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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 aucuuiuinHbl (MO1yJis1) B CTPYKType 00pa3oBaTe/1bHOM NPOrpaMMbl

Jucnunnuna «MeToabl aHanu3a ¥ pa3ieeHus OpraHU4eCKUX 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
JUCLUUILJIMHA  SIBJSIETCS  NPEALIECTBYIOIIEW Juisl JucUUIIMH — «OpraHudeckas XUMUs»,
«XMMHYECKHE OCHOBBI OMOJIOTUYECKUX MPOLIECCOBY, « TOHKMI OpraHUYECKUl CUHTE3.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pPa30BaTEJIbHOI IPOrpaMMBbI

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXxcst CAeIYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC NWHAMUKATOPA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
JOCTHIKCHUA KOMIICTCHIITMN

IMK-1. CnocobeH ocymiecTBIATh CTaHAAPTHBIE ONEpAIlMy 1O 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 yMeeT OCYILECTBIISATh CTAHAAPTHBIE ONIEPALIUH 10 METOJUKAM
JUIS IOTYYEHUS M HCCIICAOBAHMSI OPTAHUYECKUX COCTUHEHUI
BJaJieeT HaBbIKAaMH pabOTHl B J1aOOpaTOpHM M TpaBHIAMH
TEXHHUKH 0€30MacHOCTH

HIIK-1.2. Bribupaer ONTUMAJIbHBIE | 3HAET OCHOBHBIE METOJBl MCCIEJAOBAHUS OPraHUYECKUX
nmabopaTopHEIE METO/IBI MOy YCHHUS U | COCAMHEHW, ISl YCTAHOBICHHS 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 COEAWHEHWH ¥ MaTepuajoB C | pabOTBl COBPEMEHHOH ammaparypbl Ui TPOBEACHHUS
HCTIOJIb30BAHUEM COBPEMEHHOTO XHMHUYECKOTO | HAayYHBIX UCCIICIOBAHHM.

000pyIOBaHUS YMeeT HCMONb30BaTh COBPEMEHHYIO — ammaparypy H
XUMHUYECKYIO MTOCYY MPH MPOBEICHNUHN MUCCIIEIOBAHHM.




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIIJIMHEC
JOCTUKCHUS KOMIICTCHIIMN

Biageer HaBbIKAMH PabOTHI C COBPEMEHHBIM J1a00pPaTOPHBIM
000pynoBaHHEM, IPIMEHAEMBIM ULl OYUCTKH U pa3lIeleHUs
OpPraHMYeCKUX COCTMHEHHH,

UIIK-2.2. OOpabaTtbiBaeT M  aHAIW3UPYET | 3HaET COBPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJOTUU IS
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

Birageer HaBBIKaMH PabOTEHI ¢ IPOrPAMMHBEIM 00ECIICUCHUEM,
TpeIHa3HaAYCHHBIM TUTS 00paboTkn pe3yIbTaTOB
AKCIIEPUMEHTAITLHON PabOThI

Pe3ynpraTel 00y4eHUs MO AMCHUIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS 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 ouHas
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:

KownTposs camoctostensHoi pa6otsl (KCP) 4 2 2
IIpomexxyrounas arrecramus (UKP) 0,4 0,2 0,2
CamocTosiTeJabHast padoTa, B TOM YHCIe: 57,6 37,8 19,8
OdopmiteHne 1a00paTOPHBIX PadOT 22,8 15,8 7
CaMocTosTeNbHOE N3YUeHHE TEOPETHISCKOTO MaTepraa 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 YHCJle KOHTAKTHAS 1244 72,2 52,2
padora
3a4. e 5 3 2

2.2 ConepxxaHue IMCHUUILTHHBI
Pacripenenierre BUIOB y4eOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jiesiaM JUCIHILTAHBL.



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 3JIeKTpouaIn3 7 2 - - 5
6. KOHTpOJIh YUCTOTHI BEIIECTBA U KOJTHYECTBEHHBIC 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 pa3zesiaM IUCHUIUTHHBL. Pa3iesnsl
JTUCIUILIMHBL, U3y4aeMble B 4 cemecTpe

KonuuecTBo yacoB 4 cemectp

AynuTopHas Breaymur
Ne HaumenoBanue pasnenos 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
Hmoeo no pazoenam oucyuniumsi: 69,8 | 16 34 19,8
Kontpons camocrosarensHoit padotsr (KCP) 2
[Tpomesxxyrounas arrecrauus (MKP) 0,2
[TonroroBka K TeKyIeMy KOHTPOJIO 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 3ansaTHS JIEKIITMOHHOT0 THIIA

3 cemectp




dopma

No Hanwenosanme Copepxanue pazzaena TeKVIIEro
pasnena (Temb) ym
(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
OpPTaHUYECKUX 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. |Ouncrka M BBIIEIICHUE Bosronka. ®uzudaeckue 0CHOBEI MeTona. O0MacThIpUMEHEHHs.|  KoHTpombsHoe
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. |DxcTpakuus OcCOGeHHOCTH JKCTPaKIWH Kak METOJa KOHLIEHTPHPOBaHHA.|  KoHTponsHOE
OCHOBHBIC TIOHATHS H TEPMHUHBL. YCIOBHSA OSKCTPAKIIHA TecTHpOBaHHe 3
Pa3IMYHBIXBENICCTB. JKCTParupOBaHUE 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
BEIIECTBA U IUIaBJICHUS CcMemaHHOW mpoOsl. IlompaBka Ha TOKa3aHUA
KOJINYECTBEHHBIE TepMomeTrpa. IIpubopel AN ompeneneHHs TeMIepaTypsl
METOBI aHAIH3a mwrapnennus. [logrotroBka  oOpasma Il ONpe/eieHUs

TeMmreparypsl  IoiaBieHus.  OmnpefencHHe TeMIIepaTyphl
kurneHus. Merox CuBoso6oBa, DOMuxa.

