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1. I{esiu OCBOECHUSA TUCHUTIIUHBI

Ilensmu ocBOCHUS NUCIUILIMHBI SBISIOTCS:
— OBJIaJICHHE TEOPETUYECKUMHU TNPEJICTABICHUSIMH OPraHUYECKONM XWMHUHW, 3HAHUSMU O COCTaBe,
CTPOCHHMH M CBOMCTBAaX OPraHMYECKHX BEIIECTB MPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIIMHEHUH  YTJIEBOJIOPOAOB, TOMO(DYHKIMOHAIBHBIX COCOUHCHHH, TeTepo(yYHKIIMOHATHHBIX
COEIMHEHU, TeTEPOLUKINYECKUX COETUHECHHI;
— OBJIQJICHWE OCHOBAMH OPTraHMYECKOTO CHHTE3a, (DU3MKO-XUMHYECKHMMHU METOJAAMH aHalln3a
OPTraHUYECKHUX COETUHECHUI.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMmmMbl

JlucuumimHa OTHOCHTCS K 00s3aTeNIbHOM 4yacTh O10ka | JUCHUIUIMH y4eOHOTro IjIaHa
(b1.0.09.01). Ona ocHOBBIBa€TCS Ha 3HAHMSX, IOJIYYEHHBIX CTYACHTAMH TPH H3YYCHHUH
JUCIUTUINHBL «O011ast 1 HEOPTaHUYECKask XUMHUSD», OJI0Ka TUCHUTUIHH «AHATUTHYECKAs XUMUS U
buznyecKkrue METObl UCCIIECTOBAHUSI.

B cBowo ouepenp, «OpraHuyeckas XuMUsS» sBsSeTcs 0a30BOM ISl IUCHMIUIAH
«BBICOKOMOTIEKYIIIPHBIE COCAUHEHUS», «XUMUYECKash TEXHOIOTHs», «XHUMHUECKUE OCHOBBI
OMOJIOTMYECKUX MTPOLIECCOB» U AUCIUIUIMH BapuaTuBHOM yacTu («COBpEMEHHBIH OpraHMYeCKUi
CHUHTE3» U Jp.).

3. [Inannpyemble pe3yabTaThbl 00y4eHUsl 10 JUCUHUILIMHE, COOTHECEHHbIE ¢ IIJIAHUPYeMbIMH
pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTe/IbHON NPOrpaMMblI

IIponiecc u3ydyeHus AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
kommereHmii B cootBercTBuu ¢ ®I'OC BO, OIl BO u mpuoOpeTeHus Cieayloumx 3HAHHM,
YMEHUH, HaBBIKOB U (MJIM) OIBITA 1EATEIbHOCTH:

Dopmupyemas Nuaukarop 10CTHKEHUSA Ilepeyennb
KOMIIeTeHLUsI KOMIIeTeHIIUH IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s
(xkoa u opmyupoBka) | (koa v GopMyJTHPOBKA)
YHuBepcaibHble KOMIIETEHUIMHT

YK-1 YK-1.1 3HaTh:
CriocobeH ocymiecTBisATh | OCyIeCTBISET CUCTEMHBIH | — OCHOBBI CHCTEMHOTO aHAIIN3A.
MOUCK, KPUTHUECKUI aHaJu3 3a]1ayy, BBLIACISS €€ | YMeTh:
aHaJIU3 U CUHTE3 0a30BBIE COCTABIISFOIINE. — BBIJIEISITh 0a30BBIE COCTABIISIONINE
UHQOpMAIIH, MOCTaBJICHHOM 3a7a4H.
MPUMEHSTh CUCTEMHBIH Baaners HaBbIKAMM:
MOAXOA ISl peLICHUS — MPUMEHEHUSI CUCTEMHOTO MOAX0Aa s
MTOCTABJICHHBIX 33]1aH. pelIeHns TOCTaBICHHBIX 3a/1a4.
YK-2 YK-2.1 YmMmerth:
CriocobeH onpeaensTh Onpezaenser Kpyr 3a1a4 B — (hhopMyITUpPOBaTh 33/1a4l HA OCHOBaHHUH
KpYT 3a/1a4 B paMKax paMKax MOCTaBICHHOU MIOCTaBJICHHOU LIEIH.
MTOCTABJICHHOH IIETTH U IIEJIH, OTIPENIEIISIET CBA3H Baaners HaBbIKAMM:
BEIOWpATh ONTHMATIbHBIE | MEXAY HAMH. — ONpEeNIEICHUS CBA3H MEXKIY LIETbIO U
CHOCOOBI X pEeIICHHS, 3a/1a4aMHu.
ucxoJs u3 nercTByronmx | YK-2.2 YMeTh:
MIPaBOBBIX HOPM, [pennaraeT cocoObI — OTIPE/IETIATH CIIOCOOBI PEIICHHS
UMEIOUIUXCS PECYPCOB U | PEIICHUS OCTABICHHBIX MIOCTAaBJICHHBIX 3314 U MPeAnoaaracMole
OTpaHUICHHUM. 3a/1a4y U OXKUJaeMbIe pe3ynbTaTHL.

pe3yabTaThl; OIIEHUBAET Baaners HaBbIKAMM:

MPEIJIOKEHHBIE CTIOCOOBI ¢ | — 0TOOpa METOAOB peIIeHHS IOCTaBICHHBIX

TOYKH 3PEHUS 3a;ay.

COOTBETCTBHUS LIEJIN

IIPOEKTA.




YK-8

CriocoGeH co3aaBarth 1
MOJIJICPKUBATh B
MOBCETHEBHOM KHU3HU U
B ITpodeCCHOHATHLHOM
JIeSITEIIbHOCTH
Oe30MacHbIe yCIOBUS
JKU3HECATEILHOCTH JUIS
COXpaHEHUs MPUPOTHON
cpelbl, o0ecTicueHUS
YCTOHYHMBOTO Pa3BUTHS
00I111eCTBa, B TOM YHCJIE

YK-8.3
BrisiBisier mpo6iemsi,

CBS3aHHBIC C HAPYUICHUAMUA

TEXHHMKH 0€30MacHOCTH Ha
pabodeM MecTe;
npejjaracT MEPOTIPUSITHS
0 MPEJOTBPALICHUIO
YpE3BbIYAHBIX CUTyalUH.

3HaTh:

— HOPMBI M TIPaBHJIa TEXHUKU O€30TTaCHOCTH
JUTSL XAMHYECKUX JTA00paTopuil u
MIPOU3BOICTBEHHBIX TTOMEILICHUH.

YMmerh:

— peayiM30BaTh HOPMBI U TIPABMIIA TEXHUKH
0€30IacHOCTH B JTA0OPATOPHBIX U
TEXHOJIOTHUECKUX YCIOBUSAX.

Baagers HaBbIKAMM:

— 0e30IacHOM OpraHU3alii HAYYHOH U
MPOU3BOICTBEHHOU JEATEIHHOCTHU B
XUMHUYECKUX JJA0OPATOPHBIX U

IIpH YIpo3e U TEXHOJIOTMYECKHUX MTOMEILICHUSX.
BO3HUKHOBEHUU
Ype3BbIYANHBIX
CUTYyallil U BOEHHBIX
KOH(JIUKTOB.

OobumenpodgeccuonaJbHble KOMIETEHIIUT
OIIK-1 OIIK-1.1 3HaTh:
Criocoben Cucrematusupyer u — QJITOPUTMBI aHAIK3a PE3YJIbTATOB
aHaJTU3UPOBATh U aHAJU3UPYET PE3YNIbTATHI AKCIIEPUMEHTA U TEOPETHIECKUX
UHTEPIPETUPOBATH XUMUYIECKUX HCCTICIOBaHMI Ha OCHOBE
Pe3ynbTaThl XUMHUYECKUX | SKCIIEPUMEHTOB, €CTECTBEHHOHAYYHBIX 3aKOHOB U
JKCIIEPUMEHTOB, HaOJIOIeHNI, I3MEPCHUH, | 3aKOHOMEPHOCTEH Pa3BUTHS XUMUIECKOH
HaAOJIIOICHUI 1 a TakXKe Pe3yIbTaTh HayKH.
U3MEPEHU. pacyeToB CBOKCTB BEILIECTB | YMeTh:

" MaTCepHuaJIOB.

— MPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH Pa3BUTHUS
XUMUYECKON HAYKH.

Baanerr HaBbIKAMM:

— aHaJIN3a PE3YIbTATOB SKCIIEPUMEHTA U
TEOPETUUYECKUX UCCIIEOBaHUM.

OIIK-1.2

[Ipennaraer
HUHTEPIPETAIUIO
pe3yIbTaTOB COOCTBEHHBIX
SKCIIEPUMEHTOB U
pPacYeTHO-TEOPETUICCKUX
paboT ¢ UCTIOTE30BAHIEM
TEOPETHUUECKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3nenoB XUMHH.

3HaTth:

— (¢yHIIaMEHTaITbHBIE TIOHATHUS U
3aKOHOMEPHOCTH B O0JIACTH OPTaHMYECKON
XUMHUH.

Ymern:

— IPUMEHSATH (PYHIAMEHTAIbHBIC IOHSATHS JIsI
WHTEPIIPETAIUH PE3YJIHTATOB COOCTBEHHBIX
SKCIEPUMEHTOB U PACYETHO-TEOPETHUECKUX
pabor.

Bnaners HaBbIKAMM:

— 3 (EKTUBHOTO UCTIOTH30BAHUS
(yHIIAMEHTAITLHBIX XUMHUYECKUX TTOHATHHA U
3aKOHOMEPHOCTEH JUIsl UHTEPIIPETALIUI
pe3yJbTaTOB UCCJIE0BaHUM.




OIIK-1.3

DopMyIHpYyET 3aKIOUCHUS
Y BBIBOJIBI TIO PE3yJbTaTaM
aHan3a JUTEePaTyPHBIX
JaHHBIX, COOCTBEHHBIX
9KCIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUYECKUX
paboT XUMHUYECKOI

3HaTh:

— COCTOSIHHE TIPOOIIEMBI C YIETOM
MOJYYEeHHBIX U HHTEPIPETUPOBAHHBIX
Pe3yIbTaTOB.

Ymers:

— 10 pe3yJbTaTaM aHaJIu3a JUTEPATyPHBIX
JAaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETHUECKUX paboT

HaNpPaBJICHHOCTH. (hopMyIIUPOBATh 3aKITFOYEHHS U BHIBOJIBL.
BaageTh HaBLIKAMM:
— 00pabOTKN MacCUBOB XUMHUECKOH
nH(pOpMaIH U (OPMYITUPOBKH 3aKITIOUEHHH.
OIIK-2 OIIK-2.1 3HaThb:

CriocobeH nmpoBOTUTH €
COOJIOICHHEM HOPM
TEXHUKHU 0€30I1aCHOCTHU
XUMHYECKHI
JKCIICPUMEHT, BKJIFOUAS
CHHTE3, aHAJIN3,
W3YYeHHUE CTPYKTYPHI H
CBOCTB BENIECTB U
MaTepuaioB,
HCCIIEN0BaHUE
MPOIIECCOB C UX
y4acTHEM.

Paboraer ¢ XUMHYECKUMHU
BEIIECTBAMH C
co0roieHreM HOpM
TEXHUKHU 0€30IIaCHOCTH.

— CBOMCTBA COEJMHEHUI U UX CMECEH.
YMeTh:

— obecrnieunBaTh XpaHEHNE 1 B3aMOJICICTBHE
COEJIMHEHUI U UX CMECEH, HE TPUBOASALIEE K
aBapUUHBIM OCTIEACTBHUIM.

Baagers HaBbIKAMM:

— 6e30IacHOro 00paIeHNs ¢ XHMHYECKUMHI
MaTepUaiaMHy C YIETOM UX (PU3NUCCKUX U
XUMHYCCKHX CBOMCTB.

OIIK-2.2

IIpoBOIUT CUHTE3 BELIECTB
Y MaTepUaJIOB Pa3HOM
MIPUPOJIBI C
HCIOJIb30BaHNEM
MMEIOITNXCS METOMK.

3HaTh:

- CHOCO6LI HpOBCI[CHI/IH CHUHTCTHUYCCKUX
3KCH€pI/IMCHTOB, HCCIICA0BaHUA BEIICCTB U
MaTepHajoB.

Ymern:

— OCYILIECTBJISTh MPOBEJICHUE CUHTETUYESCKUX
SKCIIEPUMEHTOB, UCCIIEJIOBAHUS BEIIECTB U
MaTepHajoB.

Biagerh HAaBLIKAMMU:

— [MIOATOTOBKHU U HpOBeILeHI/ISI XUMHUYCCKOT'O
JKCIIEPUMEHTA.

OIIK-2.3

IIpoBoauT CTaHAAPTHBIE
orneparuu i
ONpeAeIeHUs] XUMHUYECKOTO
1 (a3oBOro cocraBa
BEIIECTB U MaTepHAJIOB HA
MX OCHOBE.

3HaTh:

- CTaH):[apTHBIe METOANKHN aHAIITUTUYCCKUX
SKCIIEPUMEHTOB, UCCIIEJIOBAHUS BEIIECTB U
MaTepHajoB.

YMeTh:

— BBIITOJIHATH AHAJITUTHUYCCKHUC 3KCHepI/IMeHTBI,
WCCJICIOBAHUS BEIIECTB U MAaTEPHAIIOB 110
CTaH,ZIapTHBIM METOAHUKAM.

BiageTh HABBIKAMMU:

— BBIMOJIHATH CTaHJIAPTHBIC OTIEPAIIIH I10
MpeJyIaracMbIM METOAMKAM B 00JIACTH XUMHUH.

OIIK-2.4

[IpoBoauT HMccnea0BaHUs
CBOWCTB BENIECTB U
MaTepUaIoB C
HCIIOJIB30BaHUEM
CEPUITHOTO HAYYHOTO
obopynoBaHus.

3HaTh:

— CTaHJapTHEIE CTIOCOOBI TIPOBEICHUS
SKCIIEPUMEHTOB, UCCIIEIOBAaHUS BELIECTB U
MaTepHaIOB.

YMmeTb:

— OCYIIECTBJISTh IPOBEJCHUE IKCIIEPUMEHTOB,
KCCIIEIOBAHKE BEILIECTB U MATEPHUATIOB C
HCITOJIb30BAaHUEM CEPHIHOTO HAYIHOTO
000pymOBaHUSI.

Baagers HaBBIKAMM:

— MTOATOTOBKH M TIPOBEIACHUS IKCIICPUMEHTA
10 MCCJICJOBAHUIO CBOMCTB BEIIECTB U
MaTepHajoB.




OIIK-3

CnocobeH MpUMEHSTh
pacueTHO-TCOPETUYCCKUE
METO/IBI JJTs1 U3yUCHUS
CBOICTB BEILIECTB U

OIIK-3.1

[TpumensieT TeopeTHYeCKue
Y TIOJTY3MIIUPUYCCKUE
MOJIEIIU TP PEIICHUHN
3a71a4 XUMUYECKON

YMmeTh:

— TMIPUMEHSATH TEOPETHICCKUE METOIBI IS
pEIICHUs CTAHJAPTHBIX 3a/1a4 B 00JIACTH
OPTraHUYECKON XUMHUH.

Baagers HaBbIKAMM:

IPOLIECCOB C UX HAINpaBJIeHHOCTH. — TEOPETHYECKOTO MO/ICITUPOBAHHS
Y4acCTHEM C OpPraHUYeCKUX CHCTEM U IPOLECCOB.
HCIOJIb30BaHUEM OIIK-3.2 YMmerb:
COBPEMEHHOMN Hcronp3yeT CTaHIapTHOE | — BBINOJIHATH pacdeTHbIE SKCIICPUMEHTHI 110
BBIYHCITUTEIBHON MporpaMMHOE O0ecTieueHIe | UCCIIEOBAHUIO BEIIECTB U PEAKIIHHN C
TEXHHKH. NIpY pelIeHu! 3a1a4 WCTIONIb30BaHUEM CTaHAAPTHOTO
XMMHYECKOI IPOrPaMMHOTO 00ecIIeueHuSI.
HAINpaBJIeHHOCTH. BiageTs HaBbIKAMU:
— UCIIONIb30BAHUS CTAaHIAPTHOTO
POrPaMMHOT0 00SCTICUCHHUS TIPH PEIICHUN
33124 XUMHYECKOH HAIIPaBICHHOCTH.
OIIK-4 OIIK-4.2 3HaTh:
Crniocoben mnanupoBatrs | OOpabarbiBaeT HaHHBIE C — CTaH/JapTHBIE METOJUKH 00pabOTKU
PabOTHI XMMUYECKOM UCIIOJIb30BaHUEM YHCIICHHBIX JaHHBIX CHHTETHYECKUX
HaIpaBJIeHHOCTH, CTaH/IapTHBIX CIIOCOO0B AQHAJUTHYECKUX IKCIICPIMEHTOB,
00pabaTheIBaTh 1 anmnpOKCHMAIHN WCCIIC/IOBAHNUS BEIIECTB U PEAKIHH.
HUHTEPIPETUPOBATH YHCIIEHHBIX Ymers:
HOJTyYeHHBIE PE3YNIBTATHl | XapaKTEPUCTHUK. — 00pabaTpIBacT YNCICHHBIC JaHHbIC
C HCIIOJIb30BAHUEM XUMHYECKUX IKCIICPUMEHTOB C
TEOPETHYCCKUX 3HAHUI U WCTIOJIb30BaHUEM CTAHAAPTHBIX CIOCOOOB
NPaKTHIECKUX HaBBIKOB amMpOKCHMAIUH.
pelIeHus Biagers HaBbIKAMU:
MaTeMaTUYeCKUX U — 00pabOTKH YUCIICHHBIX JTAHHBIX.
¢bu3nuecKux 3aaad. OIIK-4.3 3HaTh:
Wurepnperupyer — (pyHIaMeHTaIbHBIC TIOHSTHS U

PpE3yIbTAaThl XUMUYECKUX
HaOJIIOIEHHH C
HCIIOJIb30BaHUEM
(hM3UYECKUX 3aKOHOB H
MpEJICTaBICHUH.

3aKOHOMEPHOCTH B 00JIaCTH OPTaHUIECKOM
XUMHUHA.

