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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

Henps maucuumumasl «MeTOAbl aHaIM3a W Ppa3leJCHUS OPraHUYECKUX COCAMHEHUN)
COCTOUT B MOJIYYEHHUH CTYJIEHTAMU TEOPETUUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB B 00JIaCTH
MIPOIIECCOB Pa3JICJICHUs U OYMCTKHA OPraHUYECKHX BEIIECTB PA3IMYHOTO CTPOCHHSI, METOJOB MX
BBIJICTICHHS U3 OMOJIOTUYECKOT0 MaTepHala, a TAaK)Ke aHaIn3a UX CTPOCHHUS 10 PYHKIIMOHATHHBIM
rpymmam u ¢ nomombio MK-criekrpockonuu.

1.2 3agaun AMCHUILIMHBI

3amaun yueOHOU MUCIUTUIHHBI «MeTOoAbl aHadn3a W pa3/IeJICHUs» COCTOST B OCBOCHHH
po¢)eCCHOHANIBHBIX 3HAHUH U TTOJIYYCHUH MTPOPECCHOHAIBHBIX HABBIKOB B 00JIACTH BBIJIEIICHHUS,
OUYMCTKU U XUMUYECKON UICHTU(PUKAIIUN OPTAHUICCKUX COSTUHECHUHN PA3IMYHBIX KIACCOB.

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucnunnuna «MeToabl aHanu3a ¥ pa3ieJeHus OpraHU4eCKUX COEUHEHUI» OTHOCUTCS K
qactH, (GOopMHUpYyeMOW YYacTHHKaMH OOpa30BaTENbHBIX OTHOHICHWH bioka 1 "JlumcuuravmHbI
(Momynu)" yueOHoOro miaaHa. B cooTBeTCTBHMM C paboyuM y4yeOHBIM IIJIAHOM JUCIHUILIAHA
u3y4daercs Ha 2 Kypce. Bua npomexyTouHoON aTTecTaluu: 3a4eT.

N3yuenuto nucumminabl «MeToapl aHalu3a U pa3/iesieHuss OPraHuueCKUX COSAMHEHUN»
NpeauecTByer u3ydeHue gucuiuinH «Heopranwueckas xumus», «@Pusukay. JlanHas
JUCLUMILJIMHA  SIBJSIETCA  NPEALIECTBYIOWIEH Uil JUCHUIUIMH — «OpraHudeckas XUMHUS»,
«XHUMHYECKHE OCHOBBI OMOJIOTUYECKUX MPOLIECCOBY, « TOHKUI OpraHMYECKUl CHHTE3.

1.4 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH pe3yJbTaTaMHi OCBOCHHS 00Pa30BaTe/ILHOM IPOrPAMMBI

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXxcst CAeIYIOIUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC NWHAMUKATOPA
JOCTHIKCHUA KOMIICTCHIINN

PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE

IMK-1. CnocobeH ocymiecTBIATh CTaHAAPTHBIE ONEPAIM{ IO IpeUlaraéMbIM METOJMKaM, HalpaBJICHHbIE Ha
NI0JIYYE€HHUE U UCCIIENOBAHUE PA3JINYHBIX COCAMHEHNUI U MaTEpUaAJIOB

UIIK-1.1. OcymecTBaseT cTaHAapTHBIE OIIepaun
IO IIpe/yIaraéMbIM METOAMKAM, HallpaBJICHHbIC Ha
MOJydeHHEe W HCCIICOBAaHHE  XHMHYECKUX
COEIMHEHUN PA3JIMYHON NPUPOJBl U MATEPUAIIOB
Ha UX OCHOBE

3HAaeT CTaHJApTHBIE ONepalMu JUIS OCYIISCTBICHH S
OpPraHMYECKOTO CHHTE3a IO MpeajaraeMbIM METOAMKAM H
METOABI BBIICTICHNUS, Pa3AeieHUs U OUYHUCTKH OPTaHHYECKUX
COEJIMHEHUI

yYMeeT OCYILECTBIISATh CTAHAAPTHBIE OTIEPALIMH [0 METOJUKAM
JUIS OJTYYEHHUS M UCCIICAOBAaHMS OPTaHHYECKUX COSTUHEHUI
BJaJieeT HaBbIKAaMH pabOTHl B J1abOpaTOpHM M TpaBHIAMH
TEeXHHUKH 0€30MacHOCTH

HIIK-1.2. Bribupaer ONTUMAJIbHBIE | 3HAET OCHOBHBIE METOJbl MCCJIEJAOBAHUS OPraHUYECKUX
nmabopaTopHEIE METO/IBI MOy YCHHUS U | COCAMHEHW, ISl YCTAHOBICHHS UX CTPYKTYPHI
HCCJIeTOBAHUSI XHUMHYECKUX COEIMHEHUH | yMeeT NpPOBOAWTH aHAIM3 M YCTAHABIUBATH CTPYKTYPY

paSJ’IH‘IHOfI OpUpoAbl U MATEPUATIOB HAa UX OCHOBE OpPraHnvYCCKUX COC,HI/IHCHI/II\/‘I

BJAJICET HABBIKAMH OCHOBHBIX METOJIOB aHanm3a Juis
YCTaHOBJICHMSI Hann4usi (YHKIMOHAIBHBIX TPyHn B
OPTraHWYECKUX COCMHEHMAX

[IK-2 CnocobeH NpuUMEHSTh COBPEMEHHYIO anmaparypy INpH IPOBEICHHUHM HAYYHBIX HCCIIEAOBAHWM, a TaKKe
00pabaThIBaTh M aHAJIM3UPOBATH TTOJIyYSHHBIE PE3YIIBTATHI

HIIK-2.1. Ocy1iecTBisieT HCCIIeIOBaHe | 3HAET OCHOBBI (DM3UKO-XUMHUYCCKOTO aHaJIM3a, MPUHIIHIIEI
XUMHUYECKUX COEAWHEHWH ¥ MaTepuajoB C | pabOThl COBPEMEHHOH ammapartypbl Ui TPOBEACHHUS
HCTIOJIb30BAHUEM COBPEMEHHOTO XHMHUYECKOTO | HAayYHBIX UCCIICIOBAHHMA.

000pyIOBaHUS YMeeT HCMONb30BaTh COBPEMEHHYIO —ammaparypy H

XUMHUUYECKYIO IOCYy IIPU NIPOBEIEHUU MCCIEIOBAHUM.




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC
JOCTUKCHUSA KOMIICTCHIIMN

Biageer HaBbIKaMH PabOTHI C COBPEMEHHBIM J1a00PaTOPHBIM
00opynoBaHHEM, IPIMEHAEMBIM UL OYUCTKH U pa3lIelCHU
OpPraHMYecKUX COCTUHEHHH,

UIIK-2.2. OOpabaTtbiBaeT M  aHAIW3UPYET | 3HAET COBPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJOTUU IS
9KCIIEPUMEHTAJIbHbIE JIaHHBIC, IOJYYeHHbIE C | 00paOOTKM WM MHTEPHPETALNH M PE3YJIbTATOB XHMMHUYECKOTO
UCIIONIb30BAaHMEM  COBPEMEHHOH  XMMHYECKOH | SKCIepuMeHTa

anmaparypsl Ymeer o0pabaTbIBaTh pe3yNbTaTh MIPOBECHHON
9KCIIEPUMEHTAILHOM PadOThl NPH ITIOMOIIM COBPEMEHHBIX
MIPOrPaMMHBIX KOMIUIEKCOB

Birageer HaBBIKaMH PabOTHI ¢ IPOrPaMMHBEIM 00€CIICUCHUEM,
TIpeIHa3HAYCHHBIM TUTS 00paboTkn pe3yIbTaTOB
SKCIEPUMEHTAIBHON PabOTHI

Pe3ynpraTel 00y4eHUs MO AMCHUIUIMHE JOCTUTAIOTCS B PaMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOH U CAMOCTOSTEIIEHOM paOOThI 00YUaIOIIMXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM IJIAHOM.

WHaukatopel  JOCTHOKEHHS KOMIETCHIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMH  TIPU
JOCTHKEHUH COOTBETCTBYIOIMX MM PE3YJIbTaTOB OOYUYEHHUS.

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPY10EMKOCTH AUCHHUIIMHBI IO BHAaM padoT

OO6riast TpyA0EMKOCTh AMCIUILIMHBI COCTaBasieT 5 3adetHbix eaunui (180 uacos), ux
pacripeziesieHue 1o BujaM padboT MPeICTaBICHO B TaOIHIIE

Bunst pabot Bceero ®dopma obydeHns
Yacos OuHast
3 4
KonTakTHas padoTa, B TOM 4HCJIE: 124,4
AyauTOpHBIE 3aHATHUS (BCEr0): 118 68 50
3aHATHS JIEKIIMOHHOTO TUIIA 50 34 16
JlaGopatopHsble 3aHITHS 68 34 34

HpaKTI/I‘IGCKI/IG 3aHATHA

CeMHuHapCKUE 3aHATHUS - - -

HNnas koHTakTHasi padora:

Kontpois camoctostensHol paboTs! (KCP) 6 4 2
IpomexyTounas arrectanus (LKP) 0,4 0,2 0,2
CamocTosiTeJbHasi padoTa, B TOM 4YHcJIe: 55,6 35,8 19,8
OdopmiteHne 1a00paTOPHBIX PadOT 22,8 15,8 7
CaMocTosTeNbHOE N3YUeHHE TEOPETHISCKOTO MaTepraa 8,4 5 3,4
CaMOCTOsITeNIbHOE pelieHHe 33134 8,4 5 34
IToaroroBka k TeKyieMy KOHTPOIIIO 8 5 3
KonTpoas:
[MoAroToBKa K 3a4eTy 8 5 3
O0mas TpyA0eMKOCTh vac. 180 108 72
B TOM YHcJie KOHTAKTHAs! 1244 72,2 52,2
padora
3a4. e 5 3 2

2.2 ConepxxaHue IMCHUUILTHHBI
Pacripenenierre BUIOB y4eOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.



Paznenbr nuctumivael, n3ydaemsie B 3 cemectpe (popma oOydeHust ouHast)

KonuuectBo yacoB 3 cemecTp
Bueaynut
Ne HaunmenoBanue pa3ziesnos (Tem) Beero AyI;HaI%TOOTIZI Has opgaﬂ
pabora
J| 113 JP | CPC
1 OO011as XapakTepUCTHKA IPENapaTuBHBIX METOJIOB § 6 2 i i 4
pa3JesieHus U BBIJICIICHUS OPTAaHUYECKUX COSTMHECHUIN
2 OuuCcTKa U BBIJICIICHHE TBEP/IbIX BEIIECTB. 16 | 8 i 4 4
* |Ilepexpucramiuzaius U BO3TOHKA
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 KOHTpOJIb YMCTOTHI BEIIECTBA U KOJIMUECCTBEHHBIC 188 | 4 i 8 6.8
METO/IbI aHAIN3a
Hmoeo no pazoenam oucyuniunboi: 103,8| 34 34 35,8
KonTpons camocrostensHoi pabotsl (KCP) 4
[Tpomexyrounas arrectanus (MKP) 0,2
[ToaroroBka K TeKyIieMy KOHTPOJIIO 35,8
Obwasa mpyooemxocms no Oucyuniune 3cemecmp 108

Pacnpenenenue BuaoB yueOHOM pabOThI M UX TPYJOEMKOCTH 10 pa3/ieinam JTUCUUILTAHEL Pa3aerns:
JTUCLUILTMHBI, U3y4aeMble B 4 cemecTpe

KonuuecTBo yacoB 4 cemectp

AynuTopHas Breaymur
Ne HaunmeHoBanue pasznenoB Beero paGota OpHas
pabora
J | I3 | JIP | 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. Merobi I/II[VGHTI/I(l)I/IKaHI/II/I OpraHUYECKUX 378 | 6 i 99 0.8
coenuHenuit. UK-criexkrpockonus
Hmoeo no pazoenam oucyuniumoi: 69,8 | 16 34 19,8
KonTpons camocrositensHoi padotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBka K TEKyInieMy KOHTPOJIO 19,8
Obwas mpyooemkocms no oucyuniune 4 cemecmp 72
Obwas mpyooemkocms no OUCYUnIuUHe 180

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camoctosiTenbHas paboTa cTy/ieHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

3 cemectp




dopma

No Hanwenosanme Copepxanue pazzaena TeKVIIer
paznena (TeMBI) CKYyIICro
(Tema) KOHTPOJIS

1. |OOwas xapakTepucTuKa |3Ha4eHUE METOJOB pasJjielieHus, O0NacTH NPUMEHEHHS.| VCTHBIH Ompoc
npenapaTUBHBIX MeToA0B |Kitaccudukanus METoI0B IO MPUPOJICTIPOLIECCOB, JICKAIIUX B
pa3zencHUsAU BBIICICHNS |UX OCHOBE. KilaccupukaiusMeTo 108 Mo YKCIy U mpupoe a3
OpPTaHUYECKUX MaTpUIBl B KOHIeHTpaTa. OCOOCHHOCTH MHOTOCTYIIEHYATHIX
COCIMHEHUI IIPOLIECCOB.

