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1. Ilesi 0CBOEHMHU AUCLHMILIMHBI

Henbto aucuunauHbel «OpraHdvyeckass XAMUs» SIBJIsseTCs (POpMHUPOBaHHE 11eJIOCTHOTO
Hay4yHOI'0 MHUPOBO33DE€HUsI Ha OCHOBE U3yUeHHs TeOpPeTUUYeCKUX OCHOB OpraHWYecKOW XWUMHH, a
TaK>Ke TIOJTyYeHUs] UMM KOHKDETHBIX 3HaHWUM, HeOOXOAUMBIX /ijisi TpoheCCUOHATBHOMN MOATOTOBKY:
3aKOHOMEpPHOCTeN TMpPOTeKaHWs TMPOLIeCCOB, Ba)KHEWILIMX CBOWCTB OPraHAYeCKUX COeJUHEHUM,
OCHOBHBIX METO/IOB WX CHHTe3a, IPAKTUUeCKOro TIpPUMEHEeHUs] METO/J0B TeOpPeTHUUeCKOro Hu
9KCIepUMEHTAa/IbHOTO UCC/IeJOBAHUS B XUMUYECKUX CUCTeMaXx.

2. Mecto pucnunuiugbl B crpykType OOII cnenmanurera

HOuctunyHa «OpraHnyeckasi XUMUsh» SIBJSIETCS JUCLIUIJIMHOW, BXO/SIeN B BApUaTUBHYIO
yacTb O70ka 1 obpa3oBaressHOl nporpammbel BO (51.B.04) no cneuuaneHocTr 21.05.04 «I"opHoe
Aeao».

W3yueHne aAuCIMIUIMHBI 0a3upyeTcss Ha 3HaHUSX, CHOPMHUPOBAHHBIX B pe3yJbTaTe
YCIIeLIHOr0 U3yYeHUs JUCLUILIIVH «XUMUs», «Pusnka», «Marematuka», «Prusnyeckas XuMus»

3HaHUA U YMeHUs CTYJeHTOB, IOJIyYeHHble IPU U3YUYeHUM AUCLUIVIMHBI «OpraHuueckas
XUMUsi» HeoOXOJUMBI UM TIpU Jla/ibHeWIeM HM3yueHWH TaKuX AWUCLUIUIMH, Kak «OnTumusanus
TpoLIecCoB  oborarteHusi», «Xumusi (IoTopeareHTOB», «be30macHOCTb KU3HEeesATeTbHOCTHY,
«OborarutenbHbIE TIpOLleCChl», «[lepepaboTka W WCMONIb30BaHHE TIPOAYKTOB OOOTaIlleHuUs»,
«KOHTpOJIb TEXHOIOTUYECKHX TIPOLIECCOB 0OO0TaIlleHHsD».

3 KomnereHnuu o0yuaromierocsi, GopMupyemMbie B pe3yabTaTe 0CBOEHHUS AUCHUIUINHBI
U I/IaHUpYeMble pe3y/IbTaThbl 00yueHus

B pe3ynbTare oCBOeHUS AUCIMIUIMHBI «OpraHdyeckasi XUMHs» OOyUarol[uicsa o/DKeH
o0/1aziaTh CIeAYIONMMUA KOMIIETeHITUSIMU:

CTpyKTYypHBIit [1naHupyeMble pe3ysibTaThl 00yUYeHuUst
3/1eMeHT
KOMITIeTeHLIUU
OK-1
Cr1ocOOHOCTHIO K aOCTPaKTHOMY MBILLTEHHIO, aHAMNU3y, CUHTEe3Y
3Hatb - OCHOBHbIe XUMHUUeCKHe MMOHATUS, 3aKOHbI U METO/IbI B

OpraHuYecKou XUMUH;

- CBOMCTBAa XMMHUYeCKUX COeJUHEHUN U MaTeprasoB Ha UX OCHOBe
JJIsI peleHust 3a7au mpogeCcCUoHaMbHOMN AesTeTbHOCTH;

- pyHZaMeHTanbHbIE pa3/enbl OpraHndeckol XUMUU B 00beme
HeoO0XOZMMOM /IJIsl TOHWMaHUsl OCHOBHBIX 3aKOHOMEePHOCTe
TeXHOJIOTUYeCKUX, (PU3UKO-XUMUUECKUX, XUMUUECKHUX,
O6MOXMMHYeCKHIX MPOL[eCCOB.

YMmeTb - COCTaBJISITh CTPYKTYPHBIE ¥ TIPOCTPAHCTBEHHBIE (POPMYJIbI OPraHUUeCKIX
BEILIECTB, ONpe/iesisiTh K/IaCC COeIMHEeHH;

-TIPOTHO3MPOBATh CBOWCTBA OPraHWYeCKUX BEILeCTB;

- pelaTh SKCrieprMeHTa/IbHbIe 33/ja4l [IPUMEHHUTE/TBHO K MPOodeCcCroHaTbHOM
JIesITeTbHOCTH.

Bragetsb - HaBbIKaMH TIPUMeHeHHs] OCHOBHBIX XMMUUECKHX 3aKOHOB B
rpogeCcCUOHA/ILHOM esiTeIbHOCTH;

OTIK-4

TOTOBHOCTBIO C eCTeCTBEHHOHAYYHBIX TO3ULIUM OL|eHHBaTh CTPOeHUe, XUMUYeCKH 1 MUHEePaTbHbIN
COCTaB 3eMHOM KOphbI, MOp(o/ioruueckrie 0COOEHHOCTU Y reHeTUUeCKUe TUTTbl MeCTOPOXKeHHH
TBEePAbIX M0JIe3HBIX MCKOTIaeMbIX MPU PeLleHUH 3aZiay 10 PaLUOHATbHOMY U KOMILIEKCHOMY
OCBOEHUIO




3HaThb

- XUMWYeCKU Y1 MUHepaJIbHbIA COCTaB 3eMHOM KODbI;
- CTpOeHHe MUHEPa/IOB OCHOBHBIX TeHETUUECKUX THIIOB MECTOPOXK/I€HUM.

Ymetn - TIpe/iCKa3bIBaTh OCHOBHbIE XMMHUUeCKHe CBOMCTBA IMPOCTEMILINX
rpeZiCTaBUTesIeN K/1aCCOB OPraHUUeCKUX COeJUHEeHWN;
- IPUMEHSTH MOy4YeHHbIe pe3y/bTaThl Ha PaKTHKe.

Bnagets - HaBbIKaMH TIPUMEHEeHHs1 OCHOBHBIX XUMUUECKHX 3aKOHOB B
npodecCHOHaNbHOM [1esITeTbHOCTU

[1K-14

TOTOBHOCTBIO YUaCTBOBATh B UCC/IEZIOBAHUSAX 00HEKTOB MPOQeCCUOHATLHOM IeaTeTbHOCTH U UX
CTPYKTYPHBIX 3/IeMEHTOB.

3HaTh - METO/Ibl TEOPETUUECKOTO U IKCTIEPUMEHTA/IbHOTO UCC/IeI0BaHMS

YMmets - BBISIB/IATH COBPEMEHHbBIE HAIIPAB/IEHHsI Pa3BUTHsI HAyUHbBIX TEOPHH,
- MPOBO/IUTH YKCTIEPUMEHTA/IbHbIE UCC/IeI0BAaHUS (PU3UKO-XUMHUUECKUX, U
TEXHOJIOTHUECKHUX CBOMCTB MaTePHUAasIOB Pa3HbIX K/IaCCOB

Bnazgetsb - IPaKTUYECKUMHU HaBbIKAMU M SKCIIEPUMEHTA/IbHOTO UCC/IeJOBAHUS B
00/1aCTH XMWY U CITOCOOHOCTBIO OOBSICHITD UX Pe3y/bTaThl
TIPUMEHUTE/TbHO K POd)eCCHOHABHOM J1eSITe/TbHOCTH

I1K-16

TOTOBHOCTBIO BBITIOJIHATE KCTIepUMeHTa/IbHbIe U TabopaTopHbIe UCC/e0BaHus,
VHTEpIPeTUPOBATh MOIy4YeHHbIe pe3y/bTaThbl, COCTABIATh M 3alUILIATh OTYEThI

3HaTh - MeTOJbl MCC/eI0BaHUM (PU3UKO-XUMUUECKUX, TeXHOJIOTUUeCKUX U
(b13MKO-XUMUUeCKHX CBOWMCTB MaTepyasioB Pa3HbIX K/acCOB

YmMmeTb - COCTaBJISITh Y 3allIMIL[aTh OTUETHI 110 pe3y/bTaTaM 3KCIlepUMeHTaTbHbIX
HCCJie/IOBaHUM

Bnagets - OCHOBHBIMH METOZIaMH UCC/IeIOBaHUS U CITOCOOHOCTBI0 OOBSICHATD UX
pe3y/ibTaThl IPUMEHUTEeTHHO K MPo(ecCroHaNbHOM esaTeTbHOCTH

IK-18

B/Ia/IeHHEeM HaBbIKaMU OpPraHU3aliiy HayYHO-UCCIeJ0BaTeIbCKUX paboT

3HaTh - OCHOBHBIE 3Tarlbl OpraH13alyy | MJIaHUPOBaHUsI HAyYHO-
HCCIIeIoBaTeTbCKUX paboT

YMmeTb - OTIpPe/IeNSTh LIe/TU U 3a/IaUM SKCIIePUMEHTA/IbHBIX 1 JTa00paTOPHBIX
HCCJle/JOBaHUM;
- POEKTHUPOBATh 3Tarlbl 3KCIIePUMeHTa/IbHbIX UCC/IeJOBaHUMH.

Biagetsb - IPaKTUUeCKUMH HaBbIKaMU TEOPETUUYECKOT0 U SKCITIepUMEHTaTbHOTO

nccjaeg0BaHusA B obsactu OpFElHH‘-IECKOfI XHUMMHUY;

4. CTpyKTYypa U co/iep>KaHue JUCIHUIITUHBI

OO6111ast TPYA0EMKOCTh AUCIUITIMHBI COCTaBJIsieT 5 3aueTHbIX eAuHuUL] 180 aka/|. yacos:
- KOHTaKTHasi pabota — 19,2 akaz. vaca:
- aygudrtopHas — 16 akajl. 4yacosB;

- BHKP 3,2;

- camocrosiTesibHas pabota — 152,1 akaz. daca;
- MOArOTOBKA K 3K3aMeHy — 8,7 aka/i. yacoB
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1. OcHOBHbI€ MOHATHSA O | 3 2 18 |Koncnekr mo  |[domamnee  |[OK-1-3yB
PeaKL{OHHON npesaraeMoit  |3aganue Ne 1. |OITK-4-3yB
CriocobHOCTH nuTeparype 3amura [MK-14-3yB
ggg';ﬁg:fggx 3ammra naboparopHsIx [[IK-16-3yB
Kaccuduarys naboparopHoii  |pabor. [MK-18-3yB
PeareHToB U PeakIyii. paboTr.
dusnueckre U HU3MKOo- Pedeparsr.
XUMHUYeCKHe METO/IbI
WICCJIe/JOBaHMS B
OpraHU4yeCcKOu XUMHU
2. AmMLyKinyeckKye 3 2 18 |KoHcnekT o HomariHee OK-1-3yB
COeTUHEHUST npeyiaraeMont  |3aganue Ne 2. |OITK-4-3yB
JiTepaTtype 3awmra [MK-14-3yB
3amura nabopatopHsIx [TK-16-3yB
nabopaTopHOM |paboT. [TK-18-3yB
paboTsI.
Pecdepatsbl.
3. Anmudartryeckue 3| 2 (221 18  |KoHcmekT 1o HomariiHee OK-1-3yB
YI71€BOJOPO/BI nipezyiaraeMoii  |3aganue Ne 3. |OIMK-4-3yB
Jireparype 3awumra [TK-14-3yB
3amura nabopatophbix [TK-16-3yB
naboparopHoii  |pabor. [TK-18-3yB
paboThI.
Pecdepathbi.
4. ApomaTruyeckue 3|2 16  |KoHcnekT rno HomariHee OK-1-3yB
YI71€BOJOPO/bI npezsiaraeMort  |3aganue Ne 4. |OITK-4-3yB
JiTeparype 3awmra [MK-14-3yB
3arura nabopatopHbIx [[TK-16-3yB
11abopaTopHOi pabor. [TK-18-3yB
paboThI.
Pedepathbi.
5. CriupTsl, QeHobI, 3 2 22 | KoHCIIeKT 1o HomaniHee OK-1-3yB
npocTbie 3(rpbI npesnaraeMou  |3aganue Ne 5. |OITK-4-3yB
JiTeparype 3auura [TK-14-3yB
3aiiuTa nabopaTopHbix [[TK-16-3yB
n1ab0paToOpHOH | pagor. [TK-18-3yB
paboThI.
Pecdepatsbl.
6. Anbferusibl, KeTouel | 3| 2 | 2 20,1 |KoHcriekT no HomariHee OK-1-3yB
nipezyiaraeMoii  |3aganue Ne 6. |OITK-4-3yB
JirepaTtype 3awumra [TK-14-3yB
3ammra naboparopHsIx [[TK-16-3yB
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nabopaTopHO# | pabor. [MK-18-3yB
paboThI.
Pecdepatsbl.

7. Kap6oHoBeie| 3 14 |KoHCcrekT 1o Homarixee OK-1-3yB

KUCJIOTHI npezyiaraeMoii  |3aganue Ne 7. |OIMK-4-3yB
JirepaTtype 3awura [TK-14-3yB
3ammra naboparopHsIx [[IK-16-3yB
n1abopaTopHO# | paGor. IK-18-3yB
paboThI.

