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1 Henn u 3a1a4m U3y4eHUs AUCHUIJIMHBI (MOTYJIf)

1.1 Ileab ocBoeHMs TUCUMILIUHBI

Henp muctumuivabl «MeTONBI aHaNM3a W Pa3[eNICHUsT OPraHUYECKUX COCTUHEHHI»
COCTOUT B TIOJYYCHUH CTYACHTAMU TEOPETUYCCKUX 3HAHUN U MPAKTUICCKUX HABBIKOB B 00JIaCTH
MIPOLIECCOB PA3/ICICHHSI U OYUCTKA OPTraHUYEeCKHUX BEIICCTB PA3TUYHOTO CTPOCHHS, METOJ0B UX
BBIJICTICHUS 3 OMOJIOTHYECKOTO MaTepHalia, a TAKKE aHATN3a UX CTPOSHUS 0 (PYHKIIHOHATHHBIM
rpynnam u ¢ nomomsto MK-cnekrpockonuu.

1.2 3agaun TUCHMILIMHBI

3amaun yaeOHOW JMUCHUIIINHBI «MEeToIbl aHaIu3a U Pa3/ICICHHS» COCTOST B OCBOCHHH
podecCHOHABHBIX 3HAHUH H TOJTYYCHUN MPOPECCHOHATBHBIX HABBIKOB B 00JIACTH BBIJCIICHUS,
OYMCTKH U XUMUYECKOW HICHTHU(PUKAIIUN OPTAaHUICCKUX COCTUHCHUH Pa3IUMIHBIX KJIACCOB.

1.3 MecTro aucuuniinHbl (MOayJis1) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuuninuza « MeTo1pl aHalIn3a U pa3esIeHns OPraHUYeCKUX COeIMHEHUI) OTHOCUTCS K
yacTH, (GopMupyeMol ydacTHHKaMH 0OpaszoBaTeNnbHbIX OTHomeHud broka 1 "Jucuurmnb
(Mmomymu)" yueOHOro MmiaHa. B cooTBeTcTBUM ¢ pabouyuM y4eOHBIM IUTAHOM AMCIMIUIMHA
n3ydaercs Ha 2 Kypce. Bua npomMexxyrouyHOW aTTecTaluu: 3a4erT.

N3ydenuto nucuuminabl «MeToIbl aHaIu3a U pa3JIeNIeHus OPraHM4eCKUX COETUHEHHI)
npenuiecTByeT u3ydeHwe aucuumiuH «Heopranumueckas xumus», «®Pusukay. JlanHas
TUCHMIUIMHA  SIBIISIETCS  MPEIIIEeCTBYIOIEH s JUCHUIUIMH  «OpraHudeckass XUMH,
«XHMMHUYECKUE OCHOBBI OMOJIOTUYECKUX MTPOLIECCOBY, « TOHKUI OpraHnYecKuil CHHTE3Y.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMsI MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEeMBIMH Pe3yJbTATAMH 0CBOEHHS 00pPa30BaTeIbHOI NPOrpaMMbl

N3yuenne paHHOW y4yeOHOW MUCHMIUIMHBI HANpaBiIeHO Ha (QOpMUpPOBAHUE Y
oOyuaronuxcs ciaeayronX KOMIeTeHIIHH:

Kox 1 HanMeHoBaHMe HHIUKATOPA Pe3ynpTaTel 00yueHus 10 TUCIUILUIHHE

JOCTHXKCHUA KOMIICTCHIITNH

I1K-1. CrocobeH OCYIIECTBIATh CTAaHAAPTHBIE OIEpAIlMU IO IMpealaraeMblM METOIMKaM, HAaIpaBICHHBIE Ha
MIOJTYYeHHE U UCCIIEA0BAHUE PA3JINUHBIX COSIMHEHUN H MaTepHalioB

UIIK-1.1. OcymiecTBaseT cTaHAAPTHHIE OepaIuu
TI0 Ipe/IaraéMbIM METOIMKaM, HallpaBJICHHbBIE Ha
MONy4YeHUEe M  HCCICIOBAHHE  XUMHUYECKUX
COECIUHEHUN pa3IMYHON NMPUPOABI U MAaTEPUAIIOB
Ha UX OCHOBE

3Ha€T CTaHJApTHBIC OMNEpalMyd UL OCYLISCTBICHU S
OpPTaHMYECKOT0 CHHTE3a [0 IpeajaraéMbIM METOIUKaM U
METO/BI BBIACTCHUS, pa3AelieHUss U OYHUCTKH OPTaHHYECKUX
COEIMHEHUN

YMEET OCYIIECTBIIATE CTAHAAPTHBIC OII€PAIIUU 110 METOJUKAM
JUISL IOJTYIEHUS U UCCIICAO0BAHNSA OPTraHNICCKUX COeOUHEHUMN

BJIaJieeT HaBBIKAMU PabOThl B JIAOOPATOPUM U TpaBUIAMU
TEXHUKH 0€30I1aCHOCTH

UIIK-1.2. Bribupaer OIITHMAJIFHBIE
nabopaTopHBIe METOBI TOJTyYeHHs u
HCCIIeIOBAHUS XUMHYECKHX COeMHEeHUH

Pa3IMYIHON MPHUPOJIBI M MATEPHAIIOB HA HX OCHOBE

3HAaeT OCHOBHBIE METOABlI MCCICIOBAHUS OPTaHUIECKUX
COEIMHEHUM, TSI yCTAHOBIICHUSI X CTPYKTYPBI

yMeeT MpPOBOIOWTH AaHAJH3 M YCTAHABIHUBATH CTPYKTYpPY
OpPraHMYECKUX COEAMHEHUN

BJIaJ€eT HaBBIKAMH OCHOBHBIX METO/IOB aHajaW3a JuIs
YCTaHOBICHHS HaMW4usl (QYHKOMOHAIBHBIX TpyHnm B
OPTraHWYECKHX COEIMHEHUAX

IIK-2 CriocobeH NmpUMEHSTH COBPEMEHHYIO ammapaTypy HMpH IMPOBEACHHHM HAYYHBIX HCCIEAOBAHUH, a TarKke
00pabaThIBaTh U AHAIM3HPOBATD MOTyIECHHbBIE PE3YIbTATHI

UIIK-2.1. OcymiecTBusieT HCCIIEIOBAHNIE
XUMHYECKAX COCAWHEHUA ¥ MaTepHalioB C
WCTIONB30BAaHUEM COBPEMEHHOTO XHUMHYECKOTO
obopymoBaHUs

3HaeT OCHOBBI (1)I/ISI/IKO-XI/IMI/I‘ICCKOI‘O aHaJIn3a, TPUHIUIIBI

paboTel  COBpEMEHHOH ammapatypbl Uil HPOBEACHHS
HayYYHBIX HCCIICIOBaHMUI.
YMeeT HUCIomb30BaTh  COBPEMEHHYIO — ammaparypy H

XUMHUYCCKYIO TOCYAY INPU MPOBEACHUU PICC.]'IG,I[OBaHPIfI.




KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA P€3yJ'H)TaTI)I O6y‘I€HI/IH 10 JUCHUITJIMHEC
JOCTHXKCHUA KOMIICTCHIIUNU

Braneer HaBbIkaMu pabOTHI C COBPEMEHHBIM JIAOOPaTOPHBIM
000pyI0BaHNEM, IPUMEHIEMBIM JIUISI OYMCTKH U Pa3/IesICHUs
OpPTraHUYECKUX COCOUHEHUI,

UIIK-2.2. OOpabaTbiBaeT ¥  aHaIM3UpPYyeT | 3HAET COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTUH JUIS
SKCIIEpUMEHTAJIbHbIE JIaHHBIE, IOJYYEHHbIE C | 00paOOTKM M WHTEPIPETALNH U PEe3yNIbTaTOB XUMHYECKOTO
HCTIONB30BAaHUEM  COBPEMEHHOM  XUMHUYECKOW | IKCIEepUMEHTa

anmapaTypsl Ymeer oOpabaTbIBaTh pe3ynbTaThl MIPOBEACHHON
9KCIIEPUMEHTAILHOM paboThl MpPU TOMOIIM COBPEMEHHBIX
MPOrPaMMHBIX KOMILIEKCOB

Brnaneer HaBbIkaMu pabOTHI C IPOrpaMMHBIM OOECTICUeHHEM,
MpeHa3HauYeHHBIM Ui 00paboTku pE3yNbTaToB
9KCIIEPUMEHTAILHOM paboThI

Pe3ynbrarhl 00ydyeHHs MO AMCLUMILIMHE JOCTUTAIOTCA B paMKax OCYIIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOM M CaMOCTOSTENbHOM pabOThl 00Y4aroIUXCsl B COOTBETCTBUU C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WHaukaTopbl  IOCTHXKEHUS  KOMIETEHIMM  cuuTaroTcsi COPMHUPOBAHHBIMH  IIpU
JOCTHUKEHUH COOTBETCTBYIOILIUX UM PE3yJIbTaTOB OOyUEHHUSI.

2. CTpyKTYypa M colep:KaHue JUCHUILIMHBI

2.1 Pacnpenesienne TPyA0éMKOCTH IMCHUILIMHBI 110 BUAaM padoT

OOmast TpyI0EMKOCTh TUCIUILTMHBI cocTaBisieT 5 3adetHbix eauuuil (180 wacom), ux
pacmpeeneHre mo BujaaM paboT mpeicTaBiIeHo B TabIuIe

Buipl paboT Bceero ®opma 0bydeHus
Yacos OuHas
3 4
KonrakTHasi padoTa, B TOM 4ncje: 124.4
AyauTOpHBIE 3aHATHS (BCET0): 118 68 50
3aHATUA JIEKLIIMOHHOI'O TUIIA 50 34 16
JlaGopaTopHble 3aHATHS 68 34 34

[Ipaktudeckue 3aHsATHA

CeMUHapCKUE 3aHATUSL - - -

HNHasi kKoHTAKTHANA paGOTa:

Kontpoms camoctostensHo# padotsl (KCP) 6 4 2
ITpomesxyrounas arrectanus (UKP) 0,4 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIe: 55,6 35,8 19,8
OdopmiteHre 1a00paTOpHBIX PaboT 22,8 15,8 7
CaMoCTOATENPHOE N3YUCHUE TEOPETHISCKOTO MaTepraa 8,4 5 3,4
CaMOCTOATENFHOE PENICHAE 3a1ad 8,4 5 3,4
IMoaroroBka K TEKyIeEMy KOHTPOITIO 8 5 3
Kontpous:
[ToAroTOBKA K 3a4eTy 8 5 3
O0mast Tpya10eMKOCTh yac. 180 108 72
B TOM YHCJIe KOHTAKTHAsI 124,4 72,2 52,2
padora
3a4. e/l 5 3 2

2.2 ConepxaHue TUCHUILINHBI
Pacrnipenenenue BuioB yueOHOM pabOThI U UX TPYAOEMKOCTH TIO pa3zesiaM AUCHUTIINHEIL.



Paznensr qucuumuiveel, n3ydaeMeie B 3 cemectpe ((popma oOydenust ouHast)

KonuuectBo yacoB 3 cemectp
Breaymut
Ne HaunmenoBanue pasnenos (Tem) Beero ABE,IE:%TOO;HM OpH};H
pabora
J| 113 JP | CPC
1 OO011as XxapakTepUCTUKA MTpenapaTUBHBIX METOI0B § 6 5 i i 4
pa3zeseHus U BBIJCIICHHUSI OPraHUIECKUX COCIMHEHHH
2 OuncTKa 1 BBIJICTICHUE TBEP/IBIX BEIECTB. 16 | 8 i 4 4
[Tepexpucramnuzamnus U BO3TOHKa
3. |OuncTKa ¥ BBIJICNIEHUE KUAKHUX BemecTB. [leperonka 32 12| - 12 8
4. |DxcTpakmus 24 | 6 10 8
5.  |[manus u 3NeKTpo a3 7 2 - - 5
6. KoHTpOJTE YUCTOTHI BEIECTBA U KOJTMYECTBEHHBIC 188 | 4 i 8 6.8
METO/IbI aHATTN3a
Hmoeo no pazoenam oucyuniunol: 103,8| 34 34 35,8
KonTpons camoctosarensHoi padotsl (KCP) 4
[Ipomexyrounas arrectauus (UKP) 0,2
[ToxroToBKa K TEKyImeMy KOHTPOJIO 35,8
Obwas mpyooemkocms no oucyuniume 3cemecmp 108

Pacrnipenenenne BuoB yueOHOM pabOThI M UX TPYAOEMKOCTH T10 pazfesiaM AUCUUIIINHBL. Pa3aensl
JIMCLUIUIMHBL, U3y4aeMble B 4 ceMecTpe

Konugecto 1acoB 4 cemectp

AynutopHas Breayaur
Ne HaumenoBanue pasenos Beero paora opHasi
pabora
J | 113 JIP | CPC
1 2 g 4 5 6 7
7.  |Copbmus. Xpomarorpadusi. 13 4 - 4 5
8. |Metoapl naeHTU(HUKAITUN OPTaHUIECKUX 19 6 - 8 5
coequHeHUH. Y D-CeKTpOCKOIHUsI
9 Mertos I/I,Z[veHTI/I(bI/IKaI_[I/II/I OpPraHUYECKUX 378 | 6 i 29 9.8
coenqunennii. UK-cnekrpockonus
Hmoeo no pazoeram oucyuniumwi: 69,8 | 16 34 19,8
KounTpons camoctoarensHoii padotsl (KCP) 2
[Ipomexyrounas arrectanus (UKP) 0,2
[ToarotoBka K TeKyIiemy KOHTPOJIIO 19,8
Obwas mpyooemrxocmsb no oucyuniuue 4 cemecmp 72
Obwas mpyooemkocms no OUCYUnIUHe 180

[Tpumeuanune: JI — nexuuu, 113 — npaktudeckue 3aHsATHs / cemuHapbl, JIP — maGopaTopHble
3ansaTus, CPC — camocTosiTennpHas paboTa CTyAeHTa

2.3 Conepixanue pa3iesioB (TeM) THCHUINIHHBI
2.3.1 3aHATHSA JEKIIMOHHOTO THIIA

3 cemectp




dopma

Ne Hauvenosane Coneprxkanue pasnena e —
paszena (TembI) CKYIICTo
(Tema) KOHTPOJIS

1. |OOwas xapakrepucTuka |3Ha4eHHWe METOLOB paseleHus, O0NacTH MNPUMEHEHHUS.| Y cTHBI onpoc
npenapaTuBHBIX MeTonoB |Kiaccudukarms MeTogoB 10 MPUPOJIETIPOLIECCOB, JIEKAIHNX B
pa3zeneHusu BbIICNIEHHsT |MX ocHOBe. KitaccndukanusiMeTonoB 1o 4ncity u npupoae a3
OpTaHUYeCcKHX MaTpHLbl U KOHIEHTpaTa. OCOOEHHOCTH MHOTI'OCTYIIEHUATHIX
COEMHEHUH MPOLIECCOB.