2. |OumcTKa U BBIZICICHHE Kpucrannuzanus. Ilepekpucraminzanysa. Pu3n4ecKue OCHOBBI KoHTponbHoe
TBEP/IBIXBEIECTB. Metoma. OTcyTcTBHE KPHCTAUTH3AINH, MaciIoo0pa3OBaHME. TecTnpoBanye 1
Ilepexpucramnuzanus 1 | OUIBTpOBaHUE.

BO3TOHKA

3. |OuuncTKa u BBIIENEHNE Bosronka. @u3ndeckie 0oCHOBH MeToa. OOIacThIIpUMEHEHNS. KonTtponsHoe
TBEPABIXBELIECTB. TecTupoBaHue 1
[Iepexpucramnuzanusu
BO3TOHKA

4. |OuncTKa U BEIACICHHUE OObIuHas meperonka. dusnueckue 0CHOBBI MeToa. [Ipudopst KouTtponsHoe
JKUJIKUX BEIICCTB. 1 mocyna ans neperonkd. O6macteupuMereHus. [leperonka TecTHpoBaHHe 2
Ieperonka. IpU TIOHIKCHHOM JaBJICHUM (BaKyyMHas IICPETOHKA).

Homorpamma gaBneHus mapa-temMmeparypa.

5. |OuucTKa U BhIAEIEHUE Ileperonka B mpoTHBOTOKE (pekTudukaims). PpaknuoHHAsS KonTponsHoe
JKMJIKHAX BEIIECTB. neperonka. [leperonka c¢ BoAsHBIM TapoMm. [lpuGopbl u TECTHPOBAHHE 2
Ieperonka. mocyna Jansd  (QpPaKIUOHHOW TIEPErOHKA W TIEPETOHKH C

BOJSIHBIM TTAPOM.

6. |DxcTpakmus OCOOEHHOCTH SKCTPAKLIMH KaK METO/a KOHUEHTPUPOBAHUS.|  KoHTponbHOE
OCHOBHBIC TIOHATHS H TEPMHUHEL. YCJIOBHSA OSKCTPAKIIHA TecTHpoBanye 3
Pa3IMYHBIXBENIECTB. JKCTParupOBaHUE TBEPABIX BEIIECTB U3
JKUJIKOCTEMH. OKCTparupoBaHHUe JKUJIKOCTEMH.
MHorocTymneHgaToe pacmpeneneHne.  KonmuecTBeHHBIC
XapaKTePUCTUKU  OKCTPAaKIMHU. 3aKOH  paclpeeseHus
HepHacra. CkopocTh 3KCTpakiMy U (akTOphbl, BIUSIONINE HA
Hee.

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

8. |KoHTpoas yncTOTHI OmnpeneneHue  TemmepaTypsl — IJaBleHHs. Temmeparypa JIP
BEIIECTBA U IUIaBJICHUS CcMemaHHONW mpoOsl. IlompaBka Ha TOKa3aHUA
KOJINYECTBEHHBIE TepMomeTrpa. IIpubopel AN ompeneneHHs TeMIepaTypsl
METOBI aHAIHA3a mwrapnennus. [logroroBka  oOpasma [ ONpeeieHUs

TeMreparypel  IUiaBieHus.  OmnpefencHHe TeMIepaTyphl
kurneHuss. Merox CuBoso6oBa, DOMuxa.

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

METOIBI aHAJTHA32
4  cemecTp
Ne Hamvenosanne Coneprxanue pasjena Tei)op]::o
pasnena (Temb1) ym
(Temsr) KOHTPOJISA
10. |CopOuus OcobenHocTH COpOIMM  KaKk MeETOoJla KOHIICHTPUPOBAHM.| Y CTHBIA OMPOC

CopOenTsl, 001THE TPEOOBAHMS
Heopranuueckue COpOEHTBI HAa  OCHOBE  YIJICPOIHBIX
MaTepuanoB. Heopranudeckue copOCHTHI HA OCHOBEOKCHIOB U




THJPOKCUIOB (CHJIMKAreib, OKCHJBI
IIOMHMHUS, THTaHa M LUPKOHUS, 1EeoynTbl). CHHTETHYECKHE
HMOHUTHI

11. |Xpomarorpadust. Bunpt  xpomarorpaduu.  OcOOEHHOCTH  TOHKOCJOHHOWM| Y CTHBIH ompoc
Tonkocnoiinas xpomarorpaduu. Ilpumenenun TCX Uil OpraHuYecKoro
xpomarorpadus

CHHTE3a.

12. | Xpomarorpadusi. HonHooOMeHHass xpomarorpadust Kak METOJ OYMCTKM H| Y CTHBIH ommpoc
HonooOmenHas pasfiefleHUs OpraHMYecKHX coeiuHeHmil. Knaccupukaims
xpomarorpadus

MaTpHUll HMOHHOOOMEHHBIX CMOJI. THIBI HOHOOOMEHHHKOB.
Komnonounas xpomaTorpadus.

13. |Metonsr Ddusnyeckne OCHOBEI METOo1a Y®-cnekTpockonuu.| Pemenne 3amad,
HICHTH(HKALH Ocobennoctu Y®-crekrpa. OCHOBHBIE THUIIBEI XPOMOQGOPOB. KP1
OpraHiCCKIX OmnpeneneHnst CABUra IMOJOCH TOTJOMICHUS (THIICOXPOMHBIN
coenuHennii. Y ®- o

W OaTOXpPOMHBIH CHBHT), B 3aBHCUMOCTH OT CTPOCHHS
CIEKTPOCKOTIHS
OpPraHW4YeCcKOr0 COEeTMHEHHUSI.

14. (Metozs! unentudukanun MK criekTpsl 1 Ux npoucxoxaeHue. Tumsl konebanuil atomoB| Pemienune 3amad,
OpraHUYECKUX B Morekynax. Ocobennoctu pabotsl HK-crmekrpomerpa. KP2
coeauHenuii. K- Crpyktypubii  ananmuz mno  HMK-cmektpy.  OcCHOBHBIE
CIEKTPOCKOTIHS XapaKTepUCTUYECKHE KOJIeOaHusl.

15. Xumuyeckue u GU3NKO- | OCHOBHEIE XapaKTepUCTHYECKHE KoJleOaHus U yCTaHOBIeHe [PCLICHHE 3a1ad.
KUMHYCCKUE METO/LBI CTPYKTYPHBI OpPraHudeckoro coequuenus mo UK-crekrpy. KP2
MICHTU(QUKAIIUN
OpraHUYEeCKUX
COeTMHEHN I

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

Cemectp 3
Ne HaumenoBanue paznena TemaTuxa sansTHE/paboT dopMa TeKyLEero
(Temsr) KOHTPOJISA
Ounctka u BeieneHue | Texamka Oe3omacHocTH TmpH  pabote B XuMudeckoii |JIP1
TBEPABIX BEILECTB. nmabopatopun. Kiaccupukarnus u Ha3HAYCHHE XHMHUYCCKOM
Ilepexpucramnuzanust U1 | MOCYJbL.
BO3TOHKa [TepexpucTamn3anus U BO3TOHKA OCH30MHON KHCIOTHI
Ounctka u Beienienne  |[Ipocras meperonka JIP2
JKUJIKUX BEIECTB.
Ileperonka
OuncTKa U BhIIENEHUE  |PasaeneHne CMecH JBYX XKIIKOCTeH (QPaKIHOHHOM JIP3
JKUJIKUX BEIECTB. IlePErOHKOI
Ileperonka
Ounctka u Beiienenue  |[leperonka mpy MOHMKEHHOM JaBJICHUH JIP4
JKUJIKUX BEIECTB.
Ileperonka
Ouuncrka u Boigenenue  |[leperonka ¢ BOASHBIM apoM JIPS
JKUJKUX BELLECTB.
Ileperonka
OkcTpakuus DKCTpaKLHUs B CUCTEME «TBEPOE BEIIECTBO-KUIKOCTbY JIP6
(HempepBIBHAS 3KCTPAKINA). DKCTPAKIHS KOPEHHA U3
YEepHOTO Yasl.
DKCTpakuus DKCTpaKLMs B CUCTEME <OKUIKOCTb-KUAKOCTbY» (oHOKpaTHas|JIP7
9KCcTpakuus). Beinenenue kodenHa U3 COUPTOBOTO SKCTPAKTA.
KonTpons unctorst Omnpenenenne Temmneparypbl IuasineHus kodemna. TCX|JIPS
BEIIEeCTBA U KoenHa JuIs ero HICHTH(GUKAIMN 1 JI0Ka3aTeIbCTBA YHCTOTHI.
KOJINYECTBEHHBIE
METO/bI AaHAIN3a

Cemectp 4



No HaumenoBanue paznena TemaTHKa 3aHATHiA/paboT dopmMma TeKy1ero
(Tembr) KOHTPOJISt
1. |CopOuus. Cunre3 2,4-1MHATPOQEHUITHAPA30OHOB M UX pasnenenue u|JIP9
Xpomatorpadus WICHTU(UKAIHS C TIOMOIIBI0 TOHKOCIOWHOM XpoMaTorpagpuu
2. |CopOrrust. OrnpeneneHre aMUHOKHUCIOT B UX cMecu MeTojoM TCX JIP10
XpomaTorpadus
3. |CopOrusi. Onpe/eneHye NOJIHON JMHAMHYECKON 0OMEHHOM JIP11
Xpomarorpadust €MKOCTH KaTHOHHTA
4. |CopOuus. Paznenenne cMmecn aMHHOKHCIIOT HA HOHOOOMEHBIX cMoinax  |JIP12
XpomaTtorpadus
5. |[Metonst Y ®-ciekTpocKonus Kak MeTo ISl ycTaHoBiIeHUs cTpyKTypbl|KP1, pemenne
UICHTU(QHUKAIINN OpraHUYECKHUX COSIMHEHUM 3a1a4
OpraHUYECKUxX
coenuHeHui. Y @-
CIIEKTPOCKOMUS
6. [Metonp! UK-cnekTpockomnus Kak METOA JJIsl YCTaHOBJICHUS] CTPYKTYPhI KP2, pemenne
HICHTHQUKALIH OPraHUYECKUX COETUHEHUI 3anaq
OpPTaHUYECKUX
coenunennii. K-
CHEKTPOCKOTIHS
7. |Metonsl Xumuaeckast HIeHTA(UKAIUSA OPTaHHICCKUX COCTNHCHUH JIP13
HICHTU(DHUKAIAN
OpPTaHUYECKUX
coenunennii. UK-
CIIEKTPOCKOMUS