9. |KoHTpoIsb YMCTOTHI Pedpakromerpust. 3akon CHemnnyca. MossipHas pedpakius. JIP
BEIECTBA U Omnpenenenne KOHIICHTPAIIUK BellecTB B pacTBope. [Iprbopbl
KOJINYCCTBCHHEIC IUTS pePpaKTOMETPHUH.

METOIBI aHATHA32
4  cemecTp
®dopma
Ne Hamvenosanne ConeprxaHue pasjena
paznena TEKYIIEero
(Temsr)
(Temsr) KOHTPOJISL
10. |Copbuus OcobeHHOCTH COpOLMH KAk MeToAa KOHIEHTPUPOBAHMsA,| YCTHBIH ompoc

CopbeHnTsl, 00mue TpeboBaHU
Heopranuueckre CcOpOEHTBI HAa  OCHOBE  YIJIEPOJHBIX

MaTepHrajioB. HeOpFaHI/I‘IGCKI/IC COp6CHTBI Ha OCHOBCOKCHUIOB U




THJPOKCUIOB (CHIIMKAresb, OKCHIBI
IIOMHMHUS, THTaHa M LUPKOHUS, 1EeoynTbl). CHHTETHYECKHE
HOHUTBI

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

CHHTE3a.

12. |Xpomarorpadus. HonHooOMeHHass xpomaTtorpadust Kak METOJ OYMUCTKM H| Y CTHBIH ompoc
HonoobmenHas pasleNeHus OpraHMYeCKUX coeauHeHui. Kraccuduxanus
xpomarorpadus

MaTpHUll HMOHHOOOMEHHBIX CMOJI. THIBI HOHOOOMEHHHKOB.
Komnonounas xpomaTorpadus.

13. |MeTtozst Dusnueckue OCHOBBI MeToza Y®-cnektpockonuu.| Perienue 3agay,
MICHTHOUKALIH Ocobennoctn YO-cniektpa. OCHOBHBIE THIBI XpOMO(OPOB. KP1
OpraHMICcKIX OmnpeneneHusi CIBUTa MOJIOCHI TOTJIOIIEHUS (TUIICOXPOMHBIH
coenuHenuii. Y ®- »

min  OAaTOXPOMHBIM CHBUT), B 3aBUCUMOCTH OT CTPOCHUS
CIEKTPOCKOTIHS
OPTaHWIECKOTO COCTMHEHMS.

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

15. Xumuyeckne u GU3NKO- | OCHOBHbIC XapaKTepPHCTHUECKHE KOJeGaHus U yCTaHOBJeHHe [PEIICHHE 3a/1ad.
XUMHUIECKIE METOIBI CTPYKTYPbI OpraHuuecKoro coeaunenus mo UK-cnekrpy. KP2
MIACHTU(QUKAIIAN
OpraHUYEeCKUX
COeTMHEHU I

2.3.2 3aHATHS CEMUHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHE 3aHATHS/
JabopaTopHblie padoThl)

Cemectp 3
No HammenoBanue pasnena TematuKa saHATHI/paboT dopma TeKymero
(Temsr) KOHTPOJISA
Ounctka u BeieneHue | Texamka Oe3zomacHocTH Tmpu  pabote B XuMmudeckoii |JIP1
TBEPJIBIX BEIICCTB. nmabopatopun. Kiaccupukarys u Ha3HAYCHHE XUMHYCCKOM
[epexpucrammu3anus 1 | TOCYIBI.
BO3TOHKa [TepekpucTamin3anys U BO3TOHKa OSH30MHOM KHCIOThI
Ounctka u Belienenne  |[Ipocras meperonka JIP2
JKUJIKUX BEIECTB.
Ileperonka
OuncTka u BBIIENCHUE  |Pa3jenenue cMecH ABYX kKuaKocTeil GppaKkiuoHHOM JIP3
JKUJIKUX BEIECTB. TePETOHKO
Ileperonka
Ounctka u Beiienenue  |[leperonka mpy MOHMKEHHOM JaBJICHUH JIP4
JKUJIKUX BEIECTB.
ITeperonka
Ouuncrka u Boigenenue  |[leperonka ¢ BOASHBIM apoM JIPS
JKUJIKHX BEIECTB.
ITeperonka
OKcTpakuys DKCTPAKIHSA B CUCTEME «TBEPIOE BEIECTBO-KHUIKOCTb JIP6
(HenpepbIBHAs HKCTPAKIKS ). DKCTPAKIMUS KOopernHa u3
4EepHOro yasl.
DKCTpakuus DKCTpaKLUs B CUCTEME <OKUAKOCTb-KUAKOCTbY» (oHOKpaTHas|JIP7
9KcTpakuus). Brinenenue kodenHa M3 COMPTOBOTO SKCTPAKTA.
KonTpons unctorst Omnpenenenne Temmeparypbl IuiaBieHuss kodeuna. TCX|JIPS
BEIIEeCTBA U KodenHa JuIs ero HACHTH(GUKAIMN 1 I0Ka3aTeJIbCTBA YHCTOTHI.
KOJINYECTBEHHBIE
METO/IbI aHAIH3a

Cemectp 4



No HaumenoBanue paznena TemaTHKa 3aHATHii/paboT dopmMma TeKy1ero
(Tembr) KOHTPOJISt
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 -
CIEKTPOCKOMUS
6. |Merozp! I/IK-CneKTpOCKOHI/Iﬂ KaK MCTOJI IJIsI YCTaHOBJICHUS CTPYKTYPBI KP2, penieHue
HICHTH(HKALH OPraHUYECKUX COCAUHCHUH sana4
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 TEeMATHKA KYPCOBBIX padoT
Kypcogas pabota He nmpenycMOTpeHa y4eOHbBIM TIJIaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs IJI CAMOCTOSATeIbHOH 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 TOCyIapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: un. - bubnuorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenoCPEACTBEHHBI.

CaMocTosITeTbHOE H3ydeHHUE
TEOPETUUECKOro MaTepuaa

Opranuyeckas xumus : yueOHO-MeToaudeckoe mocobue / A. B. Becnasos, B.
B. Houenko, /. 1O. Jlykuna, B. JI. CtpenxoB ; MUHUCTEpCTBO HAyKu H
BBICILIETO 00pa3oBaHUA Poccuiickoii Oenepanuy, Ky6anckuit
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.

3aJga4

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. -
Bubnmorp.: c. 68.

KOHTPOJIIO

IMoaroroBka K Tekyuiemy

MeToandeckre peKOMEHIANN K OpTaHU3aIiK ayAUTOPHON U BHEAY TUTOPHOM
(camocTosTensHOM) PabOTHI CTYIEHTOB: MeToAUYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Tlounnok, A.B. becmanmos, H.B. Jlo3a. — Kpacuonap:
Kyb6anckwuii roc. yH-1, 2018. - 89 c.




Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocrasisatorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— 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.

JUist T1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
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
UCIIOJIb30BaHIH HHTEPAKTUBHBIX TEXHOJIOTUI M aKTHBHBIX METOIOB (IpoOIeMHast JICKLUs, padoTa
B MaJIbIX IPyIIax) B COYETAaHUM C BHEAYIUTOPHOU pabOTOM.

WudopmallMOHHbIE  TEXHOJOIMM, MPUMEHSEMble [P HU3YYCHUM JAUCLUILIUHBL:
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

OrneHouHble cpelcTBa MpeJHAa3HAueHbl Ul KOHTPOJIE M OLEHKH 00pa3oBaTeNbHBIX
JOCTHXEHUH 00yJaromuxcs, OCBOUBIINX MPOrpamMMy y4eOHOW TUCHUIUIUHBI «Memoosl ananusza
U pazoenenus OpeaHUYecKux COeOUHeHUL.

OneHouyHbIE CpeCTBa BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
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 cooTBeTcTBHH C 1. 1.4) arrecranus
HIIK-1.1. OcymecTBnsieT | 3HaeT crannaptaele | KontponbHas pabora; Bomnpoc Ha 3auere
CTaH/apTHBIE ONEpalnuy | ONeparuu Juis | 3ajauu Juis peleHus B
1 | mo Ipe/AJIaraeéMbIM | OCYILECTBIICHHS ayAUTOPUH
METOAMKAM, OpPTraHUYECKOTO CHHTE3a 110
HaIlpaBJICHHBIE Ha | IpeaIaraeMbIM
MOJTYYEeHUE W | METOAMKAM W METOHBI




HCCJIICOJO0BAHUC

BbIACJIICHUA, PA3JACIICHUA U

XMUMHUYECKHX COCAMHEHHH | OUUCTKM  OPraHHYECKHX
pa3NMyHON IMpUPOIBI U | COCIMHEHUI
MaTepHUaliOB HA UX OCHOBE | yMeeT ocymiecTBIsiTh | JlabopaTopHas paboTa -
CTaH/IapTHbIE OTlepanuy Mo
METO/IMKaM JUIS
IOy YCHHUS "
HCCIICTOBAHUSA
OpTraHUYECKUX
COEIMHEHUI
BJIa/IeeT HaBBIKaMU paboTsl | JlaboparopHas paborta -
B nabopaTopun u
TIpaBUIIAMHA TEeXHUKH
0e301acHOCTH
3HaeT OCHOBHbIe MeToabl | KoHTponbHas pabora Bomnpoc Ha
HCCIIeIOBAHMS 9K3aMeHe
OpPTraHWYecKUX
COCIUHCHUH, s
YCTaHOBJICHUA ux
NIIK-1.2. Bribupaer | CTPYKTYphI
ONITUMAJIFHBIE yMeeT npoBoanuTh aHamm3 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 TPYII B | CAMOCTOSTEIBHOTO PEIICHHS
OpraHu4YeCKUX
COCIUHCHUAX
WIIK-2.1. Ocymectruser | 3HaeT OCHOBBI (pusuko- | JlabopaTopHas padboTa 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 IIPOBEICHUH
UCCIICJOBAHUMN.
Brnaneer HaBelkaMu | JlaboparopHas pabota -
paboTel C COBpPEMEHHBIM
11a60paTOPHBIM
obopynoBaHueM,
TIPUMEHSEMbIM ULt
OUUCTKM U  Pa3JeNeHus
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
COBPEMEHHOM pe3yIbTaToOB XUMHYECKOTO
XUMHWYECKOH ammapaTypsl | SKCIEpUMEHTa
Ymeer obpabareiBaTh | JlaboparopHas pabota Bomnpoc Ha 3aderte
pe3yJbTaThl MPOBEACHHOM
SKCIIEPUMEHTAIILHOM
paboTel  1pW  TOMOIIU




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 6blNOAHEHUA
1. ComnocraBsre nannsie UK-criekrpa co ctpykTypoit 2-¢heHmnoyTun-3-ona-2.
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2. IlpousBemute cooTHeceHue mojioc noraomieHus B MK-crekTpe nenTeH-3-ona-2.
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3. OObscHUTE pa3nuyusi MEXIY MOJ0CaMH, OTMEUEHHBIMU cTpenkamu Ha UK-cmexTpax
dbenunamneTuiIcHa u tuQeHmaneTuiIeHa.
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3aoauu ona pewienusn 6 ayoumopuu

1. Cootnecure nanupie MK-crieKTpoB co CTpYKTypaMu BEUIECTB.
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2. CootHecure JaHHBIC I/IK-CHCKTpOB CO CTPYKTYpaMHu BCIICCTB
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3. HWurepnperupyiite MK-crektppr  N-dramwirnumuaa  (A), 2-autpo-l-amuuo-1,2-
mudennmdtena (b) u 1,1-muxnop-5-(2°,5’-numerokcudenun)nentaanes-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 3TU BEIIECTBA.