2. |Oumctka n Beienenne  (Kpucrammsauws. Ilepekpucrammsanys. @usndyeckue 0CHOBbI|  KoHTponbHOE
TBEPABIXBEIECTB. merofa. OTCyTCTBHE KpUCTAIM3allMK, MacjooOpa3oBaHHeE. TecTupoBanme 1
[epexpucrammmzanus 1 |OunbTpoBanue.

BO3TOHKa

3. |Owuncrka u Beiienenve  (Bosromka. dusnueckue 0CHOBBI MeTona. OGnacThpuMeHenus.  KonTponsHoe
TBEPABIXBEIECTB. TecTupoBaHue 1
ITepexpucrannuzanusu
BO3TOHKa

4. |OuncTKa U BBIJCICHUE OO0bruHas neperonka. @usnveckue ocHOBBI MeToaa. [Tpubopsl KoHTponbHOE
JKUJKUX BEILECTB. U nocyaa juist neperonku. O6nmactenpumenenus. [leperonka TecTHpoBaHue 2
Ileperonka. IpY TOHWXKEHHOM JIaBJICHWH (BaKyyMHasi TIEpPErOHKa).

Homorpamma faBneHust napa-reMreparypa.

5. |OuncTka 1 BBIIENEHHE Ileperonka B mpotnBoTOKe (pexTudukanus). Ppakiuonnas| KourtpombHoe
JKUJKUX BEILECTB. neperonka. IleperoHka c¢ BoasHbIM mapoMm. [lpuGopsl u TecTUpOBAHHE 2
Ileperonxka. nocyaa s (QpaKkUMOHHOW MEPEerOHKW W TEPEroHKH C

BOJISIHBIM TTapPOM.

6. |DkcTpakuus OCOOCHHOCTH JKCTPAKIMH KaK METO/a KOHLIEHTPUPOBAHHUS. KouTponbHoe
OCHOBHBIE TMOHSTHUS M TEPMHUHBL. YCIOBUSI OKCTPAKLUU TecTHpoBaHHe 3
Pa3INYHBIXBEILECTB. DKCTPArMpOBaHUE TBEPIBIX BEIIECTB U3
JKUJIKOCTEM. OKCTparupoBaHue JKUJIKOCTEH.
MHorocTtyneH4aroe pacnpenenenue.  KonndectBeHHbIE
XapaKTePUCTUKU  BKCTPAaKUMHU. 3aKOH  paclpeieieHust
Heprcra. CkopocTh 3KCTpakuuK U (akTOpHl, BIMSIOIIME Ha
Hee.

7. |dwnamu3 u anexrponuanu3 [3akoH aupdysun Duka. [Ipubopsr s ananusa. Y cTHBIH orpoc
Hcrounuku ombok npu uaiuse.

8. |KoHTposb uncToTs OmnpeneneHue  TemmepaTypbl — IUIaBIEHHA. Temmeparypa JIP
BEIIlECTBA U IUTaBICHUS CcMemaHHOW mpoOsl. [lonpaBka Ha mOKa3aHUA
KOJINYECTBEHHBIE Tepmomerpa. [Ipubopsl [ oOmpeneneHus TeMIepaTypbl
METO/Ibl aHANIN3a mwraBneHus. IloarotoBka  obpasma  uId  ONpeAeneHUs

TeMmrepaTypsl  maBieHus.  OmpenencHue TeMIepaTypbl
xunenus. Merox Cusono6oBa, OMuxa.

9. |KonTpomps uncTorsr Pedpakromerpus. 3akon Cremnyca. MonspHas pedpakiius. JIP
BEIIlECTBA U OmnpenencHue KOHIICHTPAIMK BELIECTB B pacTBope. [Ipnbopsl
KOJIMYECTBEHHBIE IUTsl pepaKTOMETPHH.

METO/IBl aHANIN3a
4  cemecTp
®opma
Ne Haumenosanue Coneprxanue pasena TeKVIIIEro
paszaena (Temb) Yy
(Tembl) KOHTPOJIA
10. |Copbumst OcobeHHOCTH CcOpPOIIMM KaK MeEToJa KOHIIGHTPHPOBAHMS.| Y CTHBIH Onpoc

Cop0OenTsl, 001IHIe TpeOOoBaHUS
Heoprannueckne copOEGHTBI Ha  OCHOBE  YIJICPOIHBIX

MaTCpraIOB. HeopraHquCKHe COp6CHTbI Ha OCHOBCOKCH/IOB U




THPOKCUIOB (CHJIMKAresb, OKCHJIBI
QNIOMUHUS, TUTAHA U IUPKOHUS, 1eonnThl). CHUHTETUYECKHE
HMOHUTBI

11. | XpomaTorpadus. Buner  xpomarorpadun.  OCOOEHHOCTH — TOHKOCIOHHOW| Y CTHBIH ompoc
Tonkociofinas xpomarorpapuu. Ilpumenennu TCX 1y  OpraHAYECKOro
xpomatorpagust
P rpac CHHTE3a.

12. | Xpomarorpadus. HNonHooOMeHHass xpomartorpadus Kak METOJ] OYHUCTKH H| Y CTHBIHA OIPOC
Honoobmennas paselneHds OpraHMYECKHX coeluHeHmil. Kmaccupukarms
xpomatorpadust

MaTpHIl HOHHOOOMEHHBIX CMOJ. THIBI HOHOOOMEHHHKOB.
Kononounas xpomarorpadusi.

13. [Meroag! Ddusnueckue OCHOBBEI MeETOoIa Y®-cnektpockonuu.| Perrenue 3amay,
HICHTHUKALH Ocobennoct Y ®-criekrpa. OCHOBHBIE THUIIBI XPOMOQOPOB. KP1
OpraHMHCCKHIX OmnpeesacHns] CIBUra MONOCHI TTOTJIOMIEHUS (TUIICOXPOMHBIH
coenuHeHuil. Y D- N

Wid OATOXPOMHBIA CIBHI), B 3aBUCUMOCTH OT CTPOEHHS]
CIIEKTPOCKOITHS
OpPraHUYECKOrO COCIMHCHUS.

14. |Meroap unentuduramnuu | UK cnektpsl n ux npoucxoxaeHue. Tumnbl konebanuii atomoB| Perrenue 3aaa4,
OPraHUYECKHX B Mojekymax. Ocobennoctu paborel HK-cnexTpomerpa., KP2
coenuneHuil. K- Crpykrypubiii  anamu3 1o HMK-cmektpy.  OcHOBHBIE
CIIEKTPOCKOITHS XapaKTEePUCTHICCKHUE KOJICOaHusI.

15. [Xumuueckne n pU3NKO- | OcHOBHBIE XapaKTepUCTHUECKUE KONEOaHNs ¥ yCTaHOBJIeHNE [PELICHNE 3a/1ad.
KUMUIECKIE METOIBL CTPYKTYPBI OPraHUYeCcKoro coenuuenus no MK-crexrpy. KP2
uaeHTH(GUKAIUH
OpPraHUYeCKHX
COETMHEHUI

2.3.2 3aHATHS CEMMHAPCKOT0 TUNA (MPAKTUYeCKUE / CEeMUHAPCKUE 3aHATHSI/

JabopaTopHblie padoThl)

Cemectp 3
Ne HaumenoBanue pazznena TemaTuxa 3anATHR/paboT dopMma TeKyLero
(Tembr) KOHTPOJIA
OuncTka u BolieneHne | TexHuka Oe3omacHOCTH TIpu  pabore B xummyeckoi |JIP1
TBEPABIX BEILIECTB. naboparopun. Kiaccudukanus m Ha3Ha4eHHE XUMHYECKOU
Iepexpucranauzanust 1 | HOCYABI.
BO3IOHKA [Nepexpucranin3anus 1 BO3roHKa OEH30MHOW KHCIIOTHI
Ounctka u Beiienenne  |I[Ipocras meperonka JIP2
KHUJKHX BEILIECTB.
IIeperonka
OumcTKa U BbIIETCHAE  |Pa3jieNieHne CMeCH ABYX XKHIKOCTeH (ppaKIMOHHOM JIP3
KHUJKUX BEILIECTB. TePEerOHKOi
IIeperonka
Ounctka u Boienenne  |[leperonka mpu MOHMKEHHOM JTaBIICHUN JIP4
KHUJKUX BEILIECTB.
IIeperonka
OuncTtka u BeimeneHue  |[IeperoHka ¢ BOASHBIM mapoM JIPS
KHUJKUX BEILIECTB.
Ileperonka
OKeTpakuus OKCTpaKIHUs B CHCTEME «TBEPIOE BEIIECTBO-KHUIKOCTEY JIP6
(HeTmpephIBHAS SKCTPAKIKs). DKCTPAKIH KOPEHHA U3
YEepHOTO Yasl.
OKCTpaKus OKCTpaKIHs B CUCTEME «KHIKOCTh-KUAKOCTE» (0qHOKpaTHas|JIP7
SKCTpaknus). Beimenenne kopernaa U3 CIUPTOBOrO IKCTPAKTA.
KonTpons unucToTs Omnpenenenre Temmepatypsl IwiaBieHus Kogemna. TCX|JIP8
BEIIlECTBA U KodenHa 7151 ero NASHTU(GUKAIMN U I0Ka3aTebCTBA YHUCTOTHI.
KOJIMYECTBEHHBIE
METOJIbl aHAJIN3a

Cemectp 4




Ne HaumenoBanue paznena TemaTwka sansTHit/pabor dopMma TeKyIlero
(Temer) KOHTPOJIS
1. |Copbuus. Cunre3 2,4-nuHUTpOQEHIITHAPA30HOB U X pasjeneHue u|JIP9
XpomaTtorpadus nAeHTH(HUKALMS C TOMOIIBIO TOHKOCIOHHOM XpoMaTtorpadguun
2. |CopOrusi. Omnpenenenre aMMHOKHUCIOT B UX cMecu MeTogoM TCX JIP10
Xpomarorpadus
3. |CopOrus. Onpeienenne NOMHOM JMHAMUAYECKOH 0OMEHHOI JIP11
Xpomarorpadust €MKOCTH KATHOHHTA
4. |CopOrus. Paznenenue cMecn aMHHOKUCIIOT HA MIOHOOOMEHBIX cMonax  |JIP12
Xpomarorpadust
5. |Meroast Y ®-cniekTpockonus Kak METoJ Ui ycTaHoBIeHUs cTpyKTypbl| KP1, pemenue
HUACHTU(DUKAIIAN OpPTaHUUYECKUX COEANHEHUN 3a1a4
OpPTaHUUYECKUX
coeauHeHNH. Y P-
CIEKTPOCKOMHUS
6. (Meronpl HWK-CreKTpOCKONUs KaK METOA, Ul ycTaHoBeHus cTpykTypsl [KP2, pemenne
MICHTH(HKALIH OPraHHYECKUX COETUHEHU N 3aja4
OpPTaHUUYECKUX
coeaunenuit. K-
CHEKTPOCKOMHS
7. |Meroast Xumudeckast WASHTU(PHUKALNSI OPraHMYECKUX COSNHEHUH JIP13
uaeHTH(GUKATUH
OpPTaHUYECKUX
coexunenuit. K-
CTIEKTPOCKOMHS

3armura taboparopHoii pabotsr (JIP), konTponsnas padora (KP).

2.3.3 IlpumepHasi TeMaTHKA KYPCOBBIX PadoT
KypcoBas paboTta He mpeaycMOTpeHa y4eOHBIM TIJIAHOM.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecneYeHHs JJIsl CAMOCTOATENbHON pPadoThI
o0yyaromuxcs 1o JMCUHIJINHE

Bux CPC

[Iepedyens yueOHO-METOAMYECKOTO 0OECTICUEeHUS] TUCITUILINHEI T10
BBINIOJIHEHHUIO CAMOCTOSITEIBHON padOoThI

pabot

OdopmiteHre 1ab0paTOPHBIX

CuHTe3 OpraHMYecKUX COeMHEHHH : yueOHO-MeToaudeckoe mocobue / B. B.
Horuenxo, A. B. becmanos, Jl. 1O. Jlyknna ; MUHHCTEpCTBO HAYKH U BBICIIETO
obpaszoBanmst Poccmiickoit ®emepammu, KybOaHckuii rocymapcTBeHHBIH
yauBepcuteT. - KpacHomap: KyOaHckuii ToCyZapCTBEHHBI YHUBEPCHUTET,
2020. - 171 c.: un. - bubnuorp.: c. 170. - ISBN 978-5-8209-1758-5: 80 p. -
TeKCeT: HenmoCPeNCTBEHHBIM.