Ymern:

— IPUMEHSATh PyHIaMEeHTaIbHbIE PU3NIECKHe
MOHATHUS IS HHTEPIPETALNU PE3YIBTATOB
XUMHYECKOTO SKCIIEPHMEHTA.

Baagers HaBbIKAMM:

— HaBbIKAMH HUCITIOJIb30BAHUA
(dyHIaMEHTAIbHBIX TTOHITHH JUIs
WHTEPHPETALUU PE3YIBTATOB XUMUUECKOTO
DKCIIEPUMEHTA.

OIIK-5

Cnoco0eH NOHUMATh
TIPUHIIHAITEI PA0OTHI
COBPEMEHHBIX
UHGOPMAITHOHHBIX
TEXHOJIOTHH 1
HCIIOIB30BATh UX IS
pelieHus 3a1a4
npohecCHOHANBHON
JIeSITENHHOCTH.

OIIK-5.1

Hcnonb3yeT cCOBpeMEHHbIE
IT-rexnonorun npu cobope,
aHanmse, o0paboTke u
Npe/ICTaBICHUH
HHPOPMAITUH XUMHUYIECKOTO
npoQuIIs.

Ymersn:

— IPUMEHSATH cOBpeMeHHbIe | T-TexHomornu
JUIS PELIeHUs CTaHIApTHBIX 33134 B 001aCTH
OpraHN4YeCKON XUMHH.

Baaners HaBbIKaMu:

—ucnons3oBanus | T-TexHONOTHI TIPU COOPE,
aHanmze, 00pabOTKe U MPeCTaBICHUH
WHPOPMAITUH.




OIIK-6

CrocoOeH mpeacTaBiIsaTh
pe3yJIbTaThl CBOCH
paboThI B yCTHOH 1
MMICEMEHHOH (hopMe B
COOTBETCTBHH C
HOPMAaMH | TIPaBUIIAMH,
MPUHATHIMU B
npodeccruoHaTEHOM
coobmiecTse.

OIIK-6.1

[pencrapisieT pe3ynbTaThl
paboTHI B BUJIC OTYETA T10
cTaHgapTHOH Gopme Ha
PYCCKOM $I3BIKE.

YMmern:

— MIPEJICTaBIATh TOJydeHHBIE PE3yIbTATH B
BUJI€ OTYETOB C YUETOM TPEOOBaHUI C yUETOM
TpeOoBaHMiA O UX 0(HOPMIICHHIO.

Baagers HaBbIKAMH:

— MOJTOTOBKH M MPE/ICTABICHHS TOIyYSHHBIX
Pe3yIbTAaTOB IKCIIEPUMEHTA 1 TEOPETUICCKUX
WCCIICIOBAHUH B BUJIC OTYETOB.

OIIK-6.2

IIpencrapmnser
WHPOPMALIUIO
XUMHYECKOTO COACPIKAHUS
¢ ydeToMm TpeboBaHUit
oubnuorpaduieckon
KYJIBTYPBL.

3HaTh:

— METOZBI TIpeCTaBIeHIS NH()OPMAITHIO
XMMHUYECKOTO COZep KaHusl U TpeOOBaHUS K
0(hOPMITCHHUTO.

Ymersb:

— OpEACTABIIATh XUMHNYCCKYIO I/IH(bOpMa]_[I/HO
(BriTrOYAst (POPMYJIBI) C YIETOM TPeOOBaHUI
6ubmorpaduIecKkoil KyabTypHI.

Baaners HaBbIKaMu:

— IIPEJICTABIICHUSA XUMUYECKUX CTPYKTYp U
YpaBHEHUI peakiuil.

OIIK-6.3

IIpencrasnsieT pe3ynbTaThl
paboTHI B BUJIEC TE3UCOB
JIOKJIala Ha PYCCKOM U
AHTJIMHACKOM SI3BIKE B
COOTBETCTBUH C HOPMaMH U
MpaBUIaMu, IPUHATHIMU B
XUMHYECKOM COOOIIEeCTBE.

Ymers:

— 0(hopMIIATH pe3yIbTaTHl paOOTHI B BUC
TE3UCOB JIOKJIaJa Ha PYCCKOM U aHTJIMMCKOM
SI3BIKE B COOTBETCTBHUH C HOPMAaMH U
IpaBUIaMU.

Buaagern HaBBIKAMM:

— HaBBIKAMH TIPEJICTABICHUS HHPOPMAIINH B
HAyYHBIX ITyOJIUKAIUSAX U TIepPeBO/Ia KOPOTKUX
TEKCTOB.

OIIK-6.4

I'oToBUT TIpe3eHTAIUIO TIO
TeMe paboThI U
MIpEJICTaBIISIET €€ Ha
PYCCKOM ¥ aHTIIMHACKOM
SI3BIKAX.

YMeTh:

— MPEACTABIIATH [IOJIYYECHHBIC PE3YIILTATHI B
BUJIE PE3EHTALINI.

BaageTh HaBbLIKAMM:

— UCIIOJIb30BaHUS CTAaHAAPTHBIX IPOrPAMMHBIX
CPEACTB JIJIsl CO3AAHMSI IPE3CHTALIUM.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 18 3aueTHhIX enuHull, 648 akas.d.

Ne TemsbI (pa3nesinbl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYILIEro
n/n JTUCIHUTLIHHBI, BKJIIOYAS CAMOCTOSITEILHYI0 | KOHTPOJIA YCII€eBAEMOCTH
HX co/iep:KaHue padoTy CTY/1€HTOB,
H HX TPYA0EMKOCTh ®opma NPOMEKYTOIHOMH
o (B akageMHYeCKHUX 4acax) aTTecTAlMHU
5 KonTakTHas pabora (no cemecmpam)
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[IpeameT oprannyeckon
XUMUH 1 OCHOBHBIE 3TaIThI Ompoc.

1 ee pa3putus. OCHOBHBIC 5 2 5 6 Konrtponbnas pabora.
noaaTusa. OCHOBEI 3amanus it
HOMEHKJIATYPBI CaMOCTOSITETFHOU PabOTHI
OPraHUYECKUX COEANHEHUH.

OCHOBHBIE TIOJIOKEHUS
TEOPUHU CTPOCHUS

PHH CTP . Konrtponbnas pabora.
OpPTaHMYECKUX COCTUHEHHI.

2 5 2 2 6 1 3aga”us i

Xumuueckas CBs3b B N
CaMOCTOSITETTbHON PabOTHI.

OpPTaHMYECKUX

COEJTMHEHVISIX.

Peaxmmmonnast ciocoOHOCTH

OPraHUYECKUX COCTUHCHHI. KontpobHas pabora.

3 Knaccuduxkarnms peareHToB 5 2 2 6 1 3aganust it
Y peaKIni. CaMOCTOSITETTbHON PabOTHI.
ITpoMeKyTOUHbBIE YAaCTHIIBI.

KontpobHas pabora.
Otuer o JabopaTopHO
4 AnKaHbL. 5 2 2 6 1 patop
pabote. 3amaHus s
CaMOCTOSITeTIbHON PabOTHI.
OCHOBBI CTEPEOXHMHU U KonTponbHas padora.

5 KOH()OPMAITHOHHOTO 5 2 2 6 1 3agaHust it

aHamsa. CaMOCTOSITEIIbHOM PabOTHI.
KontpobHas pabora.
Otuet o nabopaTtopHoi
6 ukmoankaHsbI. 5 2 2 6 pabore.
Otuet o naboparopHoi
pabore.
KonTponbHas padora.
Otuet o naboparopHoi
7 AJKEHBL. 5 2 2 6 1 paTop
pabote. 3amaHus s
CaMOCTOSITETbHON PabOTHI.
KonTponbHas padora.
8 ITonumepsl. 5 2 2 6 3amaHus s
CaMOCTOSTEITHLHON paOOTEHI.
KonuTponbHas pabora.

9 JIlneHoBbIe yTIeBOJOPOIBL. 5 2 5 6 1 Otuet 0 nabopaTopHOi

Kayuyku. Pe3unsl. paboTe. 3amaHus 1Ist
CaMOCTOSITETbHON PabOTHI.




KontponbHas padora.
Otuet o nabopatopHoii

10 |AJNKUHBIL. 2 2 6 1 7
pabore. 3amaHus IIs
CaMOCTOSTEITHLHON paOOTEHI.
Kontponbnas pabora.
11 ["ajoreHnpou3BOAHbIC 5 5 6 1 7 OtueTt o0 nabopaTtopHoii
YTIIEBOIOPO/IOB. pabore. 3amaHus IIs
CaMOCTOSTEITHLHON paOOTEHI.
Kontponbnas pabora.
12 Apensl. KonneHncupoBanHble 2 5 6 1 85 Otuet o nabopaTtopHoii
apOMaTHYECKHE CHCTEMEI. ’ pabore. 3amaHus IS
CaMOCTOSITETIbHOM PadOTHI.
Konrtponbnas pabora.
Peaknum snektpodunsHOTO .
Otuer o nabopaTopHOH
13 |3amelenus B 2 2 6 1 7
pabote. 3amaHus IS
apOMAaTHUYECKOM PALIY. o
CaMOCTOSITETIbHOM PadOTHI.
Konrtponbnas pabora.
14 Hyxneodunpaoe 2 5 6 1 7 Otuer o mabopaTopHOA
apoMaTH4eCKOe 3aMeIlCHHE. paOore. 3anaHus aas
CaMOCTOSITETIbHOM PadOTHI.
Kontponbnas pabora.
15 I'uppoxcunpous3BoaHbIE 2 5 6 1 7 Otuer o nabopaTopHOH
YIIIEBOIOPO/IOB. pabote. 3amanus s
CaMOCTOSITETIbHOM PadOTHI.
KonTponbHas pabora.
16 IIpocTsie U cnoXkHBIE 2 5 6 v Otuet o nabopaTtopHo
3(upBL. pabote. 3amaHus s
CaMOCTOSITETIbHON pabOTHI.
Kontpobnas pabora.
Otuer o nabopaTopHOA
17 |Asnpaeruasl 1 KETOHEL. 2 2 6 1 7 patop
pabote. 3amaHus s
CaMOCTOSITETIbHOM PadOTHI.
Kontpobnas pabora.
18 Kap6oHOBBIE KHCITOTHI U X 2 5 6 1 7 Otuer o JabopaTopHOM
MIPOU3BOIHEIE. pabote. 3amganus s
CaMOCTOSITETIbHOM PadOTHI.
2 051 335 DK3aMeH
HToro 3a 5 cemectp 36 | 36 {108 | 16 | 0,5 | 127,5
KontpobHas pabora.
AzoTconepxKanue .
Otuet o nabopaTtopHoi
19 |mpousBogHBIE KAPOOHOBBIX 2 2 8 1 11
pabote. 3amaHus s
KHCIIOT. v
CaMOCTOSITETTLHON PabOTHI.
KontpobHas pabota.
Otuer o 1abopaTopHOi
20 |HutpocoeauHeHusl. 2 2 8 1 11 patop
pabote. 3amaHus s
CaMOCTOSITETTHHON PabOTHI.
KontpobHas pabora.
Otuer o 1abopaTopHOi
21  |AmuHBL 2 2 8 1 11 paTop
pabote. 3amaHus ajs
CaMOCTOSTEITHLHON paOOTEHI.
Kontponbnas pabora.
Otuer o nabopaTopHOW
22 |dwmazocoenuHEHUS. 2 2 8 1 11 patop

paboTe. 3amaHus 1Ist
CaMOCTOSTEITHLHON paOOTEHI.




[HomudyHKITMOHATHHBIE

KontponbHas padora.

23 2 2 8 11 3amanust 1id
OpPTaHWYECKUE COETUHEHMS. M
CaMOCTOSTEITHLHON paOOTEHI.
KontponbHas padora.
Otuet o nabopaTtopHoii
24  |YrneBonsl. 2 2 8 1 11 patop
pabote. 3amgaHus s
CaMOCTOSTEITHLHON paOOTEHI.
KontponbHas padora.
I'eTepounknnueckue Otuet o nabopaTtopHoii
25 pol 2 12181 11 paTop
COCIIMHEHMSI. pabote. 3amanus mis
CaMOCTOSTEITHLHON paOOTEHI.
KontponbHas padora.
OtueTt 0 nabopatopHoi
26 |AMUHOKHCIIOTHI. 2 2 8 1 11 patop
pabote. 3amaHus s
CaMOCTOSITETLHON PabOTHI.
Konrtponbnas pabora.
27 |llenTtunasl, OCIKH. 2 2 11 3aganus it
CaMOCTOSITETLHON PabOTHI.
KonTponbHas padora.
Meramopranudeckue Otuet 0 nabopatopHoi
28 P 2 2|71 11 patop
COCIMHEHUSI. pabote. 3amganus s
CaMOCTOSITETLHON PabOTHI.
IaHIPOBALIE KonTponbHas padora.
29 posats 2 12|71 11 ananus i
MHOTOCTaIITHBIX CHHTE30B. N
CaMOCTOSITETLHON PabOTHI.
KonTponbHas pabora.
CoBpeMeHHOE N
OtueTt o naboparopHoi
30 |oGopymoBaHue ISt 2 2 7 11
pabote. 3amaHus s
OpPTaHMYECKOTO CHHTE3A. N
CaMOCTOSITETTbHON PabOTHI.
CoBpeMeHHbIE IPOOIEMBI Kontpobnas padora.
31 P N P 4 2 1 12 3amauust 1
OpPTaHHYECKON XUMHUH. N
CaMOCTOSITeTIbHON PabOTHI.
KonTponbHas padora.
32 ITpoMBIIUTEHHBIH 2 5 v 11 Otuet o nabopaTtopHoi
OpraHUYEeCcKUil CHHTE3. pabote. 3amanus s
CaMOCTOSITETTbHON PabOTHI.
[IpumeneHue KonTponbHas pabora.
33  |CHHTETHYECKHX 2 2 11 3amanust 1
OpPraHUYEeCKUX COSJIMHEHUH. CaMOCTOSITETIbHOM PadOTHI.
Kontpobnas pabora.
N Otuet o nabopaTtopHoi
34 |OCHOBBI XIMUH KpacHUTEJeH. 2 2 8 11 paTop
pabote. 3amaHus ajs
CaMOCTOSITETTHHON PabOTHI.
Kontpobnas pabdora.
35 Buonornuecku akTUBHBIE 2 5 8 11 Otuer o 1abopaTopHOi
COCJIMHEHUSI. pabote. 3amanus s
CaMOCTOSITETIbHOM paboThI
2 051 335 DK3aMeH
HToro 3a 6 cemectTp 36 | 36 |108| 16 | 0,5 |127,5
HUTOro 72 | 72 1216] 32| 1 | 255