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

2.3.3 [IlpumepHasi TEeMATHKA KYPCOBBIX padoT
Kypcogas pabota He mpenycMOTpeHa y4eOHbIM TIJIaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs IJI CAMOCTOSATeIbHOH pPadoThl
00yYaKOIIUXCS M0 TUCHHILINHE

Bun CPC

HepequL y1{G6HO'MCTOZ[I/I‘IGCKOFO obecrnieyeHus JUCHUILIMHBI I10
BBIIIOJIHCHUIO CAMOCTOSITSILHOM pa6OTI>I

pabot

OdopmiteHre 1a00pPaTOPHBIX

CuHTe3 OpraHUYECKUX COSAWHEHHH : yueOHO-MeToamdeckoe mocodue / B. B.
Houenko, A. B. becnianos, /1. 0. JIykuna ; MuHHCTEPCTBO HAYKH U BBICIIETO
obpazoBanms Poccwuiickoit ®enepammn, KyOaHCKMiA rocynapcTBEHHBIH
yHuBepcurer. - KpacHomap: KyOaHCkuii TocynapCTBEHHBIH YHHBEPCHTET,
2020. - 171 c.: un. - bubnuorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TekcT: HenoCPEACTBEHHBII.

CaMocTosITeTbHOE H3ydeHHUE
TEOPETUUECKOro MaTepuaa

Opranuyeckas xumus : yueOHO-MeToaudeckoe mocobue / A. B. Becnasnos, B.
B. Houenko, /. 1O. Jlykuna, B. JI. CtpenxoB ; MUHUCTEpCTBO HAayKu H
BBICILIETO 00pa3oBaHUA Poccuiickoii Oenepanuy, Kyb6anckuit
TrOCYyAapCTBEHHBIN yHUBEpCUTET. - KpacHomap: KybaHckuii rocynapcTBeHHBIN
yauBepcuteT, 2019. - 156 c.: w1 - ABT. yka3aHbsl Ha O0OpOTE€ THUT. . -
Bbubmuorp.: c¢. 155. - ISBN 978-5-8209-1709-7: 80 p. - Tekcr:
HENOCPEICTBEHHBIN.

3aJga4

CaMocCTOsATEIIbHOS peuicHue

Oprannyeckas xumus: coopuuk 3anad / A. B. becnianos, B. /I. Crpenkos; M-
BO oOpazoBanusi u Hayku Poc. ®enepanmu, KyOanckumit roc. yH-T. -
Kpacnogap: [Ky6anckuii rocynapctBenssiii yausepeurer], 2017. - 69 c.: ui. -
Bubmuorp.: c. 68.

KOHTPOJIIO

IMoaroroBka K Tekyuiemy

MeToandeckre peKOMEHIANN K OPTaHU3aIMH ayAUTOPHON U BHEAY TUTOPHOM
(camocTosiTensHOM) PabOTHI CTYIEHTOB: MeToauYeckue yka3anus / coct. T.I1.
Cropoxenko, T.b. Tlounnok, A.B. becmamos, H.B. Jlo3a. — Kpacuonap:
Kyb6anckwuii roc. yu-1, 2018. - 89 c.




Y4eOHO-METOANYECKUE MaTepuaibl JJIs CaMOCTOSATEIBLHON pabOThl O0YyYaloOIIUXCs W3
qKcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasusatorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapYIICHUSMHU CiyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

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

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

KoMneTeHTHOCTHBIH MOAXO0Jl B paMKax IpenojJaBaHusl IAUCLMILUIMHBL pealu3yeTcsl B
UCIIOJIb30BaHIH HHTEPAKTUBHBIX TEXHOJIOTHI M aKTUBHBIX METO/I0B ([poOieMHast ICKLUs, padoTa
B MaJIBIX TPYIIAax) B COYETAHUN C BHEAYTUTOPHOI paboToii.

WHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble I[P HU3YYCHUM JAUCLUILIMHBL:
UCIIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(QOPMAIMOHHO-
TEJIEKOMMYHUKALlMOHHON ceTH MIHTepHeT.

AnanTuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSAEMbIE TPU U3YUYEHUN JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alys
KOHCYJIbTAIMM ¢ UCIOJIb30BAaHNUEM JIEKTPOHHOMN MOYTHI.

4. OueHouyHbIe CpeACTBAa UIS TeKYHIero KOHTPOJISA  YCNeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble CcpelcTBa MNpeJHAa3HAYeHbl Uil KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUH 00yJaromuxcs, OCBOUBIINX MPOrpaMmy y4eOHOU TUCHUIUIUHBI «Memoosl ananusza
U pazoenenus OpeaHUYecKux cOeOUHeHULD.

OneHouyHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJIs B popMe 3aaHUi JII CAMOCTOSITETILHOTO PEeIIeHHs], 33/1a4 JJIs1 pEILICHHsI B Ay IUTOPHH,
KOHTPOJIbHBIX pa0OT, KOHTPOJBHBIX BOMPOCOB K JIAOOPaTOpHBIM paboTam, U MPOMeEKYTOYHOM
aTTecTaluu B (hopMe BOIIPOCOB U 3a/1a4 K 3aUeTy.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYlIeil U MPOMEKYTOYHOM aTTeCTAlluN

Kon u HanmeHoBaHue HaumeHoBaHME OLIEHOYHOTO CPeCTBA
Ne Pesynbrarsl 00ydeHus
MHIIKaTopa . [IpomexyrouHas
n/n (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTpOJIB
(B cooTBeTcTBUH C 1. 1.4) arTecTanus
HIIK-1.1. OcymecTBnsieT | 3HaeT crannaptaele | KontponbHas pabora; Bomnpoc Ha 3auere
CTaH/apTHBIE ONEpalnuy | ONeparuu Juist | 3ajauu Juis peleHus B
1 | mo Ipe/JIaraéMbIM | OCYILECTBICHHS ayAUTOPUH
METOAMKAM, OpPTraHUYECKOTO CHHTE3a 110
HaIlpaBJIeHHBIE Ha | TpeaaraeMbIM
MOJy4YeHUE W | METOAMKAM W METOHBI




HCCJIICOJOBAHUC

BbIACJIICHUA, PA3JACIICHUA U

XMMHUUYECKHX COCAMHEHHH | OYUCTKM  OPraHHYECKHX
pa3IMYHON INpUPOIBI U | COCIMHEHUI
MaTEepHUaiOB HA UX OCHOBE | yMeeT ocymiecTBIsITh | JlabopaTopHas paboTa -
CTaH/IapTHbIE OTlepanuy Mo
METO/IMKaM JUIS
IOy YCHHUS "
HCCIICIOBAHUSA
OpTraHUYECKUX
COEIMHEHUI
BJIa/IeeT HaBBIKaMU paboThl | JlaboparopHas paborta -
B nabopaTopun u
TIpaBUIAMUA TEeXHUKH
0e301acHOCTH
3HaeT OCHOBHble MeToabl | KoHTponbHas pabora Bomnpoc Ha
HCCIIeIOBAHUS SK3aMeHe
OpPTraHUYecKUX
COCIUHCHUH, s
YCTaHOBJICHUA ux
UIIK-1.2. Bribupaer | CTPYKTYphI
ONITUMAJIFHBIE yMeeT nmpoBoanuTh aHam3 i | KoHTponbpHas pabora, Bompoc Ha 3auere
nmabopaToOpHbIE  METOJIBI | yCTAHABIUBATH CTPYKTYPY | 3amadudl Ui pelIcHUs B
TIOTY9ICHUS W | OPraHUYECKUX ayIUTOpUH;
HCCIICTOBaHUS COCIMHEHHH 3amaHus A
XUMHYECKIX COEIMHCHIH CaMOCTOSITEITFHOTO PEIICHUS
pa3UYHON TPHPOINBI U | Blafeer HaBeIkamMu | KoHTponbHas paboTa; Bompoc Ha 3auere
MaTepHaJIOB Ha UX OCHOBE | OCHOBHBIX METOJIOB | 3amadu s pelicHus B
aHaiu3a Ui | ayAATOPHUH,
YCTaHOBJICHUA HaJIn4yus 3a}1aH1/151 JJIIsL
(YHKIMOHAIBHBIX TPYIII B | CAMOCTOSTEIBHOTO PEIICHHS
OpraHu4YeCKUX
COCIUHCHUAX
WIIK-2.1. Ocymectruser | 3HaeT OCHOBBI (pusuko- | JlabopaTopHas padboTa Bompoc Ha 3a4ete
HCCIICIOBaHHE XAUMHYIECKOTO aHaIn3a,
XUMHYECKUX COCIUHCHHUU | TPUHIIHITBI paboTHI
" MaTepHalioB C | COBpEeMEHHOH ammaparypsl
HCIIOJIE30BaHUEM JUIL TIPOBENICHUSI HAYIHBIX
COBPEMEHHOTO HCCIICIOBAHHIA.
XUMHYECKOTO Ymeer ucnonb3oBath | JlabopatopHas padot -
000pyI0BaHUs COBPEMCHHYIO anmaparypy

U XUMHYECKYIO MOCYAY

npu IIPOBEICHUH
UCCJICJOBAHMM.
Brnaneer HaBelkaMu | JIaboparopHas pabota -
paboTel C COBpPEMEHHBIM
11a00paTOPHBIM
obopynoBaHueM,
TIPUMEHSEMbIM ULt
OUUCTKM U  Pa3JeNeHus
OPTaHWYeCcKUX
COCIMHEHU,
UIIK-2.2. O6pabatsiBaer | 3HaeT coBpemenHsble | JlaboparopHas pabora Bomnpoc Ha 3auere
" AQHAIM3HUPYET | KOMIBIOTEPHBIE
9KCIIEpUMEHTAIIbHbIC TEXHOJIOTHH ULt
JaHHbIC, TIONyYeHHBIE C | 00paboTKH u
HCIIOJIB30BaHIEM HHTEPIIPETALUH u
COBPEMEHHOM pe3yIbTaToOB XUMHYECKOTO
XUMHWYECKOH ammapaTypsl | SKCHEpUMEHTa
Ymeer obpabareBaTh | JlaboparopHas paboTa Bompoc Ha 3aderte
pe3yJbTaThl MPOBEACHHOM
SKCIIEPUMEHTAIILHOM
paboThl  TpU  TOMOIIU




COBPEMEHHBIX
MIPOrPaMMHBIX
KOMIIJICKCOB

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

TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJIU HHbIEe MaTepUAJIbl, He00X0IMMbIe ISl OLleHKH
3HAHWH, YMEeHHUIl, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YIOLIHUX ITANbI
¢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. TlpousBeaute cootHeceHue moioc nornomienus B UK-cnektpe nenren-3-ona-2.
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3. OObscHUTE pa3nuyusi MEXIY MOJOCaMH, OTMEYeHHBIMU cTpenkamu Ha UK-cmexTpax
dbeHunaneTuIcHa u TuQeHmaneTuiIeHa.
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3aoauu ona pewienusn 6 ayoumopuu

1. Cootnecure nanupie MK-crieKTpoB co CTpYKTypaMu BEIIECTB.
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2. COOTHeCI/ITe JAHHBIC HK‘CHCKTPOB (610] CprKTypaMH BCIICCTB
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3. HWurepnperupyiite MK-crektpsr  N-dramwirnumuaa  (A), 2-autpo-l-amuuo-1,2-
mudennmdtena (b) u 1,1-nuxnop-5-(2°,5’-numerokcudenun)nentaanes-1,3-ona-5 (B).
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4. 1lIupoko HCIOJIB3yEeMbIH B J1aOOpPaTOPUU PACTBOPUTENIb — HETPOJEHHBIH >pup —
MPEACTABISIET cO00M cMech opranudeckux BemiecTB. Ha ocnoBanum manubix MK-
CIEKTpa ONpeeNuTe, K KAKOMY KJIACCY OTHOCSITCS 9TH BELIECTBA.