CaMocTosATeIbHOE H3YdEHHE
TEOPETHYECKOro MaTepuaa

Opranuueckas xumusl : yueOHo-MeToaudeckoe mocooue / A. B. becnanos, B.
B. Honenko, . FO. Jlykuna, B. . CtpenkoB ; MUHHCTEpCTBO HAyKU H
BBICIIIETO 00pa3oBaHUA Poccuiickoii ®Denepanum, Kybanckmii
TOCYIapCTBEHHBIN YHUBEpcHTeT. - KpacHonap: KybaHckwuii rocymapcTBeHHBIN
yauBepcurer, 2019. - 156 c.: mn. - ABT. yka3aHel Ha 00OpOTE€ THT. J. -
Bbubnworp.: c¢. 155. - ISBN 978-5-8209-1709-7: 80 p. - Tekcr:
HEINOCPEACTBEHHBIH.

3a1a4

CaMocTosATeNbHOE pPEelIeHre

Oprannyeckas xumust: cOopauk 3amad / A. B. becmanos, B. 1. Ctpenkos; M-
Bo oOpa3oBanmss u Hayku Poc. ®eneparmu, Kybanckumii roc. yH-T. -
Kpacnonap: [Kybanckwuii rocyaapcTBenHbii yauBepcurer], 2017. - 69 c.: . -
Bubmmorp.: c. 68.

KOHTPOJIIO

IToaroroBka K TeKyiemy

Meronuueckue peKOMEHIalluK K OpraHu3alii ayIUTOPHON U BHEAYIUTOPHOI
(caMocTosITeNbHOI) paboTHl CTYICHTOB: MeToandeckne yka3auus / coct. T.I1.
Cropoxenko, T.b. Iloumnok, A.B. becmanos, H.B. Jloza. — KpacHomap:
Ky0anckwnii roc. yu-1, 2018. - 89 c.




Y4eOHO-MeTOIMYEeCKHe MaTepualibl JIsl CAMOCTOSITENBHOM PabOThl OOy4aromuxcs H3
YHUCJIa UHBAJIUAOB M JIUI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbs (OB3) mpenocrasistoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAHMUYCHHUSM UX 37I0POBbS U BOCHPUATHS HH(OPMAIIHH:

JUig i1 ¢ HapyIIEHUSIMU 3pEHHUS:

— B I1e4aTHOM (hopMe yBeTU4YEeHHBIM HIPUPTOM,

— B OpMe AIIEKTPOHHOTO JTOKYMEHTA,

— B ¢popme ayauodaiina,

— B meyatHo# (popme Ha si3bike Bpaiins.

JInst AL ¢ HapyleHUs MM ClIyXa:

— B miedaTHou (opme,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JUjig 11 ¢ HapyIIEHUSMU OTIOPHO-JBUTaTENIbHOTO anmnapara:

— B Ile4aTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopMe ayauodaiina.

JlaHHBIN TepedYeHb MOKET OBITh KOHKPETHU3HpPOBAaH B 3aBUCUMOCTH OT KOHTHUHIE€HTa
00yJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTMH, NMPHUMeEHsieMble NMPH OCBOECHUM IMCUUIJIMHBI
(MoayJis)

B xonme wu3ydeHWsT OUCHUIUIMHBI TPETYCMOTPEHO HCTOJB30BAaHUE  CIEAYIOITUX
00pa3oBaTeNIbHBIX TEXHOJIOTWH: JIEKIIUU, JaOOpaTOpPHBIE 3aHATHS, CaMOCTOSATENbHAs paboTa
CTYIECHTOB.

KoMreTreHTHOCTHBI MOAXOJA B paMKax MpenojaBaHusl IUCHUILIMHBI pealn3yeTrcs B
UCIIOJIb30BAHUH HHTEPAKTHBHBIX TEXHOJIOTHI M aKTHBHBIX METOI0B (MpoOaeMHast Jiekiusi, paboTta
B MaJIbIX TPYIIIax) B COYETAHUH C BHEAYTUTOPHOU pabOTO.

NudopmanioHHble  TEXHOJIOTUH, TMpPUMEHSEMble TpPU  H3YYEHUU JAUCLUUILIINHBIL:
UCIOJIb30BaHME  HMH(OPMALIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH MHTepHeT.

AnantuBHble 00pa30BaTENbHbIC TEXHOJIOTUH, IPUMEHSIEMbIE MTPU U3YYCHUH JUCIUTITHHBI
— JUIsl JMIl C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/J0POBbS TMPEIyCMOTpEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHIL.

4. OueHoYHble CcpeACTBA UIA TeKYyIIero KOHTPOJS  yCIeBAeMOCTH W
NMPOMEKYTOYHOM aTTeCTALMHU

OneHouHble CpeACTBa IMpEeAHA3HAYEHBl S KOHTPOJS U OLEHKH 00pa3oBaTelbHBIX
JOCTHKEHHUI 00yJaromuxcsi, OCBOUBIIUX MPOTpaMMy Y4eOHOW TUCIUIUIMHBI «Memoosl ananusa
U pazoenenus OpeaHuU4ecKux cOeOUHEeHUL.

OrneHouHbIe CpeACTBA BKIIOYAET KOHTPOJbHBIE MaTepUasbl ISl IPOBEACHUS TeKYyIIero
KOHTPOJIs B hopMe 3aJaHUi ISl CAMOCTOATEIBHOTO PEIeHHUs], 3a1a4 JUIsl PeIIeHUs B ay TUTOPUH,
KOHTPOJIBHBIX PabOT, KOHTPOJIBHBIX BOMPOCOB K TAOOPATOPHBIM paboTaM, U MPOMEKYTOYHOM
aTTecTaluu B (JopMe BOIIPOCOB U 337134 K 3a4eTy.

CTpyKTypa OlEeHOYHBIX CPEACTB JIsl TeKylleil i MPOMEKYTOYHOM aTTeCTAIMU

Kona u HaumeHoBaHue HanMeHoBaHME OLIEHOYHOT'O CPEICTBA
Ne PesynbraTel 00y4eHus
HWHIUKATOpa N [Ipomexyrounas
wn (8B cootBeTcTBHH C 1. 1.4) Texymuii KOHTPOITb
(B cootBeTcTBHH C 1. 1.4) aTTeCTaINs
UIIK-1.1. OcymectBuser | 3HaeT crannapraeie | KonTponpHas pabora; Bonpoc Ha 3auere
CTaH/IApTHHIE  OMEpALMH | ONEepaIrn Uit | 3amadd ais perieHus B
1 | T MIPEATaraéMbIM | OCYIECTBICHHS ayAUTOPUHN
METOIMKaM, OpTraHWYeCcKOro CHHTE3a I10
HaIpaBJICHHbIE Ha | mpeayaracMbIM
TIOTyYeHHE 1 | METOAMKAM ¥ METOJpI




HCCIICA0OBAHUC

BBIACJICHUS, pasACICHUA U

XUMHYCCKUX COCIUHCHUU | OYUCTKH  OPTaHWICCKHUX
Pa3TUYHON TIPUPONBI W | COCIOMHEHUI
MAaTepuasoB Ha X OCHOBE | yMeeT ocymecTBIATh | JlabopaTopHas pabora -
CTaHJApPTHEIC OTIePaIiU IO
METOANKAM JUTS
TIOTYYCHUS u
UCCIICIOBAHHUS
OpPTaHUYCCKUX
COEJTMHEHUI
BJIaJICCT HaBBIKaMu paboThl | JlabopaTopHas pabora -
B nmabopaTtopuu u
TIpaBHJIAMH TEXHUKH
0e30macHOCTH
3HaeT OCHOBHbIC MeTonbl | KoHTposbHas pabora Bomnpoc Ha
UCCIICIOBAHHUS 9K3aMEHE
OpPTaHUYECKUX
COCTMHCHU, JINIE:
YCTaHOBJICHHUS uX
HIIK-1.2. BriOupaer | CTpYKTYpbI
ONTUMaJbHbIE yMeeT NMpoBoauTh aHanu3 u | KontponbHas pabora, Bormpoc Ha 3auere
nabopaTopHbIE  METO[bl | YCTaHABIMBATh CTPYKTYPY | 3ajadu AJsl perieHus B
l'[OJ'Iy'-IeHI/ISI u OpPraHn4CCKuX ay}II/ITOpI/II/I;
HCCIIEIOBaHUS COCTMHEHUM 3amaHus g
XUMHYECKUX COCIUHCHUN CaMOCTOSITEJILHOTO PEIICHHSI
pa3nu4YHONM TPUPOABI U | BIIAJEET HaBbikamu | KoHTponbHas pabora; Bormpoc na 3auere
MaTepHajioB HA MX OCHOBE | OCHOBHBIX METOJIOB | 3ajauu sl pelieHus B
aHaJM3a Ui | ayAUTOPHH,
YCTQHOBJICHHA  HaNW4uA | 3aJaHUS Ui
(yHKIIMOHAJIBHBIX TPYII B | CAMOCTOSITEIBHOTO PEIlICHUS
OpTaHHUYECKUX
COCIMHEHUSIX
UIIK-2.1. Ocymecrisier | 3HaeT ocHOBbI  (u3uko- | JlabopaTopHas pabora Bomnpoc Ha 3auere
UCCIIeI0BaHNE XUMHYECKOT O aHayu3a,
XAMHYECKUX COCIUHEHUN | TMPUHITUIIBI paboTel
u MaTepHaioB C | COBpeMeHHOH ammapaTypsl
HCTIONB30BaHUEM JUIA TIPOBEEHHUA HayIHBIX
COBPEMEHHOI' 0 HCCIIEOBAHUM.
XUMHYECKOT O Ymeer ncnoinb3oBaTh | JlabopaTopHas pabot -
000pyIOBaHUS COBPEMEHHYIO almapaTypy

H XUMHYECKYIO TIOCyOy

npu MPOBEAECHUH
HUCCIIEIOBAHUI.
Brnageer HaBbIkamu | JlabopatopHas pabora -
paboTBEl C COBpEMEHHBIM
nmabopaTOpPHBIM
000pyIOBaHUEM,
TIPUMEHSAEMbIM ULt
OYMCTKM U  pa3feieHHA
OpraHNYeCcKUX
COCIUHCHUH,
HUIIK-2.2. ObpadaTeBaer | 3HaeT coBpemenHble | JlabopaTopHas pabora Bomnpoc Ha 3auere
n aHATM3UPYET | KOMIBIOTEPHBIC
9KCTIEpUMEHTAIBHbIC TEXHOJIOTHUH ULt
JaHHBIC, TIONyYeHHBIE C | 00paboTKH u
HCTIONIb30BAaHUEM HHTEPIPETALNH "
COBPEMEHHOH pe3yNIbTaTOB XUMHIECKOTO
XMMHUYECKOH anmaparypsl | SKCHeprMeHTa
YmMmeer obpabateiBats | JlabopaTopHast pabora Bonpoc Ha 3auere
pe3ynbTaThl MPOBEICHHON
9KCIIEPUMEHTAILHOM
paboTel  TIpH  TIOMOIIHU




COBPEMEHHBIX
TIPOTPaMMHBIX
KOMILJIEKCOB

Brnaneer HaBbIKamu | JlaboparopHas paborta -
paboTel C TpOrpaMMHBIM
obecreueHueM,
MpenHa3HAYCHHBIM TSI
00paboTKM  pe3ynabTaToB
SKCIEPUMEHTAIbHOMN
paboTHI

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIKM UHBIC MaTEepUaJibl, H006X0)II/IMI>IC AJIsi OHCHKH
3HaHl/II7[, yMe}mﬁ, HAaBbIKOB U (l/l.]'ll/l) onbITa 1€ATCJILHOCTH, XaPAKTCPU3YIOIIHUX 3TAIIbI
(l)OpMHPOBaHHﬂ KOMIIeTEHII Ml B nmpouecce OCBOCHUA oﬁpasoBaTe.m,Hoii NnporpaMmmabIl

3aoanus ona camocmosamensbHozo 6bINONHEHUA
1. Comocrasbre nanusie UK-criekrpa co cTpykTypoit 2-¢heHnnoyrun-3-oma-2.
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2. TlpowusBenure cooTHEeceHue mojoc nornomieHus B UK-cnekrpe neaTeH-3-oHa-2.
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3. OObsgcHure pasiimuua MCExKAy IMOoJIOCaMH, OTMCUCHHBIMH CTPCIKAMU Ha I/IK'CHCKTan
(I)eHI/IJ'IaI_[eTI/IJ'IeHa n I[I/I(I)CHI/IJ'IaI_IeTI/IJ'ICHa.
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3aoauu ona pewienusn 6 ayoumopuu

1. Cootnecure nanusie MK-cieKTpoB cO CTPYKTypaMHU BEILECTB.
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2. CootHecute nanHbie UK-CciekTpoB co CTpyKTypamMu BEIIECTB
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3. Wnrepnperupyiite UK-cnextper  N-pramunrmummnaa  (A), 2-aurtpo-l-amwmpo-1,2-
mudpenmnTera (b) u 1,1-muxmop-5-(2°,5’-aumerokcudennn)nenraauen-1,3-ona-5 (B).
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4. Hlupoko HMCHOJB3yeMbIl B J1aOOpaTOPUM PacTBOPUTENb — METPOJEHHBIA 3pup —
MpeACTaBIsieT co00M cMech opraHM4eckux BemiecTB. Ha ocHoBanum maHHbix UK-
CIIEKTpa OMpEIENNTEe, K KAKOMY KJIacCy OTHOCSITCSI 3TH BEIIECTBA.