5. C mnOMOIIBIO HPOCTBIX XUMHMUYECKHMX TECTOB — HOAOGOPMHON MNpOObI U peakLuu
«cepeOdpsHOrO 3epKajia» - OTIMYUTE APYT OT JIpyra COEAMHEHUs B CIAEAYIOUIUX napax: 1)
MEHTaHaJb U MEHTAHOH-2; 2) NMEHTAHOH-2 U MEHTaHOH-3; 3) MEeHTaHOH-3U MEeHTaHOI-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.
1% - -
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8. Ompenenure CTPOCHUE  COEIMHEHHUS CsHsO 10 nanubiM - MK-cnekrpa.
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Koumponvnwuii mecm 1

1. Tleperonka — 310
A) mporiecc pa3fieNIeHNs] 1 OYNCTKH BELIECTB, IIPH KOTOPOM KHJIKOE HITH PaCIIaBIICHHOE BEILIECTBO
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) Knaysuca-Knaneiipona
B) Ilmanka
I') boitna-Mapuotra
3. Ilpu kakoM JaBJICHUH B CIIPABOYHBIX OCOOMSIX YKa3bIBAIOT TEMIIEPATYPy KUIICHHsI?
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
JKUJIKOCTh TAKOH CMECH UMEIOT OJTMHAKOBBIN COCTaB.
I') 96 % sranom.
5. Uto u3 cebst npencTaBisieT XoNoAuIbHUK JInbuxa?
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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) nnst paBHOMEPHOTO KUIIEHUS

I') He 3Haro.

8. Ilpu meperoHKH KaKuX BEIIECTB BHEIIHIOK «PyOaIiKy» XOJIOAMIFHUKA 3aMOTHSIIOT BOOMH?

A) 171 IeperoHKy BeIecTB KoTopble kunat 1o 100 °C.

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 oopMITsIIOT B 1a00OpaTOPHOM JKypHAIIE Pe3yIbTaThl IIEPETOHKH?

A) OTMedaroT CKOJIBbKO MONydeHO (pakuui, Gpakinuu oObETUHSIOT W 3alHCHIBAIOT MHTEPBAT
KHITCHUS BCeX (PaKIIHiA.

Bb) Huuero B 1aGopaTOpHBIA XKypHaJ 3alIUCHIBaTh HE HAJIO.

B) OrmeuaroT ckoJIbKO NOIy4eHO (paKLuil 1 OTMEUAIOT IIPEAeIIbl TEMIIePaTyphbl KUIICHNS 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) g onpenenenust mokazaTelis MPeIOMIICHHSI BENIECTBA

I') nns onpenenenue MaccoBOM 10JIM KOMIIOHEHTA B CMECH TI0 €€ MOKa3aTeNt0 MPETOMIICHHS.

12. JIas yero HyKeH Kalnuuisip NPy BaKyyMHOM NEpErOHKU?

A) JUTS COeIMHEHHS CHCTEMBI ¢ aTMochepoit

B) nns cOpoca Bakyyma

B) nns paBHOMEPHOTO KUIEHUSI )KHUIKOCTH B BaKyyMe.



I") ucrmow3yeTcst BMeCTO MpoOKH.

13. 1yt 9ero uCIob3yeTcs 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 paznaraercs mpu cBOei TeMIiepaType KAMeHws..

I') BemecTBo HE yCTOWYHBO Ha BO3IyXe.

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

Konmponvnutit mecm 2
1. DKCTpPAKIUS — 3TO
A) mporiecc OTaeNIeHUs TBEPAOTO BEIIECTBA OT KHUJIKOTO
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 OKCTPAreHT B pe3yJIbTaTe OJHOKPATHOMN SKCTPAKIMH ITyTeM BCTPSXUBAHUS B ICJTUTEIBHON BOPOHKE.
b) mpocras skcTpakuus HeaocTaTo4HO 3((EKTHBHA M TMPOBOIAT MHOTOKPATHYIO SKCTPAKLHUIO C
MCIIOJIb30BaHUEM KaXKIBIN pa3 YUCTOM MOPIMHU 3KCTPAreHTa.
4. ®akTop pa3neneHus — 3TO...
Hanmmwure onpeeneHne u Kak OH UCIONb3yeTcst Mpu 3G PEKTHBHOCTH OIIEHKH SKTPAKIINH.
5. B anmapate Cokciera npoBOAST IKCTParupoBaHue
A) U3 KugKOCTEH
B) TBepabIx 06pasoB
I') u3 razos
6. IlapuKOBBII1 XONOMIBHUK, XONOAWIBHUK JMMpOTa HCTIONB3YIOT
A) TSt KOHIIEHCAIIUY TTAPOB PACTBOPUTEIIS
B) a1 meperoHKu Kak HUCXOISIINE XOJIOAUIBHUK
B) xak oOpaTHbBIE XOIOAUITEHUKA
I') xak anmapatsl 1Sl SKCTPAKIUH
7. B 1enuTesbHON BOPOHKE ITPOBOJST IKCTPAKLIUIO
A) TBepabIX 00pa3LoB
B) xunkocreit
I') razos



8. Iepeuncante pacTBOPUTENIN, KOTOPBIC Yallle BCETO HMCIOJB3YIOTCS ISl SKCTPAKIUH OPraHUYeCKOTO
BEIIIeCTBA U3 BOAHOM (pa3nl?
9. Yto u3 cebst mpeACTaBIsIeT AeIUTebHas BOpOHKa? BriOepuTe MpaBHIbLHBIN BapHaHT

A) b)

-

4 i i

B) )
10. Yto takoe anmapar Cokciera?