Pedeparsl.

8. AMUHBI 3 14 |KoHcrekT 1o 3aiura OK-1-3yB
nipeayiaraeMoii  |1abopatopHbix (OITK-4-3yB
nuTepaType pabor IMK-14-3yB
3awura [TK-16-3yB
nabopaTopHO IK-18-3yB
paboThI.

PecdepaThbl.
9. I'etepoyuknyeckue | 3 12 |Pedeparsr Koncnekr no [OK-1-3yB
COeIMHeHUs nipesnaraemout |OITK-4-3yB
mutepatype  [IK-14-3yB
I1K-16-3yB
[TK-18-3yB
HToro nmo gucuuniuHe: 6 62| 4 | 152,1 KonTposibHas
padorTa,
3ayeT
5. O6pa3oBaresbHbIe U HH(POPMALIMOHHBIE TEXHO/IOTHH
B npouecce mnpenopaBaHusi gUCUUIUIMHBI  «OpraHuyeckas XAMUS)» T[PHUMEHSETCs

TPpaaAULIMOHHAA I/IH(l)OpMaL[I/IOHHO-KOMMYHI/IKaL[I/IOHHaFI 06pa3OBaTEJ'IBHbIe TEeXHOJIOI'HNH.

Jlekiliy TPOXOAAT Kak B UH(GOpPMAalLMOHHOW ¢opMe, I/le UMeeT MeCTO I0C/ie/[oBaTe/lbHoe
W3/I0)KeHWe MaTephasia B JUCLMIUIMHADHOM JIOTWKe, OCYIIeCTB/sseMOe TPeUMYIIIeCTBeHHO
BepOa/bHBIMM Cpe/ICTBaMH, TaK U B (opMe JeKIMii-0eceibl WK [uanora C ayJJUTOPUEH, JIEKIUH C
TIpUMeHeHHeM 3JIEMEHTOB «MO3TOBOM aTaku», JIeKLMM-KOHCY/IbTALUMN, T/ie TeopeTHYecKuid MaTtepuas
3apaHee BbIJJAeTCSl CTYZeHTaM [/Isl CAMOCTOSITe/IbHOTO M3y4eHusl, [/isl IOATOTOBKM BOIIPOCOB JIEKTOPY,
TaK1M 00pa30oM, JIeKLIUsI TIPOXOAUT TI0 THTTY BOTIPOCHI-OTBEThI-AUCKYCCHSI.

[ToMuMO 3TOrO, B JIEKIIMM MOTYT HCIIOB30BATHCS 3/IEMEHThI MPOOJIEMHOTO W3JI0XKEHHS.
[TpobniemMHasi neKlUss HAayMHAeTCsl C BOIPOCOB, C TIOCTAaHOBKU TIPOO/eMbl, KOTOPYHO B XO/e
W3/IOKeHUsI Marepuana HeoOXOAWMO pemuTb. Takasi JeKuusi TpeAcTaBisieT cOO0M 3aHATHE,
nipe/iriofiararoijee MHUALMUPOBaHHOE TIpero/iaBaTesieM TIpUBJieUeHHe ayJUTOPUU K peLIeHUI0
KPYITHOM HayuyHOW mTpoOseMbl, pacKpblBaeT BO3MOJKHbIE TIYTH ee pellleHus, IT0Ka3bIiBaeT
TEeOpeTUUeCKyl0 U TMpaKTUUYeCKyl 3HAUMMOCTh AOCTIKeHUU. Ha mpobreMHON JsieKUMH HOBOe
3HaHWe BBOJUTCS KaK HeU3BeCTHOe /Jisi CTyAeHToB. [losyueHHass uHboOpMaliusi ycBavBaeTcsl Kak
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JTMYHOCTHOE OTKPBITHE ellle He U3BeCTHOTO [jisi Ce0si 3HaHMSI.

Ocoboe MecTo B Tiporiecce Tpero/ilaBaHusl AUCHUITIMHBI «OpraHuueckass XMMUs» 3aHUMaloT
JIEKLIMH C UCTI0/Th30BaHUEM JIEMOHCTPALIMOHHOTO XUMUYECKOTO IKCIIePUMeHTa, KOTOPBIH TI03BOJISIET
HanboJsiee TIOJTHO peayM30BaTh MeTOJ MPoOieMHOro OOydeHHs uepe3 IMOCTaHOBKY TMpobieM c
TIOMOIIIBI0  IEMOHCTPAL[id  sIB/IeHWH, peakluid WM TpOLecCoB. B03MOXKHO 00beAuHeHUWEe B
JIeK[IMOHHOM ~ W37/IOKEHWW TIPUEMOB MBICJIEHHOTO U PeajbHOrO JKCIIepUMeHTa, UTO JaeT
BO3MO>KHOCTh (hOpMHUPOBaTh 3HaHUsI O0Jiee BLICOKOM CTerieHH 0000IIeHHOCTH.

Onsi peanusanyu  MH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHOM — 0Opa3oBaTeslbHOM — TEXHOJIOTHM
TIPOBOZSATCS  JIEKLMM-BU3ya/lM3allii, B XOZ€ KOTOPbIX W3/IOKeHWe TeOpeTUYecKoro MaTepuaa
COTIPOBOYK/IAeTCSI TIpe3eHTaLrel.

JIeKIIMOHHBIN MaTepHuas 3aKpervisieTcs B Xofe /1abopaTopHbIX paboT, B XOfie KOTOPBbIX yueOHast
paboTa TIpOBOAWTCA C pealbHBIMM XHMHUECKMMH BeljectBaMd. Ha abopaTopHbeIX paboTax
BBITIOJTHSIFOTCSI TPYIITIOBBbIE WM WHAWBUAYyalbHble 3a/laHUsl 10 TPOMJeHHON Teme. IIpoBeneHue
nabopaTopHBIX PabOT HeOOXOAUMO TIpeABapsATh UHCTPYKTAXXEM TI0 TpaBWIaM 0Oe30racHOM paboThl B
XUMUYeCKOW saboparopur. OCHOBHBIM YCJIOBUEM [IOMyCKa CTYZAEHTOB K JiabopaTopHOi pabote
SIBISIeTCSI MX 00si3aTesibHasi MOJATOTOBKA K HEM C COCTaB/ieHWEM TeOpeTWYeCcKoro BBefeHus. [Ipu
TpOBe/leHNY  Tab0paTOPHBIX 3aHATHH MCIO/IB3YeTCsT METOJ, KOHTEKCTHOrO 00ydeHusi, KOTOpBIH
TI03BOJISIET YCBOWTH MaTephas IyTeM BbISIBJIEHUs] CBs3el MeXy KOHKDETHbIM 3HaHWeM U €ro
npuMeHeHneM. Kpome Toro, 1esecooOpa3HO  HMCMOJ/IB30BATh — TEXHOJOTMIO  KOJIJIEKTHBHOIO
B3auMo0OyueHusi (TapHyr0 paboTy) Tpex BHOB: CTaTMUecKas Tiapa, [AWHAMHUecKas Tiapa,
BapHallMOHHAs Tlapa; COBMeIIasi ee C TeXHOJIOTHeH MOAY/IbHOrO 00yueHusl. BBITOHUB SKCIIePUMEHT,
CTyJieHTbI (hOPMY/UPYIOT 0000I1[eHHbIe BBIBOABI 10 CEPUU OTbITOB, MCIIOMb3Ysl TPHUEMbI aHAJIOTUH U
CpaBHEHWsI.

CamocrosiTenibHasi paboTa CTY/IeHTOB SIB/ISIETCS OAHUM W3 Haubosiee 3(deKTUBHBIX Cpe/CTB
pasBuTHsl TIOTpeOHOCTM K OyayuieMy camooOpa3zoBaHuio. CamocTositesibHasi paboTa CTY/IeHTOB
BK/TFOUaeT B ce0si camble pasHooOpa3Hbie (OpMbl YUeOHOM [1esTe/TbHOCTH: BBITIOJTHEHVE [JOMAITHHX
3a/laHui, 3aBepiueHre O(GOpPM/IEHHs] 1ab0paTOPHBIX PaboT, TOJATrOTOBKA K TIPAKTHKYMY, HM3ydyeHHe
OCHOBHOTO U [IOTIOJTHUTE/ILHOTO MaTepvasia 1Mo yueOHMKaM W TOCOOWsIM, uTeHWe W TpopaboTKa
HAay4yHOW /MTepaTypbl B OuOMMOTeKe, HarvcaHue pedepaToB M KypCOBBIX padOT, TOATOTOBKAa K
KOJUIOKBUYMaM, 3ayeTaM, UTOrOBOM aTTeCTaL[|H.

CamocrosiTenibHasi paboTa CTYZEHTOB [IO/DKHA OBITh HarpaB/ieHa Ha 3aKperuieHHs
TeOpeTUYeCKOTr0 MaTepuasia, U3/I0KeHHOTO TIpero/iaBaTesieM, Ha MPopabOoTKy TeM, OTBeJjeHHbIX Ha
CaMOCTOsITe/IbHOEe M3yueHre, Ha TIOATOTOBKY K J1ab0paTOPHBIM 3aHSTHSIM, BBITIOJIHEHHE [JOMAITHIX
3a/laHUi ¥ TIO/ITOTOBKY K PYOe)XHOMY M 3aK/THOUHTEILHOMY KOHTpOJIFO. [IOMUMO 3TOTO, CTYZEeHTHI
TIPe/ICTABJISIFOT Pe3yJ/IbTaThl CBOEH CaMOCTOSITeTbHOW PabOThI B BU/ie TIpe3eHTaluH.

CamocTosiTenibHas paboTa CTyZeHTOB 10 JuciruiHe «OpraHudeckass XUMMsD» BKJIFOUAeT
pellieHye 33/]a4 U BBITIO/IHEHVe 3aIaH|i Perpo/IyKTHBHOTO XapaKTepa 10 aJlrTOPUTMY, TIPeI0KeHHOMY
TIperofiaBaTesieM.

[lpu mnpoBeseHNM pPYOEXHOrO U 3aK/IIOYUTEIBHOTO KOHTPOJSI OCHOBHBIMU 3a/layaMH,
CTOSIILIUMU TIepefi TIperoJiaBaTesieM, SIBJISFOTCS: BbISIBJIEHHWe CTereHW TpaBUIbHOCTH, OObema,
r/1yOuHBI 3HAHWM, YMEHWH, HaBBIKOB, TOJYUYEHHBIX TPH M3YUYEHHH Kypca Hapsay C BbISIBJIEHHEM
CTeTeHW CaMOCTOSTe/TbHOCTH B TIPUMEHEeHUH T0/TyYeHHbIX 3HaHUH, YMEeHHH 1 HaBBIKOB.

CoBpemMeHHble WHTEPAKTUBHBIE CpECTBA IO3BOJIIOT 3KCIIEPUMEHTUPOBATh C HOBBIMHU
dopmamu KoHTpossi. CTyeHTaM TIpe[jiaralTCs TecTbl W 3aJaud B 3JIEKTPOHHOM BHjlE, C
aBTOMAaTH3MPOBAHHOM CHCTEMOU MPOBePKU. B oT/iMure 0T 0OBIYHOTO TECTUPOBAHUS TAKOM CIIOCO0
KOHTPOJISI TI03BOJISIET CTyJeHTaM B Jit000e BpeMsi TIPOMTH TeCT, INPOaHa/lMu3MpOBaTh OMIMOKH U
TIPOMTH TECT BTOPUUHO.

B pomonHeHnr K Kypcy «OpraHuueckas XAMHSI» OOYYarOL[UMCS MOXXeT TIPOMTHU B
JMCTAHI[MOHHOK (hopme OHIAKWH-KypC «Kak XuMust 0OBSCHSET M HU3MEHsIeT OKDPY’KAIOL[UH MUp».
Kypc coctout u3 10 nekiuii. Kypc yiekiuii aéT TiepBoHavaJbHOe TpefiCTaB/eHre 0 XUMHUM U eé
POJIM B >KHU3HM uesioBeKa U obijectBa. OH COCTOWT U3 ABYX yacTeid. [lepBasi U3 HUX paccKa3bIBaeT O
TOM, KaK XUMHsI OOBSICHSIET OKPY’KAlOIWi MHpP: KaK YCTPOEHBbI BeIleCTBa, MOouemMy M KakK HIyT
XUMUYeCKHe peakl[iM, KakKue BelleCTBa OIMpeJesisiioT CBOWCTBA JXMBLIX CHUCTeM. BTopasi uacTb
TOCBAAIIleHa TIPUK/IAJHBIM acrieKTaM XWMHHU: OHa T[I0Ka3blBaeT, KaK XWMHSI B/IMSIeT Ha >KU3Hb
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o01jecTBa 1 y/yulllaeT TIOBCeJHEBHYIO JKU3Hb JII0/lel. B Heli paccka3biBaeTcs O [IeHHBIX MTPOAYKTax
XUMHYECKOW TIPOMBIIIIEHHOCTH, XUMHWYECKHUX Crocobax TPOM3BOJCTBA HSHEPTMM M HOBBIX
MareprasiaX, HOBBIX BeIeCTBaX, HCIOb3yeMbIX B OBITY, COBPEMEHHBIX CTEK/IaX, MUTMEHTax M
Kpackax. ExxeHeje/bHble 3aHATHS OyAyT BK/IHOYAaTh MPOCMOTP TEMATHUECKMX BHUEOJEKIUN U
BBITIOJTHEHUE TECTOBBIX 33/JaHWN C aBTOMATHU3MPOBAaHHOM IMPOBEPKOW pe3y/bTaTOB M TBOPUECKUX
3a/laHUi C TIOCIe YoM o0cyxjeHreM Ha ¢opyme. Kypc siBisiercst o6meobpa3oBaTe/ibHbIM, He
TpebyeT crieliMasbHOM TOATOTOBKA M PaCCYMTaH Ha LIMPOKYIO ayJAUTOPHIO CJIyIIaTesieid, B TIePBYIO
ouepe/ib CTYJEHTOB HEXUMUUYECKHUX BY30B U (PAaKy/JbTETOB U JIIOJEH, Y)Ke TO/yUMBILIUX BBICIIIEE
oOpa3oBaHMe, HO J>Ke/lalI[UX Oosblle y3HaTh 00 OKpY’KallleM MHpe U TIOBBICUTH CBOM
o0I1IeHayYHbIN YPOBEHb.