5. C moMompl0 MPOCTBHIX XUMHUYECKHX TECTOB — HOJ0(GOPMHOM MpPOOBI M peakiuu
«cepeOpsTHOTO 3epKayiay - OTIIMYUTE JPYT OT JIpyra COEAUHEHHMs B CeIyIoIuX napax: 1)
TEHTAHAJIb U TIEHTAHOH-2; 2) MEHTAHOH-2 W NIEHTAHOH-3; 3) MEeHTaHOH-3U MEeHTaHOI-2.
Hanumure cxeMbl COOTBETCTBYIOIIUX PEAKIIUH.

6. Kaxkue ocHoBHbIe 3MeHeHUs Tpon3oiiayT B MK-criekTpe HuKiIoneHTaHoHa OCTe ero
00pabOTKH ATUIICHTIIMKOJIEM B KHCIIOH cpene?

7. Ha pucynke npuBeaen UK-cmektp 5,5-mumerninnukiorekcananoia-1,3 B TOHKOM
cnoe. Ilpu 3ammcu cnekrpa B pasdaBiaeHHoMm (0,005 M) pactBope B xsopodopme
IMpoKas moJjoca mnorjomenust B obiaactu 3600-3100 cm! mcyesaeT U BMECTO Hee
nossisercs y3kuit muk mpu 3600 cmt. Onpeennte KOHOHUIYpaIHIO THIPOKCHIBLHBIX

I'pylIl JaHHOT'O AHOJIa.
1% s s
700 :

75

S0

25

-

0 L AP L ) L . L 1
3600 3400 3200 3000 2800 1800 .1600 1400 1200 1000 ot

8. Ompenenure  crpoenne  coeauHeHuss C3HeO mo  manneim  UK-cmektpa.
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Konumponsuwtit mecm 1

1. TIleperonka — 310
A) iporiecc pa3eneHus U OYMCTKH BEIIECTB, IIPH KOTOPOM YKHJIKOE WIIH PacilIaBIeHHOE BEIIECTBO
HUCNApACTCA IMPU HOPMAJIbHOM JAaBJICHUU U BHOBb KOHJACHCUPYETCA B IPUEMHUKE.
B) mpomecc obpa3oBaHusi KPUCTAIUIMYECKON YIOPSAOUYEHHOH a3kl U3 pacTBOpa, paciiiaBa WIiH
ra3oBoi (a3zbl.
B) mporiecc ouMCTKY U pasJieNieHus] BEeCTB, IPYU KOTOPOM BEIECTBO BHAYAIE PACTBOPSIOT MPU
HAarpeBaHWM B TIOAXOMSAIIEM pAcTBOpUTENE, 3aTeM PpAaCTBOP OXJIXKJIAIOT M  BeIecTBa
BBIKPpUCTAJIJIIM30BBIBAIOTCA B YMCTOM BHUJE.
I') paznenenme HEOMHOPOTHBIX CHCTEM SKHIKOCTE — TBEP/IBIE YACTHITHI FIIA Ta3 — TBEP/IBIC TACTHITHI
MIPH TIOMOIIY TTOPUCTHIX (PHUIIBTPYIOIINX MaTEPUATIOB.

2. Kaknm YpaBHEHHUEM ONUCBIBACTCA 3aBUCUMOCTD TEMIICPATYPBI KUIICHUSA OT HaBHeHI/ISI?
A) Hrrotona
b) Kiay3uca-Knamnetipona
B) [Tnanka
I') Botina-Mapwuorra
3. IIpu KaKOM JaBIIEHUH B CIIPABOYHBIX MOCOOMSAX YKA3BIBAIOT TEMIIEPATYPY KUIICHUS?
A) 101,3 kIla
b) 700 MM pT. cT.
B) 760 MM pT. cT.
I') mpu HOpMaTEHOM aTMOC(h €PHOM JaBJICHHH.
4. Yrto TaKoe a3e0TPOIHAs CMECh FIIH a3€0TPOI?
A) 5T0 CMeCh TBEPIOTO M JKUKOTO BEIIeCTBa (CYCIEeH3Ms ), KOTOPYIO Pa3/ACNIIIOT IIeperOHKOM.
b) aTto cmech BemiecTB KOTOpas NpH TEpPEroHKE Bemer ceds KaK TOMOTEHHOE BEMIECTBO H
TIEPETOHSIETCS MPU TIOCTOSTHHOW TeMITepaType.
B) cmech uaKux BemecTB, KOTOPYIO HE YAAETCs Pa3IeNuTh IPOCTON MEPEroHKOM, TaK Kak map u
JKUJKOCTh TAKOW CMECU UMEIOT OAMHAKOBBIN COCTAaB.
I') 96 % stanom.
5. Uro u3 cebs mpencTaBiseT XonoaniIbHIK JInonxa?
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6. Kpyrimononuyro K00y JIs IEpEerOHKH 3aIIOTHSIIOT
A)Ha Ys
b) na 1/3
B) 2/3
I') ve Gonee 2/3

7. J1nst gero qo0aBISIOT KUIIEIKH HIIH KMIISTHILHUKH?

A) st HarpeBaHuUs

b) mst kpacoTsr

B) n1st paBHOMEpHOr0 KUIIEHUS

I') me 3nar0.

8. Ilpu nmeperoHKy Kakux BEIIECTB BHEIIHIOK «PyOallKy» XOIOAWIbHIKA 3al0THSAIOT BOAOH?

A) JUTS IeperoHKH BemecTB KoTopsie kumaT 1o 100 °C.

b) XonoamibHUK BOIOI HE 3aIIOTHSIOT.

B) XonmoamibHUK Beeria 3amoHs 0T BOITOH.

I') [u1s1 TIeperoHKH BelecTB KoTopble kurst 10 130 °C.

9. Korna 3akaH4YMBAarOT MEPETOHKY?

A) Ilportecc ocTaHaBIMBAIOT, KOTAa B KOJIOE 0CTAETCS HEMHOT'O YKUIAKOCTH.

b) Ilporecc ocTaHaBIMBAaOT, KOTIa B KOJIOE OCTAETCs! MTOJIOBUHA JKUAKOCTH.

B) IIporecc octanaBIuBarOT, TOJIBKO TOTA, KOrJa B KOJIOE HUYEro HE OCTAI0Ch.

I') TIpouecc OCTaHABIMBAIOT, KOTJa TeMIlepaTypa KWIeHHs octaTka Ha 2-3 °C Haummaer
MIPEBBILIATH TEMIIEPATYPy KUIIEHHUS TUCTUIIISTA.

10. Kak ohopMIIstoT B 1aGOpaToOpHOM KypHAIIE pe3yIbTAThI TEPErOHKH?

A) OTMeYaroT CKONBKO MONYy4YeHO (pakiuii, Gppakiuu oObETUHSIOT M 3aMUCHIBAIOT WHTEPBAI
KHIIEHUS BCeX (hpaKIuil.

b) Hudero B mabopaTopHBIi )KypHAII 3alMCHIBATH HE HAJIO.

B) OtMmeuaroT ckobKo OMy4eHO Ppakiuii 1 OTMEYAOT MPEETbl TEMITEPATYPhl KUTICHHS KaXK IO
(hpaxium.

I') B naGopaTopHBIii *KypHaJl HIYEro He 3alMCBIBAIOT, IOTOMY YTO MOANHKCHIBAI0 EMKOCTH Kyza
CIIMBAIO MOJIyYeHHBIE (PPAKLIUH.

11. 151 yero UConb3yrOT HOMOTPaMMbl?

A) 15 onpezeneHus TeMIepaTyphl KUIIEHUS BEIIECTBA B 3aBUCUMOCTH OT JaBJICHUSI.

b) nns ompeneneHus naBJIEHUS B CUCTEME B 3aBUCHMMOCTH OT TEMIIEPATyphl NMPH KOTOPOH
MIEPEroHseTCs BEIIECTRO.

B) nns onpenenenns nokasatens MpeOMIIEHHUS BELIECTBA

I') ans onpenenenne MaccoBOi 1OJIM KOMIIOHEHTa B CMECH 10 €€ TIOKa3aTeNI0 MPEIOMIICHHSL.

12. JIns uero Hy>KeH Kaluuisap pH BAKYyMHOU NEPETOHKH?

A) Ut coeMHEHMS CHCTEMBI C aTMOC]epoit

B) nnst copoca Bakyyma

B) nnst paBHOMEPHOTO KUITEHUS KHUJIKOCTH B BaKyyMe.



I') ucione3yercs BMecTo MpOOKH.

13. [yt 4ero UCoiab3yercss MaHOMETp?

A) Ins peructpanuy TeMnepaTypsl

B) JIna perucrpanuu BIaKHOCTH

B) [lns peructpanuu qaBneHus

I') Ansg nu3amepenus nokasaTess MpeoMIIeHHs.

14. JIns otOopa (hpakiiuii mpu BaKyyMHOU MEPErOHKH UCIIOIb3YIOTCS CISAYIOIINE HACa KK
A) nHacaaka Aunmrona-Tue

b) amnomx

B) dopmroc

I') nacagka «Ilayk».

15. B xakux ciiydasix BEIIECTBA OYHINAIOT MEPErOHKOMN MOl BAKYyMOM?

A) BelecTBo KMIIUT IPH BEICOKO# TemmepaType (Gomee 150 °C).

b) BemectBo TBepoE.

B) BemectBo pasnaraercs npu cBoeil TeMnepatype KUMeHHs..

I') BemmectBo He ycTOIUMBO Ha BO3IyXe.

16. Uro Takoe pexTHuKanmoHHast KOJIOHKa?

A) B 1a00paTOPHBIX YCIOBHSIX - 3TO MAPUKOBBII XOJIOJNIBHUK.

B) aTo Hacaaka, KOTOPYIO MOMEMIAIOT MEXKIY KPYIJIOJMOHHON KOJIOOH 1 Hacaakol Bropiia.
B) B mabopaTopHBIX YCIOBHUSX - 3TO JedierMarop.

I') aTo Hacanka, KOTOpas yBeTMYMBAET TOBEPXHOCTh KOHTAKTA ITAPOB C )KHUIKOCTHIO.
17. Ot uero 3aBUCHT d3PPEKTUBHOCTH PEKTU(DUKAITMOHHON KOJIOHKH?

A) OT BU1a MaTepHuaa, 3 KOTOPOro cefaHa KOJIOHKa

B) ot TemmepaTypbl OKpyKaromen cpeibl

B) o pexTHBHOCTD 3aBUCHUT OT TIONIAJI KOHTAKTa MKy TBYMS (pazamu

I') or uucna TeopeTUUECKUX TapeIoK

Konmponwsnwtit mecm 2
1. DKCTpaKITU — 3TO
A) portecc OTAeNeHHS TBEPOTO BEIIECTBA OT KHIKOTO
B) mpormecc ounCTKY JKUIKUX BEIIECTB, OCHOBAHHBIN Ha Pa3HUIIE B TEMIIEPATYpax KUTICHUS
B) nporiecc n3BnedeHus mpy IOMOIIM PaCTBOPUTENS OTACTHHBIX KOMIIOHEHTOB CJIOXKHOM CMECH.
I') mpomecc MacmooOpa3oBaHuUs
2. Pacmipenenenme BemecTB B IBYX HECMEITHBAIOIIIXCS )KUIKOCTAX OMUCHIBAETCS 3aKOHOM
A) HepHcra
b) ABoraapo
B) I'eii-Jlroccaka
3. Ecmu Koaddurment pacnpenenenus 6ombine 100
A) HCTIONB3YIOT OOBIYHYIO IKCTPAKIIHIO U3 )KUIAKOU (pa3pl. B 3TOM ciydae BemecTBoO IENMKOM TepeXOauT
B DKCTPAreHT B Pe3yNIbTaTe OJHOKPATHON IKCTPAKIIUU ITyTEM BCTPSIXUBAHUS B JACTUTEIHHON BOPOHKE.
B) mpocras akctpakius HemoctaTodyHO 3((EeKTHBHA W MPOBOMAT MHOTOKPATHYIO OJKCTPAKIHIO C
WCIIONB30BaHNEM KaXKIBIN pa3 YMUCTOH MOPITUU IKCTpareHTa.
4. @akTop pa3aeiaeHus — 3To...
Hamummre onpenenenne u Kak OH HCIIONb3yeTcs MpH 3 (HEKTHBHOCTH OLIEHKH SKTPAKIIHH.
5. B annapate Cokciera npoBOIAT S3KCTparupoBaHue
A) U3 KuIKOCTEH
B) TBepapIx 0OpasmoB
I') u3 razos
6. IllapukoBbIN XONOAMIBHUK, XONOAUIBHUK JIUMpPOTa UCHIONB3YIOT
A) Ut KOHJISHCAIIUY TIAPOB PAaCTBOPHUTEIIS
B) nans meperoHky Kak HUCXOJAIIE XOJIOMIIBHUK
B) xak oOpatHbIe XOIOAUIBHUKH
I') xak anmapaTsl Aj1s1 SKCTPaKIUK
7. B nenuTtenbHON BOPOHKE MPOBOJAT IKCTPAKIUIO
A) TBepabIX 00pa3LoB
B) *xunkocreit
I') razos



8. Ilepedncnure pacTBOPUTENU, KOTOPBIE Yallle BCETO MCHOIB3YIOTCA Ul AKCTPAKIMHM OPTaHUYECKOIO
BEIIIECTBA U3 BOAHOM (a3ni?
9. Uto u3 cebs mpeacTaBisier AeIUTeNbHAs BOpoHKa? BeiOepuTe mpaBUiIbHBINA BapHaHT

A) b)

-

4 i i

B) )
10. Yro Takoe ammapat Cokciera?