A)

B)

L

B) )
11. C noMoIibi0 KaKuX HEOPraHUYEeCKMX PEareHTOB BHICYIIMBAIOT OPraHUYecKyto a3y mocie mpoiecca
9KCTPAKITUH BEIMIECTBA U3 BOJIBI?



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 ucnomnb3yloTesl MPUOOPHI B HE BHIOPAHHBIX BapHaHTax?

13. Yro nauboiee 3ppexTHBHO

A) MHOTOKpaTHOE BCTPSXUBAHUE C HEOOIBIIMMH ITOPIUSMH PACTBOPHTEIS?

b) ogHOKpaTHAs SKCTpaKIys OOIBIIHM 00BEMOM PaCTBOPUTEIS?

14. Uro menath eciu KUIKUE (Gasbl JOJITO HE pacCIauBaOTCS (HE Pa3IeisstoTCs ) n3-3a OJM3KOH INIOTHOCTH
haz?

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

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

B) 106aBuTh NONSAPHBIN OpraHMYECKUil PaCTBOPUTEINb (CIHUPT, ALETOH H T.1I.)

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

15. Yto genaTh eciu Mpu SKCTPAKIINH B JEIUTENEHON BOPOHKE 00pa3oBaIach SMYIbCH?

A) IenuTenbHYI0 BOPOHKY OCTOPOKHO ITOKAYUBAIOT, @ 3aTEM BBIIEPKHUBAIOT AJUTEIBHOE BpeMs

b) noGaButh Apyro# pacTBOPUTENH IS AaIbHEHINEH SKCTPaKIUH

B) nnoraa ¢punpTpamnus cMecu IoMoraeT pacciioeHuto (a3

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 mpeacTaBieHbl pa3IHdHbIe TUIIBI XUMUYECKUX XOIOANILHIKOB. Kak oHM Ha3bIBatoTCSA?



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 BO30YKJIeHHS KOoleOaHWH aTOMOB B MOJIEKYJIE, COOTBETCTBYET dHEPTHH
KBAaHTOB CBETA C AJTMHON BOJHBI

A)l-15mm

B) 1 — 15 Mxm

B) 1- 15 am

D1-15A

2. YTo Takoe BOJIHOBOE YMCII0?

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
KJIACCUYECKOW MEXaHHKH, TIOKA3bIBAIOIYI0 3aBUCHMOCTh YaCTOTHI KOJIEOaHUH U CHIIOBOH MMOCTOSIHHON
A) Bo3pacraer

b) ymenpimaercs

4. Yro Takoe 00epTOHbI?

A) 310 HanboJee BEpOSITHBIN Mepexo/] Ha Ommkaiinii KojnedaTenbHbIH ypoBeHb. EMy cooTBeTCTBYET
OCHOBHAs CIEKTpabHas JIUHUS.



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

B) D0 KONMEOaHMSI KOTOPBIM COOTBETCTBYIOT YacTOTa B 2,3 U T.J. pa3 O0JbIIIE, YEM 9acTOTa OCHOBHOM
JIMHUY, & THTEHCUBHOCTB TOPa3/10 MEHBIIIE.

5. Uto Takoe nedopMaIoHHbIe KoJieOaHus?

A) xonebaHus, CBSI3aHHBIE C H3MEHEHNEM BAJIEHTHOTO yTIia

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 cummeTpudHas

I') cymmapHBIii AUTTOBHBI MOMEHT B TIPOIIECCE BPAILICHHS U KOJIEOaHHSI B MOJIEKYJIe U3MEHSETCS
7. Kakoro Tuma BaJleHTHbIC KOJIeOaHHUS MOTYT OBITh B CUCTEME M3 TPEX WM YETHIPEX aTOMOB?

8. Kak Ha3pIBaeTcs mmojioca BaICHTHBIX KoJjieOanmii B IK-criekTpe, KoTopast JoKa3sIBacT HATMIUE B
BEIIECTBE ONPEAETIECHHBIX 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. [Ipo6onoAroToBKa KUIKMUX BEIIECTBA AJIS TOyUSHHS UK-CIIEKTPa 3aKII0YaeTCsl B IPUTOTOBICHUT
A) mact

b) Taberox ¢ KBr

B) cycnien3uu B Ba3eMHOBOM Maciie

I') pacrutaBoB

J1) B tuTeHKE

E) pactBopoB B Boze

2K) pacTBOpHI B OpraHUYeCKOM PacTBOPUTEIIE

11. B xakoit uacti UK-criekTpa HaxoAuTCst 00J1aCTh «OTIIEYATKOB MAJbIIEB», KOHTYP KOTOPOH TaK e
WHIMBHTyaJIeH JIJTs KKJI0TO BEIeCTBa, KaK WHAMBHTyaJleH KOXKHBIN y30p Ha KOHUMKAX MaJIbIeB
Ka)XJIOTO YeJI0BeKa.

A) ITMHHOBOJIHOBAs 00JIaCTh A > 7 MKM

B) o6nacts v < 1500 cm™?

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

I') o6macts v ot 4000 1o 1500 cm

Teoperuyeckas 4acThb

Banentnbie konebanust C-H mpu HachIIIEHHOM aToMe yriiepojia mposBisioTces B oomactu 2800 —
3000 cm .