5. C mnOMOIIBIO HPOCTBIX XUMHMUYECKHMX TECTOB — HOAOGOPMHON MNpOObI U peakLuu
«cepedpsHOrO 3epKayia» - OTIMYUTE IPYT OT JIpyra COeAMHEHUS B CIeAyIOLIMX napax: 1)
MEHTaHaJb U MEHTAHOH-2; 2) NMEHTAHOH-2 U MEHTaHOH-3; 3) MEeHTaHOH-3U MEeHTaHOI-2.
Hanumure cxembl COOTBETCTBYIOIIMX PEAKIUMN.

6. Kakue ocHOBHBIE M3MEeHEHUS MTpon3oiayT B K-criekTpe uKIIoneHTaHoOHa TTOCTIE eTo
00pabOTKH STUIICHTIIUKOJIEM B KUCIIOHN cpene?

7. Ha pucynke npusenen MK-cmektp 5,5-auMeTunuukiorekcanimnoina-1,3 B TOHKOM
cinoe. Ilpu 3anmucu cnektpa B paz6asieHHoM (0,005 M) pactBope B xyopodopme
IIMpOKas MojIoca moriomenus B obmactu 3600-3100 cm™ ncuesaer u BMecTo Hee
nosnsercs y3kuil muk npu 3600 cm . OnpeienuTe KOHGHUIypaIio THAPOKCHIBHBIX

TPy JaHHOTO AHOJA.
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8. Ompenenure CTPOCHUE  COEIMHEHHUS CsHsO 10 nanabiM - MK-cnekrpa.
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Koumponvnwuii mecm 1

1. Tleperonka — 310
A) mporiecc pa3fieNIeHrs] U OYUCTKH BELIECTB, IPX KOTOPOM YKHUJIKOE HITH PaCcIUIaBIICHHOE BEIIECTBO
UCTapsIeTCsl IPY HOPMAJIBLHOM JaBJICHUH Y BHOBb KOHIEHCUPYETCS B IPUEMHHUKE.
b) mpouiecc 0Opa3oBaHHs KpUCTAIDIMYECKON YHMOPSAOYSHHON (ha3bl M3 pacTBOpa, paciiiaBa WA
ra30Boi (a3bl.
B) nporecc 04nCTKY U pa3ziesieHus BEIECTB, P KOTOPOM BEILECTBO BHAYalle PaCTBOPSIOT IPHU
HarpeBaHuM B TMOAXOASAIIEM pAacTBOPHUTENE, 3aTeM pacTBOP OXJAKIOAIOT M  BEILECTBa
BBIKpHUCTAJINIM30BBIBAIOTCA B YUCTOM BHUJIC.
I') paznenenne HEOAHOPOIHBIX CUCTEM KUAKOCTH — TBEP/IbIC YACTHIIBI UJTU a3 — TBEPIbIC YaCTUIIBI
[PY TIOMOIIM HOPHUCTHIX (PUIIBTPYIOIINX MaTEPHUAJIOB.

2. Kakum ypaBHEHHEM OMHUCHIBAETCS 3aBUCHMOCTD TEMIIEPATYpPhbl KHIIEHHSI OT AaBJICHUS?
A) HeroToHa
b) Knaysuca-Knaneiipona
B) Ilmanka
I') boitna-Mapuotra
3. Ilpu kakoM JaBJICHUH B CIIPABOYHBIX OCOOMSIX YKa3bIBAIOT TEMIIEPATYPY KUIICHHs?
A) 101,3 klla
B) 700 MM pr. cT.
B) 760 MM pr. cT.
I') npu HopMaTbHOM aTMOC(EPHOM J1aBICHUH.
4. Yo TaKoe a3e0TpOIHAs CMECh UJIU a3€0Tpon?
A) 3T0O cMech TBEPJOTO U KUIKOTO BEIIECTBa (CyCIEeH3H), KOTOPYIO pa3IeNsioT IEPETOHKOM.
B) sT0 cMmech BemiecTB KOTOpasi IpH IEPEroHKE BeaeT ceOs Kak FOMOTEHHOE BEIECTBO U
NePEroHsIeTCsl IPH MOCTOSIHHOHM TeMIeparype.
B) cMech KuIKHX BEUIECTB, KOTOPYIO HE yIaeTcsl pa3eluTh MPOCTON MePEeroHKOH, TaK Kak map U
JKUJIKOCTh TAKOH CMECH UMEIOT OJTMHAKOBBIN COCTaB.
I') 96 % sranom.
5. Uto u3 ceds npeacTaBisieT X0I0AMIbHUK JInouxa?
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6. KpyrimogoHnHyro Kon0y sl TIeperOHKH 3alOTHSIOT
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 meperoHkn Kakux BEIIECTB BHEIIHIOK «PyOaIKy» XOJIOAUIHHIKA 3aTOTHIIOT BOJON?

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

b) XonoaunbHUK BOJOH HE 3aIlOJIHSIOT.

B) XonoaunbHuK Beerza 3anoaHsIIOT BOJOM.

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

9. Korna 3akaHuMBAaIOT MEPETOHKY?

A) Ilpornecc ocTaHaBIMBAIOT, KOT/JIa B KOJIOE€ OCTAETCSI HEMHOTO KUAKOCTH.

B) Ilpouecc ocraHaBIUBarOT, KOT/Aa B KOJ0€ OCTAaETCs MOJIOBUHA KHUIKOCTH.

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

') Tlpouecc OCTaHABIMBAIOT, KOIJa TeMIepaTypa KuleHus octatka Ha 2-3 °C HaumHaer
NPEBBIIATH TEMIIEPATYPY KUIIEHHUS JUCTUILIATA.

10. Kak oopMITsItoT B 1a0OpaTOPHOM JKypHAJIE Pe3yIbTaThl IEPETOHKH ?

A) OTMedaroT CKOJbKO MONydeHO (pakuui, Gpakinun oObETUHSIOT W 3alHCHIBAIOT MHTEPBAT
KHITCHUS BCeX (paKI[Hil.

Bb) Huuero B maGopaTopHBI KypHaJ 3alIHChIBATh HE HAJIO.

B) OrmeuaroT ckoJIbKO NOTy4eHO (pakLuil 1 OTMEUAIOT IIPEAeIIbl TEMIIePaTyphbl KUIICHUS KK
(bpakmuu.

I') B nabopaTopHbIif )KypHaJl HUYETO0 HE 3aluChIBAIOT, TOTOMY YTO MOAIMMUCHIBAI0 €MKOCTH KyZa
CJIMBAIO TOJTyYeHHbIE (QPaKLINU.

11. J17s1 uero ucmonb3yroT HOMOTPaMMBbI?

A) nns ornpenieNieHns TeMIIepaTypbl KHIIEHUS BEIIeCTBa B 3aBUCUMOCTH OT JaBIICHHS.

B) mna onpenenenus maBieHUsT B CHUCTEME B 3aBHCUMOCTH OT TEMIIEPaTypbl MpPU KOTOPOi
MIEPETOHSETCS BEMIECTBO.

B) g onpenenenust moxazaTesns MpeIoMIISHHS BEIECTBA

I') nns onpenenenue MaccoBOM 10U KOMIIOHEHTA B CMECH TIO €€ MOKa3aTeII0 MPeIOMIICHHUSI.

12. JIas yero HyKeH Kalnuuisip NPU BaKyyMHOM NEpErOHKU?

A) JUIS COeIMHEHHS CHCTEMBI ¢ aTMochepoit

B) nns cOpoca Bakyyma

B) nns paBHOMEPHOTO KUIIEHUSI )KHUIKOCTH B BaKyyMe.



I") ucow3yeTcst BMeCTo MpoOKH.

13. Iyt 9ero uCImob3yeTcs MaHOMETp?

A) Jlns peructpanuu TemMneparypbl

B) lnst peructpanuu BIasKHOCTH

B) Jlns peructpanuu qaBaeHUsS

I") I m3aMepeHus ToKazaTesst IPeTOMIICHHS.

14. s otOopa ppakuuii Npy BaKyyMHOU TIEPETOHKH UCTIONB3YIOTCS CIIEAYIOIINE HACAIKN
A) Hacagka Axmmrona-Twre

b) amromx

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 TeMIieparype KAreHHs..

I') BemecTBO HE yCTOWYHMBO Ha BO3IyXe.

16. Uro Takoe peKTU(PHUKAIMOHHAS KOJOHKA?

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

b) aT0 Hacagka, KOTOPYIO MOMEIAIOT MEXKTY KPYTIIOAOHHOW KOO0 1 Hacaakoil Bropia.
B) B nabopatopHBIX yCIOBUSAX - 3TO AedaerMarop.

I') aT0 Hacagka, KOTOpask yBETMYHMBAET IIOBEPXHOCTh KOHTAKTA MAPOB C KUAKOCTHIO.
17. Ot gero 3aBUCHT 3((HEKTUBHOCTD PEKTHPUKAITMOHHON KOJIOHKH?