6. YueOHO-MeTOANUYeCKOe 00ecrieueHe CaMOCTOATe/IbHOI padoThl 00yUarmuxcs

CamocTosiTenibHasi  paboTa CTY[eHTOB TOZApA3JesisieTcss Ha ayAUTOPHYH, KOTOpas
TIPOUCXOUT KaK BO BpeMs /1abOpPaTOPHBIX 3aHSTHM, TaK M Ha IJIAHOBBIX KOHCY/bTalWsX, U Ha
BHeayJIUTOPHYIO, POUCXO/SIIYI0 BO BpeMsl TIOATOTOBKH CTY/l€HTaMH OTUEeTOB IO J1ab0paTOPHBIM
3aHATHSIM U BBITIOJTHEHUS JOMAIITHUX 3alaHUM.

AypuTtopHasi caMmoCTOsiTellbHasE paboTa OOYYarOLUXCs TPeAToaraeT MPOXOKIEHHe
TECTUPOBAaHUSI TI0 KaXXAOMYy pa3fieNy AWCUMIUMHBL. TecTbl BK/IIOUAIOT TeOpeTUdYecKue u
NpaKTUYeCKWe 3aJjaHusl, OTBeTbl Ha KOTOpble TPeOyHT TIyOOKOro TOHMMAaHWsS W3Y4eHHOrO
Mareprana. TecTbl TIOCTPOeHBI eAWHOOOpa3HO: K KaXOMy BOIMPOCY TIpeZJiaraeTcs YeTbIpe
BapraHTa OTBETOB, CPeJU KOTOPBIX OJWH WM HEeCKOJBKO TpaBWIbHbIX. OOpaboTKa pe3y/nbTaToB
OCYIIEeCTB/ISIETCSI TIyTeM COTIOCTaBJIEHUsI TIOYYeHHBIX pe3y/bTaTOB C 3TaJIOHHBIMU U TIPOTEKaeT
oueHb ObICTPO. MakcrMasbHOe KOJTMYecTBO 0asiioB B Kax/joi TeMe Kypca — 10.

KoHTpobHbIe Bonpockl 1o TeMe «OCHOBHbIE MOHATHSA OPraHUYecKol XUMHN»

Teopust XMMHUYeCKOro CTPOeHUs OpraHnyeckux coefiHeHui A.M. byTiepoBa
BanenTHOe cocTosiHMe aToMa yriiepoza.
I'mbpuusanyis ¥ NpoCTpaHCTBEHHAsI CTPYKTYPa MOJIEKYII.
XyMuyeckasi CBsi3b B OpraHMUeCKHUX MoJIeKyJlax.
V3omepus opraHU4YeCcKUx coeIMHeHNH.
[ToHsiTHE 0 KOH(bOpMaLUSAX.
OcCHOBHBIe NMPUHLMIBI K/IAaCCU(UKALM OPraHUYeCKUX coeiHeHUH. DyHKIMOHa/IbHbIE TPYIIIbL.
B3anMHoOe BAMsiHHE aTOMOB B MOJIeKy/1aX OpraHMuecKuX BelllecTB. DJ/IeKTPOHHbIE 3((eKThI.
Knaccugukaiys XuMHuuecKux peaklivii B OpraHuueckond XUMHUU.
MexaHn3Mbl XMMWUYECKHX peakliii B OpraHuueCcKon XUMHU.
MexaHu3M peakliiy cBOOOJHO-pa/iMKalbHOTO 3aMellleH sl
MexaHu3M 371eKTpO(PUILHOT0 NpUCOeArHeHUs (Ha IpUMepe).
MexaHU3M HYK/1e0(pU/IbHOrO IPUCOeJUHEHNs (Ha Ipumepe).
MexaHu3Mm 371eKTpohUIbHOTO 3aMelljeHust (Ha TIpUMepe).
MexaHu3M HyK/1e0(UTLHOTO 3aMellleHus (Ha TipuMepe).
. OuncTka opraHu4YeCcKuXx BelleCTB.
. KonnuecTBeHHBIN U KaueCTBeHHbIN 3/1eMEeHTHbIN aHa/Iu3 B OpraHuyecKor XUMUM.

18. dusyueckrie MeTO[pl H3y4yeHMs] OpraHWuYecKWX COeJVHEeHWM, WX CYL[HOCTb U
BO3MOXKHOCTM IIDUMeHeHUs: pe()pakTOMeTpusi, KOJIOPUMeTpHsl, H3MepeHHe 3/IeKTPUUeCKUX
JUTOSIbHBIX MOMEHTOB, peHTreHorpadusi ¥ 37eKTpoHorpadus, Tonsiporpadusi, aHOAHas
BOJIbTAMIIEDOMETPHs], CIIEKTPOCKONUYecKue MeTofpl ucciefioBaHuss (UK- u Y®- criekTpsl
TOTJIOL[EHUS], 3/IEKTPOHHBIM TapaMarHUTHBIA PEe30HaHC, SAEPHbIM MarHWTHBIM Pe30HaHC,
CIIEKTPOIIO/ISIPUMETPUS], MaCcC-CIIEKTPOCKOMKS).

19. BaxkHelimue UCTOYHUKYA WHGPOPMA 00 OpraHMYecKNX COeAUHEeHHSX W OPraHuYeCcKuX
peakLysX.

20. OcHOBHBIe MeTOAbl W TIpHEMbl pabOThI TIPU CHHTe3e OpPraHWUYeCKUX COeJUHEHHI:
HarpeBaHue; IeperoHKa IpU aTMOC(epHOM JaBjeHWH, C BOJSHBIM IapoM, (PpakL{MOHHAas

LONPUI A WN =
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TieperoHKa; KCTPAKLsi; BLIOOP pPacTBOPUTENS W TMOPSI0K PabOTHI TIPU TlepeKpUCTaT3aL{UH
OpraHMYecKHX BelllecTB; CyO/MMariust; feliCTBYe BhICYIIMBAIOIIMX BeIleCTB.
21. OmnpepesieHe KOHCTaHT UYMCTOrO OPraHMYeCKOro BellecTBa (TemmepaTyp KWIIeHUs U
I/IaB/IeHNUs], TVIOTHOCTU U JPYTHUX KOHCTAHT)

KOHTpo/IbHBIE BONPOCHI N0 TeMe «AJTMLMK/IHYecKHe coeJUHeHUs»

['omonornueckunt psz, LMK/I0aaIKaHOB.
CTpoeHue 1IUK/I0a/IKaHOB.

Crnioco0blI MoJTyYeHust LIMK/I0a/TKaHOB.
dusnyeckre CBOMCTBA LIUK/I0aIKaHOB
XHMUUeCKUe CBOMCTBA L[UK/I0a/IKaHOB.
[IpuMeHeHre LIMK/I0aIKaHOB

kW=

KoHTpo/IbHBIE BONIPOCHI 10 TeMe «AjiidaTHuecKue yrjieBo/j0poab»

I"'omosiornueckun psf, npefesbHbIX yIaeBoL0poioB. M3omepusi.
[IpypofHbIe UCTOYHUKU a/IKaHOB.
[IpomblIIeHHbIEe M CUHTETHYECKUe MeTO/bI 0Ty YeHHUs.
MeTop! HaeHTU(PUKALIMH a/IKAHOB.
['omoMTHUeCKHe peakLy aJKaHOB.
Mukpoburoioruueckoe OKMC/IeHHe alkaHOB Kak MeToJ, 61ocuHTe3a Geska.
['omosiornueckuut psf, 3TUNEHOBBIX YI/I€BOJOPO/OB.
[Tpupopa aBoiiHOM cBsi3U. CTPYKTypHasi U reoMeTpruyeckas ( LiUC-, TpaHC-) U30MepHSl.
Crioco6blI 1oJTyyeHust amKeHOB.
. ®u3nyeckue CBOKWCTBA.
. X¥MH4ecKue CBOWCTBA.
. OneKTpodUIbHBIA MexaHu3M peakii. [lonsTre o s-komruiekcax. CTpoeHre, yCTOMUMBOCTE U
PeaKIMOHHask CIIOCOOHOCTh KapOOHMeBbIX MOHOB. [1paBrio MapKoBHHKOBA.
13. OkucneHue 3TUIeHOBBIX YIJIeBOLOPOAO0B, 030HUPOBaHMe.
14. BeicOKOMOJIeKy/ISIpHble coejuHeHus1. [lommepu3anys o1e(puHOB.
15. BakHeliye noyivankeHbl U UX IPUMeHEHMe.
16. Peakijuy ajikeHOB, 3aTparvBarolliye a/uIujibHble CBSA3U.
17. T'omosioruuecKuii psiji alleTUIeHOBBIX yT1eBOA0poAoB. V3omepus.
18. DneKTpoHHOe CTpoeHue.
19. ITonyueHue asKVHOB
20. ®usnueckre CBOUCTBA.
21. XviMHUuecKue CBOMCTBa
22. KucnoTtHble CBOWCTBA TePMUHA/IbHBIX a/IKUHOB.
23. [lomimepu3aLys alKHUHOB.
24. , IlpumeHeHue aLjeTU/IeHa U ero rOMOJIOrOB.
25. Knaccrgukanys JUeHOBbIX YI/IeBOLOPO/OB.
26. Crioco0bl 1o/TyueHusi TUeHOB.
27. DneKTpoHHOe cTpoeHre. OCOOEHHOCTH CBOMCTB COTPSDKEHHBIX TUEHOB.
28. DneKTpopUIbHOe pUCoeHEHHE.
29. /leHOBbIV CHHTE3.
30. ITonmmepu3anys gueHoB. HaTypanbHbIM U CHHTETUUECKUN Kay4YyKHU.

LN AWM=

_ =
_ O
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KoHTpo/IbHBIE BONPOCHI 110 TeMe «ApoMaTHUYeCcKHe yI/IeBoJ0PoAb»

["oMosiorryecKuii psiji apoMaTUUeCKHUX COeMHEeHUM.
CTpoeHune apomMaTUUeCKHUX COeUHEHUMN.

Crioco0ObI 1o/TyueHHst apOMaTUUYeCKUX COeIMHEHHH.
dusnyecKre CBOMCTBAa apOMaTHUYeCKUX COeIMHEHUH.
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XyMUyeckre CBOKMCTBa apOMaTUUeCKUX COeMHEHUN.
[TprMeHeHre apoMaTUYeCKUX COeJUHEeHUH.
MexaHU3MBbI peakLuii 371eKTpOo(UILHOTO 3aMelleHHs] B apOMaTUUYeCKOM psifly.
I1paBunia opreHTaL[UM 3aMecTuTernel B 0eH301bHOM KOJIbLIe.
KoHTpo/1bHBIE BONPOCHI 10 TeMe « CMPTHI, POCThIe 3(hpUpPbI»

["'omonoruueckuii psif, 0JHOATOMHBIX CITUPTOB.
CTpoeHue 0JHOAaTOMHBIX CITUPTOB.

Crioco0ObI 1o/TyueHHst OJHOATOMHBIX CITUPTOB.
dusnyeckre CBOKMCTBA OJHOATOMHBIX CITUPTOB.
XHMUUeCKre CBOMCTBA OJIHOATOMHBIX CITHUPTOB.
[TpuMeHeHre 0JHOATOMHBIX CIIUPTOB.

CTpoeHre MHOTOAaTOMHbIEX CIIUPTOB.

Crioco06bI 110/TyueHUst MHOTOATOMHBIEX CITUPTOB.
du3nueckre CBOMCTBA MHOTOATOMHbIEX CITUPTOB.

. XuMH4YecKre CBOHMCTBa MHOTOAaTOMHBIEX CITMPTOB.
. HPI/IMGHEHI/IE MHOI'0aTOMHBIEX CITUPTOB.

KOHTpOJ’IbeIe BOIIPOCHI 10 TeEMe «®DeHo/1bI»

Crpoenue (HeHOOB.

Crioco06sI rosiyueHUst (heHOJIOB.
dusmueckue cBocTBa (GeHOIOB.
XyMUUecKre CBOMCTBa (heHOJOB.
[TpumeHeHue ¢eHOMOB.

KoHTpo/ibHBbIE BONPOCHI N0 TeMe «A30TCo/iep Kaljue coeJNHeHs»

AwmuHbI anudaTryeckye.
HomeHkatypa aMuHOB
[TonyyeHnue aMuHOB
X¥MUyeckKue CBOKMCTBa aMHUHOB.
ApoMaTtnyeckue aMUHbI: TIOJTyuyeHue, CTPOeHUE U CBOMCTBaA.
Hurpocoenynenus.
unaszocoenyHeHUs. .
A3ocoeiHeHUs

KOHTpOJIbeIe BOIIPOCHI 10 TéEMeE «AJ'[b}J[EI‘I/I,E[bI, KeTOHbI»

Anbperupl: Knaccuukarys, U30MepHs..
KeToHsI: K1accuurkalys, U3oMepusl.
HomeHk/aTypa KapOOHU/IBHBIX COeAMHEHHH.
Mertogp! nosnyuyeHus.

dusnyeckure CBOMCTBA.