4.1 Uadopmanus o peanu3anuy THCHUILUINHBI B (popMe NPpaKTHYECKOH NOATOTOBKH

HNudopmanus o pa3enax TMCHUIIHHBI M BUIAX YUeOHbIX 3aHATHIA,

peaiuzyeMbIX B (popMe NPAKTHYECKON MOATOTOBKHU

Ne Temsl (pa3nesinbl) Bunsbl yyeOHbIX 3ansiTHH, | MecTo npoBenenus
n/n AUCIHUNIHHBI, BKJIIOYAsl CAMOCTOSITEILHYIO 3aHATHI
HX coJep:KaHue padoTy CTY/1€HTOB, B popme
U MX TPYA0EMKOCTh NPaKTHYeCKOi
o (B akageMHYeCKHUX 4acax) MOATrOTOBKH
5 KonraktHas paboTa
=
= 0 s
v o 3} = | 3 3
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2| 8| Q|8 o
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(5} = = > | = Q
= 4 o O o =l Q
AR IR
= crg, = E 15
[IpeameT OpraHnYeCKON XUMHUH U
OCHOBHBIE ATaIbl €€ PA3BUTHSL.
DaxynmpTeT OMOJIOTHH
1 |OcHoBHbIe moHsTHS. OCHOBBI 5 2|6
u skonoruu Apl'y
HOMEHKJIATypbl OPraHUYECKUX
COETMHECHUM.
OCHOBHBIE TOJIOKEHUS TEOPUH
o |CTPOCHNS OPraHMYECKHX COEMHEHU. 5 2| 6 dakyapTeT OMOJIOTHH
Xumuueckasi CBsA3b B OPraHUYECKUX u 3xonoruu SApl'y
COETMHEHMUSIX.
Peakunonnast cnoco6HOCTb
3 OPraHUYECKUX COEAUHEHUM. 5 2| 6 dakyabTeT OUOJIOTHH
Krnaccuduxkarms peareHToB u 3xonoruu SApl'y
peakuuid. [IpoMexyToUHbIE YACTHULIBI.
dakyabTeT OUOJIOTHH
4 |AnkaHBbI. 5 2|6 Y
u 3xogoruu Apl'yY
5 OCHOBBI CTEPEOXUMUHU U 5 216 daxynpTeT OMOJIOTHH
KOH(GOPMAITHOHHOTO aHAJIH3A. u 3KoJioruu Apl'yY
dakyabTeT OUOJIOTHH
6 |LluknoankaHsbl. 5 216 Y
u 3xogoruu Apl'yY
daxynpTeT OMOJIOTHH
7 |AJKEHBI 5 2|6 Y
u 3KoJioruu Apl'yY
DakynbTeT OHOIOTHH
8 |[lomumepsl. 5 2|6 Y
u skonoruu Apl'y
9 Huenossie yrnerogoposl. Kayuyku. 5 216 dakynpTeT OMOJIOTHH
Pe3unbl. u 3KoJioruu Apl'yY
DakynbTeT OHOIOTHH
10 |AnkuHBL 5 2|6 Y
u skonoruu Apl'yY
11 TanorennpousBoiHbIE 5 21 6 dakynpTeT OMOJIOTHH
YIJIEBOAOPOOB. u skosoruu SApl'y
12 Apensbl. KonzieHcupoBaHHbIe 5 2| 6 DaxynpTeT OMOJIOTHH
apoOMaTUYECKUE CUCTEMBL. u skonoruu Apl'y
13 Peaknuu snekrpodunbHOTO 5 21 6 dakynpTeT OMOJIOTHH
3aMEIlCHNs] B a@pOMaTUYECKOM PAJTY. u sKoJioruu SApl'yY
14 HyxneoduninpHOE apoMaTHndeckoe 5 216 DakynbTeT OHOIOTHH
3aMelIcHUE. u skonoruu SApl'y
15 T'uapoxcunpousBoaHbIe 5 21 6 dakynpTeT OMOJIOTHH
YIJIEBOAOPOIOB. u sKoJioruu SApl'yY
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DaxynpTeT OMOJIOTHH
16 |IIpoctbie u CIOKHBIE 3DUPBHIL. 2|6 Y
u 3koJioruu Apl'Y
dakyapTeT OUOJIOTHH
17 |Anbaeruasl U KETOHEIL. 2|6 Y
u sKoJioruu SApl'Y
18 Kap6oHOBBIE KUCITOTHI ¥ HIX 216 DaxynpTeT OMOJIOTHH
TIPOU3BOJIHBIE. u 3koJioruu Apl'Y
19 A3oTcoaeprkaliye Ipou3BOIHbIE 218 dakynbTeT OMOIOTUH
KapOOHOBEIX KUCIIOT. u sKoJioruu SApl'Y
DaxynpTeT OMOJIOTHH
20 |HutpocoeauHeHusl. 2|8 Y
u 3koJioruu Apl'Y
dakynpTeT OUOJIOTHU
21 |AMUHBL 2|8 Y
u sKoJioruu SApl'Y
DaxynmpTeT OMOJIOTHH
22 |[InazocoeauHEHMUS. 218 y
u 3KoJioruu Apl'Y
23 [MomugyHKITMOHANTBHBIE OpraHHYECKUE 218 dakyapTeT OMOJIOTHH
COCTMHEHUS. u skonoruu Apl'y
daxynmpTeT OMOJIOTHH
24 |VYTriaeBondbl. 218 Y
u 3KoJioruu Apl'Y
daxynmpTeT OMOJIOTHH
25 |['eTepolUKINYECKUE COSAMHCHUS. 2| 8
u skonoruu Apl'y
dakyapTeT OMOJIOTHH
26 |AMUHOKHCIIOTHI. 2|8 Y
u 3KoJioruu Apl'Y
DaxynmpTeT OMOJIOTHH
27 |Ilentuabl, OCIKH. 2 Y
u skonoruu Apl'y
dakyabTeT OUOJIOTHH
28 |MeTamuiopraHUYecKrUe COSAMHEHUSI. 217 Y
u 3KoJioruu Apl'Y
29 [1marnpoBaHre MHOTOCTaUAHBIX 5| 7 daxynpTeT OMOJIOTHH
CHUHTE30B. u 3xogoruu Apl'yY
30 CoBpeMeHHOE 000pyI0BaHHE IS 2|7 dakyapTeT OUOJIOTHH
OPIraHMYECKOIr0 CHHTE3A. u skonoruu SApl'y
31 CoBpeMeHHBIE ITPOOIIEMBI 5 daxynpTeT OMOJIOTHH
OpPraHUYeCcKO XUMHUHU. u sxogoruu Apl'yY
32 ITpoMbINUIEHHBIN OpraHUYECKUI 2| 7 dakynbTeT OMOIIOTUH
CHHTE3. u 3KoJioruu Apl'yY
33 [IpumeHeHne CHHTETHYECKUX 5 daxynpTeT OMOJIOTHH
OpraHUYECKUX COCIUHEHUM. u 3xogoruu Apl'yY
N dakynbTeT OMOIIOTUH
34 |OcHOBBI XMMHHU KpacHUTEJIEH. 2|8 Y
u sKoJioruu Apl'Y
35 Buonoruuecku akTHBHBIC 2| 8 dakynpTeT OMOJIOTHH
COeIUHEHUSL. u skonoruu Apl'y
HUTOI'o 72 1216

Coaep:xaHue pa3iesi0B M CHUILITAHBI

1. Ilpenmer opraHMYecKOW XMMHUU M OCHOBHBIE JTambl €€ pa3BUTHs. OCHOBHBIE ITOHATHS.
CrniocoObl U300pakeHUsT MOJIEKYJI OPTaHUYECKUX COEAMHEHUN, MOJIEKYISIpHbIE, CTPYKTYPHbBIE U
TuIbl yrilepoaHOro CKelneTa, auuKINYeCKUe, UKINYECKUE U TE€TEPOLUKINYECKUE COCAUHEHUS.
N3omepusa. I'omonorus. OCHOBBI HOMEHKIIATYpbl OpraHUYECKUX coequHeHui. (OCHOBHBIE
INPUHIUIIBI IIOCTPOEHUs HAa3BAHWM OpPraHUYECKUX COCAUHEHUM, POJOHAYalIbHAs CTPYKTYpa,
Xapakrepuctuueckue rpynmnsl. Hazpanus HeyHKIMOHAIBHBIX 3aMeCTUTENEH, (PYHKIIMOHATBHBIX
TpyIII, TPeAETbHBIX U HEMPEASIbHBIX paanKaaoB. CTapIMHCTBO (QYHKIIMOHATBHBIX TPYIIIL.

2. OCHOBHBIE MOJOXEHUS TEOPUHU CTPOCHUSI OPTaHUYECKUX COEAUHEHUN. YTIIEepO/, 3JIEKTPOHHAs
KOH(Urypauus; THOpUIM3aLus yriepoja B OpraHU4YeCKUX COEIMHEHUSAX. XUMHUUYECKas CBS3b B
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OpTraHU4YCCKUX COCIUHCHHAX. Tunel XUMHYECKUX CBS3EH B OpTraHU4YCCKUX COCAUHCHUAX (G, -
CBH3L). duznyeckue XApaKTCPUCTUKU CBs3EI: OHEprus, JJInHa, IOJIAPHOCTDh, ITOJIAPHU3YEMOCTD.

3. PeakumoHHast ciocoOHOCTh opranmdeckux coenuHeHuil. [Ipupona unnyktuBHOro 3¢ dexra.
Knaccudukanus OCHOBHBIX 3aMECTUTENCH MO 3HAKYy M OTHOCHTEILHOW BeIWYWHE (CHIIBHBIH,
cnabpiii) wHAaykTHBHOTO 3(ddekra. Ilpupoma pesonancHoro (me3omepHoro) 3ddekra.
['oMonuTHYEeCKHH, TeTepOIMKIMYECKH pa3phiB cBs3eil. Kimaccudukaiys peareHToB U peakiui.
IIpomexxyTounsle yacTulbl. [IoHATHE O TPOMEKYTOUHBIX YaCTHUIAX, CTPOECHUE MPOMEKYTOUHBIX
qacTull (paguKaibl, KapOokaTHOHbI, kKapOannonsl). Kucnotel u ocnoBanus (bpencren, JIbtouc).
ConpsikeHHbIe KUCIOTHI U OCHOBaHMsI. KUCIOTHO-OCHOBHBIE paBHOBeCHUs (Ha MPUMepe CIUPTOB,
albJACTU]IOB, KETOHOB, KUCIOT U amuHOB). Koncranta kucinotHoctu (pK,). Brusnue
3aMECTUTENIEH Ha KUCJIOTHOCTh M OCHOBHOCTb OpPraHWYECKHX coeAuHeHud. Pusndecko-
XUMHUYECKHE METO/IbI UCCIIEI0BAHUS B OPIrAaHUYECKON XUMUH.

4. Ankanwl. Ctpoenue, romonorus, npupona C—C u C-H cBszeit, uzomepus, reoMeTpus
MOJIEKYJIbI, MEXaTOMHbIE paccTosHusa. Bpamenue Bokpyr C-C cBazeil. llonstue o
KoH(popManusax Ha mpuMmepe KoHpopmanuii dtaHa W Oyrana. [loHsATHE O TPOCTPAHCTBEHHBIX
npenstctBusix. Kondbopmanuu eowr-, anmu-, 3aCIOHEHHbIE. DHEPreTHUECKHUE TUarpaMMmbl.
MeTtonbl TONYYEHHS QIKaHOB. XUMHYECKHME CBOWMCTBA ajKaHOB. XJOpPHUPOBAaHUE METaHA.
MexanusM 1enHON paaukanbHOW peakuuu.. OTHOCUTENbHBIE CKOpOCTH xjopupoBanHus C-H
CBSI3€M pa3aM4HOro Tuma (MEePBUYHBIX, BTOPUYHBIX, TPETHYHBIX). CTpOoeHUE aAIKUIBHBIX
paaukanoB, HUX CcTa0mwIbHOCTh. [unepkonbroranus. CeneKTUBHOCTh XJIOPUPOBAaHUSA U
OpoMupoOBaHUs alKaHOB. M30upaTenbHOCTh peakiuu U Temmeparypa. Jpyrue paaukalibHbIC
peakuuu aikaHoB. Kpekunr tepmuueckuii. OkucieHue, TopeHue.

5. OCHOBBI CTEPEOXUMHHM U KOH(POPMALMOHHOrO aHanu3a. M3o0paskeHHe TeTpa’IpHyecKOro
aToMa yrjiepoJia B MPOEKIUHU Ha MI0CKOCcTU. KIMHOBUIHBIE MPOEKINH, «JIECONUIbHBIE KO3IIBI»,
npoekiu Hetomena. Kondopmarum, kondopmepsl. 3acioHeHHas!, 3aTOPMOKEHHAas!, CKOLIIEHHAs
KOH(popMaIuu.

6. IluknoankaHbl. DHeprus HaNpPsDKEHUS IUKIOAIKAHOB M €€ KOJIMYECTBEHHAsl OIleHKa Ha
OCHOBAaHMM CpaBHEHHUS TEIUIOT 00pa3oBaHMS M TEIUIOT CrOpaHUs IUKJIOAJIKAHOB U
COOTBETCTBYIOIIMX aJIKaHOB. THIbI HANpsKEHUs B UKIIOAJIKAHAX U MOApa3/IeleHUe IUKIOB Ha
Malible, CpeJHHE LHMKIbl W  Makpouukibl. CTpoeHHMe LUKJIONpONaHa, IUKIOOyTaHa,
LUKJIOTIEHTaHa, IUKJIorekcaHa. KoHQpOpMalMOHHBIM aHalu3 LMKIOrekcaHa. AKCHAJIbHbIE U
HKBAaTOpHAJIbHBIE CBA3M B KOH(popmamuu "kpecno" mukiorekcana. Kondopmauum MoHO- H
JTU3aMENICHHBIX MPOU3BOJHBIX LUKIOreKcaHa. BnusHue KOH()OPMAIIMOHHOTO MOJOKEHUS
(YHKIMOHATIBHBIX TPYI HAa UX PEAKIIMOHHYIO CIIOCOOHOCTH Ha NMPHMEpE PeaKkIMil 3aMeleHus,
OTILIEIUICHNUS M OKUCJIEHUs. MeTo/Ibl CHHTe3a COeIMHEHUH psiia UKJIONPOIaHa U IIUKI00yTaHa.
OCO0EHHOCTH XMMHYECKHX CBOMCTB COEIMHEHHUH C TPEXUJICHHBIM IUKJIOM. CHHTE3 COeTUHEHNI
psiZia LMKIIONEHTaHa U [IUKJIOTeKCaHa.

7. AnkeHbl. DIEKTPOHHOE cTpoeHue ABONHOM cBsi3u C=C. DHeprusi m— U ¢ — CBSI3U B STUJICHE.
['eomerpuueckast uzomepus. (yuc-mparc- u Z/E- HOMEHKIIaTypa). 3aBUCUMOCTh CTAOUIIBHOCTH
AJIKEHOB OT CTEMECHM 3aMENIEeHUs IBOMHOM CBsi3u. CHHTE3 alKeHOB. ['€eTeporeHHoe 1 TOMOT€HHOE
THUAPUPOBAHUE AIKEHOB. DIEKTPoGUIBLHOE MPUCOSANHEHNE K alkeHaM. [Ipucoennnenue xmopa
u Opoma K ankeHaM. MexaHHU3M, CTEPEOXUMHUS, BIUSHUE 3aMECTHTENel Ha CTEPEOXHMHIO
IPUCOEANHEHNS. I'maporanorenupoBasue. PerunocenexkTuBHOCTH AIIEKTPO(UIBHOTO
npucoenuHeHus K ankeHaM. [IpaBuno MapkoBaukoBa. Vckimouenust u3 GopMabHOTO MpaBUiia
MapkoBHukoBa: (1) mpucoeauHeHUE K 3JIEKTPOHOACHUIIUTHBIM ajKeHaM, (2) MpHcoenInHEHHE
O6opanoB, (3) paaukadbHOE TMPUCOSAWHEHHE. PacmupuTenbHOE TOJKOBAaHHWE IpaBUiIa
MapkoBaukoBa. KucnotHo-karanusupyemass Tuapatanus aidkeHoB. (O30HOJIM3  aJKEHOB.
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OKHCIUTEIIFHOS W BOCCTAHOBHUTEIHHOE PACHICIUICHUC O30HHUIOB. OKuclIeHHE aJIKCHOB 0
JHUOJIOB M 3IIOKCHUAO0B.

8. [Tomumepsbl. OcHoBHBIE MOHATUSI. CTPYKTYypa, CBOMCTBA.

9. luenosbie yrieBoopoasl. ConpspkEHHBIC, aJUICHBL. S-L{uc- u S-mpanc- koHbopmanuu. 1,2- u
1,4-nmpucoequHeHNE K CONPSIKEHHBIM JUEHAM. DHepreTuYeckrii NpopMiIb  peaKIuu.
Kunernyecku u TepMOAMHAMUYECKH KOHTpOJIUpyeMble peakiuu. Peakuus /{unbca-Anpaepa kak
meTos; oopazoBanusi C—C cBsizell M CHHTE3a NMIECTUWICHHBIX IUKIOB. JIMEHBI W JUEHO(UIIBL
MeToapl MONy4eHUS CONPSDKEHHBIX JUEHOB (B MPOMBINIICHHOCTH W B J1abopaTopuw,
UCIIOJIb30BAaHUE DPEAKIUM, KaTaJIU3UPYEMbIX IEPEXOJHBIMU METAUIAMM U HUX KOMIUIEKCAMH).
Kayuyku. Pe3unsl.

10. AnkuHbl. DIEKTpOHHas TMPHUPOAA TPOWHON yriepoA-yriepogHoil cBs3u. CTpoeHue
areTnieHa. MeToasl cuHTe3a aiakuHOB. CTepeocelieKTUBHOE TuapupoBaHue ankuHoB. C-H -
KUCIIOTHOCTh ~ QIKUHOB. lcmonb3oBaHWe — alleTUJIEHWJOB B  OPraHMYECKOM  CHHTE3E.
OnexrpoduiibHOE TIpUcOoeIMHEHUE K ankuHaM. CpaBHEHUE PEAKIIMOHHON CITIOCOOHOCTH aTKEHOB
U ankuHOB. ['maparanus ankuHoB (peakuust KydepoBa). AleTHieH-allIeHOBas M30MEpU3ALIUAL.
CMemieHre TPOWHOW CBSI3M B TEPMHHAIBHOE TOJOKeHUe. OKHUCIUTENbHAS TUMEpH3AIUI
TePMHUHAJIBHBIX aJKWHOB B MPUCYTCTBUU coelnHeHU Menu. HykieodunbHoe npucoeuHeHHe K
ankuHaMm. CUHTE3 BUHHJIOBBIX 3(DUPOB.

11. T'anoreHnpon3BOIHBIC YTIIEBOJOPOIOB.

12. Apensl. KoHnencupoBaHHBIE apomatudeckue cuctembl. Ctpoenune Oenzona. Dopmyra
Kekyne. Apomatnunocts. [IpaBmiio Xrokkens. Kpurepunm apoMaTHUHOCTH (SHEPreTHUYECKUH,
CTPYKTYpHBIM, MarHutTHbIi). Ilpu3Haku apoMaTHYHOCTH (PEaKIMOHHAs CIIOCOOHOCTB).
AHHyNIeHbl. ApOMAaTHYECKHME KAaTUOHBI U aHUOHBI. KOHIEHCHPOBAHHBIE ApOMAaTHUYECKHE
yIIeBOOpOAbl: HadTaauH, (peHaHTPEH, aHTpalleH, a3yJieH U 1p.. ['eTepouukinyeckue niaTu- U
HIECTUYWICHHbIE apoOMaTHYeCKHe coeiuHeHus ( muppoi, ¢ypaH, THO(EH, HHJIOJ, a30Jbl,
NUPUJINH, XUHOJMH). AHTHapoMaTudyeckue coenuHeHus. [IpoMblluieHHbIE HCTOYHHMKHU
apOMaTUYECKUX YriaeBoJopoAoB. Pudopmunr. JlaboparopHble MeTOabl CHHTE3a (Kpocc-
coueTaHue, TpUMEpHU3allus aleTHICHOB, KeTOHOB, peakuus Ppuaens-Kpadrca, apomatuzanus
[IUKJIOAJIKAHOB, BOCCTAHOBJIEHHE JKHPHOApOMAaTHYeCKHUX KeToHoB). CBoiicTBa Komblla U
anudaTtuyeckod OOKOBOW IleMd B apoOMaTHYECKUX yriieBoaoponax. [umapupoBanue.
Boccranosnenne mno bépuy. CBobomHOpaaMKalbHOE TaJOr€HHPOBAHHE TONYyoJla U €ro
romoJyioroB. OxuciaeHue OOKOBOM IIeMu  aJKWIOCH30JI0B M TOJUKOHJEHCHPOBAHHBIX
apOMaTHUYECKHX YIJIEBOJOPOIOB.