A) oT BUIa MaTepuana, 3 KOTOpPOro clielaHa KOJIOHKa

B) ot Temneparypsl okpyxKaroleit cpeast

B) ¢ dhexTrBHOCTD 3aBUCHT OT IUIOIMIAAN KOHTAKTa MEXAY ABYMs (azaMu

I') OT yncna TeOPEeTUIECKUX TAPEIOK

Konmponvnutit mecm 2
1. DKCTpPAKIUS — 3TO
A) mporiecc OTaeNIeHUs TBEPAOTO BEIIECTBA OT KUJIKOTO
b) nporiecc 0UYMCTKHY KUAKUX BELIECTB, OCHOBAHHBIM Ha PasHULE B TEMIIEPATypax KUICHUS
B) npouecc n3BneueHus npu MOMOIIN PACTBOPUTENS OTAEIBHBIX KOMIOHEHTOB CIIOKHOW CMECH.
I') mponiecc macnoobOpazoBanus
2. PacmipenienieHrie BEIIECTB B IBYX HECMEIINBAIOIINXCS JKUAKOCTSIX OMUCHIBAETCS 3aKOHOM
A) Hepucra
B) ABorazapo
B) I'eii-JIroccaka
3. Eciu KoaddummenT pacnpenenenus 6onpiie 100
A) HCIIONB3YI0T OOBIYHYIO SKCTPAKIMIO U3 XKHUIKOH (ha3zel. B 3TOM ciyyae BeecTBO LEINKOM MEPEXOAUT
B OKCTPAreHT B pe3yJIbTaTe OJHOKPATHOMN SKCTPAKIMH ITyTeM BCTPSXHUBAHUS B ICJTUTEIBHON BOPOHKE.
b) mpocras skcTpakuus HemocTaTo4HO 3((EKTHBHA M TMPOBOIAT MHOTOKPATHYIO SKCTPAKLHUIO C
MCIIOJIb30BaHUEM KaXKIBIN pa3 YUCTOM MOPIMHU 3KCTPAreHTa.
4. ®akTop pa3neneHus — 3TO...
Hanmmwure onpeeneHne u Kak OH UCIONb3yeTcst Mpu 3QPEKTHBHOCTH OIIEHKH SKTPAKIINH.
5. B anmapate Cokciera npoBOAST IKCTParupoBaHue
A) U3 KugKOCTEH
B) TBepapIx 06pazoB
I') u3 razor
6. IlapuKOBBII1 XONOMIBHUK, XONOAWIBHUK JIMMpPOTa HCTIONB3YIOT
A) TSt KOHIIEHCAITUY TTAPOB PACTBOPUTEIIS
B) ans meperoHKu Kak HUCXOISIINE XOJIOAUIBHUK
B) xak oOpaTHbBIE XOIOAUIEHUKA
I') xak anmapatsl sl SKCTPAKIUH
7. B nenuTebHON BOPOHKE ITPOBOJST IKCTPAKLIUIO
A) TBepabIX 00pa3LoB
B) xunkocreit
I') razos



8. Iepeuncante pacTBOPUTENIN, KOTOPHIC Yallle BCETO HMCIOJIB3YIOTCS ISl SKCTPAKIUH OPraHUYECKOTO
BEIIECTBA U3 BOAHOM (a3nl?
9. Yto u3 cebst mpeACTaBIsIeT AeIUTebHas BOpOHKA? BriOepuTe MpaBHIbHBIN BapHaHT

A) b)

-

4 i i

B) )
10. Yto Takoe ammapat Coxcnera?

A)

B)

L

B) )
11. C noMoIibi0 KaKuX HEOPraHUYEeCKMX PEarcHTOB BHICYIIMBAIOT OPraHUYecKyto (asy mocie mpoiecca
9KCTPAKITUH BEIMIECTBA U3 BOJIBI?



A) cynbdat HaTpus

B) xmopux kabmmst

I') cepnas kucnora

) oxcun docdopa (V)

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

i,

L,

,
I
PN

A)

B)
JJis 9ero ucnomnp3yloTesl MPUOOPH! B HE BHIOPAHHBIX BapHaHTax?

13. Yro nauboiee 3ppexTUBHO

A) MHOTOKpaTHOE BCTPSXUBAHUE C HEOOIBIIMMH ITOPIUSMH PACTBOPHTEIS?

b) ogHOKpaTHAs SKCTpaKIys OONBIIHM 00bEMOM PAaCTBOPUTEIS?

14. Uro menath eciu KUIKUE (asbl JOJITO HE pacCIauBalOTCS (HE Pa3IeistoTCs ) n3-3a OJM3KOHM INIOTHOCTH
haz?

A) ecnu oprannueckast (haza TsKeNee BOJIbL, €€ CIeAyeT pa30aBUTh YHCTHIM PaCTBOPUTEIIEM

b) noGaBuTh HEMONSHBIN OpraHUYeCKUi pacTBOpUTENb (TekcaH, OCH30I U T.JI.)

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

I') Ecniut opranuueckas asa jierue 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 AJUTEILHOE BpEeMs

B) nobGaButh Apyro# pacTBOpUTENH IS AaIbHEHINEH SKCTPAKIIUH

B) nnoraa ¢dunbTpanus cMecu IoMoraeT pacciioeHuto (a3

I') ocymiecTBUTH IEPErOHKY

16. KakoBa 061acTh IpUMEHEHHS TTPOIIecca dKCTPAKIUH?

A) BBIJIENIEHUE BEIIECTB U3 TBEPABIX OPTraHMYECKUX U HEOPTaHMYECKHUX cMeceit

B) BeIneneHne BemecTB A KOJIMYECTBEHHOTO aHAIN3a

B) BhbIZc/IeHHE BEIIECTB U3 OPraHUYECKUX JKUIKOCTEH BOAOW (M Ha000pOT) MpH 00pabOTKE MPOIYKTOB
CHHTE3a

17. MOXHO JI1 UCTIONB30BATh IIAPUKOBBIN XOIOAUIBHUK IS TIEPETOHKU?

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

19. Ha pucyHkax mpeacTaBiIeHbl pa3IHIHbIe TUIIBI XUMUYECKIX XOIOANILHIKOB. Kak oHM Ha3bIBatoTCSA?



A)

B) I)

20. lenuTenbHast BOpOHKA UMeeT KpaH. UTo OBl OH HE MPOTEeKal, ero cMa3bpBatoT. Kakyro cMmasky Jrydrie
HCIOJIL30BATh JJISI 3TOT0?

A) BazenuH

b) rmunepun

B) BakyymHYyI0 cMa3Ky

I') nydie He UCTIOIB30BATh CMA3KY

Konmponsuwtit mecm 3
TecToBas yacTh

1. DHeprus, HeoOXomuMast Ui BO30YKJIeHHS KOoleOaHWH aTOMOB B MOJIEKYJIE, COOTBETCTBYET SHEPTHH
KBAaHTOB CBETA C AJIMHON BOJHBI

A)l-15mm

B) 1 — 15 Mxm

B) 1- 15 am

D1-15A

2. Yto Takoe BOJIHOBOE YMCII0?

A) 3T0 9HCII0, KOTOPOE MOKA3bIBAET CKOJIKO BOJTH YMEIIAETCS B €AMHUIIE JUTHHBIL, Yalie BCero B 1 cM.
B) 370 oTHOWIEHNE CKOPOCTH PACHPOCTPaHEHHS U3TyUEHHS B ONPEaeNEHHON cpeie K AJITMHE BOJTHBI

B) 370 BenMunHa NponopUHOHaIbHAS YaCTOTE U OOPATHO MPONOPLUOHATBHOE AJTMHE BOJHBI

3. Kak 3aBuCHT 4acToTa KoJIieOaHUil ¢ yBeIMUEHUEM MTPOYHOCTH cBsi3n? Hamummmre hopmyny u3
KJIACCUYECKOW MEXaHHKH, TIOKA3bIBAIONIYI0 3aBUCHMOCTh YaCTOTHI KOJIEOaHUH U CHIIOBOH MTOCTOSIHHON
A) Bo3pacraer

b) ymenpimaercs

4. Yro Takoe 00epTOHbI?

A) 310 HanboJee BEpOSITHBIN Mepexo/] Ha Ommkaiimii KkojnedaTenbHbI ypoBeHb. EMy cooTBeTCTBYET
OCHOBHAs CHEKTpabHas JIUHUS.



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

B) D0 KONMEOaHMSI KOTOPHIM COOTBETCTBYIOT YacTOTa B 2,3 U T.J. pa3 O0JbIIE, YEM 9acTOTa OCHOBHOM
JIMHUY, & THTEHCUBHOCTB TOPa3/10 MEHBIIIE.

5. Uto Takoe nedopMaIoHHbIe KoJieOaHus?

A) xonebaHus, CBA3aHHBIE C H3MEHEHNEM BAJIEHTHOTO yTIia

b) xonebanwms simep aTOMOB BIOJIb TUHUH CBSI3H

B) 31u xonebanus o603Haua0TCs OyKBOH U

I') otn xonebanus 0603Ha4YarOTCs1 OyKBOU 8.

6. BemectBo crioco6Ho mornomars UK-u3ny4enune, ecnu

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

bB) nunonbHbI MOMEHT MOJEKYJIBI H3MEHSIETCS P KOJICOaHUSIX aTOMOB

B) Mmonekyna cummeTpudHas

I') cymmapHBIii AUTTONBHBIM MOMEHT B TIPOIIECCE BPAILICHHS U KOJIEOaHHSI B MOJIEKYJIe U3MEHSIETCS
7. Kakoro Tuma BaJleHTHbIC KOJIeOaHHS MOTYT OBITh B CUCTEME M3 TPEX WM YETHIPEX aTOMOB?

8. Kak Ha3pIBaeTcs moioca BaJICHTHBIX KoJieOanmii B IK-criekTpe, KoTopast JoKa3sIBacT HATMIUE B
BEIIECTBE ONPEAETCHHBIX CTPYKTYPHBIX 3JIEMEHTOB?

A) nedopmanoHHast

b) xapakrepucrudeckas

B) mexapakrepuctuieckas

I') o6epTon

9. Hns nomyuenus UK-criekTpa UCIIONB3YIOT KIOBETH M3TOTOBICHHBIN U3

A) crekia

b) xBapma

B) xnopuna Hatpus

I') xtoBeTHI He MCTIOB3YIOT TipH 3anmcu MK-crektpa

) 6pomuma kamus

10. [Ipo6onoAroToBKa KUIKMUX BEIIECTBA AJIS TOyUSHHS MK-CIIEKTPa 3aKII0YaeTCsl B IPUTOTOBICHUT
A) mact

b) Tabierox ¢ 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 MAJIbIIEB», KOHTYP KOTOPOH TaK e
WHIMBHTyaJIeH JIUTS KKJI0TO BEIeCTBa, KaK WHAMBHTyaJieH KOXKHBIN y30p Ha KOHUMKAX MaJIbIeB
Ka)XJIOTO 4eJI0BeKa.

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 mposBisitoTces B oomactu 2800 —
3000 cm .

JUTd 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 MaJIOMH(OPMATHBHBIC, TaK KaK B BEHIECTBE OCYIIECTBISIFOTCS
pasnble koneOanus C-H, xoTtopsie, KpoMe TOTro, MOTYT B3aUMOJECHCTBOBATh MEXIY coboi. OTaensHbIe
KoJIeOaHMs HAKJIaIbIBAIOTCS JPYT Ha JApyra, obpasys B obmactu 2800 — 3000 cm momocy, umeromntyro
OTJIeNIbHBIE C1a00 BRIPAKEHHBIE MAKCHMYMBIL. J[J1s1 onpe/ieieHus] CTPYKTYpPhI BEIIECTBA ATH MOJIOCHI MOTYT
OKa3aThCs TOJIE3HBIMU TOJIBKO B TOM CIIy4ae, €ClIi B COETMHEHUH Majl0 aTOMOB BOJIOPO/a, KaK HAIIPpHIMeEpP
noJjurajioreHajikanax. OTCyTCTBHE MOJIOC B IAHHOHM 00JIACTH SIBIISICTCS YOEAUTENbHBIM JOKa3aTEIbCTBOM
OTCYTCTBHSA B BEIIECTBE ATOMOB BOJIOPO/Ia TIPY HACKHIIIEHHBIX aTOMax yTriieposa.



Hedopmanmonnbie konebanuss & CH, pacmomokennple B obmactu 1350 — 1470 cwm-1,
MaJI0XapaKkTePUCTHYHbI, HO OOBITHO MOTYT OBITh OOHAPYKEHBI B CITIEKTPE.

CH; & 1375 cm™ 8% 1450 emt

CH, 8 1465 cm?

JlocTaTOYHO XapaKTEepUCTUYHBIM CUUTAETCS TOTIIOIIEHHE BYX METHIIBHBIX TPYII TPHU OTHOM
aToMe yriepoja (TeMHHaJIbHOE 3aMelleHne), oopasyromiee ABa OIU3KUX MaKcCuMyMa (Iy0IieT) mpruMepHO
PaBHOM UHTEHCUBHOCTH B 00mactu 1370 — 1385 cmL.