JU1d anuKINYecKuX U HEHANPSKEHHBIX HUKIMUECKUX CTPYKTYP VcH UMEIOT CIIEAYIONIEe 3HaU€HUE
(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
pasnble koneOanus C-H, xoTtopsie, Kpome TOTro, MOTYT B3aUMOJECHCTBOBATh MEXIY coboi. OTaensHbIe
KoJIeOaHMs HAKIaIbIBAIOTCS JPYT Ha JApyra, obpasys B obmactu 2800 — 3000 cm momocy, umerontyro
OTJIeNIbHBIE C1a00 BRIPAKEHHbIE MAKCHMYMBIL. J[J1s1 olpe/ieieHus CTPYKTYpPhI BEIIECTBA ATH MOJIOCHI MOTYT
OKa3aThCs TOJIE3HBIMU TOJBKO B TOM CIIy4ae, €ClIi B COSTMHEHUH Majl0 aTOMOB BOJIOPO/a, KaK HAIIPHIMEpP
noJjurajioreHajikanax. OTCyTCTBHE MOJIOC B JAHHOHM 00JIACTH SIBIISIETCS YOEAUTENbHBIM JJOKA3aTEIbCTBOM
OTCYTCTBHSA B BEIIECTBE ATOMOB BOJIOPO/1a TIPY HACHIIIEHHBIX aTOMax yTriieposa.



Hedbopmanmonnbie konebanuss & CH, pacmomokennpie B obmactu 1350 — 1470 cwm-1,
MaJI0XapaKTePUCTHYHbI, HO OOBITHO MOTYT OBITh OOHAPYKEHBI B CITIEKTPE.

CH; & 1375 cm™ 8% 1450 emt

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 TMPOSBISECTCS 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 KoneOanusmu C—-H. Ilornmomenue B o6mactu 1460, 1380 m 725 cm! oOycnosineHo
pasnuuHBIMA AeQOopMannOHHBIME Konebannusmu C—H-cBszei.
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Puc. 1. HK-cnexmp n-zexcana CH3(CH,)sCH3

JUs MuImroCTpay BIUSHAS CTPOSHHUS MoJeKynsl Ha MK-CieKkTp cpaBHUM CIIEKTpHI H-TEKCaHa U
rekceHa-1 (puc. 2). OHu BecbMa OTIMYAIOTCS OJUH OT JPYTOTO.
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Puc. 2. HK-cnexkmp 2excena-1 CH,=CH(CH-);CH-

v

B paiione BanentHsix konebanuii C—H rexcena-1 nabmonaercs nuk npu 3095 cm L, Toraa kak Bee
konebanus C—H rekcana npossistroTcs Hroke 3000 cm L. TTuk mornomienus Boie 3000 cm 00yCIIOBJICH
aTOMaMH BOJIOPOJIa NIPH SP>-THOPUAM30BaHHOM atoMe yriaepoaa. MK-criektp rekcena-1 conepkuT Takxke
10J10Cy nornomenus npu 1640 cM ™, cBA3aHHYI0 ¢ BaleHTHBEIMU Koslebanusamu kpaTtHol cBazu C=C. [Tuku
okomo 1000 u 900 cm! B cmekTpe rekcena-1, OTCYTCTByIOIIME B CIIEKTpE T€KCaHa, 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

TIOJIOCHI TIOTJIONIEHUS, OOYCIIOBICHHBIE BaJICHTHBIME | Je(OpMAMOHHBIMU KonebanusMu C—
H u C-C cBs3eii.

G T
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2. TIlpencrapnen MK-cektp 1-meHTeHa. YKaKUTE XapaKTEPUCTUUECKUE TOJIOCHI TOTIOMICHUS,
BBI3BaHHBIE BajeHTHBIMU KojieOanusamu cBsazeil C=C u C-H. M0XHO 11 OTJIHYUTE 1-TIeHTeH
OT IIeHTeHa?
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Puc. 2. UK-criekTp I-mentena (Kuukas MJeHKa)



Konumponsnas paboma 1

1. CoexkTpbl NOrJouIeHUs B YyAbTPApHUOIETOBOW W BUAMMOM 007acTsAX 0O0YCIOBIICHBI
HepexoAaMu MeX]ly 3JEKTPOHHBIMU clIosMU MouieKylibl. CornacHo Teopunt MO nepexon
MOJIEKYJIbl U3 OCHOBHOI'O 3JIEKTPOHHOTO COCTOSIHUS B BO30YXIEHHOE COOTBETCTBYET
Iepexoay BAJIEHTHOI'O 3JIEKTPOHA 0€3 M3MEHEHMs CIIMHA C 3aHATOM CBA3bIBAIOILEH WM
HECBS3BIBAIOLICH MOJIEKYJISPHOM OpOMTaIM Ha BaKaHTHYIO aHTUCBs3bIBawollyro. Kakue
THUIIBI 3JIEKTPOHHBIX IIEPEX010B XapakTepHsl U1t YD u BuanMoi odnactu?
A)oc — o*
B) n—n*
B) n —»c*
INn—-a*
M) o—n*
E) n—c*
2. VxkaxuTe JUTMHBI BOJIH Y @-11ana3oHa U BUIMMON 00JIACTH COOTBETCTBEHHO
A) 100 — 400 am
b) 400 — 800 M
B) 800 — 1200 um
I') 50-200 um
3. Ilouemy ob6macts 100 — 200 HM (nanbHU# ynbTpaduoner) He yAo0Ha 11 H3MEPEHUS
A) B 3TOH 001acTH NOTJIOMIAIOT KOMIIOHEHTHI BO3yXa
b) wmarepman KiOBeT, HCHONB3YEeMBIX JJIsI HM3MEPEHHH, HMECIOT OrpaHHYCHHYIO
MPO3PAYHOCTh B 3TOM 00acTu
B) ycTpoiicTBo npuOopoB, JaromuX U3TydeHne C TAKUMU JIJTMHAMU BOJIH, CIIOKHOE
4. Y®-criekTp npeacTaBiseT co0oi
A) B BuJie rpauKa 3aBUCUMOCTH MHTEHCUBHOCTH MOTJIOLIEHHUS, BBIPAXKCHHOM B €JMHULIAX
ONTUYECKOH MJIOTHOCTH OT JUIMHBI BOJIHBI
b) B Buie rpaduka 3aBUCUMOCTH JOrapu@ma MOJISIPHOrO KO3 (UIMEHTa HOoTraleHHs
PAcTBOPEHHOI'0 BEILIECTBA OT JUIMHBI BOJIHBI
I') B Buze rpaduka 3aBHUCUMOCTH JIOrapu@ma MOJISIpHOro Kod(pUIMEHTa HOoTraleHHs
PacTBOPEHHOI'0 BEIIECTBA OT BOJIHOBOT'O YHCIIA