13. Peakiuu 31eKTpopUIBHOTO 3aMelleHust B apoMaThuueckoM psany. Kinaccuduxanus peakuunit
apoMaTHYecKoro 3iekTpoduinpHoro 3amenieHus. OOmuMe MpeacTaBiICHUS O MeXaHU3Me
peakuuii,. [Ipeacrasienue o m - U 6 -komIiekcax. M30TonHbii 0OMeH Bogopoaa. ApeHOHHUEBbIE
MOHBl B pEaKIMIX D3JIEKTPOQUIBLHOTO 3aMelleHMs. BiusHue 3aMecTHTeNss Ha CKOpPOCTh M
HarpaBJIeHue 3JIeKTpopuiIbHOro 3amerieHus. CorjiacoBaHHasi 1 HECOTJIaCOBaHHAsl OpUEHTAIUS.
HutpoBanue. Hutpyromme arentsl. Mexanusm peakiuu HuTpoBaHusi. HutpoBanue OeHzona u
ero 3amenieHHbIX. HutpoBanue Hadranuna, 6udenmna u Apyrux apeHoB. ['amoreHupoBaHue.
["anorenupytomnyie areHThl. MexaHu3M peakiMy raJoreHUPOBAHUSI ApEHOB M MX MPOU3BOJIHBIX.
CynbdupoBanue. Cynbdupytonpe areHtel. MexaHusm peaknuu. KuHeTH4eckuii u
TEPMOJMHAMHYECKUI KOHTPOJIb B Peakuy CcylbpUpoBaHUS Ha MpuMepe ¢eHosa U HadTaluHAa.
[IpeBpamenust  cynbdorpynnsl.  AnkunupoBanue  apeHoB mo  @pupaemo-Kpadrey.
Ankwmmpyroniie areHTel. Mexanusm peakiuu. [lonmankunupoBanue. [1o6odHBIe MpOIIECCH -
M30MEpU3aLMs ATKWIMPYIOIIEr0 areHTa U KOHEUHBIX MPOAYKTOB. ALMIMPOBAHUE apPEHOB IIO
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Opunento-Kpaprcy. Anmnmupyromme areHTbl. MexaHu3M peakuuu. PermocenekTuBHOCTh
auurpoBanus. @opMunuposanue 1o I'arrepmany-Koxy u apyrue poacTBEHHbIE PEAKIIMH.

14. HykneodusibHOE apoOMaTHUECKOE 3aMEIICHHE.

MexaHu3M MPUCOCTUHEHHI-OTIICIUICHUST Sy AT, IPUMEPBI PEAKINI U aKTUBUPYIOIIEE BIMSHUC
3JIEKTPOHOAKIECTITOPHBIX 3aMECTUTENICH. AHHOHHBIE G-KOMIUIEKCHI Mei3eHreiimepa M uX
cTpoeHHe.  MexXaHu3M  OTHICTUICHUS-TIPUCOCAMHEHUS  HA  OpUMEpe  MpeBpaIeHUs
raJloreH0eH30JI0B B (PEHOJIBI U apoMaTH4YecKhe aMUHbI. MeTobl TeHeprpoBaHus U (hUKcALUU
nerugpoden3ona. Crpoenuwe neruapoOenH3ona. Syl-mogoOHBIE MEXaHU3M apoOMaTHIECKOTO
HYKJICOQMIBHOTO 3aMEIICHHs] B PpeaklUMsIX TUApOJiM3a KAaTHOHA apeHIMa3oHUs, B CHHTE3E
apundTopuoB. AHWOH-paIuKanbHBIA MexaHusMm Sgyl. HykneoduneHoe 3amerenne B
MPUCYTCTBUH COJICH MEH.

15. l'uapoKCUNPON3BOAHBIE YTIIEBOAOPOIOB.

16. Ilpocteie u cnoxHble 3¢upbl. CuHTE3 HPOCTHIX 3(QUPOB M3 CHUPTOB, AIKEHOB MU
askuiranoreHuioB. CBolcTBa (KOMILIEKCHI ¢ KHUCIOTaMH JIplouca, palleluIeHue KHCIOTaMH,
JUTUHOPraHUYECKUMHU COEAMHEHUsIMH, oOpa3oBaHue mnepekucei). KpayH-adupbl u ux
npumeHenne. Oxcupanbl. Packpeitme mmkia B okcupanHax. Cioxxeie 3¢upsl. CuHTes U
cBOMcTBA. P aunaMpyrommx peareHToB, 10 yObIBAHUIO 3JEKTPOPHIBHOCTH.

17. Anpperuasl u keroHbl. CTpoeHHE anbAErMI0B U KeTOHOB. Pu3nyeckue CBOUCTBA
albJIETU/IOB, CpaBHEHUE co crnupramu. CpaBHEHHE PHEPrHil OJAMHAPHBIX U JBOMHBIX CBA3EH
YIIEpOA-YIIEPOA U  YIIEpPOA-KUCIOpoA. MeTonsl MOIydeHMs] albJErHJ0B M KETOHOB.
[Ipucoenunenne HykieopunoB K KapOOHWIbHON rpynme. Pasnuuume B peakMOHHON
CIOCOOHOCTH MEXAy anbpAeruiaMud M KeToHaMu. OddekTsl 3amectuteneid. OOpatumMocTh
peakuuu, MmexaHu3M. Peakunsi KapOOHUIIBHBIX COEAMHEHMH ¢ MarHWi- U JIUTUHOPraHU4EeCKUMHU
COCIMHEHUSMU. BoccranoBnenne — KapOOHMIIBHBIX  COEIUHEHUH. I'anorenupoBanue
KapOOHWJIbHBIX COEIMHEHUN. AJbJONbHAS KOHAEHCALlUd B KUCIOM M MIEJIOYHOM cpere.
KporoHoBast konaeHcanus. EHamuHBl M HMX WHcHonb3oBaHMe B cuHTe3e. I[lonsatue 00
aMOMIEHTHBIX aHHOHAX.

18. KapOoHOBBIE KHCIOTBI W UX Mpom3BojaHbIC. CHocOObI CHHTE3a KapOOHOBBIX KHCIIOT
Baxueiliimme cBoiicTBa KapOOHOBBIX KHCIOT. CTpoeHHMe KapOOKCHIBbHOW rpymnmbl. dusmko-
XUMUYECKHE CBOWCTBA KHUCJIOT: acColMalnus, JAWCCOLMALNAs, BIMSHUE 3aMECTUTENIEH Ha
KHCIIOTHOCTh. 3aMEIllEHNE T'MIPOKCHIIBHOM TIPYIIIbI, BOCCTAHOBIEHHUE, CUHTE3 INPOMU3BOJHBIX.
JHexapOokcunupoBanue. Peakiuum mno o-yrieponHomy atoMmy IlpomsBogHble KapOOHOBBIX
kucioT. [anorenanruapuasl. CUHTE3 XJIOPAaHTUAPUIOB U3 KUCIOT. MeXaHu3M HyKJIeO(pHUILHOTO
3aMEeIleHHs] TIPU sz-er'ICPOJIHOM atome B C=0 rpynne. B3zaumoseiictBue ¢ HykJIeoQHIbHBIMU
peareHTamMu, BOCCTAaHOBJIEHHE, PEAKLIUU C METAJUIOOPTaHUYECKUMH COEAUHEHUSIMH. AHTUAPUIBI
KapOOHOBBIX KHUCJIOT U KeTeHbl. Baxkneiimue cBoiictBa HenpenenbHble K-Thl. J[ByXOCHOBHBIE
kucinoTel. draneBas U TepedraneBas KUCIOTHI, MOJyYE€HHE B MPOMBIIUIEHHOCTH. DTanumMua u
ero wucnojp3oBaHue B cuHTe3e. DymapoBas u MaJeMHOBasg KHCIOTHI, HX OJQUPB U
UCIIOJIb30BAaHUE B CHUHTE3E.

19. AzoTcoaepikariye mponu3BoIHbIE KAPOOHOBBIX KUCIOT. CHUHTE3 aMHJI0B KApOOHOBBIX KHCIIOT.
CaoiictBa (ruaponus, Jnerujparanus, BoccraHoBieHue). Hwutpunsl. Cunrte3. CpoiicTBa
(ruaponus, kucaoTHocTh a-CH cBsseil.

20. Hurpocoenunenus. CuHTe3 anudaTUYecKMX HUTPOCOCAWHEHHH (HUTPOBaHHE, PEaKIHs C

HUTPUTAMH, OKHCJICHHEe aMuHOrpymmbl). CpoiicTBa HuTpocoeauHeHuid — CH-KHCIOTHOCTD,
TayTOMCpPUH, KOHI[GHC&LII/ISI C Kap6OHI/IJ'H>HbIMI/I COCANHCHUAMMU. BoccranoBnenne B aMUHBL
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Baxueiine npoMexxyTo4HbIe TPOAYKTHl BOCCTAHOBICHHUS HUTPOOEH30J1a B KMCIION U IEIIOUHON
cpene. IlapnuanbHOE BOCCTAHOBIEHUE TUHUTPOOEH30A.

21. Amunbl. CuHTe3 (aJKUJIUpOBaHME aMMMaKa W aMHHOB, cHHTe3 [a0punis, ceKcTeTHbIe
NEpPErpynnupoOBKH, BOCCTAHOBJIEHUE aA30TCOACPKALIUX COCIUHEHH, BOCCTAHOBHUTEIIBHOE
amuHupoBanue. CBoiictBa aMHMHOB OCHOBHOCTb, peakiuy (IKWIMPOBAHHE, AlMIUPOBAHUE,
HYKJICOQUIHHOE TIPUCOCIMHEHUE K KapOOHWIBLHOW TIpymIe). 3ammra aMHUHOTPYIIIIBIL.
TepMuueckoe pasznoxeHHe TMAPOKCHAOB TeTpaayikmiaMMoHus no ['odpmany. B3aumoneiicteue
MIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aTM(PATUICCKUX U apOMATHUYECKUX aMHHOB C a30THCTOMN
KkucnoToi. OkucieHue —aMuHOB. Peakiuy 31eKTpouiIbHOr0 3aMelieHus] B OEH30JIbHOM siipe
apOMAaTUYECKUX aMUHOB.

22. Jlmazocoemuuenus. [luazo- um a3zo- coeguHenwms. Conum jnuazoHus. JlnasoTupoBaHue
HNEPBUYHBIX apOMAaTHYECKMX aMHHOB. AreHTbl auazoTupoBaHusi HutposupoBanue emop. u
mpem. aMuHOB. [loBeneHMe coneil 1ra3oHMs B IIEJIOYHOM cpene. Peakuuu nua3ocoequHeHui ¢
BBIJICJICHUEM  a30Ta. TepMmMuueckoe pasjiokeHue apuiavazonust (peakuus Illumana wu
oOpa3oBanue (HEHOJIOB), peakHusi C HOAMI-MOHOM, 3aMEIICHHE JMa30TrPYIIbl Ha BOJOPOI.
Peakimst  3angmeiiepa ans  BBENEHMsS — TaloreH-, IMaHoO-, HUTporpynm.. Peakunuun
JIMa30COEMHEHN 0€3 BBIJEIECHUS a3oTa (BOCCTaHOBJIEHHE, OOpa30BaHUE TPUA3ECHOB,
azocoderaHue, TpeOOBaHMS K a30- M Jua3okommnoHeHTam). IIpumepsl a3zokpacuteneit
(MeTHIIOpaHX).

23. TonudyHKIMOHANBHBIE OPTaHUYECKHUE COeNMHEHHs. MOJIEKyYNbl, HE WMEIOIINE JIEMEHTOB
cumMmerpuu. CBs3p ¢ rubpuauzanueil yrieposaa. ACUMMETPUUYECKHE LEHTPbl. DHAHTHUOMEPHI.
Panemarsl. Panemmzanmsa. XwupanbHocTh. [lonspusanmsa csera. Pasnmnuma B cBOMCTBax
SHAHTHOMEPOB. M3MepeHue yria OnTHYeCKOro BpalleHHUs.

24. Yrnesonsl. Yraeoasl. Kiaccudukanus yrieBoJoB: a) mo KoiuuectBy atomMoB C; 6) mo
Hamuuuio C=0 wmmu CHO rpynn; B) M0 KOJWYECTBY LUUKIMYECKHX (PparMeHTOB. AJbA03BI U
keTo3bl. CTepeoxumus anpao3 M Kero3 B mpoekuusax Pumepa. L{ukanueckue mnoiyaneranu
aJbJIOTE€KCO3 - TIIIOKOMKMPAHO3bl U IITIOKO(QypaHo3bl. o - U B ~AHOMepsl. PopMyiibl Xeyopca Ais
aHOMepHBIX MoHocaxapugoB. Crepeoxumusa. KompuaTo-nienHas TayToMepusi YrieBOJOB.
OnuMepsl, aHOMEpbl, MyTapoTalus. XUMUYECKHE CBOICTBA TIIIOKO3bI KakK alpaerujgocnupra: D-
GpyKkTO3a KaK MpejncTaBUTeNb KeTo3. Jucaxapuasl. Manbrosa, yeriobuosa, 1akro3a, caxaposa.
BoccranasnuBarolye 1 HeBoCcCTaHaBIMBaroLe caxapa. Ilomucaxapuabl — kpaxmail, TIIMKOTEH,
EJUTI0JI03a, HUTPOKJIETYAaTKa, BACKO3HOE BOJIOKHO, IPOU3BOJICTBO Oymaru.

25. T'erepouukianyeckue coequHeHus. [IATHUIeHHble apOMaTHUECKUE TeTEePOIHUKIBI C OJHUM
rerepoatromoM. Ilupposn, ¢dypaH, THOdEH, apoMaTUYHOCTb, UX MPOU3BOJHBIE B MPHUPOJIE.
Metoapl cuHTE3a NATHUWIEHHBIX TereporukioB. Meron [laans-Kunoppa. AmmmodobHOCTD
nupposa u Gypana u JIeKTpoPrIIbHOE 3aMelIeHre B TUppode, dypane u Tnodene. OpueHTarus
3NeKTpomIbHOro 3amerieHus. OCOOCHHOCTH XUMHMUYECKHX CBOMCTB MHUpPpOia (KHUCIOTHOCTh
nuppoia, ankuiupoBanue Li, Na, K u Mg npousBonabix). OCOOCHHOCTH XUMHUYECKUX CBOWCTB
dypanoB (peakuusi ¢ OpomomM, peakuus Junbca-Anpaepa. KoHaeHCHpOBaHHbIE MATHYIEHHBIE
TeTepOLMKIIbI ¢ OJHUM rerepoaromMoM. Uuaon. [IponsBoanbie uHm0Ma B npupojae (Tpuntodas,
CKaToJI, CEpOTOHMH, rerepoaykcu. Muamro.). Cunre3 umnzaonos no ®Pumepy. MexaHusm.
CpaBHeHue CBOMCTB MHJ0J1a U THUppoJia. OprueHTalUsIIeKTPOPUILHOTO 3aMEIIEHNs B UH]IOJIE.
HlectuuneHHble TeTepoOrUKIbl. [IMpuanH, apoOMaTH4YHOCTb, OCHOBHOCTh. lIpou3BogHBIE
nupuanHa B mpuponae (ButamuHbl, HUKOTHH, NADP). XuMmuueckue CBOWCTBA NUPHAMHA.
OcHOBHOCTB, AJKWINpOBaHHEe, Peakiuu snektpopuibHoro 3aMemieHusi. N-okuch nupuauHa,
IOJIy4eHHE U MCII0JIb30BaHKE B cuHTe3e. OCOOEHHOCTH XMMHUUYECKUX CBOMCTB METHIITUPUIMHOB
U BUHWINHpUAWHOB. HykneodunpHoe 3amemenne B 2-, 3-, U 4-XJIOPHIUPUIUHAX.
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HyxneodunsHoe 3ameleHue TUAPUIA-MOHA HA aMUHOTPYIY IMOJA JEHCTBHEM aMHIa HATpHs
(peakuusa Yuunbabuna). KoHzieHCHpOBaHHbBIE IIECTUYJICHHBIE TE€TEPOLMUKIBI C OJHUM
rerepoaromom. XunosimH. Cunresbl Ckpaymna u JI€onepa-Musuiepa. [loHsTHEe 0 MEXaHU3ME ITHX
peakuuii. XMMUYECKUE CBOMCTBA XUHOJIMHOB

26. AMHUHOKHCIIOTHI. O-, -, Y-aMUHOKHCJIOTHI. KoHburypamus npupomHbix L-aMHHOKHCIIOT.
AMOTEpHOCTh, M303JEKTpUUECKass Touka. JDiekTpodopes3. Xumuueckue cBoiictBa COOH u
NH; rpymmn. Xenartel. beraunsl. [loBenenue npu HarpeBaHuu (cp. ¢ okcukuciaoramu). CHHTE3
cnoxHBIX 3upoB u N-anmmmpoBaHue — MyTh K MENTUAHOMY CHHTE3y. BakHelmme crocoObl
CHHTE3a aMHHOKHCIIOT: M3 TallOTeHKapOOHOBBIX KHCIOT, cuHTe3 lllTpekepa, amkuimpoBaHue
annoHoB CH-xuca0T, SJHAHTHOCCIICKTUBHBIA CHHTE3.

27. llenrrunel, 6enku. CTpoeHUe, CBOMCTBA, YPOBHY opranu3anuu. [lepBudHas cTpykrypa Oenka.
XapakTepucTuKa NenTUAHON cBsi3u. BropuuHas cTpykTypa Oenka: o-cnupanib U B-CKIIaq4aToCTb.
Hansropuunast crpykrypa Oenka, JOMEHHBIA TPHHIMII dBOMONMKA OenkoB. TperwdHas
CTpYKTypa Oenika u cBsi3u, ee cTtabunusupyromue. [lonarue o GUOPUIUISPHBIX U TIIOOYISIPHBIX
Oenkax. YeTBepTuyHas cTpyKTypa Oenka.

28. Meramiopranndyeckue coeaunenusi. Crtpoenue, kiaccupukamus. Jlutuiiopranudeckue
coequHenus. [lonydyeHne W3 ankuia M apuiIrajloreHu0B, pupoaa pacreopurens. CrtpoeHue.
Menpoprannyeckue coenuHeHus (Kynpatbl). OCOOCHHOCTHM PEAKIMOHHON CIOCOOHOCTH.
Hcnonb3oBanue: peakuuu Tuna Bropua, 1,4-mpucoenuHeHue K - o,B—HeNpereibHbIM
KapOOHMIIBHBIM coenuHeHusM. PeaxktuBbl ['punbsipa. Ilomydenue. PactBopurenu. ConbBaThl
[Tonsatue o mexanusme oOpasoBanusi. PaBHoBecue lllnenka. Peakuuu peaktuBoB I'punbspa c
COETMHEHUSIMHU, UMEIOUIMMH MOJIBUKHBIA BOJIOPOJ, C OKHCIUTENSIMH (HEMETAJIaMU U COJISIMU
MEePEXOHBIX METaUIOB), ¢ rajgorenumamu Zn, Hg, Si, P (kak oOmmii MeTo] MoJydeHus
AIIEMEHTOOPraHWYeCKuX coefauHeHuit). Peakuumu peaktuBa ['puHbsipa ¢ KapOOHWIBHBIMHU
COCMHEHUSIMH, CJIOXHBIMU >(GUpaMH, aMUAAMH, XJIOPAaHTMIApUIAaMHU KapOOHOBBIX KHUCIIOT,
HUTpPUIIAMH, TUOKCHIOM YIJIEpOJia, OKUCHIO STUIICHA.