A)

b)

L

B) )
11. C MOMOIIbIO KaKUX HCOPIraHUYCCKUX PCArCHTOB BBICYIIMBAIOT OPraHUYCCKYIO (1)3.3}/ mocJIe mpouecca
OKCTpPAKIU BCHICCTBA U3 BOL[LI?



A) cynbdat HaTpus

b) xnmopua kanbiys

I') cepnas kucnora

) oxcun dochopa (V)

12. YUto Takoe poTOpHBIN UciapuTenb? (BHIOCPUTE BEPHBIN BAPUAHT M VIS YETO ATOT MPHOOP HCIONB3YIOT)

i,

L,

,
I
PN

A)

B)
JI71st 9ero MCHoNb3yIOTCsS TPUOOPHI B HE BEIOPAHHBIX BapUaHTax?

13. Uro nanbomee 3¢hpekTuBHO

A) MHOTOKPaTHOE BCTPSXHUBAaHUE C HEOOIBIIUMU HOPLUSIMU PACTBOPUTENA?

b) omHOKpaTHas SKCTpaKIKs OOIBITUM 00HEMOM PACTBOPUTENSA?

14. Yto aenaTh ecnu KUAKHE Pa3bl TOITO HE PACCIIaMBAIOTCS (HE pa3AeisItoTCs) N3-3a OJU3KOH TUIOTHOCTH
haz?

A) ecii opranmdeckas ¢asa TspKeJee BOJbI, €€ CleAyeT pa30aBUTh YHCTHIM PACTBOPUTENIEM

b) mo6aBUTh HETTONSHBIA OpraHUIECKU pacTBOPUTEND (TeKcaH, OSH30M U T.1I.)

B) 100aBuUTH MONSIPHBIN OPTaHUYECCKUN PACTBOPUTENH (CITUPT, allCTOH | T.1I.)

I') Eciin opranndeckas hasza nerde Boabl, B BOAHYIO a3y 100aBUTh XIJIOPHUI HATPHUS

15. Yto nenath eciiv pH SKCTPAKIINU B ACTHTEIBHON BOPOHKE 00pa30Baiach IMYIbCHUs?

A) nenuTenbHYI0 BOPOHKY OCTOPOXKHO MOKaYMBAIOT, @ 3aTEM BBIICP)KUBAIOT AJIUTEIBEHOE BpeMs

B) no6aBuTh qpyroii pacTBOPUTEND IS JaIbHEHIIIEH IKCTPaKIIUN

B) unorna ¢unpTpanmsi cMecu momMoraer paccioeHuto ¢as

I') ocymiecTBUTH IeperOHKY

16. KakoBa 06macTh MpruMeHEHUs IpoIiecca SKCTPAKIIIU?

A) BbIIEIEHHE BEIIECTB U3 TBEPABIX OPraHMUECKUX U HEOPIraHUYECKUX CMeceH

b) BIEnEeHUE BEIIECTB U1 KOJTMYECTBEHHOIO aHAJIN3a

B) BrlzienieHHEe BEIEeCTB U3 OPraHWMYECKUX JKUAKOCTEH BOMOW (MM HA00OPOT) IIpH 00pabOTKE MTPOTYKTOB
CHHTE3a

17. MO>XHO 11 KCTIONIB30BATh IIAPUKOBBIN XOMOJWIBHUK JUI ITEPErOHKN ?

18. MOKHO ITH HCTIONIB30BaTh XOJIOMMIBHHK JInOmxa (MpsiMoii) Kak 0OpaTHBINA XOJIOIUITHHHK?

19. Ha pucyHkax mpeacTaBlieHbl Pa3IMYHbIE TUITBI XUMUUECKUX XOJIOAUIBHUKOB. Kak OHM Ha3bIBatOTCs?



A)

B) I

20. JlenmuTenpHasi BOpOHKA mMeeT KpaH. UTo OBl OH HE MPOTEKaJI, €ro CMa3bIBaroT. Kakyro cMa3Ky Jrydrie
WCIIONB30BATh IS 3TOr0?

A) BazenuH

b) rmumepuH

B) BakyymHyIO cCMa3Ky

I') nyurre He UCTIONB30BATH CMA3KY

Konumponwvuwtit mecm 3
TecToBas yacTh

1. DHeprus, HeoOXoauMas 11 BO3OYXKAEHUST KoineOaHWH aTOMOB B MOJIEKYIIE, COOTBETCTBYET SHEPTHH
KBAaHTOB CBETa C JUIMHOMN BOJIHBI

A)1-15mm

b) 1 — 15 Mxm

B) 1- 15 am

D1-15A

2. Yrto TaKoe BOIHOBOE YHCIIO?

A) 3TO 4HUCII0, KOTOPOE MOKA3bIBAET CKOIBKO BOJIH YMELIAETCA B €IMHUIIE AJIMHBL, Yalie Bcero B 1 cM.
B) 310 oTHOLIEHNE CKOPOCTH pacpOCTpaHEHUs U3TyUCHHUS B ONPEeNeNEHHON cpefie K AJIMHE BOTHbI

B) sT0 BenuurHa nponopuroHaIbHas 4aCTOTE U 00paTHO MPONOPLMOHATIBHOE JJTMHE BOJTHBI

3. Kak 3aBucHT yacTora KojeOaHHUH ¢ yBeTMUEHHEM NPOYHOCTH cBsi3u? Hanummre popmyny u3
KJIACCUYECKOW MEXaHHMKH, ITOKa3bIBAIOLIYIO 3aBUCHMOCTh YACTOTHI KOJIEOAHWH U CHIIOBOW MOCTOSTHHOM
A) Bo3pactaer

b) ymenbiraercs

4. Yro Takoe 006epTOHBI?

A) 310 Hanbonee BepOATHBIN Mepexo Ha Onmxaimii KonebaTeabHbIN ypoBeHb. EMy cooTBeTcTBYET
OCHOBHA$l CIIEKTpaJIbHAS JINHHUS.



B) Menee BeposiTHBIN niepexof Ha OoJiee BBICOKHE KoNleOaTebHbIE YPOBHH.

B) D10 KONEOaHNU KOTOPHIM COOTBETCTBYIOT YAaCTOTa B 2,3 U T.1. pa3 OoJiblile, YeM 4acToTa OCHOBHOM
JIMHUH, & THTEHCUBHOCTh TOPAa3/10 MEHBIIIE.

5. Yro takoe nedopmaliioHHbIe KoebaHus?

A) KonebaHus, CBA3aHHBIE C N3MEHEHHEM BaJICHTHOTO YIiia

B) xonebanwus sinep aTOMOB BJOJb JIMHUH CBS3U

B) aTu xonebanus o603HaUalOTCs OYKBOM U

I') atn xonebanus o603HaUAIOTCS OYKBOM §.

6. BemectBo cnnoco6Ho nornomats MK-u3nydenue, ecim

A) IHMIIONBHBI MOMEHT MOJIEKYJIBI PABHSIETCS HOJIO M MPH KoJIeOaHMH ATOMOB HE U3MEHSATHCS

B) nunonbHbI MOMEHT MOJEKYIBI U3MEHSETCS ITPH KOoJIeOaHUSIX aTOMOB

B) monekyna cummerpuyHas

I') cymmapHbIii TUMONBHBI MOMEHT B MTPOIIECCE BPAILICHHS M KOJIeOaHUS B MOJIEK yJIe U3MEHSIETCs
7. Kakoro THma BaJleHTHBIC KOJIEOaHHUsI MOTYT OBITH B CHCTEME M3 TPEX MJIM YETBIPEX aTOMOB?

8. Kak Ha3pIBaeTcs mosoca BaJeHTHBIX Kojebanuit B IK-criekTpe, KoTopas 10Ka3bIBaeT HaJIUYHUE B
BEIIIECTBE ONPENETIEHHBIX CTPYKTYPHBIX 3JIEMEHTOB?

A) nedhopmarrioHHas

b) xapakreprctudeckas

B) nexapaxrepucruueckas

I') oGepron

9. Jlns momyuennst UK-crekTpa UCIoNb3yI0T KIOBETHI M3TOTOBJICHHBIN U3

A) crekia

b) xBapma

B) xnmopuma Hatpus

I') kroBeThI HE UcONB3yIOT MpH 3anucu MK-cnekrpa

J1) OpoMua Kamus

10. IIpoGonoAroToBKa XKUIKUX BELIECTBA AJIS ITOJyYEHUs UK-CIIEKTPa 3aKIF0UaeTCs B IPUTOTOBICHUH
A) mact

b) Tabnerok ¢ KBr

B) cycnien3uu B Ba3ennHOBOM Maciie

I') pacrutaBoB

J1) B ruTeHKe

E) pactBopoB B BOIIE

) pacTBOpBI B OpraHNYECKOM PacTBOPUTEINE

11. B xakoif vactr UK-criekTpa HaxomuTcsi 006J1aCTh «OTIIEYaTKOB MAIBIIEB), KOHTYP KOTOPOH TaK ke
WHAWBUAYAJCH IJIs1 KaKJ0T0 BEIIECTBA, KAK HHANBUAYaJICH KOXKHBIN y30p Ha KOHYHMKAX MajbleB
Ka)K10TO 4EIOBEKa.

A) TTUHHOBOJTHOBAS 007aCTh A > 7 MKM

B) o6macts v < 1500 cm™

B) xopotkoBomHOBas 005aCTh OT 2,5 10 7 MKM

I') o6macts v o 4000 10 1500 cm™

TeopeTnueckasi 4acThb

Banentarie xonebanust C-H mpu HacHIIIEHHOM aToOMe yriiepoaa MposBisioTes B obmactu 2800 —
3000 cm .

J1st aupKIMYecKUX U HeHANPSKEHHBIX IUKIMYECKUX CTPYKTYP Ve UMEIOT CIEeAYIoIIee 3HaueHHe
(B cm™)

CHz  Vvci2962 v¥ch 2972

CH,  v°cn 2853 v¥ch 2926

CH  vcn 2890

[Tonocel xapakTeprCTHUHBL, HO MAJIOMH(OpPMATHBHBIE, TaK KaK B BEIIECTBE OCYIIECTBIISIOTCS
pasuble konebanus C-H, koropeie, Kpome TOro, MOryT B3aMMOJEHCTBOBATh MEXAy co00il. OTaenbHbIE
KoyeOaHus HAKIaIbIBAIOTCA APYT Ha jpyra, obpasys B obnactu 2800 — 3000 cM™ mosocy, MMErONIyIo
OTZAENbHBIE CJIa00 BHIPaKEHHBIE MAKCUMYMBI. J{J1s1 onpeiesieHnst CTPYKTYpPBI BEIECTBA 3TU MOJIOCHl MOT'YT
OKa3aThCsl TIONIE3HBIMH TOJIBKO B TOM CIIy4ae, €CIM B COSAMHEHNN MaJlo aTOMOB BOJOPOJA, KaK HapuMep
nojuranoreHaigkanax. OTCyTCTBHE MOJIOC B TaHHOM 00JIaCTH sIBIIsieTCS] yOSIUTENbHBIM J0Ka3aTeIbCTBOM
OTCYTCTBHS B BEIIECTBE ATOMOB BOAOPOAA MPH HACBHIILEHHBIX aTOMax YIiepoa.



Hedopmanmonnsie konebanus 6 CH, pacnonoxenneie B obmactu 1350 — 1470 cwm-1,
MaJoXapaKTepPUCTUYHBI, HO OOBIYHO MOTYT OBITH OOHAPYKEHBI B CIIEKTPE.

CH; &° 1375 cm™ 8% 1450 cm™

CH, & 1465 cm™

JlocTaTOYHO XapaKTEPUCTUYHBIM CUUTACTCS MOTJIONICHUE JBYX METHJIBHBIX TPYII HPU OTHOM
aToMme yriepoja (reMuHalIbHOE 3aMellleHre), oopa3yloliee 1Ba OMU3KUX MakCuMyMa (Iy0Jier) mpuMepHo
PaBHO} MHTEHCHBHOCTH B oOnactu 1370 — 1385 em™,

Cc=C

B coenuHeHUsX ¢ M30IMPOBAHHON JBOMHON CBSI3BIO Vc-c Haxoautcesa mpu 1600 — 1680 cvl B
IUKIHYECKUX CUCTEMAaxX, 0COOCHHO B HAMIPSHKEHHBIX, 3HAUEHHE STOM YaCTOThI HECKOJIBKO HHIKE.

Yacrora konebaHui TBOWHON CBSI3U 3aMETHO IOBBIIIAETCSI C POCTOM CTEIICHHU €€ 3aMEI[CHHOCTH

1612 cm™* 1636 cm™ 1655 em™

B HK-cniektpax 3aMelieHHBIX aJKEHOB (HEMOsIpHas IBOMHAS CBS3b) Vc=c MPOSBISIETCS MOIOCON
HUYTOKHO MaJIOM MHTEHCUBHOCTH.

O mHamnune )IBOI7[HOI7[ CBjA3M B BEHICCTBE OOIIOJHUTCIBHO MOXET CBHIACTCIBCTBOBATH
XapaKTepucTHYecKas onoca v—cy B oonactu 3000 — 3100 cm™.

Hedopmanronnbie KonebaHUSI O-cy MOT'YT OBITH TMOJE3HBI JUIS ONpeNeNieHHs KOH(QHUTypaun
3aMeCTHTeNIeH IIPH IBOHHOM CBSI3M: ISl IUC-U30MEPOB OHM PACIONIOKEHBI B o0nactu 650 — 750 cm™, a st
TpaHC-N30MepOB — B obnactu 960 — 970 cm™.