XuMHUecKue CBOMCTBA.

IIpumeHeHue.

KOHTpOJ’IbeIE BOIIPOCHI 110 TéEMeE «KapﬁOHOBbIE KHC/T0TBI»

[TpenenbHbIe KAPOOHOBBIE KUC/IOTHI: K/IacCH(PUKALIWsI, ©30MepUsi, HOMEHK/IaTypa
MeTo/ibI 10/TyueHUsI TIpe/e/IbHbIX KApOOHOBBIX KHUCIOT.

du3nueckre CBOMCTBA Npe/ie/TbHbIX KAPOOHOBBIX KUCJIOT.

XuMHUuecKre CBOMCTBA Tpefie/TbHbIX KAPOOHOBBIX KUCJIOT.

11



5. IIpumeHeHMe Tipe/ieTbHBIX KAPOOHOBBIX KUC/IOT.

6. @yHKUMOHa/NbHBIE TIPOU3BO/IHbIE KADOOHOBBIX KHCJ/IOT: CO0XKHBIE 3(GUPbI, aMUZbl ¥ HUTPHUIIbI
(cTpoeHrie, HOMeHKJIATypa, [Oy4YeHre, CBOMCTBA).

7. @OyHKIMOHANbHbIE TIPOM3BO/JHbIE KapOOHOBBIX KHC/OT: aHTHAPUIbI U TaloreHaHTWpPHU/IbI
KapOOHOBBIX KUC/IOT (CTPOEHHe, HOMEHK/IaTypa, Mo/yueHre, CBOWMCTRBA).

8. [ukapOOHOBbIe KWUCJ/IOTHI: TIOyUYeHHe, CBOMCTBA 1 TIPUMEHeHHe.

9. Apomaruueckue KapOOHOBble KHCJIOTBHL: TIOTydeHHWe, (U3MUYecKde CBOMCTBA, CTPOEHHWE U
XUMUUEeCKHe CBOMCTBA.

10. HenpenenbHble MOHO- 1 IMKapOOHOBBIE KUC/IOTHL: : TIOJTyueHre, CBOWCTBA U TIPUMEHEHHe.

11. AMMHOKHC/IOTBI: COCTaB, KiaccruuKalysi, HOMeHK/IaTypa, CTpOeHue, NoJjlyueHre, CBOWCTBa.

12. I'MpOKCUKUC/IOTHI: HOMEHK/IAaTypa, U30MepHsl, IoJIlyueHre 1 CBOMCTBa.

13. l'asioreHKapOOHOBBIE KMCIOThI: HOMEHK/IAaTypa, MeTO/[bI TIOJTyUeHHs], CBOMCTBA.

14. AJBIerUIo- Y KeTOKUUIOTBI

KOHTpOJIbeIE BOIIPOCHI 10 TEME «FETEPOHI/IKHI/I‘IECKI/IE coeJuHeHus»

1. Knaccudukaius reTepoLMK/IOB 0 UMC/IY 3BeHbEB B LMKJIE, TI0 YUCIY U UHJUBUAYaTbHOCTH
reTepoaToMOB.

2. Howmenknarypa.

3. ApOMaTHUYHOCTh TeTEepPOLIUKIIOB.

4. Tlonsatue o0 anKajoOuAax.

5. TMupumuauH. OKCH- M aMUHONMPUMUJUHBI, BXOJSALME B CTPYKTYPY HYK/IEMHOBBIX KHUCJIOT.
Ypauwsi, TAMUH, LIUTO3KH.

6. Ilypunsl. Ctpoenuwe. XuMuueckue ocobeHHOCTU. PacripocTpaHeHue B mipupoje. MoueBas
KHCJI0Ta, KOperH, TeOOPOMUH, a/|eHVH, TYaHWH.

BapuaHTBhI TeMaTHYeCKHX JJOMALIHUX 3a/JaHUA
JJIS CAMOCTOATE/TbHOM PadoThI CTY/JEeHTOB 10 TEMaM

[TlomainHee 3aganye No 1
no teme «OCHOBHbIE NOHATHS OPraHUYeCKON XMMHUH»

B nmomariHem 3amaHuu 1o TeMe «OCHOBHBIE TIOHSITHSI OPraHUYeCKOW XUMUK» BCe 3aJlaHusl
oLleHUBaKOTCs 110 1 Gasy.

1. TTo Ha3BaHUIO BellleCTBa COCTaBbTe ero CTPYKTYPHYIO hopMymy:
a) OyTUATpeTOyTH/IN30TIeHTHIMETaH;

0) rekceH-4-1H-2-0Bast KKCJIOTA.

2. Ha3oBuTe coefiuHeHue, CTPYKTYpHbIe (hOPMYJibl KOTOPBIX MPHBe/I€HbI HUXKe:

CH;
a)CH2=CH—CHz—C|=C—CH3; N
CH; — CH - CH3
»~0
6) - | CH; - CH, \C
N H
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3. IlpuBeiuTe MprMepPbI XJIOPIIPOM3BOJAHBIX 3TaHa, KOTOPLIE:
a) UMerOT U30Mephl;
0) He IMEIOT U30MEepOB.

4. YKaxuTe, 3a CuéT B3aUMOJEHCTBUA Kakux opburaneil obpa3oBajuch O- U T-CBSI3U B
MOJIeKyJie IporeHa?

5. K kakum K/1accaM OTHOCATCS C]Ie,qy}OH_[I/Ie OpraHrnyeckre CoeJMHEHMW:
/O
a) CH3—CH—Q l") CH3—CH2—N02
| OH
CH;
6) CH;— O-CH,-CHs;; pa)HO -CH, -CH,—CH, —-CH, —-OH?
/O
B) CH,— CH-Q
|

OH
CH;

6. Kakue BU/ibl MPOCTPAaHCTBEHHOM M30MepHU XapaKTepHBbI /1JIs1 C/Ie[yIOIIUX COeJMHEeHU:

a) CH; — CH, — CH, — CHj3; 6) CH; - CH - COOH ;

B) HOOC — CH = CH - COOH? OH

7. OxapakTrepu3yiTe CrocoObl Tepejaud B3aUMHOTO B/IMSHUSL aTOMOB B OpraHUYeCKUX
MoJIeKyIax: I\

I\
CH3 — CH2 — NHz, NH2 — <:> NNOZ NOz

YKa)kuTe BH/J| M 3HaK 37IeKTPOHHBIX 3(D(HEKTOB 3aMeCTUTe/IeN B ZJAHHBIX COeIUHEHUSIX.
8. PacripesiesieHue 3/1eKTPOHHOM TJIOTHOCTH B MOJIEKYJIe (heHOJIa OTPaXXeHO (OpMYJION:

4
KaKI/IMI/I BHEKTpOHHbIMI/I Bq)q)EKTaMI/I O6JIa'E[aET FI/I,E[pOKCI/I]'IbHaH rpynna?

9. PaccuuTatite 3/ieMeHTHBIM cocTaB (B %) coefuHenuss CoHsNO,.

10. PaccuuratiTe TIpoLieHTHBIM COCTaB COeIMHEHUS TI0 JJaHHBIM 3/IeMeHTHOT'0 aHa/l13a:
HaBecka — 4,37 Mr;
m(CO,) = 15,02 wmr;
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m(H,0) = 2,49 wr.

[lomainHee 3aganue No2

no TeMe «AsMaTHyecKue yrieBojopoabI»

B fomariiHeM 3a7iaHuy 110 TeMe «AsdaTtrueckrie YI1eBoA0POAb» BCe 3aflaHHsl OLIEHUBAIOTCSA 110 1
Gasny.

1. Kakyto maccy 6pomMHO# BO/bI C MacCcoBoO# f1osieit 6poma 1,6% morkeT 0becriBeTUTh
nponusieH o6bemoM 1,12 /1 (HopMasbHbIe yC/IOBUS).

2. V306pa3uTe MpOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJIbI TeTPaX/IOPMeTaHa.
3. Hamuiivre cTpyKTypHbIe (POPMY/Ibl CIeYIOIIUX COeMHEHUN:

a) 2-MeTu/-0yTaHa 0) meHTeHa-2
B) 4-MeTU/I-TIeHTHHa- 1 r) 3-9TWI-TileHTeH-4 —1H -1

4. Kak MO>KHO TOJTyulTh OyTaH U3 C/IIYIOIUX COeTUHEHHIA:
a) 1-6pombyTtaHa
0) XJIOpHUCTOrO 3TH/IA
B) OyTeHa-2.

5. HanuiiiMte ypaBHeHUe peakidu TojuMepu3atiuu 2,3-auMetunbyTeHa- 2

6. Hanuimre ypaBHeHUs1 C/IeIyIOIIUX peaKLvii:
a) oyrtuH -1 + HBr -
0) auetwnenus Hatpus + CoHsJ - -
B) riporieH + H —
r))nentad + HNO; —

7. Harummre ypaBHeHUs peakljyi, IIpY NMOMOILIM KOTOPbIX MOXXHO OCYLLECTBUTH C/IefyIoIlye
TIpeBpaleHus:
a) 9TaH — XJIOp3TaH — 3TeH — 1,2-IUXJI0Op3TaH — 3THUH.
6) 3-metun — Oyten -1 ~ 1,2 guxsop -3- MeTWI0yTaH — 3- MeTWIOyTHH- 1 —
3- MeTunOyTHUIeHU] HaTpusi — 4- METU/I-TIeHTHH- 2.

8. Tlpu okucnenuu yriaepogopoga CgHis 00pa3yroTcs aljeToH u 1iaBesieBast KuciaoTta. Kakoa
CTPYKTYpa 3TOro yrieBojopoza?

9. IIpu nponyckanuu 11,2 1 cmecu metaHa, CO,,CO uepe3 pactBop NaOH, B3sTblIi1 B
n30bITKe,00beM HMCXOAHOW CMecu yMmeHblnwics Ha 4,48 n (Hy ). [as TOMHOTO CropaHust
ocTaBILelcst cMecu TioTpeboBanock 6,72 1 kucnopoza (Hy ). OnpeziesiuTe cOCTaB MCXOJHOW CMeCH
( B % 1o 00BEMY ).

[lomaintHee 3agaHyie No3

1o TeMe «ApoMaTuyecKue yrjieBoAopoAbI»
B pomariiHeM 3a1aHuM 110 TeMe «Apomatvyeckye yriieBoZopozb» BCe 3a[aHusl OL|eHHBaroTCA 1o 1
Gasny.
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1. Kakue yrieBog0po/ibl Ha3bIBatOTCS apOMaTUYeCKUMU U IToueMy?
2. Hamuiure cTpyKTypHbIe (POPMYJIbI CIe[yIOIIUX COeJUHEHU:
a)1 —3tun -2 —nponun — 3 —OyTHI0eH30T;
0) 1,4 —quaTHUOEH30/1.

3. Hanmivte cTpyKTYpHYIO opmyny yrieBoaopoza CqHiy, Metoliero Tpu
MOHOHUTPONPOX3BOAHBIX. HazoBuTe yryieBoZ0pos.

4. Hanuiure peakLjuu TOJIyOJIa:

a) TUTIMYHBIE U J71s1 OeH3071a;
0) Takue, B KOTOpbIe OEH30/1 He BCTYTIaeT.

5. Harummure peakijyu, ¢ MOMOIIbIO KOTOPBIX I'elTaH MOXKeT ObITb TIpeBpalleH B
yT/71eBOJIOPO/ibI IPYTUX FOMOJIOTMUECKUX PSJOB.

6. Ucxops 3 6eH3071a, Mpe/IoKUTe MyTh CUHTe3a N —TOJIY0JICY/Tb(OKUCIOTHIL.

7. CKO/MBKO TPaMMOB Tojiyosia ToTpeOyercsi [yisi mosydeHuss 113,5 r© TpUHHUTpOTO/yO/a
( TpoTHna ), ecu BeIX0Z NpoAyKTa peakiuu 80% OT TeopeTUuecKoro.

8. [aHwI crieiytoliie OpraHUYecKre BeljecTBa: OeH30J1, TOyos1, GpoMOeH30/1 1
HUTPOOeH30/1. PacrosnioxuTre ux B MIOPSIIKe YBeJTHUUeHHs peakIIMOHHOM CITOCOOHOCTH B PeakLuu
xyioprpoBaHust. OG0CHY#Te CBOI OTBET.

9. Ocy1iecTBrTe MpeBpaleHus:

CH; - CH,CI - CH; = CH, - CH.Br - CH,Br - CH =CH - Cg¢H¢—~ Ce¢Hs — CH3
- n — 6pomrosiyon — n — GpombeH30iHasi KAC/IOTa.

10. TIpu OpomupoBanuu 8,4 r romosiora OeH30/1a, KOTOpPOEe TPOBOJAWIOCH B TEMHOTE B
npucyTcTBUM FeBrs, Obla mosiyueHa CMech TpeX W30MEPHBIX MOHOOPOMIPOM3BOJHBIX O0O0II[ei
Maccod 13,93 r. YcraHoBUTe COCTaB MCXOJHOTO BelljeCTBa U €ro BO3MOXXHOe CTpOeHHe (YeTblpe

CTPYKTYPHBIX (DOPMYJIbI)
JomaimnHee 3aganve Ned

no Teme «CnupThI ¥ (PeHO/TBI»
B momartiHem 3aaann 110 TeMe «CrUPTBI M PeHOJIbI» BCe 3a[jaHus OLleHUBaroTcs 1o 1 Gay.