29. IInannpoBaHue MHOTOCTAUIHBIX CHHTE30B. CTpaTernn oprannvdeckoro cuare3a. OCHOBHBIC
MOHATUS B MHOTOCTAIMHHOM cHHTe3e. OCHOBHBIE TOHATHUS PETPOCUHTETHYECKOIO aHalN3a.
Tunel cTpaTeruii B peTpOCUHTETUYECKOM aHAJIU3E.

30. CoBpemerHOE 000pYIOBaHHE ISl OPTAHWYECKOTO CUHTE3a. TpaguiMoHHBIe JTabOpaTOpHbBIE
ycraHoBkH. COBpeMEHHbBIE JTa0OpaTOpHBIE PEeaKTOphl. PeakTophl ¢ MEPUOIUYECKON 3arpy3KOu.
PaGouwne cTanuu cuHTe3a I XUMUUYECKUX HcciieqoBanuii. CucTemMa nmapajuieIbHOTO CHHTE3a B
npobupkax (KOMOMHATOpPHBIM cHUHTE3). PeakTopwl 1yisi paboThl moj naBieHueMm. [IpoTounbie
peaktopsl. JlabopaTopHble MHUKPOBOJHOBBIE CHCTEMBI. METONBI pa3/iesieHus] U MpenapaThuBHas
xpomarorpadus.

31. CoBpemeHHBIE TPOOJIEMBI OpPraHUYECKOW XUMUU. [IOHSATHS W KOHIIETIIMU COBPEMEHHOM
oprannyeckod xumuu. [IpoOieMbl CTpOCHUST M PEAKIIMOHHOW CIOCOOHOCTH OpPTraHUYECKHX
coenquHeHuil. COBpEMEHHOE COCTOSIHME U MPOOJIeMBl OpraHudeckoro cuHTe3a. [IpoOrembl
CEJICKTUBHOCTU OpTraHuuYeckux peakmnuii. CtpoeHre W (YHKIIUM OPTaHMYECKUX COCTUHEHUH.
CoenuHeHus ¢ HOBBIMU CBOMCTBAMH.

32. IlpoMbinuieHHBIH  opraHudeckuii  cuHTe3. OCHOBHOW  OpPraHMYeCKUH  CUHTE3.
Hedrexummueckoe  mpomsBoacTtBo.  Kokcoxumuueckoe  mpou3BOACTBO.  Jlecoxummusi.

CenbCKOX03SUCTBECHHOE ChIPHC B IIPOMBINIJICHHOM OPTaHUYCCKOM CUHTC3C.

33. [IpuMeHeHne CHHTETUYECKIX OPTaHNYECKUX COSTMHCHHA.
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34. OcHoBbl XxuMHMM KpacutTesned. Teopuss LBETHOCTH OpPraHMYECKMX COCIMHEHHH.
Knaccupukanuss u HOMeHkiaTypa Kpacurtened. CTpoeHHE W TNPOYHOCTH KPACHTEIEH.
Teopernueckne OCHOBBI KpalleHHUs BOJOKOH, KOXM M Mexa. Azokpacutenu. Hurpo- u
HuTpoaszokpacurenu. CepHuctele Kpacutenu. MuaurouaHele kpacutenu. AHTPaXMHOHOBBIE
KPacHUTEIIH.

35. buonornuyecku akTuBHblE coeauHeHus. [loHsTHe Ouosornyeckoil akTuBHOCTU. CBS3b
CTPYKTypa — OuoJlorudeckass akTUBHOCTb. AKTHUBHOCTh M pOJIb PA3JIMYHBIX KJIACCOB
OpraHUYECKUX COEIUHEHMII.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMH, B TOM 4YHCJIe TEXHOJIOTHMH IJIEKTPOHHOIO O0y4eHUs: H
AUCTAHIMOHHBICE 00pa30BaTeIbHbIC TEXHOJIOIMH, HCHOJb3yeMble IPH OCYIIEeCTBJICHHH
0o0pa3oBaTeIbHOIO Mpouecca Mo AMCHUIIHHE

B nporecce 00ydeHus: UCIIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIE TEXHOIOTHU:

BBoaHasi JieKuMs — 1a€T IMEPBOE ILEJIOCTHOE IPEACTaBICHUE O JIHUCHMIUIMHE U
OPUEHTUPYET CTYAEHTAa B CUCTEME M3yYEHUS NaHHOW OUCUMILIMHBL. CTYIEHTBHI 3HAKOMSATCS C
Ha3HAYeHUEM U 3aJa4aMU Kypca, €ro poJibl0 U MECTOM B CHUCTEME Y4YEOHBIX JUCLMIUIMH U B
cucTeMe MOArOTOBKM B LeioM. Jlaercs kpaTkuili 0030p Kypca, UCTOpHs pa3BUTHUS HAyKH U
IIPAKTUKHU, TOCTUKEHHUS B ATOU cepe, MMEHA U3BECTHBIX YUYEHBIX, U3J1araloTcs NepCreKTHBHbIE
HanpasjieHus uccienoBaHuii. Ha 92Toil  JeKIMM  BBICKAa3bIBAIOTCS  METOJUYECKHE WU
OpraHU3al[MOHHbIE OCOOEHHOCTH paboOThl B pamMKax JaHHOW JIMCUMIUIMHBI, a TaKXKe Jaercs
aHaJIu3 PEKOMEH1yeMOl yuyeOHO-METOJUUECKOM JIUTEPaTypHl.

AkafeMuyeckas JeKnus (UM JEKIUs 00IIero Kypca) — ocjieJoBaTeIbHOE U3JI0XKEHHUE
MaTepuaia, OCYLIECTBISIEMOE IPEUMMYLIECTBEHHO B BHJAE MOHoJora mpenogasatend. Kax
IIPaBUJIO, MIPOBOAMTCS B BHJE JOKJIANA, COIPOBOKIAEMOT0 MILUIFOCTPUPOBAHHOM IIPE3ECHTALUEH,
cojepxaiiel MHQOPMATHBHYIO 4YacTh, NMPUMEPHl U TMOSCHEHHUS K H3Yy4aeMOMY Marepuaiy.
TpeboBaHusi K akaJeMHUYECKOW JIEKLIMU: COBPEMEHHBbI Hay4dHBIH YpOBEHb W HaChILEHHAs
UH(POPMATUBHOCTh, YyOeQUTeIbHAs apryMeHTalus, JOCTYNHas M TOHATHas pedb, 4YeTKas
CTPYKTYypa U JIOTHKA, HAIUYKE IPKUX IPUMEPOB, 000CHOBaHUH, (PAKTOB.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH H
HaBBHIKOB (B TOM 4YHCJI€ W TaKTUJIBHBIX) B O0JaCTH OPraHUYECKOro0 CHHTE3a U aHaIH3a,
3aKpEIUICHUIO TOJIyYEeHHbIX Ha JieKuuu 3HaHui. IIpoBomutcs B mabopaTopuu € JOCTYIOM K
MpenapaTUBHOMY U aHATUTHUYECKOMY 000PYAOBAHHUIO.

IIpakTHyeckoe 3aHATHE - 3aHATHE, 3aKPEIUICHUIO W KOHTPOJIO 3HaHUI B o0jactu
OpPraHNYEeCKOIo CHHTE3a U aHanu3a. [I[poBouTCa B ayTMTOPHUH C TOCTYIIOM K IPENApaTUBHOMY U
AHAJTUTHYECKOMY 000pYyI0BaHMIO, HJIEKTPOHHBIM pecypcam.

KoncynbTauum — TpynmoBble 3aHATHSA, SABISAIOIIMECS OJHONM U3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB.

B npornecce 00yueHNs UCIIONB3YIOTCS CAEAYIOUINE TEXHOJIOTUU 3JIEKTPOHHOTO 00yUeHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:

DJIeKTPOHHBI y4eOHBIH Kypc «Opranuueckasi xumus» B LMS DiekTpoHHBIi
yuusepcuter Moodle SAApI'Y, B koTopom:

MIpe/ICTaBJICHbI 3aJJaHus ISl CAMOCTOATEIbHONU paboThl 00yUaIOLIUXCSl 10 TEMaM JUCIHUILINHBL,
MIPEICTaBIEHBI TEKCTHI JIEKIIUH 110 OTJAEIbHBIM TEMaM JUCLUILINHEL,

- MIpeJICTaBJIeH CIUCOK YYeOHOM JINTepaTypbl, PEKOMEHAYEMOM Il OCBOCHHUS JUCIUILINHBL,

- TIOCPEICTBOM (hopyma OCYIIECTBISICTCS CHHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE
MEXy 00y4aroIUMUCS U MIPENoIaBaTeNeM B paMKaxX U3y4eHUs JUCLUIUINHBL.
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6. IlepeyeHb JIMIIEH3MOHHOr0 M (MJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
olecrieyeHusi, HMCNOJb3yeMOr0 IPH OCYLIECTBJIEHHH O00pa3oBaTeIbHOI0 Ipouecca II0
AUCHUILINHE

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO — Ipolecca MO JUCHUILUIMHE
UCTIONB3YIOTCS Ui (POPMHUPOBAHUS MATEPUAIIOB JJISi TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
MPOBEJCHUS MTPOMEXKYTOUHOM aTTectanuu, Ajid GOPpMUPOBAHUS METOJIUYECKUX MATEpUANIOB I10
JUCLUILINHE!
- OIepanroHHbBIC cUCTeMBI cemeiicTBa Microsoft Windows;
- nporpammbl Microsoft Office;
- 6paysepsl Mozilla Firefox, Google Chrome.

7. IlepeyeHb COBpPeMEHHBIX MNPO(PecCHOHAIBHBIX 0a3 JAaHHBIX H HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, UCII0JIb3yeMbIX MIPH OCYIIECTBIEHUH 00Pa30BaTeJIbHOI0 MpoLecca mno
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

[Ipu ocymiecTBiaeHUN 00pa30BATEIBHOIO MPOIIECCa MO JUCHUTIIIUNHE UCTIOJIb3YIOTCS:
1. ABromatusupoBanHas 6ubiaroreuno-uHpopmarmontas cuctema «bYKMU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0MbMoTeYHas cuctema «FOpaiT» https://www.urait.ru/
3. DnexTpoHHO-0nbMoTeuHas cucreMa «Koncynbrant CryneHTay
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4eOHOH JMTepaTypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHMKALMOHHOI ceTH «HMHTepHeT» (IpH He00XOAMMOCTH),
PEKOMEHyeMBbIX JJIs1 0CBOCHHS M CIMIIJIMHbI

a) OCHOBHasI IMTEpaTypa
1. PeyroB O.A. Oprannueckast Xumusi: yueOHUK Ui By30B: B 4 4/ O.A. Peyros, A.JI. Kypii,
K.I1. Byrun; M-Bo o6pazoBanust P®. Y. 1. — 3-e uza. — M.: BUHOM. JlaGoparopus 3HaHHH,
2009. — 567 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=642957&cat cd=YARSU
2. PeyroB O.A. Opranuueckas Xumusi: yaeOHUK Juid By30B: B 4 u/ O.A. Peyros, A.JI. Kypui,
K.I1. Bytun; M-Bo o0pa3zoBanus P®. Y. 2. — 3-¢ uzn., ucnp. — M.: BUHOM. Jlaboparopus
3Hanui, 2009. — 623 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=643328&cat _cd=YARSU
3. PeytoB O.A. Opranuueckast Xumusi: yueOHUK Juis By30B: B 4 4/ O.A. Peyros, A.JI. Kypii,
K.I1. Byrun; M-Bo o6pazoBanust PO; MI'V. Y. 3. — 2-e u3x. — M.: BUHOM. JlaGopatopus
3Hanui, 2010. — 544 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=680219&cat cd=YARSU
4. PeyroB O.A. Opranuueckasi XuMusi: yaeOHHK 1711 By30B: B 4 u/ O.A. Peyros, A.JI. Kypu,
K.II. bytun; M-Bo o6pa3zoBanus P®.Y. 4. — M.: BUHOM. Jlaboparopust 3Hanwuii, 2009. — 726 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=643384&cat_cd=YARSU
5. T'amxa B.B., Kotos A./l., Opnos B.}O. Oprannueckass Xumusi: METOJ. YKa3aHUS K
IPOBEIECHUIO JIabopaTopHBIX padot / Apoci. roc. yu-T um. I1. I'. [lemunona, Spocnasns, 2009.
71 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20090307.pdf

0) 10MOJIHUTEIbHASA JIUTepaTypa
1. A 1. Koros, I'.C. Muponos, B.1O. Opnog, A.U. PycakoB. Opranuueckast xumusi: Y4ueOHoe
nocobue; fApoci. roc. yH-T. — SApocnasns, 2007. — 216 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20070310.pdf
2. 3aia4ym Mo OPTaHUYECKON XUMUU C perieHusMu: yueoroe nocoodue / Kypu AJL u ap. — 4-¢
u3a. — M.: BUHOM. Jlabopatopus 3Hanui, 2014. — 350 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1844934&cat cd=YARSU

B) pecypcbl cetu «AHTEpHET»
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1. DnextponHast 6nbaMOTEKa YyueOHbIX MaTepuanos SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

2. XKypnanbl HayyHOU 35ekTpoHHOM 6ubnmoreku (http://elibrary.ru)
3. Organic Chemistry Portal (http://www.organic-chemistry.org/)

9. MaTepuaibHO-TEeXHUYECKAas 0a3a, HEOOX0AUMAs IJIsI OCYIIECTBJIEHHsI 00Pa30BaTEeIbHOI0
npouecca no JUCHHUILVINHE

MarepuanbHo-TeXHHUECKas: 0a3za, He0OXOAUMAas ISl OCYIIECTBIEHUS 00pa30BaTEIbHOIO
npoliecca 1Mo AUCIUILTMHE BKII0YAET B CBOM COCTAB CHEIMAIbHBIC TOMEICHHS:

- yueOHbIe ayTUTOPUHU JJIs IPOBEACHUSI 3aHATUH JICKIIUOHHOTIO THIIA;

- yueOHbIE ayIMTOPUU AJISl IPOBEACHUSI IPAKTUUECKUX 3aHATUN (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU AJIS IPOBECHUS J1a00paTOPHBIX padoT;

- yueOHbIC ayTUTOPHUHU JJISl TIPOBECHHS TPYIIIOBBIX U UHIANBUAYAIBHBIX KOHCYIbTALINN;

- y4yeOHble ayJJUTOPUH JIIsl IPOBEJCHUS TEKYIIET0 KOHTPOJISA U IPOMEKYTOUHOM aTTeCTalluH;

- MOMEUICHUS JJISl CAMOCTOSITEIILHON pabOTHI;

- TIOMEIIEHUS JUI1 XpaHEHUs U MPOQUIAKTUYECKOTO OOCITY)KMBAHUS TEXHUYECKHX CPENICTB
00y4eHwusI.

CrnenanbHble MOMEIIEHHUs] YKOMIUIEKTOBAHbl CPEACTBAMU OOYYEHHUs, CIYKAIUMH JUIs
npecTaBiIeHus yueOHoM nHpopManuy O0NBIION ayAUTOPHUH.

ITomenieHust Al caMOCTOSITEIbHOM pabOThl 00YYAIOIIUXCs OCHAIIEHBl KOMIBbIOTEPHOMH
TEXHUKOH C BO3MOXXHOCTBIO TOJKIIOUEHHUS K cetn «MHTepHeT» M olecreyeHneM J0CTyna B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEely OpraHU3alllu.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayAMTOPUHU OOJBIIE JIMOO PaBHO CIHCOYHOMY
COCTaBy IIOTOKA, a B ayAUTOPUM JUIS NMPAKTHUUECKUX 3aHATHH (CEMHHApOB), JIAOOPATOPHBIX —
CIMCOYHOMY COCTaBY IpYIIIbl 00Y4arOIIHUXCS.

B xone oOpa3oBarenbHOro mpoiiecca OyayT HCIOJIB30BAaHO cieryroliee 000pyJOoBaHUE:
MarHuTHbele Memanku [13-6100, nepememmuBaronue yctporcta 198310, Berpsaxusatens 13-
6300, peak-top B205-503, poraunonnsiii ucnapurens RV 06-ML 1-B, uzmepurensHas cucrema
L-mukpo PCM, BeITsKHBIE IKABI-6 1T, X0noauibHUK STINOL, cymmibpHbIM mKkad 11 mocy-
el HS 32A, nonomep M-500, cymmnbabiil mkad ans Bemects SPT-200, mkadbl BHITSXKHBIE,
npubop st onpenenenus temieparypsl miasinenus PG HS 30A/G, ynbrparepmoctatr UTU-
2/77; Habop XUMHYECKOU TOCY/Ibl, HAOOP XUMHUYECKUX PEAKTHUBOB.

ABTOD:

[Tpodeccop kadeapsr
OpraHUYecKoil U OMOJIOTNYEeCKO XUMHH, J1.X.H. B.IO. Opnos
7
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Oprannyeckasi XuMHs»

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB

no JTMCHMIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUsI U UHbIE MATEPUAJIBI,
HCIOJIb3yeMble B MPoIiecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3ajanus 151 CAaMOCTOSATEILHOM padoThI

ExenenenpHas CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB. OCYH_IGCTBJ'IHGTCFI B paMKax
AUCTAHIMOHHOI'O TCCTUPOBAHUA.

ITpumMepHBIE BOIIPOCKHL TECTA:

IIpeameT oprannyeckol XHWMUH, OCHOBHEBIC noHaTHa. HoMenkiaTrypa. I oM0JIOTH, H30MEPELL.