5. Uto Takoe K03 PUIMEHT MOTalIeHHs, PACTBOPEHHOTO BelecTBa?

A) xapakTepusyeT MOTJIOIIeHNEe PacTBOPa, KOHIIEHTPAIIHs KOTOPOTo 1 MOJIb/1, B KIOBETE C
JUTMHOM CBETOBOTO IMyTH 1 cM.

b) xapaktepu3syer noriouieHue pacTBopa, KOHIEHTpalusa Kotoporo 10 Mosib/1, B KIOBETE
C JUIMHOM CBETOBOTO IyTH 1 cM.

B) xapakrepu3syet noriouieHre pacTBopa, KOHIEHTpalus KOToporo 1 Mob/i1, 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 U3MEPUTh HWHTCHCHBHOCTH IMOTJIOMIEHUS W3IYy4EHUS MpPH TPOCTOM CIOCO0e
npurotoBieHus oopaszmna. s Y®-obnactu crnektpa Boime 200 HM Ipo3pavHbl MHOTHE
pactBopuTenu. Beibepute pacTBOpUTENH, KOTOPBIE MOKHO UCTIOIB30BATh /i 3anucu Y ®-
crekTpa (

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) dyHKIIMOHATBHBIE TPYNIIBI OPrAHUYECKUX COSTUHEHUN

B) rpynnupoBky, BeI3BIBAIOIINE CABUT MaKCUMyMa noriomuieHus 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'uncoxpoMHBIi CABUT — 3TO

A) cMelieHre OJIOCH MOTJIONIECHUS B CTOPOHY OOJIBIINX JIJTMH BOJIH

b) cMmenieHne noaockl NOIJIOMIEHNS B CTOPOHY MEHBIINX JJIMH 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. HOHBSy}ICL IIpaBUJIOM By,HBOpI[a BBIYUCIIUTE AMAaKC I IIPEJIOKCHHOTO COCIUHCHU S

Konmponsnas paboma 2

Ne 1

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

PVM 7

R
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[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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3a4eTHO-IK3aMEeHAIHOHHBIE MaTepuaiabl [Jisl MPOMEXKYTOYHOI  aTTecTanuu
(3x3ameH/3a4eT)

1. Cnucok eonpocoe ons no0zomoeku K IKzameny (3 cemecmp)
1. 3nauenue MeTon0B pasaeneHus, 06IaCTH IPUMEHEHHS.
2. Knaccudukarmus MeTOIOB IO MPHUPOJIE MPOIECCOB, JSKANUX B MX OCHOBE.



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

3. OcoOeHHOCTM MHOTOCTYIEHYAThIX TPOIECCOB. 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 TOHTHS
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: KUCIOTHBIE, OCHOBHBIE
U HEUTpaJIbHbIE IKCTPAreHTHI.

9. CnocoOBbl  OCYHIECTBICHUSI AKCTPAKIUHM: OJHOKpATHAs, HENpepbIBHAs U
npoTuBOTOYHAS. TBepaO(da3Hass IKCTpaKIusI.

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 nox napom. OcoO0eHHOCTH METO/A.

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

17. OcHoBHBIC METOBI Pa3/ICICHUS: TUATTU3, HICKTPOIUATN3, UCTIAPEHUE Yepe3
MeMOpaHy, yiabTpaduiIbTpaLus.

18. KoHTposms  YHMCTOTBI XUMHYECKHX COCAMHEHWA MeEToa  TOHKOCIOWHOU
xpomarorpaduu. OmpeneneHue TeMIepaTyp IUIaBICHUS W KHUIIEHUS OPraHHMYECKUX
COCIMHEHU.

19. Pedpaxromerpusi.

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

1. OcoOGeHHOCTH KOHIIEHTPUPOBAHUS OCAXKICHHEM U COOCAXKICHHUEM. Bumsl
ocazakoB. M30upaTenbHOe OT/IeIeHNEe MATPULIBI.
2. CoocaxxieHne MHUKPOIIEMEHTOB C KOJUICKTOPOM. MeXaHU3MBl COOCaKICHHUS.
Heopranuueckue u opraHMuecKue coocauTenu.
3. IIpumMepsl NCTIOIB30BAHNUS COOCAKIACHHUS TSI KOHIIEHTPUPOBAHHS OPTaHHUECKUX
MHEOPraHNYeCKUX COCAMHEHUI.
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 uieHTHPUKALNNS GYHKINOHATIBHBIX TPYII C aTOMOM a30Ta.
10. AHanmu3 cepocoieprKaIiiX COeTHHCHUN.
11. OcobenHocTu copOLMU KaKk MeToAa KOHIEHTpupoBaHUs. COpOeHTHI, o0Imue
TpeOOBAHUS K HUM.
12. Bunel B3aumoseiictBus copOeHT - copbat. Knaccudukanus copOeHTOB 1o THITY



U 110 CTPYKTYpE MOBEPXHOCTH.