1.HanmuiuuTe cTpyKTypHble (OpMyJ/ibl BCeX M30MepHbIX cnupToB coctaBa C3HS50H u
C4HSOH. HasoBuTe uX NO palMOHaJbHOW M cuUcCTeMaThuyeckoll HomeHknatype [UPAK.
OTmeTbTe, KaKue U3 HUX SIB/SIFOTCS] TePBUYHBIMY, BTOPUUHBIMU, TPETUUHBIMHU.

2.Kakue criupthl 00pa3yrOTCsi B pe3yJsbTaTe IIeOYHOTO TUAPO/M3a: a)OpOMHCTOro
3Tusa; 0)HOJUCTOTO W3OMPOIK/IA; B)XJIOPUCTOr0 M300yTHia? Hamuimmte cxembl peakiivi,
pa3bepure UX MeXaHU3MBI.

3.006mbsicHUTE, TIOUEMY METHJIOBBIN CITUPT KUIUT 3HAUMTEBHO BhIlIe, YeM (PTOPUCTHIM
MeTWJ/, a TakKKe 3TaH, XOTs MOJIEKyJsipHble Beca mMX Osm3ku. UeM o0yc/ioB/ieHa Xopoliast
PacTBOPUMOCTh B BOJle HU3IIMX CITUPTOB?

4. HanummTe peakijyio 1o/TyyeHus] MMHAKOHA U3 alleToHa. Pa3beprTe ee MeXaHU3MBI.

5.3anonHuTe CIeyOIIY0 CXeMy MpeBpallleHu !

ByTen-2 H20,H+(;CU,?)OO(;Z[H],(MQ,HQ)GH 2504,Haepee'(.;‘(.; b

6.Hamummre cxembl MOJydyeHUsl C/AefyHOLMX IPOW3BOJHBIX BHHWIOBOIO CIIMPTA:
BHUHHW/I3TU/IOBOTO 3¢Mpa, BUHW/alLleTaTa. Kakoe nmpakTuyeckoe 3HaueHHE OHU UMEROT?

7.I1pu B3aumogericTBur OyTaHoma-1 ¢ U30BITKOM MeTalsIMueCKOTO HAaTPHSI BbIJETUIICS
BOJIOPOZI, 3aHMMarolyii npu H.y. obvem 2,8 s1. Kakoe KosmuecTBO BelljecTBa OyTaHosa-1
BCTYIIUJ/IO B peakLjuro?

8.YcraHoBuTe cTpoeHue Monekysbl criipra coctaBa C5H120, koTopoe pearupyet c
MeTa//IMYeCKUM HAaTpUeM C Bblle/IeHMeM BOJOpOZia, TMpH Jerujparauydu obpasyer 2-
MeTUn0yTeH-2, a IPU OKUC/IeHUHU JiaeT KeToH coctaBa C5H100.

[lomaimHee 3aganue Ne 5
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10 TeMe «AJIbJJerH/ibl H KETOHbI»
B fmomariHeMm 3afiaHuM TI0 TeMe «AJIb/IeTUZBI U KETOHbI» BCe 3a/laHMsl OLIeHMBAIOTCS Mo 1
Gamny.

1.HanmuimTe CTPyKTypHble (OpPMYy/bl BCEX HM30MEPHBIX aiblerh/joB U KeTOHOB (hOpMYJIbI
C4H80.Ha3osure 1x 1o HoMmeHkarype IUPAC

2./13 6yTU/I0BOTO CITUPTa U HEOPraHWYeCKUX peareHTOB TPeJIOKUTe CXeMbI TIOyUYeHHs : a)
MacC/ISTHOTO anbAerua; 0) MeTUIITUIKETOHA.

3.Kakoil Tum peakiuii Haubosiee XapakTepeH il KapOOHWIBHOM TDYNIbI albAerwioB U
KeToHOB? [1o KaKOMy MexaHH3My MPOTEKar0T 3TH peakLuu?

4.3aronmHUTe cXxeMbl TIpeBpailieHuid. Ha3oBuTe Bce opraHuueckre CoeIMHeHUS:
————

CH3_CHZB’" Mg ,s¢pup okcuosmuneHa ~ HZ2O

Cu,t = NaOH(H20) . HBr NH 20H

5.Bemjecteo C5H120 o6majjaeT cieAyrol[dMH CBOWMCTBAMH: a) TIPU OKHC/IeHHWH oOpa3syer
npogykt C5H100, pearupyrooumii ¢ QeHwirugpasuHoM; 0) Tpu  Jeruzparanud  obpasyeT
yrieBogopon, C5H10, ogHMM W3 MOPOAYKTOB OKHMCJ/IEHUSI KOTODOTO SIB/SIeTCS aljeToH. KakoBo
cTpoeHuve coegunenus C5H1207?

6.IlpuBeanTe CXeMbl TOMMMepH3al[iK: a)bopManbaeruia g0 TapadopManbieriza; 0)
YKCYCHOTO anbJieruzia [io napajabZeruzia; B) KeTeHa 0 AUKeTeHa.

7.I1peayioxuTe cXeMbl TIpeBpallieHUi:

CH;CH, CH, CH; = CH;CH,-(OH)C(CN)- CH;3

8.Kakoe kosmuecTBO BerecTBa (hopMasib/erisia COAEpP)KUTCS B pacTBope obvemMoMm 3 /. U
10THOCTBEI0 1.06 r/mi1, maccoBas post H-CHO B kotopom paBHa 20%?

[lomainHee 3agaHyie Ne6

no Teme «Kap0oHoBBIe KHC/IOTBI»
B pomarHeM 3azaHuu 1o TeMe «KapOoHOBbIe KHCIOTBI» BCe 3a/laHUsi OLIeHMBArOTCS 10 1
Ganny.

1. Hanuimte cTpyKTypHbIe (hOpPMYyJibl CIeAYIOLMX COeAUHeHUN
a) MpOIMOHOBas KUC/I0Ta B) 2,3- AUMETHU/IOKTaHOBasl KUC/I0Ta
0) creapuHOBast KMC/I0Ta T) 3TWIHOpPMHUAT

2. Haszosure ciieiyroiye coefiiHeHUs

ay CH;=CH(CH,)=COOH .\ cy cH(CH,)-CH,-COOH
6) Cl;C-COOH r) (CH3);C-COOH
3. HazoBuTe KMC/IOTHI, MOTyYarolye NPy OKUC/IEHUH C/IeIyIOLUX BelleCcTB
a) 1300yTUIOBOTO CITUPTa
6) CH3-CO-CH,-CHj;
4. OcyuecTBUTe TpeBpalleHye
CH,—C(CH ,)=CH ,m,0..#,5,AHCIBKCN C H,0..(HCI)DH,O..(HCI)F
5. [TosyunTe aKpUIOBYIO KUC/IOTY U3:
a) MPOMUJIOBOTO CITUPTa
0) sTH/IeHa
6. Pacriosioxxure crefyroiye KACIOTHI B MTOPsA/IKe YBETUUEHUS] UX CHIIbI
CH;COOH, CICH,COOH, Br CH,COOH, JCH,COOH
7. Hamuivre CTPyKTypHYIO dopMysy BellectBa uMmetoiero cocrtaB Cs;HgO, ecnu BOAHBIM
pacTBOp ero MMeeT KUC/IYI peakl{i0 a MpU HarpeBaHWU €ero HaTpUeBOM COJIM CO I1e/I0UbI0
obpa3yeTcs 3TaH.
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8. Kakoii 06emM yKCYCHOM 3CCEHIUH TJIOTHOCTBIO 1,070 T/M/1 Hazio B3ATh /1/1s1 IPUTOTOBJIEHUS
crosioBoro ykcyca obsemom 200 mm u mmotHocThto 1,007 1/ M ? MaccoBasi 1o/l YKCYCHOM
KUCJIOTBI B YKCYCHOM 3cceHIuu paBHa 80% , B ykcyce-6%.

7. OHEHO'-IHIJIE CpeacTBa AiAd MPpOoBEeAEHUA l'lpOME)KyTO'-[HOﬁ dTTeCTalluu

[TpomexxyTouHas

daTTeCTalus

HMeeT [LeJIbI0  OIpede/iMTb  CTeleHb - JOCTHXKEeHHSA

3ar/IaHUPOBAHHBIX PE3y/IbTAaTOB OOYUeHUs M0 KaXK/OoW JUCIUIIIMHE (MOJYJIF0) 3a Ompeze/ieHHbIHN
riepro/; 00yJeHusl.

a) IlnaHupyemble pe3y/sbTaTbl 00ydyeHHsl M OLIEHOUHbIE CPEACTBA /JIsi MPOBeJeHUS
NMPOMEeXYTOUYHOM aTTeCTaluu:

CTpyKTypHBI [Tnanupyemsble
Y 3JIeMEeHT pe3y/bTaThl OrieHouHbIe CpefiCTBa

KOMITeTeHLINU 00yueHuUs

OK-1

CNI0COOHOCTRIO K aOCTPAKTHOMY MBILLIIEHUIO, aHAIU3Y, CUHTe3Y

3Hatb - OCHOBHBI€ ITepeueHbp meopemuueckux 60npoco8 K 3K3ameHy:
XUMMHUeCKue 1.TeopeTnueckrie npeCTaB/eHHsI B OPraHUUECKOW XUMUU.
TIOHATHS, 3aKOHBI 1 | 2.BasleHTHOE cocTosiHMe aTtoMa yriieposia. ['nbpuaysanus u
MeTO/[bI B MPOCTPAHCTBEHHAs CTPYKTypa MOJIEKYI.
OpraHU4ecKo 3.XvuMHyuecKast CBSI3b B OPraHUUeCKHUX MOJIeKyJIax.
XUMUK; 4.Mi3omepus opraHu4yeckux coeguHenun. ITonsarre o
_ cBOlicTRA KOH(opMaLUsiX.
KUMIYECKIX 5.0CHOBHBI€ TTPUHLUITEI K/TACCU(PUKALIN OPTaHUUeCKUX

coeIMHeHUN U
MaTepuaaoB Ha UX

coeiuHeHNH. PyHKLIMOHA/IbHbIe TPYIIIbI.
6.B3auMHOe B/IMsIHMe aTOMOB B MOJIEKYJ1aX OpraHuyeCcKux
BellleCTB. D/IeKTPOHHbIE IPHEKTHI.

OCHOBE AJIA 7.Knaccugukaiyis 1 MexaHu3Mbl XMMUUECKUX PeakLvii B
PELICHIA 3aad OpraHuy4ecKou XMMMHU.

MPO(ECCHOHANBHOMN | gy oy ooy PeaKIH CBOGO/HO-PaIKATBHOTO 3aMellleH¥ s,
AEATEILHOCTH, 9.MexaHu3M 3/1eKTPOGHUILHOTO U HYK/1e0(pHIBHOIO

B [pUCOeVHEHNA .

(bynpamenTanbHble | 10 MexaHusm sMeKTPOGUILHONO U HYK/IEODUILHOMO
pas/ie/iel 3aMelLeHMSsI.

OpraHM4YecKon 11. AnKaHbI: CTpOeHHe, U30MepHsi, CITIOCOObI MTOTyUeHHsI.

XUMUU B 0ObeMe
HeoOXoJuMOM [/1s1

12. AnkaHbl: pU3NYeCcKre U XUMUYeCKHe CBOMCTBa,
IIpYMeHeHue.

TTOHUMaHUS 13. AnKeHbI: CTpOeHHe, U30MepUsi, CIIOCOOBI TIOTyUeHUsI.
OCHOBHBIX 14. AnkeHbl: (hr3yecKre U XUMUUeCKHe CBOMCTBa,
3aKOHOMEPHOCTel | IIPUMEeHeHHe.

TeXHOJIOTHYeckuX, | 15. AJIKUHBI: CTpOEHHe, N30Mepysi, CII0COObI MOTyUeHus.
(bu3snKo- 16. AnkuHbL: hu3MUecKre U XUMHUYeCKre CBOWCTBA,
XUMMUYECKHUX, TpUMEHEHHE.

XUMUUYECKUX, 17. AnKaiieHbI: CTPOEHUE, U30MepUsi, CTIOCOOBI TIO/TyYeHVs],
GHOXMMUYECKUX busnueckre U XUMUUYeCKre CBOMCTBA, 0COOEHHOCTH peakLyii
MPOLIECCOB. TPUCOEIMHEHUS B [IMeHAaX C COMPSDKEHHBIMU CBSI3SIMU,

NIpUMEeHeHHUe.
18. IIuknoanKaHbl: CTPOEHKE, U30MEPHS], CITIOCOOBI
TIO/TyYeHusl.

19. IluknoankaHel:(hpu3nyecKre U XMMHUUeCKre CBONCTBA,
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CTpyKTypHBI [Tnanupyemsble
i 5/1eMeHT pesyJIbTaThbl OreHOuHBIE CpeiCTBa
KOMITeTeHLIUU o0yueHuUs

TIpUMEHeHUe.
20. ApomatruecKre CoeJUHEHUS: CTPOeHUe, U30MepUis,
CIIOCOOBI TIO/TYYeHHSI.