B Mosekyne kakoro BemecTBa HaXOATCs JIBa TPETHYHBIX aToMa yriiepoja’?
A. >TunbeHs3oaa

b. 2,3,3-tpumeTuinenTana

B. 2,2-numerun-2-xnopbyrana

I'. 2,3-nmumeTnin-4-xnop-3-3TUITNICHTaHa

CKOJIBKO CTPYKTYPHBIX H30MEPOB COOTBETCTBYET OpyTTO-hopmyne C4Hg ?
A.nBa b.tpu B.uerbipe [I'.mare+ /I mects

OCHOBHBIC TTOJI0KEHHS TCOPUH CTPOCHHMS OPTaHUYCCKUX COCAMHEHUN. XMMHUCCKas CBI3b B
OPraHn4YcCKnuX COCINMHCHUAX.

CKOJIBKO G-CBSI3€# CONIEPIKUTCS B MOJIEKyJe 2-MeTmiOyTaaneHa-1,3?
A. gyetbipe

b. Bocemb

I'. nBeHanuaTh

J1. ueTppHAIATH

Kaxkne n3 nojgoxxeHuil TeoOpur XUMHIECKOro crpoeHust A.M. byTiiepoBa Mbl WITIOCTPUPYEM NIPU
HalMCaHUM CTPYKTYPHBIX (hopMyn nu3omMepoB? (OTBETOB MOXKET ObITh HECKOIBKO)

A. ATOMBI B MOJIEKYJIE COETUHEHBI B ONPEAEIEHHON MOCIIE0BATEILHOCTH B COOTBETCTBUH C UX
BaJICHTHOCTBIO. JTa MOCJIEI0BATEIbHOCT HAa3bIBAETCS XMMUUECKUM CTPOEHHUEM.

b. CBoiicTBa BemecTBa 3aBUCAT HE TOJIBKO OT KAYECTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa
MOJIEKYJIBI, HO U OT €€ XUMHUYECKOIO CTPOCHUS

B. ATOMBI 1 rpynIibl aTOMOB B MOJIEKYJI€ B3aUMHO BIIUSIOT APYT HA Ipyra HEMOCPEICTBEHHO
WJIU TIOCPEACTBOM JIPYTUX aTOMOB.

I'. CtpoeHne BemiecTBa MO3HABAEMO, BO3MOKEH CHHTE3 BELIECTB C 33JaHHBIM CTPOECHUEM

Peaximonnas criocoOHOCTE Opr. coeanuennii. Kitaccudukaims peareHToB 1 peakimii. |, M
ybdekr. CnocoOsl pa3peiBa KOB cBA3U. KHCIOTEL U OCHOBAHMSL.

VYKaXuTe peakluio, He OTHOCAILYIOCS K PEaKIUsAM dIMMUHUPOBAHUS
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A) CoHg > CoHs + H»

H,SO
By on —— = *HO

B) CH;CH,CH,CI +KOH(cmmpt.) - CH3CH=CH; + KCI
+ H»0

4) CgHig — £ -~ C4Hg + CaHio +

Kaxkue rpynmel ognoBpemenHo oonamarT —| u +M adpdexrom?
A.—NH,, —Hal

b. —OH, —NO3

B. —C=N, —Hal

. COOH, —OH

AJIKaHbI

DNEeKTPOIU3 pacTBOPa KAIUEBOM coyin 3-MEeTUI0YTaHOBOM KUCIIOTHI IPUBOIUT K 00pa3oBaHUIO
A. 2-MeTuinpornana

b. 2-metunbyrana

B. 2,5-nuMmerunrekcana

I'. 3,4-numeTnnrexcana

[TponykT peakuuu HUTpOBaHUS 2,2,3-TpUMETUIINIEHTaHA
A. 2,2,3-tpumMeTrui-1-HUTpOonIeHTaH

b. 2,2,3 — TpuMeTHII-3-HUTPOTICHTAH

B. 2,2,3 — TpuMeTui-4-HUTPONIEHTaH

. 2,2,4-TpumMeTHi-3-HUTPOTICHTAaH

OCHOBBI CTEPEOXMMHUU U KOH(DOPMAIIMOHHOTO aHAIN3a

Kondopmanus Moaexymsl onpeaensercs Kak

a) MOCIIEeI0BATEIbHOCTh COEIUHEHNSI aTOMOB B MOJIEKYJIax

0) 1000€ OTHOCUTENIBHOE PACIIOIOKEHHE ATOMOB MOJIEKYJIbI B IPOCTPAHCTBE, KOTOPOE MOXKET
OBITH JOCTUTHYTO 0€3 HapyILIEHUs HEIOCTHOCTU MOJIEKYJIbI

B) 2JIEKTPOHHOE OKPY)KEHHE aTOMOB B MOJIEKYJIax

T') B3aUMHOE PACIIONIOKEeHHE (PYHKIMOHAIBHBIX IPYIII B HIUKJINYECKUX CUCTEMAaX

[Toka3aTh nepCrneKTUBHYIO MPOEKIINIO 3aTOPMOKEHHONW KOH(OpMaIluy 3TaHa
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ﬂ MKJIOAJIKaHbI

Jlerye mpyrux BCTYMAET B PEAKIIUIO KATATUTHUECKOTO TUIPUPOBAHHS
A) METHIIUKIONPOIIaH

B) stunuuknoOyran

B) nukionentan

I'1,3,5-TpuMeTHIIIUKIOTeKCaH

+ HCL
B peakuun oOpa3yercs

A) CHj3-CH,-CH,CI
b) C4Hyp + Cl,
Cl

B) E( + HCL

CH,
H C+CH

3

1—*) Cl

3

AJIKEHEI

He umeer miuc-tpanc-u3omMepoB
A. 3-MeTnImeHTeH-2

b. 2-MeTnnnenTeH-2

B. 3,4-qumerninenTen-2

I'. nenTen-2

PeaKHI/IH, MMpOTCKaroIiasa HE IO IIPaBUITY MapKOBHI/IKOBa:
A. (CH3)2C:CH2 + HBr —»

b. CH,=CH-CH3 + HCIl —>

B. CH3-CH,-CH=CH, + HBr —»

I' CH,=CH-COOH + HCIl —»

AJIKaJIueHsbl

Bepnbie yTBepxkIeHUsS O cTpoeHUH OyraaueHa-1,3:

A. Momnekyna coaepuT 4 HeruOpuaHbIC P-opouTaAIH. +
b. B mosekyne BemecTsa BCe BAJICHTHBIE YITIbI COCTABISIOT 120% +
B. JIBoiiHbIE CBA3M PaBHBI IPYT IPYTY MO JUIMHE. +

I'. Jdnuna C%-C-cBs3u MEHbIIIE, YeM Y OJIMHAPHOM, T. €. MeHblue, ueM 0,154 am.
. CBs3b C?-C? ne cniocoGHa K CBOOOTHOMY BpaIllEeHHI0, MOJIEKYJIa YTJIEBOIOPOa TUIOCKAs!.
E. lnuna nBoiiHoi cBsi3u B 1,3-0yTasneHe COOTBETCTBYET JUIMHE IBOMHOM CBSA3H B QJIKEHAX.
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JIMBUHWII, B OTJIMYUU OT IICHTaaneHa-1,4

A. conepxuT 4 HETUOPHUIHBIX P-OpOUTATIU B MOJICKYJIE

b. umeet pa3BeTBIECHHYIO YITIEPOAHYIO LIETb

B. cny>xuT cbipbeM AJis MPOU3BOJICTBA CHHTETHUECKOTO KayuyKa +
I'. Bctynaer B peakuuu 1,4-ipucoeiuHeHUs

E. Bcrynaer B peakuuu Ag

J. monumepusyercs o MmexaHusmy 1,4-npucoequHeHus +

JlomonuauTe:
10. Cucremarnueckoe Ha3BaHUSI MOHOMEpPA HATYPaJIbHOTO KayuyKa
2-MetunoyTtaauen-1.3.

AJIKUHEI

B peaKnuu Ky‘lepOBa C Y4aCTHEM U3OIIPOITNJIALICTHIICHA o6pa3yeTc;I OpPraHn4CCKOC BCIICCTBO

(cucremMaTH4eCcKOe Ha3BAHHE) . OtBet: 3-MeTWIIOyTaHOH-2.
a b o
HC—CH,—* A —®>B ™

1) KOH (u30biIT., ciupt. p-p)
2)C, T

3) HC=CH

4) H,CIC-CCIH;

5) Cl,

T'aoreHonpou3BoAHEIE

2. HeBepHOe yTBEpKI€HHE O PEAKLIUU JETHAPOTaJIOT€HUPOBAHUS

A. OTHOCHUTCSI K PEAKIUSAM SITUMUHUPOBAHUS

b. a-anuMmuHMpOBaHUM cOOMIOMAETCS MTpaBUIiIo 3aiilieBa

B. uner ¢ oOpazoBanuem UKJIa UAN KPATHOU CBSI3U MEXKIy aromaMu C

I".Bostopon sierye OTHIeIIsieTcsl OT TPETUYHOTO aToMa yIiiepo/ia, YeM OT BTOPUYHOTO
['eMuHaILHOE TAJIOTCHONPOU3BOIHOE MOYKHO MOJTy4uTh B peakiuu X + PCls ,rme X -
A. mpomaHod -2

b. nponanans

B. npomanon

I'. mponanaunon-1,2

ApeHbl

ApOMaTI/I'-IeCKI/IM COCAMHEHUEM HE ABJIACTCA

A)D B)@ B) r)©

Jlns apoMaTu4yecKux coelMHeHui Hanboliee XapakTepHbl PeaKINu
A) Ag

B) Sp+

B)E
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I) An
J0) Sr

:‘)J'ICKTDO(bI/IJ'IBHOC 3aMCIICHUC YV apCHOB

Jlerue BcTymaer B peakiuio HUTPOBAHUS (CMECHIO KOHIICHTPUPOBAHHBIX a30THON M CEPHOI
KHCJIOT)

hc s c CH,
0, 0,00

K Sgy apeHOB He OTHOCSTCS PEaKIuu

A. TaJIOTEHUPOBAHUS HA CBETY

b. HUTpOBaHUS HUTPYIOIIEW CMECHIO

B. ankunuposanust no ®puanento-Kpadrey
I'. cynbdupoBanus

J1. KaTaaTuTUYECKOTO THAPUPOBAHUS

E. amunupoBanus

HVKJ'IeOd)I/IJ'IBHOG APOMATHYCCKOC 3aMCIIICHUC

[Tpu HyKII€ODMIEHOM apOMaTHYECKOM 3aMELICHUU HYKICO(DYyT OTHICTUISETCS
a) C HECIIapEHHBIM HJIEKTPOHOM

0) ¢ BakaHTHOI OpOUTaNIbBIO

B) CO CBSI3BIBAIOLIEH ApOM AJIEKTPOHOB

T) C 4acThi0 OEH30JILHOTO KOJIbIIa

Haiitu cooTBeTcTBHE MEXaHM3Ma HYKJICO(PHIBHOIO apOMaTHUECKOT0 3aMELICHHS U CTPYKTYPbI
IIPOMEKYTOUHBIX YaCTHULL

1)
+
2)
X Nu
3)
X T
4)

a) SNAR mexanusm
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0) Srnl MexaHM3M
B) apUHOBBIA MEXaHU3M
r) Syl MexaHu3M

O,HHO' 1 MHOT'OaTOMHBIC CITUPThI

Haubonee BrIpa)keHHBIMHU KUCIIOTHBIMU CBOMCTBaMH 00J1aaeT
A. 6yranon-2

b. nponanoin

B. aTanon

I'. Drananoin-1,2

Haspanne BemecTBa X,

0
170 C,H~SO, (konu.
3-MetunOyranon-1 2 4( ) >X1H—20> X5
A) 3-meTmnbyranon-1 B) uzo0yrunkapOunon
b) 2-metunOyranosn-2 I') meTunu3onponmikapOUHOIT

J1) TMMETHIIP TUIIKApOMHOJT

DeHobl

Boiee cuibHas KUCIOTA U3 TIEPEYUCIICHHBIX BEIIECTB —
A. 2-autpodeHon

b. 2,4-nuauTpodenon

B. 2,4-mu6pomdenon

I'. 2,4-numeTtundenon

I 2-metundenon

ONa + CH3-CH,-Br —

A. 3TunOeH301 U TMIOOPOMUT HATpUs

b. sTokcubenson

B. merundenunossiit 23¢up + NaBr

8. deHoa obeciBeurBaeT OPOMHYIO BOJly ¢ 00pa30BaHUEM

IIpocThi€ U CIIOKHBIE Bd)I/IDBI

[Tpu B3auMOJIEHCTBUY C KAKUMHU areHTaMu U3 CII0XKHBIX (DUPOB 00pa3yIOTCS aMHIbI
a) aMMHuaK
0) MeTaH
B) BOJIOPOJI
T) a30T
1) OKCHIBI a30Ta

[Tpu BOCCTAaHOBJICHUH CIIOKHBIX 3()UPOB TPOUCXOIUT
a) pacmaj UCXOJHOU CTPYKTYpHI ¢ 00pa3oBaHUEM JIBYX KapOOHOBBIX KHUCIOT
0) pacmaj UICXOHOM CTPYKTYPHI C 00pa30BaHUEM JIBYX CITUPTOB
B) pacraji UCXOJHON CTPYKTYpHI C 00pa30BaHMEM KHCIIOTHI M CITUPTA
r) 00pa3oBaHKe MOJICKYJIBI YTIIEBOA0PO1a
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Anberuabl ¥ KETOHBI

Jlerdye npyrux BCTymaer B peakuuu Ay

H H H3C\

A) H B) HiC B) HiC r  HC )

Cc=0 C=0 =0

Pa3zmecTuTh npeacTaBieHHbIE CTPYKTYPhI B CXEME MTPEBPAILCHHI
H, H,  NaOH Hg?* HCN H,O
c—C A B C - D
/ \

Cl Cl EtOH H,O H

H

/C\\

pHe o
COOH

_C._
H,C™  OH
2) H

CN

_C.
H,C™ 1 OH
3) H

4) HC=CH

KaD6OHOBBIe KHUCJOTHI U UX ITPOU3BOAHBIC

HaH6onee CUJIBHAs KHUCJI0Ta

A) CH3-COOH

B) CH,Br -COOH

B) CH,I-COOH

I') CHCI, -COOH

JT) CH3-CH,-COOH

Pa3smecTuth MMPEACTAaBJIICHHLIC CTPYKTYPBI B CXEMC HpeBpaH_[CHI/Iﬁ

H HCI KOH [O]
HgC/C\\C/CH3 A B C+ D
H H,O H,
C.
H,C~ OH
¢ o
H,C~ W¢
0. __CH,
C
H
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IIpaBuja BeICTABJIEHNS OLEHKH 10 Pe3yJbTATAM TeCTHPOBAHMSI
- Omauyno BeicTaBisieTcs 3a 90% npaBUIbHBIX OTBETOB.
- Xopowo BeicTaBmnsieTcs 3a 70% mpaBUIBLHBIX OTBETOB.
- Yoosnemeopumenvro BeictaBnsercs 3a 50% mnpaBUIbHBIX OTBETOB.
- Heyoosnemeopumenvno BbICTaBIsIeTCS Tpu Hammuuu MeHee 50% mpaBHIBHBIX OTBETOB HIIH
IIPU 0TKa3e 00y4aroerocst IpOUTH TECTOBBII KOHTPOJIb.

BapuaHTbl KOHTPOJILHOM PadOTHI:

1. Ilpenmer opranumyeckol XuMuu U nOyTd ee pa3BuTusa. Kiaccuduxamuss opraHMYecKuxX
COEMHEHUN. MeTobl ONpeIeTIEHHs] CTPOCHUS OPTraHUYECKUX COCIUHEHUM.

2. HomeHKIIaTypa OpraHudecKuX coeAMHCHUN. [IpruMepsl U3 pa3inyHbIX KIacCoB.

3. Teopusi cTpoeHUs: OpraHNYeCKUX coeAMHEHUN. [IpHUnHbI BBIIETCHUS OPTaHUYECKOW XUMUU B
OTACJIBHYIO HAYKY.

4. Tunbl XUMHUYECKUX CBSI3€H B OpraHMYecKuX coenuHeHusx. [lytu pacmana KoBaJeHTHOH CBSI3H.
ITonsTHE O paguKallax U MOHAX.

5. Mexanu3m 00pa3oBaHUsS KOBaJIEHTHOW CBS3M, G- U T-CBS3U. BaJeHTHBIE COCTOSIHHS atoma
YIJIEpOJa B OPraHUYECKUX COCIMHEHUSAX.

6. Kimaccudukarus opraHmdecKux peakinii. MeXaHu3Mbl peaKInid TPUCOCTUHEHHS, 3aMCIIICHUS,
AIUMUHUPOBAHMUS.

7. Ankanpl. ['oMosloru4eckuid psi, U30Mepusi, HOMEHKIIATypa, paciupocTpaHEHHWE B TPHUPOJIE,
cnoco0b!l momy4yeHusi. CurmMa-cBssb, sp3-r1/16p1/1;[1/13au1/15{.

8. du3nyeckue ¥ XUMHUYIECKHE CBOWCTBA alKaHOB. MeXaHU3M PEaKIui XJOPUPOBAHUS METaHa.
OtnenbHbIEC IPEACTABUTENH, IPUMEHEHHUE aJIKaHOB.

9. AnkeHbl (3TWJICHOBBIC YIIIEBOIOPOJIBI). ['OMONOTHYCCKHIA PsJl, W30MEpHs, HOMEHKIIATypa,
crioco6b!l monmyueHus. [Ipupoaa KkpaTHo# CBs3H, SpZ-FI/I6pI/I,Z[I/I3aLII/I$I.

10. ®usnyeckne ©W XHUMHUYECKHE CBOMCTBa aikeHOB. OTaenbHBIC MPEACTABHTEIH, UX
MIPUMEHEHHUE.

11. Peakuuu npucoequHEHHsI B PALY aJKEHOB. MeXaHU3M 3JIEeKTPOGUIBHOIO MPUCOSAUHEHUS
rasioreHoB k ankeHam. [Ipasuno B.B. MapkoBaukoBa. MHAYKIIHOHHBIH 3 (DEKT.