Tunuuneiii MK-ciektp, Taxoit, kak crekrp H-rekcana CHs(CH2)4CHs (puc. 1), mposiBasiercst B Buie
CEpHUH TI0JIOC TIOTJIOMIEHHSI Pa3IndHoN (OpMBI 1 MHTEHCHUBHOCTH. [louTH BCe opraHnyeckne COennHEHus
00HApPYXKMBAIOT UK WM IPymny nuko 6iau3 3000 cv . TToriomeHne B 9TOH 06J1acTH 06YCIOBICHO
BaneHTHBIME Konebanmamu C—H. TTormomenne B oGmactu 1460, 1380 m 725 cM ™ 0GyclIOBIEHO
pa3IIHBIME JehopManHOHHEIME Kojebarmsamu C—H-cBs3ei.
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Bomrosoe qmemo, om!
Puc. 1. HK-cnexkmp n-2excana CH3(CH»).CH-

Jns utrocTpauyy BIMSIHASL CTPOEHUST MoJieKysbl Ha MK-criekTp cpaBHUM CIIEKTphI H-T€KCaHa U
rekceHa-1 (puc. 2). OHM BecbMa OTJIMYAIOTCS] OUH OT APYTOro.
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Puc. 2. HK-cnexmp 2excena-1 CH,=CH(CH,);CH

B paiione BanenTHBIX Kosebannii C—H rexcena-1 naémosaercs muk mpu 3095 cM %, Torna kak Bee
xone6anns C—H rekcana npossisrorcs Hmwke 3000 cM L. TTuk normomenus seimre 3000 cM * 06yciioBieH
aTOMaMH BOIOPOJA TIPH SP>-THOPHIM30BaHHOM aToMe yriepona. MK-criexTp rexcena-1 comepsKuT Taxke
nonocy nornomenus npu 1640 cM , cBA3aHAYIO ¢ BaleHTHBIMU KonebaHusAMHU KpaTHOi casu C=C. TTuxu
okono 1000 m 900 cM ' B cHekTpe rekceHa-1, OTCYTCTBYIOIIME B CIIEKTpE TI'eéKCaHa, OTHOCATCSA K
nehopMaIMOHHEIM KOJICOaHUSM aTOMOB BOAOPOIa MpH 1BOHOM cBsizn C=C.

3ananud ¢ pa3BepHYTHIM 0TBETOM
1. Vxaxwure B UK-cnekrpe H-okTaHa Ykaxute B MK-cekTpe H-OKTaHa XapaKTepPHCTUYECKHE

IT0JIOCHI TIOTJIOIIEHHS, O0YCIIOBJIICHHBIC BAJICHTHBIMY M Je(POpMaIIMOHHBIMU KojieOaHusMu C—
H u C-C cBs3eii.
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HE-cnerTp #-0%Tapa [MIZKaT BACKD)
2. Ilpencrasmen MK-cnektp 1-meHTeHa. YKaXWTE XapaKTePUCTUUECKUE MOJOCH ITOTIIOMICHHUS,

BbI3BaHHBIE BaJIeHTHEIMU KoiieOauusamu cBszeil C=C u C-H. M0XHO 1 OTJINYNTE |-TIEHTEH
OT IeHTeHa?
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Puc. 2. UK-criekTp l-menrtena (Kuukas nJeHKa)



Konmponvnas paooma 1

1. CoexTpbl TOIJOMICHUS B YIbTPApUOJICTOBOM M BUAUMON 001acTaX 0OOYCIOBIICHBI
IepexolaMu MEXly 3JIEKTPOHHBIMU Cl10sIMU MoJieKyibl. CornacHo Teopun MO nepexon
MOJIEKYJIBl U3 OCHOBHOTO 3JIEKTPOHHOTO COCTOSIHHS B BO30YXJIEHHOE COOTBETCTBYET
[IEpeX0/ly BaJEHTHOIO 3JIEKTpOHA 0€3 M3MEHEHMs CIIMHA C 3aHATOM CBA3BIBAIOIIEH WIIU
HECBSA3BIBAIOIIEH MOJIEKYJSIPHOM OpOMTanM Ha BAaKaHTHYIO aHTUCBs3bIBarollyro. Kakue
THUIIBI AIEKTPOHHBIX [1€PEX0A0B XapakTepHbl A1 YD u BUaIuMoil ob6mactu?
A)c — c*
b) n—n*
B)n —o*
Nn—-nz*
M) c—-n*
E) n—oc*
2. Ykaxnre minHbl BoaH Y @-guana3osa ¥ BUAUMON 001aCTH COOTBETCTBEHHO
A) 100 — 400 um
b) 400 — 800 um
B) 800 — 1200 um
I') 50-200 um
3. [louemy o6nacts 100 — 200 uM (nanbHUH ynbTpaduoieT) He yaoOHa s U3MEpEHUs
A) B 3TO# 001aCcTH NOTJIOIIAI0T KOMIIOHEHTHI BO3/1yXa
b) wmarepuan KioBeT, HCHONB3YEMBIX Ui HW3MEPEHHM, HMEEIT OrpaHUYEHHYIO
MPO3PavYHOCTh B 3TOM 00JIaCTH
B) ycrpoiicTBo mpuOopoB, TAIOUINX U3TyYeHHE ¢ TAKUMHU JUIMHAMU BOJIH, CJIOKHOE
4. Y®-criekTp mpeacTaBisieT coboi
A) B BuJIe rpaduKa 3aBUCIMOCTH HHTEHCUBHOCTH MOTJIOIIECHNUS, BBIPAXKEHHOM B €IMHULIAX
ONTUYECKOH MIOTHOCTH OT JUTMHBI BOJIHBI
b) B Buae rpaduka 3aBUCHMOCTH JoraprudmMa MOJSIPHOTO Kod(dHuImeHTa morameHus
PacTBOPEHHOTO BEIIECTBA OT JAJIMHBI BOJTHBI
I') B Bune rpaduka 3aBUCUMOCTH Jorapudma MOJIIPHOTO Ko3(pdHuIMeHTa morameHus
PacCTBOPEHHOTO BEIIeCTBA OT BOJIHOBOTO YKCIIA

5. Yto Takoe K03 PUIMEHT MoranieHus, pacCTBOPEHHOIO BeuiecTBa?

A) XapaKkTepu3yeT MOTJIOIIEHNE PacTBOPA, KOHLIEHTPALUS KOTOPOro 1 MOJIb/JI, B KIOBETE C
JUIMHOM CBETOBOTO MyTH 1 cM.

b) xapaktepu3syer morioiieHue pacTBopa, KOHIEHTpaus KoToporo 10 Moib/1, B KIOBETE
C IJIMHOW CBETOBOTO MyTH | cM.

B) xapakTepusyeT norjouieHIue pacTBopa, KOHIEHTpAIUs KOTOPOro 1 MoJib/J1, B KIOBETE C
JUIMHOM cBeTOBOrO 1myTH 10 cm.

6.Kax xapakrepusyror Y D-cnexkrp?

A) Mvaxe (€) (pacTBOpUTEIND)

B) Avaxc

B) e

') Avaxe (PACTBOPHTEID)

7. Y®-CEeKTp CIEKTPBbl CHUMAOT PACTBOPOB BEIECTB, TAK KaK B 3TOM CJIy4ae BO3MOXKHO
TOYHO H3MEPHUTh WHTEHCHBHOCTH NOIJIOIIEHHUS H3JIy4eHHs TMpH IMPOCTOM cCrocoode
npurotoByieHust obpasua. s YdP-obnactu cnekrpa Boinie 200 HM Mpo3padyHbl MHOTHE
pactBopuTenu. BeiOepuTe pacTBOPUTENH, KOTOPBIE MOYKHO HCIOJIBb30BATH IS 3aruck Y @-
crekTpa (

A) rekcan



b) rentan

B) nmukiiorekcan

I') Bonna

J1) MmeraHon

E) sranon

K) nuokcan

3) JKUAKUE HETPeAEIbHbIE YTIEBOI0POIbI

K) apomartuueckue yrieBoaopos

JI) ykcycHas KucioTa

8. Uto Takoe xpomodopsr?

A) TpyNmUpOBKH, BBI3BIBAIOIINE HM30MPATEIEHOE TIOTJIOMIEHHE DJIEKTPOMArHUTHOTO
kosebanus B YD-obnactu

b) byHKIIMOHABHBIC TPYIIITEI OPraHUYECKUX COSAMHCHUN

B) rpynnupoBku, BeI3bIBaIOIIME CABUT MaKCUMyMa MoruonieHus B Y ®@-o0nactu

9. Yto Takoe aykcoxpom?

A) TpynnupoBKa aTOMOB, HE COJIeprKaliasi KpaTHBIX CBSA3EH, KOTOpast He UMEET MaKCHMyMa
MOTJIONIEHUS B OJMKHEM YlIbTpaduoiieTe, HO BKIIOYEHHE KOTOPOH B cucTeMy XpoMmodopa
MPUBOINT K YBEITHUSHHIO UTMHBI BOJIHBI T—T* Mepexo/ia ¥ yBeTMUESHHIO HHTEHCHBHOCTH
MOTJIOIIEHUS

10. batoxpoMHBII1 CABUT — 3TO

A) cMmereHre T0JIOCHI TOTJIONIEHHUSI B CTOPOHY OOJIBIINX JUTHH BOJIH

b) cMenienne nosocsl NOTIOMIEHNS B CTOPOHY MEHBIIMX JJIUH BOJIH

11. I'uncoXpomMHBbIil CABUT — 3TO

A) cMelleHue MO0JI0CHI MOTJIONIEHUS! B CTOPOHY OOJIBIINX UTUH BOJIH

b) cMenienne nosocsl NOTIIONIEHNS B CTOPOHY MEHBIIMX JJIUH BOJH

12. 1151 O1IEHKH AMaKC JijIsl XOPOIIO W3y4E€HHBIX CHCTEM (JIMEHOBOM, 0, -HEMpeaeIbHBIX U
apoOMaTHYeCKUX  albJETUJI0OB, KOTOHOB, KapOOHOBBIX  KHCJOT)  YCTaHOBJICHBI
SMIIUPUYECKUE MTPABUIIA [0 COOTBETCTBUIO MOJIOKEHHSI OCHOBHOM IMOJIOCHI MOTJIOIIEHUS C
XapaKTepoOM COIPSHKEHHOTO XpoMmo(dopa, CTENEHbI0 ero 3aMelleHHs, MOJOXKEHUEM U
pUpoI0i 3amecTutes. BriepBoie Takol MOX0 4 AJIsl OLEHKU AMaKC MOJIO0CHI MOTIIOICHUS
npenioxui B 40-x rogax XX Beka BynBopa npu aHaiimse ClieKTpOB 3aMEIEHHBIX IUEHOB
u enoHoB. Chopmynupyiite npasuiio Bynsopna.

13. HOHLSYSICL IIpaBUJIOM Byz[Bop):[a BBIYMCIUTE AMaKC U1 IPEAJIOKECHHOI'O COCAMHCHU S

Konumponsnan paboma 2

Ne 1

Onpenennte kKakue (pyHKINOHATBHBIC TPYIIIHI COMIEPIKAT MPOU3BOIAHBIE TUTHIPOTUPUIINHA, TTOIB3YSICh
nanueiMu IK-ciekTpoB

PVM 7
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Onpenenute ctpoerne coenunenns CsHeO mo nanueiv UK-cnexTpa.

T,%
100

75

50

25

i 1 | ] ] | ] !
3500 3000 2000 1650 1200 1000 800 600 cm?

Ne 4
Vnesomopon coctaBa C4Hs B MK-criekTpe MMeeT HHTeHCHBHBIE MOJIOCH MorIomeHns mpu 3305 cm™ u
2125 cm™. Onpenennte cTpoerye BEleCTBA.

Ne5
O6®psacuuTe paznmuns B MK-ciektpax (2-0KCHATHI)IUKIONEHTaHIUeHa, TOTYIeHHBIX B TOHKOM ciioe (A)
u paszbasmennoM (0,01 M) pacteope CCls (B).
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3ayeTHO-IK3aMeHAIIMOHHbIE MaTepUabl Il NPOMEKYTOYHON aTTecTalUH
(3x3ameHn/3auer)

1. Cnucok éonpocos 0nsa noozomoexu K Ikzameny (3 cemecmp)

1. 3HadeHUE MCTOHOB pa3aCICHUA, obOmactu IMPUMCHCHU.
2. Knaccn(bmcaunﬂ MCTOHOB 11O MPHUPOAC ITPOLECCCOB, JICKAINUX B UX OCHOBC.



Knaccugukanus MeTo10B Mo 4ucity U npupoje (a3 MaTpuIbl M KOHIEHTpATa.

3. OcoOeHHOCTH MHOTOCTYIIEHYAThIX TPOLECCOB. B3anMoOCBsSI3b METOJIOB
KOHIICHTPUPOBAHUS H OTIPEICIICHUS M 00BhEKTa aHAN3a.

4. CoueraHue KOHILIEHTPUPOBAHUS C METOJAMH OTPEICICHHUS.
KomOunupoBaHHbIe UTHOPUIHBIE METO/IBI.

5. KonuuecTBeHHbIE XapaKTEPUCTUKH pa3JIeJICHUs] U KOHLIEHTPUPOBAHMUSL.

6. OcoOeHHOCTH PKCTPAKIIUH KaK METOAa KOHIIEHTpUpoBaHHsl. OCHOBHBIC TIOHATHS
Y TEpMUHBI.

7. YcioBUS SKCTPAKIMM Pa3InYHbIX BellecTB. KoinuecTBeHHbIE XapaKTEPUCTUKU
9KCTPAKIMK. 3aKOH pactpenenenust Hepuera.

8. Ckopoctb 3kcTpakuuu u (GakTophl, BiHsIOmUe Ha Hee. Kiaccudukanus
SKCTPAKIIMOHHBIX CUCTEM, OCHOBaHHAasi Ha MPUPO/JIE SKCTPAreHTOB: KUCIOTHBIE, OCHOBHBIE
Y HeUTpaJbHBIE SKCTPAreHTEHI.