21. Apomatrueckue coeJuHeHusT: hU3nUecKre U
XUMUUEeCKHe CBOMCTBA, PUMEHeHHe.

22. MexaHU3Mbl Peakliyii 3/1eKTPOPUILHOTO 3aMellleHus B
apoMaTh4yeCcKOM psALY.

23. T'omosioru 6eH30/1a: CTpOeHKe, XMMUUYeCKHe CBOMCTBA,
CroCO0OBI TIO/TyYeHHsT ¥ IPUMEHEeHHe.

24. TIpaBu/ia OpHeHTALIM 3aMeCTHTe el B 6eH30/TbHOM
KOJIbLie.

25. OiHOaTOMHbIE CITUPTBI: CTPOEHKE, U30MepUsI, CITIOCOOBI
T10JIyYeHUs.

26. OiHOaTOMHBIE CITUPTHI: (pr3nUecKre U XUMHUUecKye
CBOWCTBA, MPUMEHEeHUe.

27. MHoroaToMHbIe CTIMPTBI: CTPOEHHE, H30MEpPHS], CITOCOOBI
roiyyeHus, husnueckre U XMMHUYeCKHe CBOMCTBA,
TIpUMeHEeHUe.

28. deHOJIBI: CTPOEHUE, CITOCOOBI TOTyUeHUSI.

29. ®eHobI: (hu3MUeCKre U XUMHUUYeCKHe CBOMCTBA,
TIpUMEHEeHUe.

30. Anbaeruapl: Knaccudukarusi, M30Mepusi, HOMeHK/IaTypa,
METO/IbI IOy YeHUS,.

31. Anbaerusibl: (pusrueckre U XMMHUUYecKre CBOMCTBA,
TIpUMEHeHUe.

32. KeToHbl: KnaccuuKarysi, n3oMepusi, HOMeHK/IaTypa,
METO/IbI [IO/TyYeHUs,

33. KeToHbI: (hr3ryecKre U XMMUUeCKHe CBOMCTBa,
TIpUMEHeHUe.

34. TIpenenbHbIe KAPOOHOBBIE KUC/IOTHI: K/IaCCU(PHKALHS,
M30Mepyisi, HOMEHK/IaTypa, MeTO/bI [10/TyYeHusl.

35. IIpenenbHbIEe KAPOOHOBBIE KUC/IOTRI: (DU3HUECKHEe U
XUMUUEeCKHe CBOMCTBA, IPUMEHeHHe.

36. ®yHKIIMOHA/TbHBIE TIPOU3BO/IHBIE KADOOHOBBIX KUC/IOT:
CJI0’KHBIe 3(UPBI, aMUZbI U HUTPWJIBI (CTPOeHue,
HOMEHK/IaTypa, MoJiyueHre, CBOMCTBA).

37. ®yHKI[MOHA/IbHBIE TIPOU3BO/IHbIE KADOOHOBBIX KUC/IOT:
AHTUPH/IBI U Ta/IOTeHAHTUAPH/Tbl KADOOHOBBIX KHUC/IOT
(cTpoeHune, HOMeHK/1aTypa, NoIyJYeH’e, CBOKCTBA).

38. [lukapbOHOBbIEe KMC/IOTHI: TIO/TyYeHHe, CBOMCTBA U
TIpUMEHeHUe.

39. Apomaruueckrie KapOOHOBBIE KHUCJIOTHI: TIOTyueHue,
(u3Mueckre CBOICTBA, CTpOeHHEe U XUMHUUeCKre CBOWCTBA.
40. Henpeie/lbHbIe MOHO- 1 TUKApOOHOBBIE KHUC/IOTHI:
ToJlyueHue, CBOMCTBA U TIPUMeHeHNe.

41. AMMHOKHC/IOTBI: COCTaB, KnaccuburKalus,
HOMEHKJIaTypa, CTpOeHue, TIoyJYeHne, CBOUCTBA.

42. ['1IpOKCUKUCIIOTHI: HOMEHK/IAaTypa, U30Mepus,
TO/TyYeHHe Y CBOUCTBA.

43. I'anoreHKapOOHOBBIE KHUC/IOTHI: HOMEHK/IaTypa, MeTO/IbI
T10JTyYeHUsl, CBOVICTBA.
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CTpyKTypHBI [Tnanupyemsble
i a/1leMeHT pe3y/bTaThl OrieHOUHBIE CPe/ICTBA
KOMTIIeTeHI U o0OyueHusi
44, Anbaeruzio- ¥ KeTOKUCIOTHI: : ToJyueHue, CBOMCTBA U
TIpUMeHeHHe.
45. AMuHBI amaTryeckrie: HOMeHK/IaTypa MoyiyyeHue 1
CBOWCTBa.
46. ApoMaTrUecKrie aMUHBI: TIO/TyyeHHe, CTpOeHre U
CBOWCTBa.
47. I'eTepOLIMK/IMUECKUe COeIMHEHNS
Ymetb - COCTaBJISITh ITpumepHble npakmuuecKue 3a0aHus 0/151 IK3aMeHa:
CTPYKTYPHbIE U 1. Tlo Ha3BaHMIO BellleCTBa COCTaBbTe €ro
TIPOCTPaHCTBeHHbIe | CTPYKTYPHYIO (DOpMYIy:
dopmyb1 a) MeTWIAUTIPONTUTYKCYCHasi KUCJIOTa,
OpraHIYecKNX 0) 3,4,5-TpuMeTHI-3-TUAPOKCULIMK/IOTeKCeH-5-0H-1
BILIECTE, OMpe/e/IsTh 2. Ha3oBuTe coeivHeHUs], CTPYKTypHbie (OPMYJIBI
K7ace coemaHerui; | KOTOPBIX MPUBE/IEHbI HIDKE:
-TIPOTHO3UPOBATh ¢l
CBOMCTBA a) 6) (CH 3)2?H - CH -
OpraHUYeCKUX COOH
BeIIleCTB,; NH,
- petnatb HO so.H
IKCTIEPUMEHTATTLHBIC 3. Hamumure CcTpyKTypHYyIO (opmMmyny wu3omepa
3afiam 2,2,5,5-TeTpamMeTUIreKcaHa, HMMeRLero B  KauyeCTBe
MpUMEHUTENLHO K | samecTuTentell MpM OCHOBHOM 1[eMM TOMBLKO STH/ILHbIE
NpodeCCUOHATLHOM pa/ivKabL.
AEATE/TLHOCTH.. 1. Oxapakrepu3yiTe CrocoObI Tiepejaud B3auMHOTO
B/IVSIHYSI aTOMOB B CJIEYIOILUX OPTaHUUeCKUX MOJIEKY/Iax:
a) CH3 — CH3 — COOH,
6) CH, = CH — COOH;
B)
COOH
4. 3aKoHUUTe ypaBHeHUs peakuyi. HazoBute ncxogHele
BellleCcTBa U MPOAYKThI:
3 (CH3)sS - CHyl ——=
&) (CHiCHz )25 H:035 —p.
Bragers - HaBbIKaMH 1. TlpuBeUTE NPOMBIILIEHHBIE METO/bI IOy YeHHsI
TIPUMEHEHHAA yI/I€BOJIOPO/IOB: a) GeH3osia 6) Toyosia B) 3TU/IOEH30/1a T)
OCHOBHBIX KyMoJia (M3orpornuibeH3071a) /1) CTUpOJIa.
XUMHAYeCKUX .
2. ITonyuure rieHTen-2 U3 CaeAyrOLUX COeUHEeHNN:
3AKOHOB B . a) 2-6pomrieHTaH;
ripoeccroHaILHOM 6) reHTaHON-2;
AGATETLHOCTH, B) 2,3-116pOMITeHTaH;
) IeHTUH-2.
Hamuinure ypaBHeHUs peakiUi, yKaXkuTe YCJIOBHUS
MpOoTeKaHusi XWMHUYecKuX TipoljeccoB. [lpy HamucaHuu
YpaBHEHUN  UCIOJIb3YWTe  CTPYKTYpPHble  (OpMYyJibl
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CTpyKTypHBI [Tnanupyemsble
1 371leMeHT pe3y/bTaThl OueHouHbIE Cpe/iCTBa

KOMITeTeHLIUU o0yueHuUs
OpraHUYecKHx BeL|eCTB.
3. B pesynbraTe 030HO/MM3a yrieBogopoza cocraBa CsHio
nonyunnd  ¢opmanbaerus u  OyraHguanb. CocTaBbTe
CTPYKTYpHYIO (opMyny yrieBofOpoJa U HamnuIlWTe
ypaBHeHUe peakLiy 030HOJIN3a.
4. V13 TiporieHa U HeOpPraHUYeCKUX PeareHTOB TIPeJJIOKUTE
Ccxemy I0/TyYeHUs:
a) MporaHo/a-2;
0) mporiaHa;
B) TporaxiMona-1,2;

OIIK-4

TOTOBHOCTBIO C eCTECTBEHHOHAYUHbIX TO3WLUI OLIeHUBATh CTPOEHUe, XUMUUECKUH U MUHEPasIbHbIN
COCTaB 3eMHOM KOpPbI, MOP(}0JIOriUeckrie 0COOEHHOCTHA ¥ TeHETHUECKHE THITbl MECTOPOXK/IEHHH
TBEePAbIX M0/Ie3HBIX UCKOTaeMbIX MPH pelleHrH 3a/jau 10 PaLlMOHaIbHOMY U KOMILIEKCHOMY

OCBOEHUIO
3HaTtb - XUMHUYeCKUH U 1. K KakuM KJjaccaM MOKHO OTHeCTH OpraHuvyeckue
MUHepa/IbHbINA coejuHeHUs], OPMYJIbl KOTOPBIX NPHBE/|€HbI HIKe:
COCTaB 3eMHOU KODBI; »0
- CTpOeHre a) CH; - CH - C r) CH; — CH, - NO;
MHHEepaJioB OH
OCHOBHBIX CH;
redetnyeckux tunos | 6) CH; — O — CH, — CH;;  n1) HO —CH, —-CH,-CH, —CH,
MeCTOPOXK/IeHUH. —OH?
CocTaBbTe BO3MOKHbIE U30MepPbI U Ha30BUTE UX.
3. PaccuuraiiTe s/1eMeHTHbIN cocTaB (B %) coeMHeHNs
ClOHZZO-
YMetb - [Ipe/iCKa3bIBaTh 1. Ilpu cropanuu 0,2346 r KUCI0pOACOAEprKaLLero
OCHOBHBIe OpraHUuecKoro BelllecTsa Bbieu10ch 0,4488 r
XUMUYeCKHe yIeKUCIoro rasa, 0,2754 r BoAbl. Y CTaHOBUTE
CBOIACTBA MOJIEKY/ISIPHYIO (DOpPMYJly CrOpeBLLIero coe/JuHeHus],
TPOCTeHIIHX TIpUBEJINTe OJJHY U3 ero BO3MOXKHBIX CTPYKTYPHBIX
TipeJiCTaBuTesIen opmyr.
K/IaCCOB
OpraHuyYecKux
COeIMHEHHIA;
- IPUMEeHATh
T0JIyYeHHble
pe3yJIbTaThl Ha
TIpaKTHKe.
Bnagets - HaBbIKaMu 1. B pe3ynbTare 030Ho/M3a yriaeBogopoga cocraBa CsHg
IIPUMEHeHUs MOJIyUM/IU (popMasib/ier]i, YKCYCHBIN anblieruf U
OCHOBHBIX sTaHAua b. CocTaBbTe CTPYKTYPHYIO (hopMyty
XUMHUYeCKUX yI/1eBO0PO/ia Y HAMILIMTe YpaBHeHUe peakLuu
3aKOHOB B 030HOJIN3A.
ripogecCOHa/ILHON
JesITeILHOCTH 2. C KaKuMU U3 Iepeurc/IeHHbIX HIXKe peareHTOB MOXKeT

B3aUMO/IeHICTBOBATh MPOITHH:
a) bpomHast BoJa;
0) Boja;
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CTpyKTypHBI
i 5/1eMeHT
KOMITeTEeHLIU

[Tnanupyemsble
pesyJIbTaThbl
o0OyueHusi

OueHOYHBIE Cpe/iCTBa

B) MOJKWC/IEHHbIN pacTBOP NepMaHraHaTa Kasusi;

A) denor;

€) BOJHO — aMMHayvHbIi pacTBop xyopuga meau (I).
Hamuimmre ypaBHeHMs] BO3MOJKHBIX peaklidii, Ha30BUTe
MPOAYKThI, YKa)KHUTe YCIOBUSI TIPOTEKaHUs XUMHUYECKHX
npouieccoB. [Ipy HamucaHWM ypaBHEHUW WCIIO/b3yHTe
CTPYKTYpHBbIe (hOpMYJIbl OpraHUUeCKHX BeleCTB.

3. IIpepoxkuTe cxeMy CMHTe3a MeTUIU3OIPOIU/IKeTOHA U3
alleToyKCycHoro 3¢upa. Hanuiimre ypaBHeHUs peakiyi.

YKaxure YCJI0OBHS UX IMTPOTEKAHMSA.

[IK-14

TOTOBHOCTBIO yUaCTBOBAaTh B UCC/Ie[JOBaHUSX 00BEKTOB TIPOeCcCHOHabHOM /1eTe/TbHOCTH U UX
CTPYKTYPHBIX 3/1EMEHTOB.