C=C

B coenMHEHUAX ¢ M30JIMPOBAHHON JBOMHOM CBSA3BIO Ve—c Haxomutcs npu 1600 — 1680 cm?t. B
UKITUYECKUAX CHUCTEMaX, OCOOEHHO B HANPSKCHHBIX, 3HAYCHUE 3TOM YaCTOTHI HECKOJILKO HHKE.

YacroTa KoieOaHUil TBOMHOM CBSI3U 3aMETHO MOBBIIIAETCS ¢ POCTOM CTETICHH €€ 3aMEIEHHOCTH

1612 cm™ 1636 cm™ 1655 cm™

B UK-cnekTpax 3aMelIeHHBIX aKeHOB (HETIOSpHAs ABOMHAS CBSI3b) Vo=c HMPOSBISCTCS MOJIOCOU
HUYTOXHO MaJIO HHTEHCUBHOCTH.

O Hanuune HBOﬁHOﬁ CBA3M B BCIICCTBE JOOIIOJIHUTCIBHO MOXET CBUIACTCIBCTBOBATH
XapaKTepUCTUYECKas Mooca V-cy B obmactu 3000 — 3100 cm™.

Hedopmanmonnsle kKonebaHus O-cy MOTYT OBITh IMOJNE3HBI I OMpEAeSieHUS KOH(PHUTypaIuu
3aMecTUTeNIei PK ABOMHOM CBA3M: Il UC-M30MEPOB OHU PACIIONOKEHBI B 06mact 650 — 750 cm?, a s
TpaHc-u30MepoB — B obnactu 960 — 970 cm™.

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

BajeHTHbIMM KoneOanusmu C-H. Ilormomenue B o6mactu 1460, 1380 m 725 cm! oOGycnosineHo
pasnuuHBIMA AeQopMannOHHBIME Konebanusmu C—H-cBszei.
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Puc. 1. HK-cnexmp n-zexcana CH3(CH,)sCH3

J1a mimrocTpauy BIUSHUS CTPOeHHUs MoJieKybl Ha MK-CiekTp cpaBHUM CIIEKTpHI H-TeKCaHa U
rekceHa-1 (puc. 2). OHn BecbMa OTIMYAIOTCS OJUH OT JPYTOTO.
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Puc. 2. HK-cnexkmp 2excena-1 CH,=CH(CH-);CH-

B paiione BanenTHbIx konebanunii C—H rexcena-1 mabmonaercs nuk npu 3095 cm L, Torna xak Bee
konebanus C—H rekcana npossistroTcs Hroke 3000 cm L. TTuk mornomienus Boie 3000 cm 00yCIIOBJICH
aToMaMH BOZIOPOJa NIPH SP>-rMOPUAM30BaHHOM atoMe yriepoaa. MK-criekTp rekcena-1 coaep:KuT Takke
1oJ10cy nornomenus npu 1640 cM ™, cBA3aHHYI0 ¢ BaleHTHBEIMU Koslebanusamu kpaTtHol cBazu C=C. [Tuku
okomo 1000 m 900 cm! B cmekTpe rekceHa-1, OTCYTCTBYIOIIME B CIIEKTpE Te€KCaHa, OTHOCATCS K
JehOpMaIMOHHBIM KOJICOaHHSIM aTOMOB BOJIOpO/Ia Iipu ABoWHOM cBsizu C=C.

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

MIOJIOCHI TIOTJIOLICHUS, 00YCIIOBJICHHBIC BAICHTHBIMU U JIe()OPMallMOHHBIME KoseOanusmu C—
H u C-C cBs3eii.
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HE-cnerTp #-0%Tapa [MIZKaT BACKD)
2. Hpe,[[CTaBJ'IeH I/IK'CHGKTp l-neHTeHa. YKaXuTe XAPAKTCPUCTUICCKHUEC TTOJIOCHI MOTJIOICHUS,

BBbI3BaHHBIE BAJIEHTHLIMU KoJieOaHuamHu cBsa3eil C=C u C-H. MoxHO 11 OTIINYNTE |-TIEHTEH
oT nenrexHa?
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Puc. 2. UK-criekTp l-mentena (Kujkas MJeHKa)



Konumponsnas paboma 1
1. CoexkTpbl mOrjouieHUs B YAbTPAapUOJIETOBOW W BUAMMON 007acTAX 0OYCIIOBIICHBI

nepexo/iaMu MEXIy 3JIEKTPOHHBIMU ClIosiMU MoJieKyJibl. CornacHo Teopuun MO nepexon
MOJIEKYJIBI U3 OCHOBHOTI'O 3JIEKTPOHHOTO COCTOSIHHSI B BO30Y>KIEHHOE COOTBETCTBYET
MePEexo/ly BAJICHTHOI'O JJIEKTpOHA 0e3 M3MEHEHHUs CIIMHA C 3aHATOM CBA3BIBAIOIICH WITU
HECBS3bIBAIOIIECH MOJIEKYJISIPHONW OpOMTaNM HAa BAaKaHTHYIO aHTUCBs3bIBarollyro. Kakue
THUIIBI JICKTPOHHBIX MEPEX0I0B XapaKTepHbl Mg Y D u BUIuMon obaactu?

A)oc — o*

B) n—n*

B) n —»o*

INn—-na*

M) o—n*

E) n—c*

2. VxkaxuTe JUTMHBI BOJIH Y @-11ana3oHa U BUIMMON 00JIACTH COOTBETCTBEHHO

A) 100 — 400 ™M

b) 400 — 800 um

B) 800 — 1200 um

I') 50-200 um

3. Ilouemy obmacts 100 — 200 HM (nanbHU# ynbTpaduoner) He yAo0Ha 1 U3MEPEHUS
A) B 3TOH 00s1acTH NOTJIOMIAIOT KOMIIOHEHTHI BO3yXa

b) Marepuan KiOBET, HCHOJb3YEMBIX [UIsI HU3MEPEHHH, MMECIOT OrpaHUYEHHYIO
MPO3PAYHOCTh B 3TOM 00acTu

B) ycrpoiictBo npr6opoB, JarOUMX U3y4YEeHUE C TAKUMHU JUIMHAMU BOJIH, CJI0KHOE

4. Y®-criekTp npeacTaBiseT co0oi

A) B Buje rpaduka 3aBUCIMOCTH MHTEHCUBHOCTH TOTJIOIICHUS, BRIPQXKEHHOM B €IMHULIAX
ONTHUYECKOH IMIIOTHOCTH OT JIJIMHBI BOJHBI

b) B Buae rpaduka 3aBUCUMOCTH JOrapu@ma MOJISIPHOrO KO3 GUIMEHTa NOoTrameHHs
PAcTBOPEHHOI'0 BEIIECTBA OT JJIMHBI BOJHBI

I') B Buze rpaduka 3aBHUCUMOCTH JIOrapu@ma MOJISIPHOrO Kod(pUIMEHTa HOoTraleHHs
PacTBOPEHHOIO BELIECTBA OT BOJHOBOT'O YKCIIA

5. Uto Takoe K03 PUIMEHT MOraiieHus, pACTBOPEHHOTO BellecTBa?

A) xapakTepusyeT MOTIoIIeHNne pacTBOPa, KOHIIEHTPAIHs KOTOPOTo 1 MOJIb/1, B KIOBETE C
JUTMHOM CBETOBOTO MyTH 1 cM.

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

B) xapakrepu3syer noriouieHre pacTBopa, KOHIEHTpalus KOToporo 1 Mob/i1, B KIOBETE C
JUTMHOM cBeTOBOTO ImyTH 10 cM™.

6.Kak xapakrepusyroT Y @-criektp?

A) Avaxe (€) (pacTBOPHUTEIIB)

B) }\fMaKC

B) e

I') Avaxe (pacTBOPHUTEID)

7. Y®-cneKkTp COeKTpbl CHUMAIOT PACTBOPOB BEIIECTB, TAK KaK B 3TOM CJIy4ae BO3MOMXKHO
TOYHO U3MEPUTh HWHTCHCHBHOCTH IMOTJIOMIEHUS U3IyYEHUS MPH TPOCTOM CIIOCO0E
npurotoBieHus oopaszna. s Y®-obnactu crnektpa Bbime 200 HM Ipo3pavHbl MHOTHE
pactBopuTenu. Beibepute pacTBOpUTENH, KOTOPBIE MOKHO UCTIOIB30BaTh Jis 3anucu Y @-
crekTpa (

A) rekcan



b) rentan

B) nukiiorekcan

I') BOa

J1) Mmeranon

E) atanon

K) nuokcan

3) KUJIKUE HETIPEAEIbHBIE YTIEBOJ0OPOIbI

K) apomaTtnueckue yrieBo1opobl

JI) ykcycHas kucnorta

8. Uro takoe xpomodopsi?

A) TpyNIUpOBKH, BbI3BIBAIOLINE W30MpATEIbHOE IOIJIOUIEHUE 3JIEKTPOMArHUTHOIO
kosebanusi B Y D-o6mactu

b) dyHKIIMOHATBHBIE TPYIBI OPrAHUYECKUX COSTUMHEHUN

B) rpynnupoBky, BeI3BIBAIOIINE CABUT MaKCUMyMa roriomuieHus B Y ®-obnactu

9. Yro Takoe aykcoxpom?

A) rpynnupoBKa aTOMOB, HE COJIeprKalllas KpaTHBIX CBSI3el, KOTOpasi He UMeeT MaKCUMyMa
MOTJIOLICHUS B OJIMKHEM yIbTpaduoiieTe, HO BKIIOUEHHE KOTOPOH B cucTeMy Xpomodopa
MPUBOJIUT K YBEITUYCHUIO JITTUHBI BOJIHBI T—T* MEPEX0/ia U yBETUYCHUIO HHTEHCUBHOCTH
MOTJIOLICHUS

10. bBaToXpOMHBIN CIIBUT — 3TO

A) cMellleHue MOJI0CHI MOTJIONIEHUS! B CTOPOHY OOJIBIIUX JUTMH BOJIH

b) cMmenienre noaockl MOTJIOMIEHUS B CTOPOHY MEHBIINX JJITUH BOJIH

11. I'uncoxpoMHBIi CABUT — 3TO

A) cMelieHre T0JIOCHI MOTJIONIEHUSI B CTOPOHY OOJIBIINX JIJTMH BOJIH

b) cMmelieHne nosaockl NOIJIOMIEHNS B CTOPOHY MEHBIINX JJIMH BOJIH

12. JInst oneHKr AMakc JUIsl XOpOILIO U3YYEHHBIX CUCTEM (JUEHOBOMH, O, 3-HEeTpeaeTbHbIX U
apoOMaTHUYECKUX  QJIbJIETHJI0OB, KOTOHOB, KapOOHOBBIX  KHCIOT)  YCTaHOBJICHBI
AMIUPUYECKUE TIPABUIIA TIO COOTBETCTBUIO MOJIOKEHHSI OCHOBHOM IOJIOCHI OTJIOLIEHHUS C
XapaKTepOM COIpPSHKEHHOTO XpoModopa, CTENEHbIO €ro 3aMelIeHMs], MOJOXKEHHUEM U
npHUpo10il 3amecTuTest. Bnepsble Takol MOAXO0 AJIs OLEHKH AMAaKC MOJI0CHI MOTJIOLICHUS
npemtoxmi B 40-x rogax XX Beka BynBop npu ananmnse CrieKTpoOB 3aMEIIEHHBIX THEHOB
u enoHoB. Chopmynupyiite npasuiio Bynasopaa.