9. CnocoOBl  OCYIIECTBJICHUSI OKCTPAKIMHM: OJHOKpATHas, HENpephIBHAS W
npoTuBOTOYHAs. TBEepaOa3Has IKCTPAKIUSL.

10. [IpuGopsI st SKCTPAKIUK. ABTOMATH3AIUS SKCTPAKIIMOHHBIX ITPOIECCOB.

11. TIlyrtu yBenuueHus n30MpaTeNbHOCTHU 3KCTpakuuu. CuHepreTuiyeckuii 3 ¢QexT.
CoderaHune HKCTPaKIMK C METOJIaMU OTIPEAETICHHUSL.

12. Pa3zpmeneHue BemECTB METOJOM TUCTHUIAIMH. TEOpeTHYECKHEe OCHOBBI
METO/1a, KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH: ypaBHeHne Knay3nyca-Knaneiipona, 3ak0HbI
Payns, Konosanosa.

13. Pextudukanumsa. CyoOmmmanus. HWcemonme3yemass — ammaparypa.  OOmacth
MIPUMEHEHUS] METO/1A.

14. Tlepexpucrammuzanus. Kpucrammszanus. OcoOeHHOCTH OUYUCTKU TBEPABIX

BEIIECTB.

15. Tleperonka moj mapom. OCOOEHHOCTH METO/IA.

16. Ileperonka moa BakyymoM. OCOOEHHOCTH METO/IA.

17.  OcHoBHBIE METO/IbI pa3JICICHUS: TUAIN3, SIEKTPOANATIN3, UCTIAPEHUE Yepe3
MeMOpaHy, yinbTpaduiIbTpaIys.

18. KoHTpo/b  YHCTOTBI XUMHUYECKHX COCAMHEHHH MeToa  TOHKOCIOWHOM
xpomatorpaduu. OnpeneneHue TeMIeparyp IUIaBICHHUS U KHUIEHHS OPraHu4ecKHX
COEIUHEHUN.

19. Pedpakromerpus.

Cnucok sonpocos 0151 no02omosKu Kk 3auemy (4 cemecmp)

1. OcoOEHHOCTH KOHIICHTPUPOBAHHS OCAKICHUEM M COOCAXKICHHEM. Buibl
ocakoB. M30upaTesibHOE OT/ICIICHUE MATPHIIBI.
2. CoocaxkJieHHe MHKPOIIEMEHTOB C KOJUICKTOPOM. MeEXaHHM3Mbl COOCAXKICHHUS.
Heopranudeckue u OpraHu4ecKue cooCaJnuTelu.
3. IIpumepbl UCTIOIB30BAHUS COOCAKICHUS ISl KOHIICHTPUPOBAHUS OPraHHYECKIX
WHEOPTraHUYeCKUX COCTMHCHUH.
4. Onpenenenue (GYHKIMOHANBHBIX TPYNI B OPraHUYECKUX COCAUHECHMSIX,
Ka4eCTBEHHBIHH KOJIMYECTBEHHBIN OpraHMYeCKH aHaIu3.
5. XuMHUECKHe CIIOCOObI ONpeieNIeHUs THAPOKCUIBHON M KapOOHUIIBHOM I'PYIIIIBL.
6. Onpenenenne KapOOHOBBIX KMCIOT M UX MPOU3BO/IHBIX.
7. Metoapl XMMHUYECKOM WAECHTHU(QHUKALMKA HEHACHILEHHBIX YIJIepOo/-yIriepoaHbIX
CBS3EH.
8. OnpezeneHne akTUBHBIX aTOMOB BOJIOPO/IA.
9. Xumunyeckas uaeHTHGUKaLUs GYHKINOHATIBHBIX TPYII ¢ aTOMOM a30Ta.
10. Ananu3 cepocoaepsKaliux COeJUHEHUH.
11. OcobenHocTH copOIMU KaKk MeToja KOHIeHTpupoBaHHUs. CopOeHTHI, 00mue
TpeOOBaHUS K HUM.
12. Bunel B3aumoieiictBus copOeHT - cop6ar. Knaccudukarus copOeHTOB 10 THITY



U TI0 CTPYKTYpe TOBEPXHOCTH.

13. Ilapametpsl copOuu: KOA(PQPHUIMUEHT paclpeaeseHus, eMKOCTh COpOeHTa,
n30TepMbI copOrmu. KnaeTtrnka copOIIMOHHBIX TPOIIECCOB.

14. Texnuka COpPOLUMOHHOTO  KOHIEHTpUpoBaHus. KoHIeHTpupoBaHue B
CTaTUYECKUX U JUHAMUYECKUX YCIOBUSIX.

15. Heoprannyeckne CcOpOEHTHI Ha  OCHOBE  YIJIEPOAHBIX  MaTEpHaJOB.
Heopranuueckrue copOeHThl Ha OCHOBE OKCHJIOB M T'HAPOKCHJIOB (CHUJIMKAresab, OKCHJIBI
QTIOMUHUS, TATAHA U [IUPKOHHUS, IICOJIUTHI ).

16. CunTeTnueckue HOHUTHL. [lopuCThIe MOTMMepHBIE COPOCHTEI.

17. KowmrutekcooOpa3yroimue COpOSHTHI Ha MOJIMMEPHOW OCHOBE. XUMUYCCKH
MO (UIMPOBAHHBIE KPEMHE3EMBI.

18. Tlpumepsl HCTIOE30BaHMS COPOCHTOB ISl BBIJICIICHUS M KOHIIEHTPUPOBAHHS
HEOPraHUYeCKUX U OPTaHMUECKUX COCAMHEHUH.

19. HK-cmekTpockomusi Kak METOA HIACHTU(UKAIUH CTPOSHHS] OPraHHMYECKHX
COCIMHEHU .

Kpurepuu oueHuBaHus 1o 3a4ery:
«3a4TEHO»: CTYACHT BJaJEET TEOPETUUECKUMHU 3HAHUSAMH I10 JAHHOMY pa3/ieily, 3HaeT OCHOHBIE
METO/bl  pa3lieieHus W HUAEHTU(UKAUUKW  OpPraHUYeCKUX  COEIMHEHUH,  JOIMyCKaeT
HE3HAYUTENIbHbIE OMIMOKM; CTYIEHT yMEeT MPaBMWJIbHO OOBSCHATh TEOPETHUECKUN MaTrepual,
WJUTIOCTPUPYS €ro MpUMepaMHu, B3THIMU U3 BBITIOJHEHHBIX JJAOOPaTOPHBIX padoT.

«HE 3aYTEHO»: MaTepual HE YCBOEH WJIM YCBOEH YaCTUYHO, CTYJAEHT 3aTPYIHSETCS MPUBECTH
MPUMEPBl TI0 METOJaM pa3JIeiCHUS OPraHWYECKUX COCIUHEHHS, HE BJIAJICET METOJaMHu
UIECHTU(DUKAIIUA OPraHUYECKUX COCAMHEHHWH, JIOBOJIBHO OTPAaHWYEHHBIM OOBEM 3HaHHWI
MIPOTPaMMHOTO MaTepuraa.

O1eHOYHBIE CpEICTBA JUII HMHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX 0COOCHHOCTEH.

— IIpH HEOOXOAMMOCTH HHBAIH/IAM | JIUIAM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS
MIPEOCTABIISIETCS IOTIOJIHUTENILHOE BPEMsI [UIsl TIOATOTOBKU OTBETA Ha DK3aMEHE;

— P TIPOBEJICHUH TPOIIEYPhI OIICHUBAHUS PE3YIbTATOB 00YyUCHHSI WHBAIUIOB H JIUI] C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI IPEIYCMATPUBACTCS MCIIOJIb30BAHHE TEXHUYECKUAX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHINBUAYAITIbHBIMU 0COOCHHOCTSIMU;

— TIPHU HEOOXOIUMOCTH ISl OOYJArOIIUXCSl ¢ OTPAaHUICHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U UHBAIMIOB MpOIEIypa OLCHUBAHUSA PE3YJIBTaTOB OOYYEHHS TIO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oreHMBaHUsT PE3yJIbTaTOB OOYYCHUS WHBAIUIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOJKHOCTSIMU 3JIOPOBBSI 110 JUCHHIUIMHE (MOJYJII0) MPEAyCMaTPUBACT IPEIOCTABICHHUE
uHpopmanuu B (popmax, aganTUPOBAHHBIX K OTPAHHYCHHSM WX 370POBbS W BOCIPHSITHUS
nH(pOopManuu:

J1J1s1 JIMI] C HApYIICHUSIMUA 3PCHHUS:

— B IIeYaTHOM (hOpMe YBETHUSHHBIM HIPHU(TOM,

— B (JOpMeE FIIEKTPOHHOTO JTIOKYMEHTA.

JInst TiIL ¢ HapyIIeHUsIMH CITyXa:

— B reyatHoi (opme,

— B (JopMe AIIEKTPOHHOTO JIOKYMEHTA.

JInst iIL ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATENIFHOTO arapara:

— B re4atHoi (opme,

— B JopMe PIIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBINA TepeueHb MOXET ObIThb KOHKPETH3UpPOBAaH B 3aBUCUMOCTH OT KOHTHHI'€HTA
oOyJaronuxcs.



5. Ilepeuyenb y4eOHOI TuTEpaTyphbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas sureparypa

1.1. TlpakTHKyM [0 OpPraHMYECKOW XUMHH: y4eOHOE IMOCOOUe Ui CTYIEHTOB BY30B /
nox pen. H. C. 3eduposa; [B. U. Tepenun u ap.]. - M.: BUHOM. Jla6oparopus 3nanwmii, 2010. -
568 c.

2. Tpaenn, Banepuit ®emopoBuy. [IpakTHKyMm MO OpraHMYecKOW XUMHH: ydeOHOE
OCcoOue JIJIsl CTYIGHTOB BY30B, oOy4aromuxcs mo cnenuanbaoctr 020201 - hyrnamenTanbHas u
npukitagnas xumus / B. ®. Tpasens, A. E. lllekotuxun. - Mocksa: BUHOM. JlaGopatopus
3nanunii, 2015. - 592 c.

3. Tpasens, B.®. [IpakTuky™m Mo opraHUYecKOi XUMUH [ DIEKTPOHHBIN pecypc]: yueOHoe
nocooue / B.®. Tpasensb, A.E. Illekotuxun. — DnekTpoH. gaH. — Mocksa : M3matenbcTBoO
"Jlabopatopus 3nanuit", 2017. — 595 c¢. — Pexxum nocryma: https://e.lanbook.com/book/94137

4. CunbBepcteitn, PoOepr. CnekTtpoMerpuueckas HASHTU(GUKALNS OPraHUYECKUX
coequuenuit = Spectrometric identification of orgsnic compounds : [yuebnoe mocobue] / P.
Cunbepcreiin, ®. Beocrep, . Kumi ; mep. ¢ anrn. H. M. Cepreesa, b. H. Tapacesuya. - Mocksa:
BMHOM. Jla6opatopwust 3anuii, 2012. - 557 ¢

5. IpakTrkyM 10 OpraHuyeckoit xumun: yueoHoe nmocodue / B. U. Tepenus [u ap.]. - M.:
Jlaboparopus 3uanuii, 2015. - 571 c. - https://e.lanbook.com/book/84123#authors.

5.2. llepuoanyeckas iuTeparypa

1. Venexu xumuu - pocCUHCKHUIM HaydHBIH KypHaII, MyOIUKYIOMKUNA 0030pHBIE CTAaThH T10
aKTyaJIbHbIM MpoOIeMaM XUMHUHU U CMEXHBIX HAYK.

2. ypHan opraHM4ecKoil XUMHUH - POCCUMCKUI HAYyYHBIHN KYpHAJI, MyOJIMKYIOITUH CTaTh1
[0 TEOPETUYECKUM IMpobdjIemMaM OpraHMYeCKOW XMMHUHU, MEXaHM3MaM pEeaKIHi OpraHuYecKUx
COEIMHEHUH, COOTHOLIEHUSIM MEX Y PU3NYECKUMU CBOMCTBAMHU, PEAKIIHOHHOM CIIOCOOHOCTHIO U
CTPOEHHEM, IO HOBBIM pEAKIHMSIM M METOJaM IMOJIyde€HHUS OPraHM4YeCKHX COEIMHEHUH, 0
OCHOBHBIM Mpo0jIeMaM pa3BUTHS BaKHEHIIINX HAMPABICHU OpraHM4ecKoro CUHTE3a.

3. XKypnan o0mieit XuMUu — OJUH M3 KPYIMHEUIINX POCCHUMCKUX HAYYHBIX >KYPHAJIOB,
OTpa)KaroIIUX OCHOBHbBIC HAMPABJICHUSI PA3BUTHUS XUMUH, MYOIUKYIOIIHHI paboThl, MOCBAIEHHBIE
aKTyaJlbHBIM OOIMM BOMpPOCAaM XMMHMHM U TpoOieMaM, BO3HUKAIOIIUM Ha CTHIKE PAa3IUYHBIX
pa3zesioB XMMHUH, a TaKKe Ha FPAHUIAX XMMUU U CMEXHBIX C Hel HayK (METa/lIoOpraHHuYecKue
COEIMHEHUS, PJIEMEHTOOpraHNYecKass XUMUS, OPraHUYECKUe M HEOPraHUYECKUE KOMILIEKCHI,
MEXaHOXUMHMSI, HAHOXUMHUS U T. 11.).