3HaThb

YMmeTb

Bagets

- MEeTO/IbI
TeOpeTUUeCKoro u
9KCIIepUMeHTaTbHOT 0
HCCeloOBaHUs

- BBISIB/ISITh
COBpEMeHHbIe
HaripaB/eHUsI
Pa3BUTHST HAYUYHbIX
TeopuH,

- IPOBOJUTD
5KCIIepUMEeHTa/IbHbIe
WCCe/JOBaHUs
(U3UKO-XUMUUeCKHUX,
Y TEXHOJIOTUYECKUX
CBOMCTB MarepuasoB
pa3HbIX K/1acCoOB

- TIPAKTUYECKUMU
HaBBIKAMU U
9KCTIepUMEHTA/IbHOTO
HCC/Ie/JOBAHMS B
00/1aCTH XUMUHU U
CIIOCOOHOCTBIO
00BIACHATD UX
pe3y/bTaThl
MIPUMEHUTE/IBHO K

1. YrneBogopog coctaBa C;H» B3auMozeicTByeT C
aMMHaYHbIM PacTBOPOM OKcH/jla cepebpa ¢ obpa3oBaHUeM
coepunenust C;Hy;Ag, a mipu riaparaiuy obpasyercs 5 —
MeTHIreKcaHoH — 2. CocTaBbTe CTPYKTYPHYIO dhopMyty
YIJIeBOJO0PO/ia U HAMUILIKTE YPaBHEHUSI OMUCAHHBIX
peakLUid.

2. Yrnesogopoz cocraBa CsHg npucoenunsier 1 mosb
6pomoBoziopoja B npucytcrBur H,O, ¢ o6pa3oBaHrem
coegunennss C,HoBr. [Tonyuennsni npogykr CsHoBr B
yCJIOBUSIX peakluu Bropija 1aéT yrieBogopo/i, KOTOPbIi Npy
HUTPOBAHMU 00pa3yeT MpeuMyILeCTBeHHO TPeTHUHOe
HUTpoNpou3BoAHoe. CocTaBbTe CTPYKTYPHYIO (hOpMy1y
YI71eBOZ0PO/A Y HaIMIIKUTE YPaBHEHUS OMTMCAHHBIX
peaxLuii.

PaccMmoTpuTe MexaHH3MbI ITPOTeKaHUsl OpraHuYeCcKUx
peakivii Ha MpUMepax:

- MexaHH3M MOHOMOJIEKY/IIPHOTO ¥ OMMOJIEKY/ISIPHOTO
HYK/1e0(UIbHOTO 3aMeLeHUs

- HykneogunbHoe 3amelljeHHe B alKWITaa0reHUax,
TUPOKCUILHOW TPYTIIBI B CMIMPTAX, Y KApOOHUIBHOTO aToMa
yriepoja.

- OneKTpouIbHOE 3aMellleHre B apOMaTUUeCKOM sifjpe:
HUTpOBaHUe, Cy/ib(hUpoBaHNe, rajoreHe3rpoBaHue,
aZKWIMpOBaHUe, alju/IMpOBaHUe.

- MexaHu3M peakiuii 3/1eKTPO(UIBHOTO 3aMellleHus,
TipaBU/a OpUEHTALMY, COTJIaCOBaHHAasl M HECOT/lacOBaHHas
OpueHTalsl 3aMeHUTesen.

Hanucatb ypaBHeHUs1 peakijyii COr/IlaCHO CXeme
npeBpalljeHNH, YKa3aTh yCA0BUS IPOTeKaHUSI XUMUUeCKHX
niporjeccoB. [Ipu HanvcaHuM peakUyi UCTO/Ib30BaTh
CTPYKTypHbIe (hOpMYJ/Ibl OPraHUUeCKHX BeleCTB:

CaC, — C,H; — Bununanerunen — CsH;, — OyragueH -
1,3 -
— OyTeH — 2
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CTpyKTypHBI [Tnanupyemsle
1 371leMeHT pe3y/bTaThl OueHouHbIE Cpe/iCTBa
KOMITeTEeHLIU o0yueHuUs
MPOQeCCHOHAMbHON -y Br,.ceem x, KOH+H,0 ¥ ., C,Hs Br,
JlesITeIbHOCTH
— X3 KOH cnupmos ’ t? X4
L CHSCHCI2\3A
CH,CHO > ,C=CH-CI
\ 02H2 ‘/6
[TK-16
TOTOBHOCTBIO BBITIOJ/IHATD 5KCIIepUMeHTa/bHbIe u  JyabopaTopHbie WCCIeIOBaHMUS,
VHTEpIpeTUpPOBaTh MOy4YeHHbIe pe3y/bTaTbl, COCTAB/IATh W 3allJUILaTh OTYEThI
3HaThb - MeTOo/ibl 1. /IBa BewjecTtBa UMerOT OAuH U TOT ke cocraB C4HgO,.
Hcc/eloBaHUM [TepBoe uX HUX JiIeTKO pearupyet ¢ cofou u BeijenseT CO..
¢bu3MKo-xuMHUueckrix, Bropoe He pearvpyeT C COZfON, HO TpPW HarpeBaHWU C
TeXHOJIOTMUeCKUX U BOAHbIM pactBopoM NaOH BbijenseT STUIOBBIA CHUPT.
¢usuko-xumnuecknx Kakoe cTpoeHHe HMEROT 3TH BelljecTBa?
CBOMCTB MaTepHuasioB
pasHbIX K/1aCCOB
Ymetb - COCTaBJIATh U [IpescTaBUTh MUIaH OTYETA 110 NPOBEeZEeHHbIM
3allUIIATh OTYETHI 10 FKCIIepUMeHTaIbHbIM UCCieoBaHusIM. OO0CHOBATh BBIOOD
pe3yJ/ibTaTam TeXHOJIOTHUeCKoro ob6opyoBaHus (JlabopaTopHOro) U
5KCIIepUMEHTa/IbHbIX OCHOBHBIX NTapaMeTPOB CHHTe3a
HcciieloBaHUM
Bnagets - OCHOBHBIMU 1. Onpepenure ctpoenue yriesogoposa CeHio,
MeToJaMu KaTaJUTHUYeCKoe rMipvpoBaHre KOTOPOro MPUBOJUT K
HCCIIeIOBaHUS U 00pa3oBaHUIO 2,2-nuMeTHI0yTaHa, a
CTIIOCOOHOCTHIO rugpobpomupoBanue B nipucytcTBun H,O, ¢ mocneaytoieit
00OBSICHATD WX 06paboTkoii HaTpueM (peakiysi Bropiia) MpUBOJUT K
pe3y/bTaThl roJsiyueHuto 2,2,7,7-rerpametunokrada. CoctaBbTe
TIPUMEHUTETBHO K CTPYKTYPHYIO (pOpMYJTy YTJIeBOAOPOZA U HATUILIATe
rnpodecCMOHa/IbHOM  ypaBHEHUsI OMMCAHHBIX peaKLUi.
JlesATe/IbBHOCTH
2. Yrneogopog coctaBa C;H;, obeciiBeurBaloT GPOMHYIO
BOJY, [aéT o0caJOK C aMMHauYHbIM pacTBOPOM HHUTpara
cepebpa, a rpu okuc/ieHUH obpasyet okcuy yriepoga (IV) u
4-MeTUINIeHTaHOBY0 KUCJIOTY. CoCTaBbTe CTPYKTYPHYO
¢bopmyny  yrieBoiopoila M HalMILUTe  ypaBHEHUs
OMMCAHHBIX peakI[ui.
[1K-18
B/Ia/leHHeM HaBbIKaMU OpPraHU3alliy HayYHO-UCCIeJ0BaTeIbCKUX paboT
3Hatb - OCHOBHBbIe 3Tanbl  PaccMOoTpuTe  OCHOBHBIE — JTambl  CHMHTe3a  KOHEUYHOIO
opraHu3alii u COeJJHeHUs. Ob6ocHyiite KOHTPOJIMpYyeMble

TIJIAHUPOBAHMUS
Hay4HO-
WCCJIe/J0BaTeTbCKIX
pabot

TeXHOJ/IOTn4YeCKHe rapaMeTphl IMPOo1jeCCOoB.
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CTpyKTypHBI [Tnanupyemsble
1 371leMeHT pe3y/bTaThl OueHouHbIE Cpe/iCTBa
KOMITeTEeHLIU o0yueHuUs
Cl CH- COOH
e, .-":I::w,_h ,-"'-{'.‘;-u. i .-""{-'.‘/'a_
< T Rl ST
[ =1 = =1
. T o ! -~ __.-"'.'-:' ! - J‘-":-:
It e e ety
_COOH _COOK
o o~
- -y
= -0
o e
=" 'S0:H = Cs0gH
Ymetb -oTpeieNiATh 1leM U PaccMOoTpUTe  OCHOBHblEe — 3Talbl  CHHTe3a  C/IeflyHOLIMX
3a7,auu COeZIUHeHWN:
SKCIEPUMEHTATbHBIX M-6poMOeH30iHast KMC/IOTa;
1 1ab0paTOPHBIX —
- XJIOPUJ3TUIaMMOHUS;
HcciefoBaHuy; —_ puA ’
- IPOEKTHUPOBAaTh YKCYCHBIM aHTUJIPUT;
—_—
STarlbl 2,4,6 — TPUHUTPOTOJTYOJT;
5KCIIepUMEHTa/IbHbIX -
N 3TUA(OpPMHUAT;
WCC/IeJOBaHUM. —
Opommu[, IUMeTHIaMMOHUST;
PaccMoTpuTe MexaHU3MBbI OCYILeCTB/IEHHsI MTpeBPaLLeHUM.
Bnagets - [IPAaKTUYeCKUMU [IpeniouTe TeXHOIOTMYEeCKYH0 CXeMy /1S
HaBbIKaMH OCYILIeCTB/IEHUS CJIeYIOLIMX MpeBpallleHrH:
—
TEOPETHIECKOTO 1 ArjetnnieH 2,4,6 — TpUOPOMaHWU/TUH;
9KCIIepUMEeHTaIbHOr 0 —
MCCTIeI0BAHYIA B Oxkcup, yrieposa (I dhopmanberus;
obnactu [Tponen TMIPOMU/IIPONYOHAT;
OPraHudecKOn XUMHK; 1\ feray N,N — IUMeTu/IaHU/INH;
Yrnepog OeH3ualeTar;
Oxkcup yriepoga (II) TPUMETH/IAMUH;
Aretnnien aHWJIVH;
e
[Tpomnanon — 1 aJIaHUJITJIULMH.

YKa)kuTe apaMeTpbl OCyILeCTB/IeHHS TIPOLIeCCOB, YCIOBUS
BO3MO>XXHBIX IMPOTEeKAHUM TTOOOUHBIX PeaKI[uii.

0) ITopsiAoK NpoBeieHUs MPOMEXXYTOUHOM aTTeCTal[yH, IOKa3aTe/Ti U KPUTePUH OLIeHUBAHHUS:

[IpomexxyTouHas

aTTecTalusi

no AWCOUI/IMHEe «OPF&HI/ILIECKBH XUMUsA»  BK/IHOUdeT

TeopeTHYeCKre BOIPOCHI, TIO3BOJISIOLIME OLIEHUTh YPOBEeHb YCBOEHUsi 00yuaroIMMUCs 3HaHUM, U
NpaKTUYeCcKWe 3a/laHus, BbIAB/SIOLME CTereHb C(HOPMUPOBAHHOCTM YMEHUH U BlaJeHUH,
MIPOBOJUTCS B (hOpMe SK3amMeHa.

ITokazarenu u KPUTE€PHUH OLl¢CHUBAHUA 3K3dMEHA:

Kputepuu oLieHKHU:
— Ha OL|eHKY «OTJIMYHO» — CTY/IeHT [JO/DKeH I0Ka3aTh BbICOKUW YPOBeHb 3HAHWI He TOIbKO
Ha YPOBHe BOCTIPDOW3Be/IeHHWsSI W OOBSICHeHWsT MH(GOPMALMM, HO W WHTe/UIeKTya/lbHble HaBBIKU
peiieHust mpobreM M 3a7ay, HaXOX/EHWs YHHUKa/IbHbIX OTBETOB K TMpobieMam, OLeHKH U
BbIHECEHUSI KPUTUYECKUX CYXX[eHUM;
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— Ha OLIEHKY «XOpOIIO» — CTY/IeHT [O/DKeH TI0Ka3aTh 3HaHUS He TOJbKO Ha YPOBHE
BOCIIpOM3BeJieHUss M 00BsicHeHUs1 WHGOpMalid, HO W WHTE/JIeKTya/lbHble HaBBIKW pelleHHUs
npobJ/ieM U 3a/iay, HaXOXK/JeHUsI YHUKATbHBIX OTBETOB K IpobJieMam;

— Ha OIIEHKY «y/I0BJIETBOPUTE/JIbHO» — CTYJEeHT /O/DKeH T0Ka3aTb 3HaHWsS Ha ypPOBHe
BOCIIPOW3Be/IeHUsT U 00BSICHEHUS] MHGMOPMALUM, WHTE/UIEKTYa/IbHble HABBIKM DEIIeHUs] MPOCThIX
3a/1a4;

— Ha OIIEHKY «HEY/0BJIETBOPUTE/JBHO» — CTY/EHT He MOXXET I0Ka3aTh 3HAaHWS Ha ypOBHe
BOCIIPOM3Be/IeHUsT U 00bsicHeHHs1 UH(POPMAI[MK, He MOJKeT TOKa3aTb WHTe/UIeKTya bHble HaBbIKU
pellieHys TIPOCTBIX 3a7iau.

8. YuedHO-MeTOANUECKOE H HH()OPMALIMOHHOE 00ecreueHne JUCIUTTHHBI

OcHoBHas jiMTeparypa:

1. Tsepmoxnebos, B.I1. Oprannueckast xumust: yueObHvk / B.I1. TBeproxie6os. - KpacHosipck :
Cub. denep. yH-T, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mata obpaijenvst: 14.10.2019). - Tekcr :
3/1IeKTPOHHBIM.