12. Peakiu  OKMCJIEHHS HENPENENbHBIX  YIJIEBOJOPOJOB M WX 3HaueHue. Peakuun
MOJIMMEPHU3ALUH 3TUICHOBBIX YIJIEBOAOPOAOB. VX MPpUMEHEHUE B IPOMBILIIIEHHOCTH.

13. Anxunbl. ["'oMonmoruueckuii psji, ©30Mepus, HOMEHKIIATypa, crocoObl monydenus. [Ipupona
TPOIHOM CBSI3H, SP-THOPUAN3ALIUS.

27



14. duznyeckne U XUMUYECKHUE CBOMCTBA allKMHOB. OTNIEIbHbIE MPEICTABUTEIIH.

15. Texuuueckoe npuMeHeHHUe aneTuiieHa. AnermwieHuabl. Peakius Kydeposa. Bununaneruiexn
Y XJIOPOIIPEH.

16. [luenossle yrnesopopoabl. Knaccudukanus, cTpoeHue, crocoObl IMOJYyYEHHs IUEHOBBIX
YIIIEBOIOPOAOB C CONPSKEHHBIMU JIBOMHBIMU CBSA35IMU, OTAEJIbHBIE ITPEICTABUTENH.

17. CoiicTBa JUEHOBBIX YIJIEBOJIOPOJIOB C CONPSKEHHBIMH JBOMHBIMU CBA3sIMHU. Peakiuu
npucoequHeHus. CTaTUCTUYECKUH U TUHAMHYECKUH 3 (HEKT CONMPSHKEHHUS.

18. Peakiun nonuMepu3alMd JAMEHOBBIX YIiIeBOAOpoJoB. IIpupoaHblii M CHHTETHYECKHH
Kay4yKH.

19. T'anorenankuisl. [loayuenue, cBOMCTBA, TPUMEHEHHE.

20. Apomaruueckue yriaeBoaopoabl (apensl). ['oMmonormueckuii psig OeH307a, H30OMEpHS,
HOMeHKJaTypa. IIpupoHble HCTOYHUKH M CIIOCOOBI OJTYYEHUs: apOMaTHYECKUX YIJIEBOAOPOAOB
psina OeHzona.

21. DnexTpoHHOE cTpoeHHe OeH30s1a. XMMUYECKHEe CBOMCTBA apOMaTUYECKUX YIJIEBOIOPOJIOB.
22. Peakuuu 3aMelICHUsT apOMAaTHYECMKHUX YIIIEBOJOPONOB. MexaHW3M 3IeKTpo(UIHLHOTO
3amelneHus. [IpaBuna opueHTauM Ui peakuu MEeKTpoduiIbHOro 3aMerienus. OpueHTanTsl |
u Il ponos. CornacoBaHHasi U HECOTJIACOBAHHAs! OPUEHTALIMSL.

23. IloMIMKIMYEeCKUe apoMaTHYecKhe coenuHeHust (audeHwn, HaTaiuH, aHTpalleH,
¢denantpen). [lonsTe 0 HEOEH30MIHBIX apoMaTHdYecKuX coennHenusx. [IpaBuno Xrokkens.

24. I'anoreHapuiisl. BBeieHue rajnoun1oB B 41po U 60KoBYIo 1enb. VX cBoiicTBa U MpUMEHEHHE.
25. Anmunuknnueckue  yrieBopoponasl.  CTpoeHue, M30MeEpHs, HOMEHKIATypa, CIIOCOObI
HOJIy4eHHUs, XuMuueckue cpoiictsa. KondopmanmonHsiii aHamms.

26. Crimptel. Knmaccudukanms, nzomepusi, HoMeHKnatypa. CrnocoObl MONydeHUs, OTAEIbHBIE
npezcraButenu. [Ipumenenne coupTos.

27. du3ndeckne U XMMHYECKHE CBOKCTBA criupToB. CBOKCTBA aToMa BOAOPOJIa B THAPOKCUIIEC U
CBOMCTBA rUAPOKCHIIA CIUpTA. Peaklinu OKHUCIIEHUs CIUPTOB.

28. MHoroaToMHbIe criupThl. OTIENbHBIE TPEJACTaBUTEH, CBOWCTBA, OTIMYHUS OT OJTHOATOMHBIX
cnupToB. HenpenenbHble COUPTHI.

29. ®enonpl. Kimaccudukanmsi, cTpoeHre, HOMEHKIATypa, CIOcoObl moydeHus. [IpumeHenne
beHomnos.

30. CgoticTBa (peHOJIOB B CPaBHEHUH CO CBOMCTBAMH CIIUPTOB M OEH307IA.

31. [Ipocteie 3¢upsl. Ilomydenue, crpoeHue, cBOHCTBa, H30Mepus. OpraHMYECKHE OKHCH,
NEPEKUCH, THAPOTIEPEKUCH.

32. Anperuapl M KeToHbl. CTpoeHHe KapOOHMJIBHOM TPYMIbI, HW30MEpHsi, HOMEHKJIATypa,
CIOCOOBI TIOJTyYEHHS alIbJIETUIOB U KETOHOB.

33. DNeKTpoHHOE CTpoeHHe KapOOHWJIBHOM Trpynmbl. Peakuuu npHcoeInHEHHs, OKHCICHHS,
KOHJEHCALIUM W TOJUMEpHU3allUd ajlbJEeTHAOB U KETOHOB, OCOOEHHOCTH apOMaTHYECKUX
QIBJETUA0B U KeTOHOB. OTIMYUS albJAETHI0B U KETOHOB 110 XUMHUYECKUM CBOMCTBAM.

34. KapOoHOBBIE KHCIOTHI XHPHOTO W apomarhdeckoro psaoB. Kmaccudukamms, m3omepws,
HOMEHKJIaTypa, CIOCOOBI TIOJIy4YeHHs, CBOMCTBA OJHOOCHOBHBIX TpEAEIbHBIX KHCIOT.
OTtaenbHbIE MPEICTaBUTENH.

35. /IByXOCHOBHbIE TpefeibHble KapOOHOBBIE U apoMaruieckue KHcaoTel. CrpoeHwue,
HOMEHKJIaTypa, CIocoObl MOTY4YeHHUs], CBOICTBA.

36. OTHOOCHOBHBIE U JBYXOCHOBHBIE ((pymapoBas, MaJeHHOBas) HEINpeJelbHble KapOOHOBBIE
kucnoTel. CTpoeHue, HOMEHKJIaTypa, crocoObl MojydyeHus, cBoicTBa. ['eomerpuueckas (umc-
TPaHC) U30MEPHUSL.

37. Croxxubie 3¢upel. CriocoObl MmoydeHusl, HOMEHKIIATypa, CBOWCTBA. MeXaHW3M peakluu
srepudukanmu. XKupsl, Bocku, pocdaruasl. CocraB, cTpoeHHE, CBOHCTBA, TPUMEHEHHE.

38. Okcukucnorel. Krnaccupukanus. Onrtuueckas M30MepHUs OJHOOCHOBHBIX JIBYXaTOMHBIX
KUACJIOT. MeTo/b! pa3fiefieHus paleMaToB Ha ONTUYECKHE aHTUIIO/BI.

39. OKCOKHUCIOTH (aNbAETUI0- M KETOHOKHCIOTHI). M3omepusi, HOMEHKIATypa, CIIOCOOBI
nony4eHus. Keto-eHonbHas TayToMepusi Ha pUMepe alleTOyKCYCHOTO 3dupa.
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40. JIByXxOoCHOBHbIE (Tpe€X- H YEThIPEXaTOMHBIE) OKCUKUCIOTHL. CTpoeHue, CBOMCTBA,
pacnpoctpaHeHue B npupoze. Ontudeckas U30Mepusi, IOHATHE 00 ACUMMETPUYECKOM CHHTE3E.
41. Yraesoasl. Ux Ouonornueckoe 3HaueHue. Kimaccudukamnus yrineBogaoB. MoHOcaxapuibl, UX
CTpOoeHHEe, KojbuaTo-LenHas TayroMepus. CrnocoObl moiyueHusi, pU3n4Yeckrue U XUMUYECKUe
CBOMCTBAa MOHOCAXapHUJIOB.

42. AnpnoneHTo3sl (pubo3a, Ae30Kcupu003a, apabMHO3a, KCHI03a). AJIBIOTEKCO3bI (TIIOKO03a,
ranakto3a). VX crpoenue W HaxoxxaeHue B npupoae. OTKPBIThIE U LUKINYECKUE (HOPMBIL
[Tonstue o rimMko3uAax u arnukoHax. Opykros3a, Kak nmpumep keros3sl. Ee cTpoenue, cBoHCTBa,
HaXOKJICHUE B IPUPOJIE.

43. [lucaxapunpl. [loHsATHE O BOCCTaHABIMBAIOIIMX U HEBOCCTAHABIMBAIOLIUX JAHCaXapuiax.
CrpoeHrie MaJIbTO3bI M LIEIIOOMO3bI, CaXapo3bl, HOMEHKJIATypa, IPUMEHEHHUE, CBOMCTBA.

44. KpaxMmai, MIMKOTEH M KJIeTYaTKa Kak OTAeJbHbIe MPEICTABUTENN BBICIINX MOJIHCAXAPUIOB.
Nx cTpoenune, CBOMCTBA U HAXOXKIAECHUE B IPUPO/IE.

45. AMHUHBI )KHPHOTO M apOMAaTUYECKOTO psA0oB. HoMeHkIaTypa, crioco0bl MONTy4eHUs, CTPOSHUE
U cBoiicTBa. OT/ENbHBIE IPEICTAaBUTEIH.

46. Ilonartue o0 apomMaTHYeCKHX AMA30COCAMHEHUSX M azokpacuTensx. Okpacka BEUIECTB H
TEOPHsI LIBETHOCTH.

47. Amunokucnotsl. Knaccudukanusi, CTpoeHHE, CBOWCTBA, PAcIpOCTpAaHEHUE B MPUPOAEC U
OMOJIOTNYECKOE 3HAUCHHE.

48. Ilentunel u npupoaa nentuaHou cBszu. lloHatue o Oenkax, MX CBOWCTBA U CTPYKTypa.
Cunrerndeckue noiuamuibl. Haitnon, kanpoH.

49. IIsTruneHHble TeTEPOIUKIIBI C OJHUM U JABYMS rerepoaroMaMu. [loHSATHE O MPOU3BOIHBIX
NUppOJIa, MX PaclIpoCTpaHEHHWE B MPHpOJE W Ouosormueckoe 3Havyenue. WMumoin, ckaromn, -
WHIOJUIIYKCYCHAas KHUCJIOTa, TpuUnTodaH, CEPOTOHHMH Kak OTACNbHbIE MPEACTaBUTEIN
TeTEePOIMKIIOB C KOHJACHCUPOBAHHBIMHU O€H30MUPPOIHLHBIMHU KOJIBIIAMH.

50. [llecTnuneHHple TETEPOLUKIBI C OAHMUM U JBYMsl rerepoatomMamu. IlupunuH, ero
AIIEKTPOHHOE CTPOEHHE, CBOWCTBA, PACIIPOCTPAHEHHE B IPUPOE U OMOJIOTHUECKOE 3HAYCHHE.

51. IlupuMuUIMHOBBIE OCHOBaHUS (IIMTO3WH, ypauui, TUMHH). KOHIEHCHpOBaHHBIE CHUCTEMBI
reTeponuKiIoB. [Ipow3BoOIHBIE TTypuUHA — aJICHWH, TyaHWH, KCAHTHWH, TUTIOKCAHTHH W MOYEBas
kucnota. X ctpoenue, pacnpocTpaHeHUe B MPUPOIE U OMOIOTHYECKOE 3HAUCHHE.

52. Hykneo3unpl, MOHO- WM TONHHYKIEOTUABl. CTpoeHHe, paclpocTpaHEHHE B IPHPOIE U
Oounonoruueckoe 3HadeHue. [loHsTHE 0 HYKJIEHHOBBIX KHCIOTAaX.

IIpaBuJja BbICTABJIEHUS OLEHKH M0 Pe3yJbTATaM KOHTPOJIbHOM PadoThl
- Omauyno BBICTABISAETCS, €cClM OOy4alolUHCA BBIMOJIHUI paboTy (oOmMil MpoLEHT
BBIMOJIHEHUST 3a7aHuii He wMeHee 90%), NOEeMOHCTpUPYET 3HAHUS TEOPETHYECKOro U
NPaKTUYECKOTO MaTepHasa 1mo TeMe padoThl, Ja€T MPABIIBLHBIA AITOPUTM PEIICHHS.
- Xopowio BBICTABIIAETCS, €CIM O0YJArOIIUICS BBHIMOJHII paboTy ¢ HEOOIBIIUMH HEJ0YeTaMHu
(oOmui TpOUEHT BBIMOJHEHUS 3agaHuii He MeHee 70%), JOEeMOHCTpUPYET 3HAHUS
TEOPETUYECKOT0 M MPAaKTUYECKOr0 MaTepuana Mo Teme paboThl, IOMycKas HE3HAYUTEIbHbIE
HETOYHOCTH TIPY MX IPUMEHEHUH U BEIOOpE allrTOpUTMa PEIICHHS.
- YoosnemsopumenvbHo BbICTABISIETCS, €CJIM 00YJAIOIIUIICS B LIEJIOM BBITOIHWI paboTy (00muit
IPOLIEHT BBINOJIHEHUs 3a1aHuil He MeHee 50%), nomyckas CyIECTBEHHbIE HEAOYEThl, B TOM
qyCJIe IPU BHIOOpE aJIropuTMa perieHwus.
- Heyooenemeopumenvrno BBICTaBISIETCS, €CIU OOYYaOLIUICS HE CIPABMIICS C BBIIOJIHEHHUEM
3agaHus (OOIIMI MPOLEHT BBHIMOJHEHUS 3a1aHuii MeHee 50%), He cMOT BBIOpATh aJrOPUTM €ro
pelleHus, MPOJEMOHCTPUPOBAB CYILECTBEHHbIE NPOOENbl B 3HAHUSAX OCHOBHOTO Y4e€OHOIO
MmarepHana.

IIpaBuJjia BLICTABJICHUSA OLEHKH 110 Pe3YJIbTATAM J1a00PATOPHOI PA0OThI
- OmauyHo BBICTABIIAETCA, €CIM O0yJarouuiicss UMeeT TiyOoKHe 3HaHUs Y4eOHOro Marepuana
no Teme JabopaTOpHOW pPAaOOTHI, MOKA3BIBAET YCBOCHHE B3aUMOCBSI3M OCHOBHBIX TOHSATHMN

29



UCTIOJIb3yeMBIX B paboTe, CMOT OTBETUTh HAa BCE YTOUHSIOIIME U JOMOJHHUTEIbHBIE BOMPOCHI,
JEMOHCTPHUPYET 3HAHUSI TEOPETUUYECKOr0 U MPAKTHUYECKOro MaTepuasa mo Teme jJabopaTopHOU
paboThl, ONPENEIIAET B3aUMOCBI3M MEX/y NOKAa3aTesIMU 3a1auu, AA€T MPaBUIbHBIM aJrOpUTM
pelIeHus, ONpeaesieT MEKAMCHUILUIMHAPHBIE CBSA3H 110 YCIOBUIO 3aJaHUsl.

- Xopowio BBICTaBISETCA, €CIM OOyJaIOMIMIACs MOKa3aj 3HaHME Y4eOHOTO MaTrepuana, YCBOWI
OCHOBHYIO JIUTE€pATypy, CMOI' OTBETUTh MOYTH MOJHO HAa BCE 3aJaHHbIC JIONOJIHUTEIbHBIE U
yTouHstomMe BOMpochl. OOy4aromuiicss JEeMOHCTPUPYET 3HAHUS TEOPETUYECKOTO H
MPAKTUYECKOr0 MaTepuana Mo TeMme JabopaTopHOW paboThl, JOMycKas He3HAUYUTEIbHbIC
HETOYHOCTH IPHU PEUICHUM 3a/ay, UMesl HEMOJHOE NOHMMAaHHWE MEXKIUCIUIUIMHAPHBIX CBS3el
IIPU IPABWIBHOM BBIOOPE aITOPUTMA PELICHUS 3a/1aHUS.

- Yooenemsopumenvno BBHICTABIAETCS, €CAM OOYYAIOIIMICS B LEJIOM OCBOWJI MarepHai
nabopaTopHOii pabOTHI, OTBETWJ HE Ha BCE YTOYHSIONIME U JOIMOJHUTEIBHBIE BOMPOCHI,
oOydJaronuics 3aTpyaHAETCS C MPABWIBHOM OLICHKOM MPEJIOKEHHON 3a/1auu, NaéT HEMOIHBIN
OTBET, TPEOYIOLINK HaBOSIIMX BOIIPOCOB MPETOIaBaTENsl, BBIOOp aIropuT™Ma pEIIeHUs 3a7add
BO3MOXKEH IPU HaBOJALIMX BOIPOCAX MpPEroaaBaTes.

- HeyodosnemeopumenvHo BBICTaBISE€TCA OOydaloIIEeMycCsl, €CIM OH HMEET CYIIeCTBEHHBIC
npoOensl B 3HAHUSX OCHOBHOTO Y4eOHOTO MaTepuana J1adoparopHOW pabOThI, KOTOPBIHA
MIOJIHOCTBIO HE PACKPBLI.