13. HOHBSy}ICL IIpaBUJIOM By,HBOpI[a BBEIYUCIIUTE AMAaKC I TIPEJIOKCHHOTO COCIUHCHU A

Konmponsnas paboma 2

Ne 1

Omnpenenure Kakue GYHKIMOHAIBHBIC TPYIITHI COAEPIKAT MPOU3BOIHBIC JUTHAPOITUPHUANHA, TTOJIB3YsCh
nanasiMu UK-criekTpoB
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HpI/IBeZ[GHLI CIICKTPbI aHWJINHA, Z[I/I(bCHI/IJ'IaMI/IHa U JUIpOoInIaMUHa. KaKOMy COCIMHCHUIO NTPUHAJICIKUT

KaKAbIU U3 3TUX CIICKTPOB
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Ne 3
Omnpenenure crpoenne coeaunenus CsHsO no nanaeivM UK-cektpa.
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Ne 4
Vaesomopon cocrasa CsHs B UK-CIIeKTpe MMeEET HHTEHCUBHBIE TI0JI0CHI Moryiomenus mpu 3305 cv™ u
2125 em™. Ornpeaenure CTpOESHUE BEUIECTBA.

Ne5
O0pscHuTe paznuuans B UK-criektpax (2-0KCHITHIN)IUKIIONIEHTAaHINEHA, TTOTyYEeHHBIX 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 UX OCHOBE.



Knaccugukarus MeTo10B 110 4ucily ¥ npupoae ¢pa3 MaTpHIlbl U KOHIIEHTpATa.

3. OcoOeHHOCTM MHOTOCTYIEHYAThIX IPOIECcCOB. B3auMocBA3b METOJOB
KOHIICHTPUPOBAHUS U ONPEACICHHUS U 00bEKTa aHaIH3a.

4. CoueTaHue KOHIEHTPUPOBAHMS C METOJIAMHU OTIPEICIICHHUS.
Kom0OuHMpoBaHHBIE UTHOPUIHBIE METOIBI.

5. KonnuecTBeHHBIE XapaKTEPUCTHKH pa3AeieHNs U KOHIIEHTPUPOBAHHUSL.

6. OcoOGEeHHOCTH HKCTPAKIMH KaK METO/1a KOHLIIEHTpUpoBaHui. OCHOBHBIC TOHTHS
U TEPMHHBI.

7. YcnoBus 9KCTpaKIUK Pa3InYHbIX BemecTB. KonndyecTBeHHbIE XapaKTePUCTUKU
IKCTpaKIUK. 3aKOoH pacupenenenus HepHera.

8. CkopocTh 3KCTpakumu H (akTophl, BIUsAOMUKE Ha Hee. Kiaccudukanus
9KCTPAKLMOHHBIX CUCTEM, OCHOBAaHHAsl HA MPUPOJIE IKCTPAreHTOB: KUCIOTHbIE, OCHOBHBIE
U HEUTpaJIbHbBIE IKCTPATCHTHI.

9. CnocoObl  OCYHIECTBICHUSI HKCTPAKLUM: OJHOKpATHAs, HENpepbIBHAs U
npoTuBOTOYHAs. TBepaO(da3Has FIKCTpaKLUS.

10. ITpuGops! Ist SKCTPAKIUH. ABTOMATH3AIMS SKCTPAKIIMOHHBIX ITPOIECCOB.

11. Ilytu yBenuueHus: u30MPATEIbHOCTH SKCTpakuuu. CuHepreTuuecKkuit 3P hexT.
CoueTtaHue 3KCTPaKIUU C METOIaMU OIIPEIeIICHHS.

12. Pa3nmeneHue BewlecTB METOAOM AMCTHIUIALMHU. TeopeTHyecKhue OCHOBBI
METO0/1a, KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH: ypaBHeHne Knay3uyca-KnaneiipoHa, 3aKOHbI
Payns, Konosanosa.

13. Pextudukanusa. CyoOmumanus. Hcnomssyemass —ammaparypa.  OOGmactu
NPUMEHEHHS METOJIA.

14. Tlepexpucrannuzanus. Kpucrammmzanus. OCOO€HHOCTH OYMCTKU TBEPABIX

BEIIECTB.

15. Ileperonka mox napom. OcOOEHHOCTH METO/IA.

16. Ileperonka mox BakyyMmoM. OcoOEHHOCTH METO/Ia.

17. OcHoBHbBIE METO/IBI PA3/IENCHUSA: AUATH3, FTEKTPOJHATIN3, UCIIApEHUE Yepe3
MeMOpaHy, yiabTpaduiIbTpaius.

18. KouTponb 4MCTOTBI XUMMYECKMX COEAMHEHMH MeTroa  TOHKOCIOWHOH
xpomarorpaduu. OmnpeneneHue TeMIepaTyp IUJIaBIE€HUS W KHUIIEHUS OpraHMYecKUX
COCTUHEHUN.

19. Pedpaxromerpusi.

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

1. OcoOGeHHOCTH KOHIIEHTPUPOBAHUS OCAXKICHHEM U COOCAXKIECHUEM. Bumsl
ocazakoB. M30upaTenbHOe OT/IeNIeHUEe MaTPULIBI.
2. CoocaxxieHne MHUKPOIJIEMEHTOB C KOJUICKTOPOM. MeXaHU3MBl  COOCaKICHHUS.
Heopranuueckue u opraHMuecKue coocauTeNu.
3. IlpumMepsl HCTIOIB30BAHNUS COOCAKACHHUS TSI KOHIIEHTPUPOBAHHS OPTaHHUECKUX
MHEOPraHNYeCKUX COCAMHEHUI.
4. Ompenenienne  (PyHKIIMOHAIBHBIX TPYIII B OPTaHUYECKUX COCIMHEHUSX,
Ka4eCTBEHHBIHU KOJMYECTBEHHBII OpraHMYeCKH aHaIN3.
5. XuMuyeckue crnocoObl onpeaeeHus THAPOKCUIbHON U KapOOHUIBHOM IPyTIIbI.
6. Onpenenenne KapOOHOBBIX KUCIOT U UX ITPOU3BOIHBIX.
7. Meronbl XMMHYECKOH WICHTH(HUKAINYA HEHACHIEHHBIX YTJIEPOI-yTIIEPOIHBIX
CBS3EH.
8. OnpeneneHne akKTHBHBIX aTOMOB BOJIOPO/IA.
9. Xumuueckas uieHTHPUKALNNS GYHKINOHATIBHBIX TPYII C aTOMOM a30Ta.
10. AHanmu3 cepocoieprKaIiiX COeTHHCHUN.
11. OcobenHocTu copOLMU KaKk MeTo/Aa KOHIEHTpupoBaHUs. COpOeHTHI, o0Imue
TpeOOBAHUS K HUM.
12. Bunel B3aumoseiictBus copOeHT - copbat. Knaccudukanus copOeHTOB 1o THITY



¥ 110 CTPYKTYpE MOBEPXHOCTH.

13. IMapameTpsl copOruu: KOA(PUIMEHT pacrpenesieHusl, €MKOCTh COpOCHTa,
U30TepMBbI copOumu. KuneTrnka copOIIMOHHBIX POLIECCOB.

14. Texuuka COpOIMOHHOTO  KOHIEHTpUpoBaHUS. KoOHIEHTpupoBaHHE B
CTaTHYECKHUX U JAUHAMUYECKUX yCIOBHSIX.

15. Heopranuyeckue coOpOEHTHI HAa  OCHOBE  YIVIEPOAHBIX  MaTepHajoB.
Heopranuueckue copOeHTH Ha OCHOBE OKCHJIOB M THUAPOKCHJIOB (CHIIMKArellb, OKCHIIBI
QIIOMHUHUS, TATAHA U ITUPKOHUS, IICOJIUTHI).

16. Cunretnyeckue noHUTHL. [TopucTbie moaMMeEpHBIE COPOCHTHI.

17. KommiekcooOpasyromue copOeHTHI Ha TIOJIMMEPHOH OCHOBE. XUMUYECKU
MOIU(HUIMPOBAHHBIE KPEMHE3EMBI.

18. IIpumepsl HCIIOIB30BAHMS COPOCHTOB ISl BBIIEICHUS U KOHIIEHTPUPOBAHHS
HEOPraHUYECKNX U OPTaHUYECKUX COCTUHEHUI.

19. HMK-cmekTpockomusi Kak METOA HACHTH()UKAIMKM CTPOSHHS OpPraHHMYECKUX
COCIMHEHUM.

Kputepuu onieHuBaHus mo 3ayvery:
«3a4TEHOY»: CTYACHT BJIAJCET TCOPETUUCCKUMHU 3HAHUSAMH 110 JAHHOMY pa3Jieny, 3HaeT OCHOHBIE
METOJBl  pa3fiefieHuss W  HJACHTU(DUKALUKM  OPraHMYECKUX  COEAMHEHUH,  JOIMYyCKaeT
HE3HAYUTEIIbHBIC OMIMOKH; CTYICHT yMEeT MPaBHIBHO OOBSCHATh TCOPCTHUSCKUN MaTepHal,
WLTIOCTPUPYS €T0 MPUMEPAMHU, B3SITHIMU U3 BBIMIOJIHEHHBIX TaOOPATOPHBIX PadoT.

«HE 3aYTEHO»: MaTepuall He YCBOEH WM YCBOEH YaCTUYHO, CTYAEHT 3aTPyAHSETCs IPUBECTH
IpUMEphl MO METOJAaM pa3JeleHUs] OpPraHUYECKHUX COEIUHEHUS, HE BiaJeeT MEeToJaMu
UJCHTU(GUKAIMY OPraHUYeCKHX COCJUHEHUH, JOBOJBHO OIPaHUYEHHBIM 00beM 3HaHUM
IPOrpaMMHOr0 MaTepHaia.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOTOJHUTENFHOE BPeMs JJIs MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI PE3yNbTAaTOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JI71st TUTT C HApYIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.



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

5.1. YueOHasi auTeparypa

1.1. [IIpakTuky™m IO OpPraHMYeCcKOW XMMHUH: yueOHOE MOCoOMe /sl CTYACHTOB BY30B /
nox pen. H. C. 3edupona; [B. 1. Tepennn u ap.]. - M.: BUHOM. JlaGopatopus 3uanuii, 2010. -
568 c.

2. TpaBenb, Banepmit ®enopoBud. [IpakTukyM MO OpraHMYeCKOW XHMHH: ydeOHOE
nocoOwue JIsl CTYICHTOB By30B, o0yuaromuxcs no cnenuansaoctu 020201 - pynnamenTanbHas u
npukinagnas xumus / B. ®. Tpasens, A. E. Illekotuxun. - Mocksa: BUHOM. JlabopaTtopus
3uanumii, 2015. - 592 c.