2. TlpeBpaiijeHusi OpraHUUeCKUX BelecTB : yueOHoe mocobue / JI. B. Uynposa, X. .
I'upeBas, H. JI. Mepsnuk, T. M. Kynukosa ; MI'TY. - Marautoropck, 2014. - 147 c. : cxeMsl. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/
1/1115810/51.pdf&view=true (mara obpaienusi: 04.10.2019). - MakpoobneKT. - TekcT :
3/1eKTPOHHBIN. - ISBN 978-5-9967-0518-4. - VimeeTcs neyaTHbIN aHaJIOr.

JlonoHUTe/IbHAsA JUTepaTypa:

1. TpaBenb, B.®. [IpakTUKyM M0 OpraHMUeCKOW XUMHH : yueOHoe rocobue / B.®. TpaBeHp,
A.E. IllekoTnxuH. — 2-e u3a. — Mocksa : JTabopaTtopus 3Hanuii, 2017. — 595 c¢. — ISBN 978-5-
00101-510-9. — TeKcT : 3/1IeKTPOHHBIN // DNeKTPOHHO-O0MO/MMOTeUHast cucTeMa «JIaHb» : [caliT]. —
URL.: https://e.lanbook.com/book/94137 (nmaTa obpaijerus: 14.10.2019).

2. Opranuueckasi xumusi : B 4 u. Y. 3/ PeytoB O.A., Kypy A.JL., bytun K.I1., - 6-e u3sg., (371.)
- Mockga : Jlabopatopusi 3Hanui, 2017. - 547 c.: ISBN 978-5-00101-508-6 - URL:
https://new.znanium.com/document?id=268313 (mata obpaienusi: 14.10.2019). - Tekcr :
3/1eKTPOHHBIM.

3. Opranunueckasa xumusi: B 4 u. U. 1 / PeytoB O.A., Kypy A.JL., Bytun K.I1., - 7-e u3g,, (311.) -
Mockga :JIabopaTopus 3Hanui, 2017. - 570 c.: ISBN 978-5-00101-506-2 - URL.:
https://new.znanium.com/document?id=186181 (marta obparenus: 14.10.2019). - Tekcr :
3/1eKTPOHHBIM.

4. Oprannyueckast xumust: B 4 u. Y. 2 / PeytoB O.A., Kypu AJL, Bytun K.I1., - 7-e u3p., (31.) -
Mockga :JIabopaTopus 3Hanui, 2017. - 626 c.: ISBN 978-5-00101-507-9 - URL.:
https:/new.znanium.com/document?id=184816 (marta obparenus: 14.10.2019). - Tekcr :
3/1eKTPOHHBIM.

5.TupeBas, X. f1. [IpakTiueckoe pyKOBOZCTBO 0 OPraHUYeCKOW XUMHH : yueOHOe rocobue /
X. f1. 'mpesasg, H. JI. Kanyruna, U. A. Bapnamosa ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1
371eKTpoH. onT. fuckK (CD-ROM). - 3arn. ¢ TuTyJ/. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/
1/1130377/12.pdf&view=true (gata obparrienusi: 04.10.2019). - MakpooOBeKT. - TekcT :
3/IeKTPOHHBIN. - CBeJleHust 10CTYIHbI Takke Ha CD-ROM.

6. BeicokoMoJieKy/IsipHble COeJUHEHHUs U TIOIMMepbl Ha MX OCHOBe : yuebHoe rocobue / J1. A.
Boabsin, U. A. Bapnamoga, X. . 'upeBas, H. JI. Kanyruna ; MI'TY. - Marauroropck : [MI'TY],

2016. - 121 c. : un., Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true (zmata obpalijeHHs:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcst revaTHbIM aHaJIor.

7. Opranuueckasi xumus : B 4 u. U. 4: Yue6Hoe nocobue / Peytos O.A., Kypu JI.A., Bytun
K.I1., - 4-e u3p., (311.) - Mockga :JlabopaTtopusi 3HaHui, 2016. - 729 c.: ISBN 978-5-00101-410-2 -
URL: https://new.znanium.com/document?id=329489 (nata obparmenust: 14.10.2019). - Tekcrt :
3/1eKTPOHHBIM.
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8. TpaBeHnb, B.®. 3azauu Mo opraHUuecKoi XUMuH : yueOHoe rocobue / B.®. Tpaeens, A.1O.
Cyxopykos, H.A. IToxapckasi. — Mockga : JlTabopatopust 3Hanui, 2016. — 267 ¢. — ISBN 978-5-
00101-435-5. — TeKCT : 3/IeKTPOHHBIN // DNeKTPOHHO-O0Mb/IMoTeUHast cucTeMa «JIaHb» : [caiiT]. —
URL.: https://e.lanbook.com/book/90243 (naTa obpaijerus: 14.10.2019).

9. FOpoBckasi, M.A. OCHOBBI OpraHMueckoi xumuu : yuebHoe mocobue / M.A. HOpoBckas,
A.B. KypkuH. — 3-e u3g. (3/1.). — Mockga : Jlabopatopus 3Hanui, 2015. — 239 c¢. — ISBN 978-
5-9963-2629-7. — TeKCT : 371eKTPOHHbIM // DNeKTPOHHO-O0MOIMoTeuHast cucteMa «JIaHb» : [caiT].
— URL.: https://e.lanbook.com/book/66365 (zaTa obpaienus: 14.10.2019).

10. TlpakTMKyM TIO OpraHW4eckod xumuu : yudeGHoe mocobue / B.U. TepenuH, M.B.
JluBanrios, JI.W. JTuBantioBa, E./l. MaTBeeBa. — 3-e u3zi. — Mocksa : Jlaboparopus 3HaHMiH, 2015.
— 571 c¢. — ISBN 978-5-9963-2615-0. — TeKcT : 3/1eKTPOHHBIH // DMeKTPOHHO-OMO/IMoTeuHast
cuctema «Jlaub» : [caiit]. — URL: https://e.lanbook.com/book/84123  (mata oOpatieHus:
14.10.2019).

11. BopoeneB, M.B. OpraHuueckasi XUMHs: TEPMHUHbI M OCHOBHbIE peakiuud : ydyeOHOe
nocobue / M1.B. bopoBneB. — 3-e u3a. (3/1.). — Mockea : JlabopaTopus 3HaHui, 2015. — 362 c. —
ISBN 978-5-9963-2936-6. — TeKCT : 3/IeKTPOHHbIN / DIeKTPOHHO-OMOMMOTEUHAsT CHUCTeMa
«Jlanb» : [catiT]. — URL: https://e.lanbook.com/book/7074 (mata obpaijenus: 14.10.2019).

12. Kymkosa, T. M. Opranuueckast xumusi : yuebHoe riocobue. Y. 2 / T. M. Kynukoga, X.
A. T'upesasg, JI. B. Uynposa ; MI'TY. - Marautoropck : MI'TY, 2011. - 1 3/1eKTpOH. ONT. AUCK

(CD-ROM). - 3ars. ¢ turtys. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true (mata obparrierus: 04.10.2019). -
MakpooObeKT. - TeKCT : 371eKTpOHHbIH. - CBe/ieHust AOCTYIHBI Takke Ha CD-ROM.

13. Opranunueckas xumusi : yuebHoe nocobue / T. M. Kymmkosa, X. f. I'upeBas, JI. B.
Uynposa, 3. P. MynnuHa ; MI'TY. - Marautuoropck : MI'TY, 2011. - 1 snektpoH. onr. auck (CD-

ROM). - 3arn. ¢ tutyn. skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3537.pdf&show=dcatalogues/1/1514974/3537.pdf&view=true (mara obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHbIN. - CBefieHust AOCTynHbI Takke Ha CD-ROM.

MetouuecKue yKa3aHHA:

1. TIpakTKyM TI0 OpraHM4eckoi xumuu : yuebHoe riocobue / X. . I'upeBasi, H. JI. Kanyruna, 1.
A. Bapnamoga, JI. A. BoapsiH ; MI'TY. - Maruuroropck : MI'TY, 2017. - 63 c. : v, Tabm., CXeMBbI. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3462.pdf&show=dcatalogues/
1/1514269/3462.pdf&view=true ~ (mata oOpamienus: 14.10.2019). - MakpooObekT. - Tekcr
3/1eKTPOHHBIMN. - VIMeeTcsi revaTHbIM aHasIor.

2. TIpakTHUKyM TI0 OpraHn4ecKoi Xumuu : yuebHoe rocobwue / JI. B. Uynposa, O. B. Epmioga,
0. B. Konsiga u ip.; MI'TY. - Marnauroropck : MI'TY, 2016. - 1 anekTpoH. ont. guck (CD-ROM).

- 3ars. ¢ TuTy/. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true (mara obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 371eKTPOHHbIN. - CBefieHust AOCTynHbI Takke Ha CD-ROM.

IIporpammHoe obecnieuenue u THTepHeT-pecypchbi:

[TporpammHoe obecrieueHue:

Haumenosanwue 110 Ne norosopa CpoOK JerCTBUS JTULEH3UU

MS Windows 7 [-1227 or 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB0OOJHO 6eccpouHo
pacrpocTpaHseMoe

NuTepHeT-pecypChi:
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https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true
https://e.lanbook.com/book/7074
https://e.lanbook.com/book/84123
https://e.lanbook.com/book/66365
https://e.lanbook.com/book/90243

1. MexnyHaposHasi cripaBouHasi cuctema «Ilosmmpen» polpred.com otpacie «O6pa3oBaHue,

HayKa». - URL: http://education.polpred.com/ (nata obpaienus: 14.10.2019).

2. HaI_[I/IOHaJILHaH I/IHCl)OpMaL[I/IOHHO-aHaJ'II/ITI/IqeCKaH cucTeMa - Poccuiickuia HWHAEKC HAay4UHOro

utupoBanus (PMHILI). - URL: https://elibrary.ru/project risc.asp (mara obpamenus: 12.10.2019).

3. [MouckoBas cuctema Akagemusi Google (Google Scholar). - URL: https://scholar.google.ru/

(mata obparrenus: 14.10.2019).

4. WudopmarivoHHas cucrema - EfnHOe OKHO JocCTyma K WH(OPMAIMOHHBIM pecypcam. -

URL: http://window.edu.ru/ (1aTa obpaujerus: 14.10.2019).

5. denepanbHOE TOCYAApPCTBEHHOe OIO/KETHOE —yUpeXKieHHe

TIPOMBIIITIEHHOM cobcTBeHHOCTW». - URL: http://www . fips.ru/ (mata obpamenus: 12.10.2019).

6. O6pa3zoBarenbHbii optan PI'EOY BO «MarHUTOropcKuii rocy1apCTBeHHbIN TeXHUUeCKHNA

yauBepcuteT M. .M. HocoBa». - URL: http://newlms.magtu.ru/ (mata obparmenus: 14.10.2019).

7. OnnaiiH-kypc «Kak xuMusi OOBSICHAeT UM U3MeHsleT OKpyKaromuii mup». - URL:

https://openedu.ru/course/msu/CHEMCW./ (naTa obparrenus: 12.10.2019).

8. Poccuiickoe obpa3zoBanue. @esnepanbHbiii nmopran. - URL: www.edu.ru/ (sata obparieHus:

14.10.2019).

9. Otkpbitas xumusi. - URL: www.chemistry.ru/ (mata ooparenus: 14.10.2019).

10.  Xwumuueckas uHbopMaioHHas ceTb. - URL: www.chemnet.ru/ (mata oOpareHus:

14.10.2019).

11.  Caiir o xumun. - URL: www.xumuk.ru/ (faTa obparrenus: 14.10.2019).

12.  EjuHbIM TIOpTaa WHTEpHET-TeCTUpOBaHUs B cdepe obpaszoBanus. - URL: www.i-exam.ru/

(mata obparrenus: 14.10.2019).

9. MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHHIUTHHBI

MaTepI/IaJ'IbHO-TEXHI/I‘—IECKOE obecrieuenue AWUCHUIT/IMHBI BK/TFOYAET:

Twurn u Ha3BaHMe dyJAUTOPUHN

OcHauenue ayJuTOpUU

YuebHble ayUTOPUH 1151
NIPOBeJIeHUs 3aHATUU
JIEKIJMOHHOT'0 TUIa

MynbTrMeiviiHbIe CpefiCTBa XpaHeHUs], repejauu u
Tripe/iCTaB/IeHHst MH(OpMaLH

YuebGHble ayIUTOPUHA 151
TIpOBe/IeHUsT TabOPaTOPHBIX
3aHSITUM, TPYTITIOBLIX U
VH/VBU/1yalbHbIX KOHCY/IbTal[UH,
TEeKYII[ero KOHTPOJISl 1
TIPOMEKYTOYHOU aTTeCTalluu

O6opyroBaHue /17151 BBITIOJTHEHHsI J1abopaTopHBIX paboT,
XUMHUUeCKast 1oCy/ja, PeakTHUBBI,
HarnsiiHbie MmaTepuanbl: TaOMULbI, CXeMbI, TJIaKaThI.

[Tomeruenus s
CaMOCTOSITe/TbHOM paboThI

[TepcoHanbHbIe KOMITbIOTEPHI ¢ TTakeToM MS Office,
BbIXO/IOM B VIHTE€PHET U C JOCTYIIOM B 3/IEKTPOHHYO

00yuaroIMXCst MH(OPMaIMOHHO-00pa3oBaTe/IbHYIO Cpe/ly YHUBepCHUTeTa
[MTomertienust 71t XpaHeHUs U Crennaxku, ceidbl i XpaHeHHs1 y4eOHOTO

PO U/IAKTHUECKOTO obopyZzoBaHUs

obcy>xuBaHUs yueOHOTO WHCTpyMeHTHI /i1 peMOHTa J1abopaTOpHOT0
000opy1oBaHus 000py/I0BaHUsI.
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