KypcoBas padora

Llenp BBIMONHEHUS KypCOBOM pabOTBl — HAYYHUTHCS OPTaHU30BBIBATH M IPOBOAWTH
UCCIICIOBaHUsL B O0JACTU CHHTE3a, CTPYKTYpPbI, 3aKOHOMEPHOCTEH peakiuil OpraHu4ecKux
MOJIEKYJISIPHBIX M CYIpaMoOJeKyJIsapHbIX cucteM. KypcoBas paboTa MMeeT XapakTep MpOeKTa C
4eTKO C(OPMYJIMPOBAHHBIMU L€JbIO, 3a/Ja4aMU, COCTOSHUEM NpOOJeMbl, IOJIYy4EHHBIMU
pe3yapTaTaMy M 3aKJIIOYEHUEM M COOTBETCTBYET II0JI0kKEHUI0 O MPOEKTHO-OPUEHTHUPOBAHHBIX
nporpammax ot 02.10.2017. Tematuka KypcoBoil paboTel GOpMyJIHpYyeTCs B paMKax 3aJaHMs,
yTBEpkKAAaeTcsd Ha 3aceJaHuu Kadeapbl BBINOJIHAETCS, OQOpPMISIETCS B COOTBETCTBUM C
TpeboBanusmMu IIpaBun odopmieHHs BbIyCKHON KBain¢pukaimoHHo pabotsl B I'OY BO
«SpocnaBckuii rocymnapcTBeHHbIM yHUBepcuTeT uM. [1.I'.JleMuaoBa» U COCTOUT W3 BBEICHHS,
JUTEpPAaTypHOro 0030pa, IMOJYYEHHBIX pPEe3yJIbTaTOB, METOJOB BBINOJHEHUS SKCIIEPHUMEHTA,
3aKJIFOUYEHHUS U CITACKA MCIOJIb30BaHHBIX JIUTEPATYPHBIX UICTOUYHUKOB.

TemaTuku KypcoBBIX pabOT COOTBETCTBYIOT paszfeiaM AMCHUIUIMHBI «OpraHuyeckas
XUMUSI.

Kpurepun olleHKH KYPCOBOii padoThl
- OmauyHo BBICTABISETCS, €CIM TMPOBEACH aHAIW3 MATEpUAJIOB M MPEJICTABICHBI PE3YAbTaThI
TEOPETUYECKON YaCTH HCCIIEAOBAaHUSA (CXEMbI, MOJCIH, TaOJHUIb, MPEITOKEHO COOCTBEHHOE
ompejeNieHne Wi MOJENh M3ydaeMoro mpeaMera, mpolecca uin ssieHus). [IpoBenen ananus
COOpaHHBIX SKCIIEPUMEHTATIBHBIX JaHHBIX. JlaHa OIleHKa penieHusT KaXI0U HCCIIEeI0BaTEIhCKOM
3anaun. ChopMynupoBaHbl BBIBOABI, KOTOPHIE MOATBEPKIAIOT WM OINPOBEPrarOT THUIOTE3Y
uccienoBanus. JlaHa OIleHKa HOBHM3HBI MOJYYEHHBIX pe3yiabTaToB. ChOpMyIupoBaH 3aMbICEN
JaJIbHENIIEN IEPCIIEKTUBBI UCCIIEN0OBAHMUS.
- Xopowio BBICTaBISAETCS, €CJIM MPOBEJCH aHAINW3 MATEPUAJIOB M MPEICTABICHBI PE3YIbTAThI
TEOPETUYECKON YaCTU UCCIIEIOBAHUSA
(cxembl, Mosenu, Tabmuibl). [IpoBeieH aHamu3 cOOpPaHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX. JaHa
OIICHKA peUIeHUS KaXXJAOoW HccleaoBaTeabckoi 3amaun. ChopMylIupoBaHbl BBIBOJBI, KOTOPHIE
MOATBEPIKIAIOT WIIM OMTPOBEPralOT TUIIOTE3Y UCCIICIOBAHUSA.
- Yoosnemeopumenvro BbICTaBISETCS, €CITM IPOBEICH aHATU3
MaTepHalioB W MPEACTABICHBI PE3yAbTaThl TEOPETHUECKOW YaCTH HCCIIEAOBaHUSA (CXEMBI,
Mojend, Tabnuipl). He mpoBemeH aHainM3 SKCIEPUMEHTAIBHBIX JaHHBIX. JlaHa oOlleHKa
pelIeHusT He KaXI0i uccienoBarenbckoi 3amaun. ChopmMyaupoBaHbl HE BCE BBIBOBI, KOTOPHIC
MOATBEPKIAIOT WIIK OIPOBEPrarOT TUIIOTE3Y UCCIEIOBAHUSA.
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- HeyoosnemeopumenvbHo BBICTABISETCS €CIIU IIENIM U 3aJa4d MCCeI0BaHus c(hOpMyTUpOBaHbI
0000mIeHHO. 3ajaud HE COOTBETCTBYIOT IOCTaBleHHOW wnenu. OTcyTcTByeT rumoresa
UCCIIEI0OBaHMS.

DOH/IbI OLIEHOYHBIX CPEACTB M0 JUCLUIUIMHE MTPELYCMATPUBAOT TPOBEPKY HHAUKATOPOB
JOCTH>KEHUS] KOMIIETEHIU I

2. Ciucok BONPOCOB M (WJIH) 3aIaHUi JJIA IPOBeeHUs IPOMEKYTOYHOM aTTecTAlMU

CnucoK BONPOCOB K IK3aMeHY:

=

[Ipenmer opraHU4ecKOil XUMHUH U OCHOBHBIC ATarlbl ee pa3BUTHs. OCHOBHBIC TOHSTHS.
2. T'anoreHnpou3BOHBIC AIMKIHYECKUX YTIIeBOA0PO0B. CTpOCHHE, TIOTyYeHUE,
XUMHYECKHe cBoicTBa. HyKkiieopuiibHOE 3aMeIleHUe Y HACBIIIICHHOTO aTOMa YIiepo/a.

3. OCHOBBI HOMEHKJIATYPBI OPTAHUYECKUX COEINHEHHIA.

4. CsoiicTBa 6€H30I1a ¥ €0 TOMOJIOroB. Peakiuu 351eKTpouiIbHOro 3aMeIieHus B
apOMATHYECKOM PSLy.

5. OCHOBHbIE MOJIOKEHUS TEOPUU CTPOCHUS] OPraHUYECKUX COEAMHEHUH. XuMHUUyecKast

CBSI3b B OPraHUYECKUX COCITUHEHUSX.

6. KoHaeHcHpoBaHHBIE apOMAaTHYECKUE CUCTEMBI.

7. MeTozpl yCTaHOBJIEHUS CTPOEHHUS U YUCTOTHI OPIraHUYECKUX COETUHEHUN.

8. Aunxkansbl. CTpoeHue, noirydyeHue, pu3nueckue 1 XMMUYECKHe CBOMCTBA.

9. Kunaccuduxanmsi OpraHn4ecKuX peakifii U peareHToB. [[poMexyTouHbIe YaCTHIIBI.

10. Cnoxnsie 3¢upsbl. JKupsl.

11. PeakuimoHHas CioCOOHOCTh OPraHMUYECKUX COEAMHEHUN.

12. TIpocTtsie 3¢pupsl. CTpoeHue, nosyyeHue, GU3nuecKue 1 XMMUYeCKHe CBOWCTBA.

13. OcHOBBI cTEpPEOXUMUH U KOHPOPMAIIMOHHOTO aHAIIN3A.

14. Anxensl. Henacolimennslie coequnenusi. OcodeHHocTu ctpoenus. [lomyuenue,
buznyecKkue 1 XuMUYECKHE CBONCTBA.

15. Apensl. [ToHATHE apOMAaTHYHOCTH, OCOOEHHOCTH CTpOeHus. BeH30:1 u ero romosoru.
Homenknarypa. CriocoObl nomy4eHus.

16. MuoroaroMHusle ciupThl. CTpoeHue, nosydeHue, Gu3nueckue 1 XMMUYeCKUe CBOMCTBA.

17. IlpaBuna opreHTaLUU IPU ANEKTPOPUIBHOM 3aMEIICHUH B apOMaTUYECKOM DSy U
0COOEHHOCTH CTPOEHHSI apOMaTUYECKUX COEAMHEHU.

18. [Tonmumepsl. OCHOBHBIE TIOHSATHS, CTPOCHHE, CBOICTBA.

19. HykneoduinsHoe apoMaTnyeckoe 3aMeleHHE.

20. InenoBeie yrieBogoponabl. CTpoeHue, TOTyYeHnEe, XUMHYECKIE CBOMCTBA.

21. ®enonsl. CTpoeHue, noyryyeHue, Gu3nveckue 1 XMMUYECKHe CBOMCTRA.

22. Kayuyku. Pe3unsl.

23. Anxunsl. CTpoeHue, nonyyeHue, Gu3ndeckrue 1 XuMHUUECKHe CBOIMCTBA.

24. Iluxnoankansl. CTpoeHUE, MTOTydeHUE, XUMUIECKHAE CBOHCTBA.

25. OnHoatoMHuble ciupThl. CTpoeHue, mosydeHue, Gu3ndeckue 1 XMMUYecKre CBOWCTBA.

26. OnTaeckast H30MepHsl.

27. OCHOBBI CTEPEOXUMUHU 1 KOH(POPMALIMOHHOTO aHAIIN3A.

28. Anmpperunpl. CTpoeHHe, OTy4YeHue, (GPU3HMYECKIEe U XUMHUUECKUE CBOICTBA.

29. Apensl. [loHsITHE apOMAaTHYHOCTH, OCOOEHHOCTH CTPOCHUSI.

30. Ketonsr. Ctpoenue, nmomydeHue, Gu3nIeckue 1 XUMHUECKUE CBOICTBA.

31. OCHOBBI HOMEHKJIATYpPhl OPTAHUYECKUX COETUHEHHA.

32. KapOoHOBBIE KUCTIOTHI ¥ MX POU3BOHBIC.

33. MeTanopraHnyecKkue COeTUHEHUS.

34. lllecTu4sieHHBIE TETEPOITUKINYECKUE COCTMHEHUSI.

35. MaruuiiopraHi4eckre COeMHEHUSI.
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36. IIpupoaHbie U OMOIOTUYECKU aKTHBHBIE FETEPOLUKIMYECKIE COCTUHEHUS.

37. [IpuMeHeHne CHHTETHUECKUX OpraHnYecKuX coenHeHni. OCHOBBI XUMUU KpacUTENeH.

38. YrieBoabl. Monocaxapuasl. CTpoeHue, moiy4eHne, XMMHUUECKUe CBOICTBA.

39. Amuapl. CTpoeHHE, MOTydYeHUEe, XUMUYECKHE CBONCTBA.

40. lu- u nonucaxapuabl. CTpoeHue, Noay4eHne, XAMUYECKHE CBOMCTBA.

41. AnmudaTtrdeckue HUTPOCOSAMHEHUS.

42. AMUHOKHUCIIOTHI.

43. ApoMaTHYECKUE HUTPOCOCTUHCHHUSI.

44. Hutpuinel. CTpoeHue, Noay4eHUe, XUMUYECKHE CBOMCTBA.

45. Amunsbl. Ctpoenue, noiaydeHue, Gusndeckue 1 XMMUYECKUe CBOMCTBRA.

46. IlnaHnpoBaHre MHOTOCTaUIHBIX CHHTE30B. OCHOBHBIEC TOHATHUS PETPOCHHTETHYECKOTO
aHaJM3a.

47. lnazocoequHEHUSI.

48. Tunbl CTpaTeruii B peTPOCHHTETUYECKOM aHaIH3E.

49. TlonudyHKIIMOHANBHBIE OpraHudYeckue coeanHeHusI. OKCUKHUCIOTHI

50. 3amuTHBIEC TPYNIBI B OPraHUYECKOM CHHTE3€.

51. IlpuposHbie U OMOTOTHYECKU AKTHBHBIE TETEPOIIUKITMYECKIE COSTUHECHUSI.

52. CoBpeMeHHBIC MMPOOJIEMBbl OPraHUYECKON XHUMHH.

53. [IaTu4sieHHBIE TETEPOLUKINYECKUE COCTNHEHHUS.

54. CoBpemeHHOE 000pyI0BaHUE JIJIsl OPTAaHUYECKOTO CUHTE3a

55. IlenTuapl, OeNKu

56. IIpoMbIIIIEeHHBII OPraHUYeCKUN CUHTES.

57. I'eTeponukIMUECKre COSTUHEHUS.

58. Hutpunsel. CTpoeHue, noidydeHne, XUMHUECKHUe CBOICTBA.

59. Apomarnueckue aMuHbl. CTpoeHHE, TOTydeHue, (GU3NIeCKHe U XUMHUIECKHE CBOICTBA.

60. IllecTnuneHHble FeTEPOLUKINYECKHE COCTUHEHNUS.

Onucanue nmpoueaypbl BLICTABJICHUS OLICHKH

DK3aMEHAIIMOHHBIA OTBET Ha BOMPOCHI U3 OMIIETa OIEHUBAETCS 10 4-X OaJIbHOU CHCTEME, B
COOTBETCTBHUE c KOTOpOU BBICTaBJISIOTCS OILICHKH «OTJIIMYHOY, «XOpOUIO»,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

OneHka «omauuHo» BBICTABIAETCS CTYIEHTY, €CIIM OH TJIYOOKO M MPOYHO YCBOUI
MpOrpaMMHBIN MaTepual, UCUEPIBIBAIOIIE, MOCIEI0BATEIIFHO, YETKO U JIOTUYECKUA CTPOUHO €Tro
U3JIaraeT, yMeeT TECHO YBS3BIBATh TEOPHIO C MPAKTUKOW, CBOOOTHO CIpaBIseTCs C 3aJadyaMu,
BOIIPOCAMH M JPYTUMHU BUAAMH TPUMEHEHUs 3HAHUM, TIPUYEM HE 3aTPYIHSIETCS C OTBETAMU MPHU
BUJIOM3MEHEHUH 3a/IaHui, WCIOJB3yeT B OTBETE MaTepuan JOTOJHUTEIbHON Yy4eOHOI
JUTEPATYphl, TPaBUILHO OOOCHOBBIBACT TPUHATOE PEIICHHWE, BIAAEET Pa3HOCTOPOHHUMU
HaBBIKAMH U MPUEMAMH BBINOJHEHUS MPAKTUUECKUX 3a/1a4.

OneHka «xopouio» BBICTABIAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepual, TpaMOTHO U
M0 CYUIECTBY H3Jaraer €ro, He JOIMNYCKAaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
MOCTaBJICHHBIE BOMPOCHI, MPABUIBHO MPUMEHSET TEOPETUUYECKHUE TOJIOKECHHS TMPH PEUIeHUN
MPAKTUYECKUX BOMPOCOB W 3a7ad, BJIaJeeT HEOOXOJUMBIMUA HABBIKAMH M TMPUEMAMH HX
BBITIOJIHEHHS;

OneHka «yooseremeopumenvHo» BBICTABISETCd CTYIEHTY, €CIM OH HMEEeT 3HaHHs
OCHOBHOIO Marepuajiga, HO HE YCBOWJI €ro Jerajei, JOMyCKaeT HETOYHOCTH, HapylIeHUs
JIOTUYECKOW TIOCTIEIOBATEIPHOCTH B W3JIOKEHUU TMPOTPAMMHOTO MaTepHaia, HCIBITHIBACT
3aTpyaHEHUS TIPU BHITIOJTHEHUH MMPAKTUIECKUX PaboT.

OneHka «HeyOoosriemeopumenvHo» BBICTABIAETCA CTYIEHTY, KOTOpPBI HE 3HaeT
3HAUUTENBHON YacTH TMPOTPAMMHOIO MarepHana, JOMYCKaeT CYIISCTBEHHBIC OIIMOKH,
HEYBEPEHHO, C OOJBIINMU 3aTPYJHEHUSAMH U OIIMOKAMHU BBITIOJTHSET MPAKTUYECKUE paOOTHI.

32



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«Oprannyeckasi XuMHs»

MeToanyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHOBHOIT (hOpMOIi U3NIOKEHHS Yy4EOHOTO MaTepuaia Mo JUCHUIUTHHE ««OpraHndeckast
XUMUS»» SBISIOTCS JeKIUU. [0 OONBIIMHCTBY TeM MPeayCMOTPEHBI Ta00PaTOPHBIE 3aHATHS, Ha
KOTOPBIX MPOUCXOIUT 3aKPCIUICHWE JIEKIIMOHHOTO MaTepuayia MyTeM IPUMEHEHHUs €ro K
KOHKPETHBIM XHUMHYECKUM 33JladaM U OTpa0OTKa HAaBBIKOB pabOThl C aHAIUTUYCCKUM
000pyTI0BaHUEM.

OdeHb BaXHBIM KOMITOHEHTOM 3aHSTUH SIBIISCTCS BBIOJIHEHUE TaOOPATOPHON pabOTHL
CTyneHThl HE TOJBKO y4arcsi paboTaTh B XUMHUYECKOW Ja0OpaTOPHH ¢ MAJIbIMUA KOJIMYECTBAMHU
BCIICCTB, HO W TIONy4YalOT HHQPOPMAIMIO O CTPYKTYype HM CBOMCTBaX BEIIECTB, a TAKXKE O
COBPEMCHHBIX METOJAaX XWMHUYECKOTO aHanu3a. [lo pesynbraTaM MpoJCIaHHONH pabOThI
CTYICHTBI (DOPMYJIHPYIOT BBIBOJBI, YTO OOJIETYaeT BHITIOJHEHUE W HAIMCAaHUE MMH KYpPCOBOH U
BBIITYCKHOHN padoT.

CamocrosarenbHas paboTa CTYICHTOB NPEAINOJAraeT MOATOTOBKY B COOTBETCTBHE C
3aJaHUEM U ydacTue B OOCYKIEHUU H3y4aeMOW TeMbl. OJTO TMO3BOJIUT KaXIAOMY W3
00yJaromUXCsl BBICTYIIHTh B KAaueCTBE JOKIAAYMKA M OTPabOTaTh HABBIKH TPEIOCTABICHUS
Marepuala rnepej ayJauTopuei.

Y4eOHo-MeTOoAMYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM padoThl CTY/ICHTOB 110 JUCHUILINHE

Jliis caMoCTOsATeNbHONH pabOThl CTYIEHTOB PEKOMEHIYETCs MCIOJb30BaTh JUTEPATypy,
VKa3aHHYI0 B pasfene 8 maHHOW mporpamwmbl. Tarkke s moadopa y4eOHOW JIuTepaTyphl
PEKOMEH]IyeTCsI UCIIOJIb30BaTh P HUHTEPHET-PECYPCOB:

1. OnexTpoHHas OubnuoTeka yueOHbIX MaTepuanos Apl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

2. XypHanbl Hay4yHO! AJIeKTpoHHON OnbanoTeku (elibrary.ru)

3. Organic Chemistry Portal (http://www.organic-chemistry.org/)
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