3. Tpasenb, B.®. [IpakTukyM 1o OpraHu4YeCKON XUMHH [ DJIIEKTPOHHBIN pecypc]: yueOHOe
nocobue / B.®. Tpasens, A.E. Illekotuxun. — DnekTpoH. naH. — Mocksa : M3xaTenbcTBo
"Jlaboparopus 3uHanwuii", 2017. — 595 ¢. — Pexwum nocryna: https://e.lanbook.com/book/94137

4. CunbBepcteiin, PoOept. Crnexkrpomerpuueckas HWACHTH(PHUKAIMSA OPraHMYECKUX
coeaunenuii = Spectrometric identification of orgsnic compounds : [yuebnoe mocobue] / P.
CunsBepcreiin, @. Beocrep, J[. Kumi ; mep. ¢ aarn. H. M. Cepreea, b. H. TapaceBuua. - Mocksa:
BUHOM. JlaGopatopus 3nanuit, 2012. - 557 ¢

5. [IpakTukym 1o opranndeckoit xumun: yaeoHoe nocodue / B. U. Tepenun [u ap.]. - M.:
Jlaboparopus 3nanmii, 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 opraHMuecKoi XUMHUH - POCCHICKAN HAYUHBIN KypHAJI, TyOIUKYIOUIHHA CTaThU
[0 TEOPETUYECKUM IpobiieMaM OpPraHWYECKOH XUMHMM, MEXaHM3MaM peakluil OpraHu4ecKHx
COCIMHEHUH, COOTHOIICHUSAM MEXTy (PU3NIECKIMHU CBOMCTBAMH, PEAKIIMOHHON CIIOCOOHOCTBIO 1
CTPOCHHEM, II0 HOBBIM pEaKLMSIM M METOAAM IIOJIy4EHMs] OPraHMYECKUX COENMHEHHUH, II0
OCHOBHBIM Npo0JieMaM pa3BUTHs BaKHEHIINX HAMPaBICHU OpraHM4eCKOro CHHTE3a.

3. XKypnain oOmiell XUMUU — OAMH M3 KPYMHEHIINX POCCUMCKHUX HAy4YHBIX >KYpHAJOB,
OTpakaroIIUX OCHOBHBIC HANPABJICHUSI PA3BUTUS XUMUHU, TOJIMKYIOIIUI pabOThl, MOCBAIEHHBIE
aKTyaJbHbIM OOIIMM BONpOCAaM XHUMHMU M MpoOjIeMaM, BO3HUKAIOUIMM Ha CTBIKE Pa3IMYHBIX
pa3zenoB XMMHUH, a TAK)XKE Ha IPaHUIAX XUMHUU M CMEXHBIX C HeH HayK (METaJuIoOpraHuyecKue
COCIMHEHMS, DJIEMEHTOOPraHUYECKass XUMHS, OPraHUYeCKHEe U HEOPraHUYECKUE KOMILIEKCBI,
MEXaHOXUMMSI, HAHOXUMHUS U T. 11.).

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):
SBC «FOPAUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» 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. IloaHOTEKCTOBBIE apXMBBI BEAYILIUX 3allaJHBIX HAYYHbIX )KypHaIOB Ha Poccuiickoit
mwiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

agkrwnE
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http://archive.neicon.ru/

7. HaumonanpHass »dieKTpoHHas OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
8. DmnexrponHas koymekus 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 htp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWnadopmanuronnas cuctema "EquHoe oKHO 10oCTyIma K oOpa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;
5. Enunas komexius nudpoBeIx 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE PeCypPChI

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooyqenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX ITAHOB, YUEOHO-METOIMYCCKUX KOMIUICKCOB, ITyOIHKAIMA U
koHpepenmmii http://mschool.kubsu.ru/

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

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

6. MeToanueckue yKkazaHus 151 00y4al0IUXCA 110 0CBOCHUI0 THCIMIIIMHBI (MOLYJIs1)

VYcnemHoe wu3ydeHue AMCUMIUINHBI «MeToapl aHaiu3a U pa3felieHuss OpraHudecKux
COEMHEHUI» TpeOyeT OT CTYAEHTOB PEryJspHOIrO MOCEIIEHHs JIEeKUUH, a TakkKe aKTHBHOM
paboThI HA MIPAKTHYECKUX 3aHSTHUSAX, BHITOJHEHUST TECTOBBIX MPOBEPOUYHBIX PA0OOT, BHITIOITHEHUS
U 3aLIUTHI JTJaOOPaTOPHBIX PabOT, 03HAKOMJIEHHUSI C OCHOBHOM U IOMOJTHUTENIbHOW peKOMEHIyeMOon
JIUTEPATypPOil.

IIpy NOATOTOBKE K JIEKHMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu OpPEbIIyLIed JEeKIUH M BOCCTAaHOBUTH B MaMSATH paHee
U3y4YEHHbII MaTepua;

2) 0Gersyio MPOCMOTPETh MAaTepUall MPEACTOSIICH JISKIHMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'0 MaTepuana,

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

[Ipu KOHCTIEKTUPOBAHUY JIEKLIIMOHHOT'O MaTepHalla CTyIeHTaM HY>KHO CTPEMUTHCSI KPaTKo,
CXEMaTHYHO, MOCJIEIOBATENbHO M JIOTHYHO (DPUKCHPOBATH OCHOBHBIE TIOJIOKEHHS, BBIBOJIBI,
00001eHus U HOPMYIHPOBKHU, HE MBITAACH 3alKcaTh BECh MPENOJIaBaeMblil MaTepuan ClIoBO B
CJIOBO.

[Ipyu MOAroTOBKE K JIaOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMaTEIbHO W3YYHTh MaTEpPHaN TPEACTOSIIEH pPabOTBl M COCTaBUTH IUIAH e
BBITTOJTHEHYS,

2) yaenuTh MOBBIIEHHOE BHUMAHHE YKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MPECTOSIIEH
paboThI (UCTOIB3YEMBIM PEAKTHBAM U 000PYAOBAHUIO, & TAKKE TEXHUKE padOThI C HUMH);

BeimonHATe 1ab0paTopHyl0 paboTy HEOOXOAMMO aKKypaTHO U IOCIIEIO0BaTeNbHO,
OoTpakasi BCE €€ OCHOBHBbIE JTambl B J1a0OpaTOpPHOM KypHaie. [lns ycnemmHol 3amuThbl
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nabopaTopHO pabOTHI HEOOXOIUMO TIIATEIHLHO U3YUUTh JIEKIIMOHHBIN U, €CITH 3TO HEOOXOIMMO,
JIOTIOJTHUTEIIBHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUWIBHO 3alOJHUTDH
7a00paTOPHBIA KYpHAI, ClElNaB BCE HEOOXOIMMBIC PacdyeThl U CHOPMYIHUPOBAB BBIBOIBI 1O
Ipo/IeTIaHHOM paboTe.

CamocrosTenbHas paboTa Hapsay € ayIUTOPHON MPEICTABISET OJHY W3 BaKHEUIIHX
dopMm yuebHOrO mporecca. CamocTosTenbHas padoTa — 3TO IUIAHUpyeMas padoTa CTYICHTOB,
BBINOJIHSIEMAsl TI0 3aJaHUI0 M MPH METOAWYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CamocrosiTenbHas paboTa MpenHa3HaueHa HE TOJBKO IS
OBJIAJICHUS TIPECTABICHHON TUCIMILIMHOMN, HO U /Ui (POPMUPOBAHMS HABBIKOB paboTHI BOOOIIIE,
B y4eOHOW, Hay4yHOU, MPO(EeCCHOHAIBHOW AEATEIIBHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIHLHO PEIIaTh BO3HHUKAKOIIUE MPOOJIEMBI, HAXOIUTh NPaBUIIbHBIC
peLeHHs U T.1.

B ocBOCHMU IUCHMITIMHBI WHBAIWIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEIFHOE Pa3bsICHEHUE Y4eOHOTO MaTepHara.

WupuBuayanbHble KOHCYJNBTAIlMM IO TPEIMETY SBISIOTCS BaXXHBIM  (DakTopom,
CIOCOOCTBYIONIMM MHIWBUAYAIN3alMU OOYUYEHHUS U YCTAHOBJICHUIO BOCITMTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM M OO0yJalomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3JI0POBbSI.

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

HanMeHoOBaHHE CIIENUATBHBIX OCHAIEHHOCTD CHEHATbHBIX IMepeueHb NUIEH3UOHHOTO
TIOMEIEHUN TIOMEIEHUN IPOTPAMMHOTO 00CCTICUCHUS
VueGHbie ayJAUTOPUH st | Mebenb: yueGHast MmeGenb Microsoft Windows;
MPOBEJICHUS 3aHATHI JIeKIMoHHOro | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THIIA 9KpaH, MPOEKTOP, KOMIBIOTED
VueGHbie ayJAUTOPUH st | Mebenb: yueGHast MmeGenb Microsoft Windows;
MPOBEICHHUS sausTuil | Texauueckue cpenctsa odydenus: | Microsoft Office

CCMHHApPCKOro Tulla, rpyldIoOBbIX W | 3KpaH, IPOCKTOP, KOMIBIOTED
WHAWBUAYAJIbHBIX KOHCYHLTaHHﬁ,

TEKYLIETO KOHTPOJISL u
OPOMEKYTOYHOM aTTeCTAlUH
VueOHble ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Windows;
npoBeJieHusl 1abopaTopHbix paboT. | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
Jlaboparopust OpraHUYECKOi XUMUH | [IEPEHOCHOE MyJIbTHMEJUHHOE
(ayn. 414C) obopynoBaHue (HOYTOYK,

HPOEKTOP)

O6opynoBaHue:

CTIeIHAT3UPOBAHHAST

nabopatopHast MeOenb  (CTOJBI,
CTyJbsl, WIKabl ISl PEaKTUBOB H
o0opynoBaHuUs, BBITSDKHBIC
mKadpl), CpPEICcTBA  MOXKAPHOH
0€e301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON TOMOIIIH,
XUMHYECKast nocyna u
obopynoBaHue, BECHI

nabopatopHble d7eKTpoHHbIe A&D
EK-410i, snexkrporumtku — 10 mr.,
CYWIMNIBHBIM  mKad,  Memlanku
MeXaHWYeCKue — 8 MIT., MELIAJIKH
marautHele IKA HS 7 — 8 mr.,
pOTalMOHHbIE HCHIAPUTENN — 2 IIT.,
pedpakromerp UPD-454 B2M,
IpuOOpHI ULt OIpeaesIeHUs
temrieparypsl asnenns I1TIT — 8
IIT., XUMHYECKUE PEaKTHBBIL.




VYuebOuble ayIuTOpUU JUTSL
KypCOBOT'O MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)

Kypcoas paboTa He npesycMoTpeHa y4eOHbIM TUIAaHOM.

Jdns  caMmocTosiTenbHOW — paboThl  OOYdYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTh «MHTepHeT» M 00ecrneyeHneM J0CTyIa B 3JIEKTPOHHYIO

nH(pOPMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSATEIFHOU pabOTHI
00yJaroIuXcs

OCHAIICHHOCTh TIOMEIICHUH 151
CaMOCTOSTEIILHOU pabOTHI
00y4Jarmuxcs

HepequL JIMICH3UOHHOT O
IporpaMMHOTO obecrieueHust

IloMenienue a1t caMOCTOSTEILHOM
paboThI 00yJaromuxcs (YUTaTBHBIN
3a1 Hayuno# Oubnmortexu)

Meobernb: yuebHas MeOenb
KoMmekr  crenuanu3upoBaHHOM
MeGesH: KOMIBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOUEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«VHTepHET» W JOCTYIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopyaoBaHue, 0OCCICYHBAOIICE
JA0CTYyl K CE€THU HUHTCPHET
(npoBoaHOE COC/INHECHHUE u
0eCnpoBOHOE  COCIUHEHHE IO
texuoaorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI oOydatommxcs (aym.
401C)

Meobenb: yuebHas mebenb
Kommnexkr  cnenuann3upoBaHHOU
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C [OAKIIOYECHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W JOCTyIOM B
JJIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, OOECIICYHBAOIIEE
JOCTYTI K ceTH WHTEPHET
(mpoBomHOE COCIITHEHUE u
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office
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