13. IapameTpsl copOruu: 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. HK-cnektpockonusi Kak METOA HACHTU()UKAIUM CTPOSHUS OPTaHHYECKHX
COCTUHEHUN.

Kputepuu onieHuBaHus mo 3avery:
«3a4TEHOY»: CTYACHT BJIAJICET TCOPETUUCCKUMHU 3HAHUSAMH 110 JAHHOMY pa3jieny, 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 HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH 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 ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX 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 I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
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
npukiaaanas 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. CunbBepcteiin, PoOepr. Crnekrpomerpuueckass HWACHTH(PHUKAIMSA OPraHMYECKUX
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 OpPraHWYECKOHM XUMHMM, MEXaHM3MaM peakUuil OpraHu4ecKHx
COCIMHEHUH, COOTHOIIECHUSAM MEXTy (PU3NIECKIMHU CBOMCTBAMH, PEAKIIMOHHON CIIOCOOHOCTBIO 1
CTPOCHHEM, II0 HOBBIM pEaKUMSIM M METOAAM IIOJIY4EHMs] OPraHMYECKUX COEIAMHEHUH, 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 MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0UbM0oTeuHbIe cucTeMbl (IBC):
SBC «FOPAUT» 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

orwpdPE

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYILIUX 3alaJHBIX HAYYHbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru

agkrwnE



https://e.lanbook.com/book/84123#authors
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
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http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/

7. HaumonanbHass »neKTpoHHass OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexku (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. Wnadopmanuronnas cuctema "EquHoe oOKHO 0CTyIma 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. ba3a y4eOHBIX ITAHOB, YUEOHO-METOIMYCCKUX KOMIUICKCOB, ITyOIHKAIMIA 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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

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

VYcnemHoe wn3ydeHue AMCUMIIIMHBI «MeToapl aHaluM3a U pa3felieHuss OpraHudecKux
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.

IIpy NOATOTOBKE K JIEKHMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu OpEbIIyLIed JIEKIUM M BOCCTAHOBUTH B IaMATH paHee
U3y4YEHHBII MaTepua;

2) 0Gersyio MpPOCMOTPETh MAaTepUall MPEACTOSMICH JISKIHMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'0 MaTepuana,

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

[Ipu KOHCTIEKTUPOBAHUU JIEKIIMOHHOTO MaTepHalia CTyIeHTaM HY>KHO CTPEMHUTbCS KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENIbHO M JIOTHYHO (PUKCHPOBATh OCHOBHBIE TIIOJIOKEHHS, BBIBOJIBI,
00001eHus U GOpPMYIUPOBKHU, HE MBITAACH 3alKCaTh BECh MPENOAaBaeMblii MaTepuai CJIOBO B
CJIOBO.

[Ipyu MOATrOTOBKE K JIaOOPAaTOPHOMY 3aHSATHIO PEKOMEHIYEeTCS:

1) BHHMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPabOTHl M COCTaBUTH IUIAH e€e
BBITTOJTHEHYS,

2) yaenuTh MOBBIIEHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTAM MPECTOsIIEH
paboTh!I (UCTOIB3YEMBIM PEAKTHBAM U 000PYAOBAHUIO, a TAKKE TEXHUKE padOThI C HUMH);

Beimonuate nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTeIbHO,
OoTpakasi BCE €€ OCHOBHBbIE OJTambl B J1a0OpaTOpPHOM >KypHaie. [lns ycnemmHo#l 3amuThl



https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

nabopaTopHOH pabOTH HEOOXOIUMO TIIATEIHLHO U3YUYUTh JIEKIIMOHHBIN U, €CITH 3TO HEOOXOIUMO,
JIOTIOJTHUTEIIBHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXkKe 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 OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTO 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 ayJUTOPUH st | MeGenb: yueGHast meGenb Microsoft Windows;
MPOBEJICHUS 3aHATHI JIeKIMOHHOro | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIBIOTED
VueGHbie ayJAUTOPUH st | MeGenb: yueGHast MmeGenb 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:

CTICIHATM3UPOBAHHAST

nabopatopHast MeOenb  (CTOJBI,
CTyJbsl, WIKabl sl PEaKTUBOB H
o0opynoBaHuUs, BBITSDKHBIC
mKadpl), CpPEICTBA  MOXKAPHOH
0€301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON MOMOIIIH,
XUMHYECKast nocyna u
obopynoBanue, BECHI

nabopaTopHble dJeKTpoHHbIe A&D
EK-410i, snexkrporumtku — 10 mr.,
CYWIMIIBHBIN  mKad,  Memanku
MeXaHWYeCKUe — 8 MIT., MELIAJKH
marautHele IKA HS 7 — 8 mr.,
pOTalMOHHbIE HCHIAPUTENN — 2 IIT.,
pedpakromerp UPD-454 B2M,
IpuOOpHI ULt OIpeaeeHUs
temneparypsl miasnenus [1TII — 8
IIT., XUMHYECKUE PEaKTHBBI.




VYuebOnbie ayIuTOpUU JUISL
KypCOBOT'O 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

IloMenienue aj1si caMOCTOSTEILHOM
paboThI 00yJaromuxcs (YUTaTBHBIN
3ax Hayuno# Oubnmortexu)

Meobernb: yuebHas MeOenb
KoMmrmiekt  crenuanu3upoBaHHOM
Me6esH: KOMIBIOTEPHBIE 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
texnojorur Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI oOydatommxcs (aym.
401C)

Meobenp: yuebHas Mebenb
Kommnexkr  cnenuann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C [OAKIYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«HTepHeT» W JOCTyIOM B
JIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHHe, 0OCCIICYHBAOIIEE
JOCTYTI K ceTH WHTEPHET
(mpoBomHOE COCIIITHEHUE u
0ecrpoBOJTHOE  COEIWHEHUE IO
texuosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