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
OJAHHBIX U I/lH(l)OpMaHI/IOHHbIe CIIPAaBOYHBIC CUCTEMbI

JIeKTPOHHO-0u0ImoTeynbie cucreMsbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenpcrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnauoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXMBBI BEAYIIUX 3aNaJHBIX HAYUYHBIX )KypHaJIOB Ha Poccuiickoit
atgopme HaydHbIX xypHatoB HOWMKOH http://archive.neicon.ru

ocwn =



https://e.lanbook.com/book/84123#authors
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
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7. HammonanpHas »JIIEKTpOHHAs OWOIMOTEKa (JOCTYm K DIEKTPOHHOU OMOIHOTEKE
nauccepraiuii Poccuiickoit rocymaperBernnoi oubimoreku (PI'B) https://rusneb.ru/
8. DOnexrponHas kouteknus Okcdopackoro Poccuiickoro ®ouma
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/
Pecypcnbl cBoOOgHOTO JOCTYNA:
1. AmepukaHCKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAJACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wudopmarmonnas cuctema "Enunoe okHO 1ocTyma k oOpa3oBaTelbHBIM pecypcam’
http://window.edu.ru/;
5. Enunas xoyutekius nupoBbix 00pa3oBaTelbHBIX pecypcos hitp://school-
collection.edu.ru/ .

'

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTeIbHbIe U HHPOPMAIMOHHBbIE PeCyPChl

KyoI'Y:

1. Cpena MoaynbHOTO AuHaMuUYeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, yueOHO-METOAUUECKUX KOMILUIEKCOB, IyOJIMKAlUN U
koHbepenrwmii http://mschool.kubsu.ru/

3. bubmnotexa nHPpOpPMAMOHHBIX PeCypcoB Kadeapbl HHGOOPMAITMOHHBIX
oOpasoBaTenbHBIX TexHosorui http://mschool.kubsu.ru;

4. DnexktpoHHbIN apxuB qokymenToB KyoI'V _http://docspace.kubsu.ru/

6. MeToanueckue yKazaHus 1J1s1 00y4AIOIIUXCS M0 OCBOEHUIO THCIMILIMHBI (MOTYJIs)

VYcnemHoe u3ydeHHe AUCHUIIIUHBL «MeETONbl aHallM3a U pa3lelieHuss OpPTraHuYecKhX
COEIMHEHUI» TpeOyeT OT CTYJIEHTOB PEryJSIPHOTO MOCELIEHUs JEeKIU, a TakKe aKTHUBHOU
paboThl HA MPAKTUUYECKUX 3aHATHUSIX, BBIIIOJHEHUS TECTOBBIX IPOBEPOUYHBIX PAOOT, BHIMOIHEHHUS
1 3aIIUTHI 1a00PaTOPHBIX pabOT, 03HAKOMIICHHUS C OCHOBHOM U JIOTIOJIHUTEIBHON peKOMEHAyeMOn
JIUTEPATYPOH.

[Ipy NOATrOTOBKE K JICKIIMOHHOMY 3aHSATHUIO CTyJICHTaM PEKOMEHIYeTCsl:

1) mpocMOTpeTh 3amuCH TPEbIAYyIIeH JIGKIMHM U BOCCTAHOBUTH B TAMSTH paHee
W3Y4YEeHHBIN MaTepuan,

2) Oerno mpoCMOTPETh MaTepHai MPEACTOSIICH JIEKIMH, C LENbI0 JIydIIero YCBOCHHUS
HOBOT'O MaTepHana,

3) caMOCTOSATEIBHO MPOPabOTaTh OT/ACIbHBIC (PPArMEHTHI TEMBI TPOILION JICKIMH, SCITH
3TO HEOOXOAUMO.

[Ipu KOHCTIEKTHPOBAHUH JIEKITMOHHOTO MaTepHaia CTyAEHTaM HY>KHO CTPEMUTHCS KPaTKoO,
CXEMaTHU4HO, TMOCIEOBATEeIbHO M JIOTUYHO (DUKCHUPOBATH OCHOBHBIC TOJIOXKEHHS, BBIBOIBI,
00001eHus U (HOPMYITUPOBKHU, HE TBITAACH 3aMKCaTh BECh MPEMNoJaBacMblii MaTepHual CIOBO B
CJIOBO.

[Ipu MOATrOTOBKE K JIAOOPATOPHOMY 3aHITHIO PEKOMEHIYEeTCs:

1) BHMMATEIBHO H3YYHUTh MaTEpPHal TMPEACTOSIICH pabOThl M COCTaBUTHh IUIAH €€
BBITIOJTHEHUS;

2) yAenuTh TOBBIIICHHOE BHUMAaHHUE SKCIIEPUMEHTAIEHBIM 0COOEHHOCTSIM MPEACTOSIIeH
paboThI (MCHIONB3YEMBIM PEAKTHBAM M 000PYAOBAHHIO, a TAKKE TEXHUKE PAOOTHI C HUMH);

Beimonnsate nmabopaTopHyto paboTy HEOOXOIMMO aKKypaTHO M  IOCIEIOBAaTeIbHO,
OoTpaxkasi BCE €€ OCHOBHBIE OJTambl B JabopaTopHOM >KypHane. Jlyis ycmemHo#d 3aliuThl



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/

nabopaTopHO# pabOThl HEOOXOMMO TIIATEIHHO U3YUYUTh JICKIIMOHHBIA U, €CIIH 3TO HE0OXOAUMO,
JOTIOJTHUTEBHBIN TEOPETUUECKUI MaTepuall 1Mo TeMe paboThl, a TAaKkKe MPABUIIBHO 3alOJHHUTH
na0opaTOPHBIN KypHal, C/ETaB BCE HEOOXOIMMbIE pacdyeThl U CHPOPMYIHPOBAB BBHIBOJBI MO
MIPOJISIAHHOM padoTe.

CamocrostensHas paboTa HapsAy € ayIUTOPHOM IPEICTABISET OJHY W3 BaXXHEHUIIMX
dbopm yuebHOTrO Tporiecca. CamocTosiTenbHAsT padoTa — 3TO IUTaHUpYyeMasi paboTa CTYACHTOB,
BBINIOJIHSAEMAs 1O 33JaHUI0 U IPU METOJUYECKOM DPYKOBOJACTBE IpernojaBaresisi, HO 0e3 ero
HEeTNocpenCTBeHHOro yvactusi. CamocTosTenbHas padoTa TpeaHa3HAYeHA HE TOJIBKO JUIA
OBJIAZICHUS TIPEACTABICHHON TUCIMITIMHOM, HO 1 sl (POPMUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B y4eOHOI, Hay4yHOW, MPO(ecCHOHAIBHOW AEATEIBHOCTH, CIMIOCOOHOCTH TMPUHHMATh Ha CeOs
OTBETCTBEHHOCTh, CAMOCTOSITEIILHO pEHIaTh BO3HUKAIOUIUE MPOOJIEMBI, HAXOJUTh NPAaBUJIbHbIC
peeHus u T.1I.

B ocBoeHMM NUCHMIUIMHBI WHBAIMIAAMHU H JIMIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
310pOBbsl OOJIBIIOE 3HAYEHHME HMEET WHJAMBHyaldbHass ydyeOHas paboTa (KOHCYJIbTallMH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOr0 MaTepuaa.

WupuBuayanbHble  KOHCYNBTAIlMM IO TPEIMETY SIBISIOTCS BAKHBIM  (DAaKTOPOM,
CTIIOCOOCTBYIOIIMM MHAWBUIAYaTH3aH 00y4eHNS M YCTAaHOBJICHHIO BOCIIUTATENIFHOTO KOHTAKTa
MEXJy TpernojaBareieM W OOyJaroImuMcs WHBAIUAOM WU JIMIIOM C OTPaHWYCHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.

7. MaTepuajibHO-TeXHUYECKOe ofecredeHne 1o JUCHUIInHe (MOILYT10)

HaumenoBanue CII€lIHaJIbHbIX OCHaHLeHHOCT]) CIICIIMAJIbHBIX Hepequb JIMOEH3WMOHHOI'O
IIOMELIEHUI MIOMELLEHUI MPOrpaMMHOT0 00ECTICUeHHUS
VYueGHbie ayTUTOPUH st | Mebens: yueOHas Mebenb Microsoft Windows;
MPOBEICHUSI 3aHATHI JeKimonHoro | Texuuueckue cpenctBa obyderns: | Microsoft Office
THIA 9KpaH, IPOCKTOP, KOMIBIOTEP
VYueGHbie ayTUTOPUH s | Mebens: yueOHas Mebenb Microsoft Windows;
MPOBEICHUSI samsituii | Texauueckue cpenctsa odyuenust: | Microsoft Office

CEMHHApPCKOr0 THUIIA, TPYIIOBBIX H | 9KpaH, IPOEKTOP, KOMIBIOTED
WHIMBUIYAJIbHBIX ~ KOHCYJbTaLUH,

TEKYILEro KOHTPOJIA u
MIPOMEXYTOYHOM aTTeCTaluu
VueGHbIe ayTUTOPUH st | Mebens: yaueOHas Mebenb Microsoft Windows;
MpOBeeHuUs TabopaTopHbIX paboT. | Texuuueckue cpenctBa obyuenus: | Microsoft Office
JlaGopaTtopust opraHMYeCKOl XMMUH | MIEPEHOCHOE MYJIbTUMEIUITHOE
(ayn. 414C) o0opynoBaHue (HOYTOYK,

MIPOEKTOP)

Ob6opynoBanue:

CIIeIIMaT3UPOBAaHHAS

nmabopaTopHass MeOenb  (CTOMBI,
CTyNbsl, WKapbl Ui PEAKTUBOB H
000pynoBaHHUs, BBITSDKHBIE
mKadsl), CpeAcTBa  HOXKAPHOH
0€30IacHOCTH M OKa3aHHs IepBOH

MEIULIMHCKON TIOMOIIIH,
XAMUYECKast rocyna 51
obopynoBaHue, BECHI

nmabopaTopHBIEe 3JIeKTpOHHBIE A&D
EK-410i, snexkrpormutku — 10 .,
CYIIWIBHBIM  mMmKad,  MEIanku
MeXaHW4YeCKHe — 8 INT., MEIIalKH
marautHele IKA HS 7 — 8 .,
pOTanMOHHbIE UCTIApUTENN — 2 IMIT.,
pedpakromerp UP®D-454 B2M,
IprOOpHI ULt onpeseneHus
Temneparypsl miasieHus [ITIT — 8
IIT., XUMHYIECKHE PEAKTHBEIL.




VYuebOHble ayqUTOpUU JUTSE
KypCOBOT'O MPOCKTUPOBAHHUS
(BBIMIOJTHEHUSI KYPCOBBIX pa0oT)

KypcoBas pabora He mpeaycMoTpeHa y4eOHbIM TUIaHOM.

Hns  camocTosATeNbHOW — paboThl  OOydaloOmMXCS — MPEeIyCMOTPEHBl  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJII/I3I/IpOBaHHOﬁ M€6€JII)IO, OCHaIICHHbIC KOMHI:IOTGpHOfI TEXHUKOU C
BO3MOXHOCTBIO IIOAKIIIOYCHUA K CCTHU «I/IHTepHeT» 1 o0ecrieyeHuEM AOCTYyIIa B 3JICKTPOHHYIO

UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.

HaumenoBanue nomMenieHuii s
CaMOCTOSITETILHON PabOTHI
o0yJaromuxcs

OcHalleHHOCTb MOMEIIEHUHN st
CaMOCTOSITENILHOW PaOOTHI
00yJaroImmxcs

HepequL JIMIOCH3UOHHOI'O
IporpaMMHOro obecrneueHus

[Nomerenne Isl CaMOCTOSITETLHOM
paboThI 00yJArOIUXCs (YUTATBHBIN
3an HaydaHo#t Oubnmorexu)

Mebenb: yueOHas MeOenb
Kommiekr  cnenuanu3upoBaHHON
MeOeInH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIIBIOTEPHAS
TEXHHKa C MOAKIIOUYEHHEM K
nH(OpMaLMOHHO-
KOMM YHHKAIlIMOHHO#
«HTEpHET» W IOCTYIIOM B
JNIEKTPOHHYI0  WH(OpPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNIbHONM  OpraHM3ally,
Be6-KaMepr, KOMMYHUKAaITUOHHOE
obopynoBanue, obecrieunBarolee
JIOCTYII K CeTH MHTEPHET
(mpoBoaHOE coequHEHNE 51
OecripoBOIHOE  COCIUHEHHE  T10
texHomorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

Tlomemenue mj1si caMOCTOSTEIIBLHOM
paboTsl oOyuatomuxcs (ay.
401C)

MebGenb: yueOHast MeOenb
Kommiexkr crnenmanu3upoBaHHON
MeOenn: KOMITbIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEpHAs
TEXHUKa C TIOAKIIOYEHHEM K
MH()OpPMALIMOHHO-
KOMM YHUKAIIUOHH O
«nTeprer» u  pmoctymoM B
JNEKTPOHHYIO  WH(OPMALMOHHO-
00pa3oBaTeIBHYIO cpeny
00pa3oBaTelbHON  OpraHM3aluH,
BeO-KaMephl, KOMMYHHKaIMOHHOE
obopynoBaHHe, O0O0ECIICUHBAOIIEE
JOCTynl K  CeTH  HMHTEpHeT
(mpoBomHOE COEIUHEHNE "u
OecrpoBOIHOE  COENMHEHHE 10
texaonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office
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