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Cnucok JAOKYMCHTOB U MaTcpuajioB

1. TlepeyeHp TUTAHHPYEMBIX PE3YJAbTATOB OOy4YEHHsS 10 AUCIHUIUIMHE, COOTHECEHHBIX

CIUTaHUPYEMBIMU PE3YJIbTaTaMH OCBOECHHsI 00pa30BaTesIbHOM MpOrpaMmbl

2. MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTesIbHOM NpOrpaMmbl

3. Conmepxanue pabouedt mporpaMMbl (0OBEM AUCHMIUIMHBI, THIOB W BHUIBI YYEOHBIX

3aHHTHﬁ, y‘-Ie6HO-MCTO,Z[I/I‘-IeCKOG obecrieyeHrne caMoOCTOSITEIIbLHOM pa6OTLI 06yqarou11/1xc;1)

4. ®oHJ OLICHOYHBIX CPEJICTB MO AUCIUILIINHE

4.1. TlepeyeHb KOMIETCHIMIA C YKa3aHWEM J3TaloB WX (OPMUPOBaHUS B TIpoOIECCe
OCBOCHHUSI 00pa3oBaTeIbHOW mporpamMmbl. OmnucaHue ToOKa3aTelied U KPUTEPHEB
OLICHMBAHUS KOMIIETEHIMM Ha pPa3IMYHBIX 3Tanax HUX(QOpMUPOBAHUSA, OMHMCAHUE MIKAJ

OLICHUBAHUA

4.2. TunoBble KOHTPOJIbHBIE 3aJ]aHMsI WM WHBIE MaTepuasbl, HEOOXOIUMbIE JUISl OLEHKU
3HAHWH, YMEHUH, HABBIKOB U OIBITa JCSITEIBHOCTH, XapaKTEPU3YIOLUIUX ATallbl
(GopMHpOBaHUS KOMIIETEHIIMA B TPOLIECCE OCBOCHHS O0pa30BaTENIbHOW IPOrpaMMBbI.
Meroauyeckre Marepualsl, ONpEACIAIOIMe MPOLEAYPhbl OLECHUBAaHUS 3HAHUN, YMEHUN,
HaBbIKOB M  ONBITa JIEATENBHOCTH, XapaKTepU3YIOUIMX dTambl  (OpMHpPOBaHUS

KOMITETEHIIA I

4.3. Petimune-nian OuCyuniumvl

5. YdeOGHO-MeToaruecKkoe U NH()OPMAITMOHHOE 00ECTICUCHUE JTUCIIATITHHBI

5.1. TlepeyeHb OCHOBHOM M JTOTIOJHUTEIBHOW Y4EOHOW JHUTEpaTyphl, HEOOXOMUMON IJIs

OCBOCHM NJHCHUIIJIMHBI

5.2. Ilepeyenn pecypcoB MHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHeT» n

IMporpaMMHOIO 06eCHe‘ICHI/IH, HGO6XO,I[I/IMBIX JJI1 OCBOCHUSA JHUCIUITIINHBI

6. MarepuasibHO-TeXHUYECKasi 0a3za, HeoOXomaumMasi IJisi OCYIIECTBICHUS 00pa30BaTEeIHLHOTO

mponecca 1Mo TUCIUIIIINHC




B pesynbrate ocBoeHHsT 00pa30BaTEIHbHOM MPOTPAMMBI 00YYAFOIIHIACS JTOKEH OBIAJIETh

1. IlepedeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCHUIIIHHE, COOTHECEHHBIX

CIVIAHMPYEMBbIMU pPe3yJIbTATAMM OCBOEHHsI 00pa30BaTeIbHOI NMPOrpamMMbl

CJICAYIOIUMHU pE3YyJIbTaTaMU OGy‘-ICHI/I}I 110 JUCIUILIMHEC!

3Hanusa

PesynbTaTsl 00yyeHus' ®opmupyemas komnereHuys (¢ | Ilpum
yKa3aHUEM KOJIa) €4aHH
e
3HaTh: TeopeTHUecKkue OCHOBBI 0a3zoBbix | OITK-1 CIOCOOHOCTBIO
XUMHUYECKUX JUCLUIIINH BOCIIPUHUMATh, pa3BUBaTh U
HCIIOJIB30BaTh  TEOPETHYECKHUE
OCHOBbl  TpaJMLIMOHHBIX U
HOBBIX DAa3delioB XHMHUH IpU
penieHnn  mpoQecCUOHATBHBIX
3a/1a4
3HaTh cTaHAapTHble MeTonabl nomyueHus, | OIIK-2 BrageHneM HaBbIKaMu
UACHTU(UKAIIMA U UCCIIEJIOBAHUS CBOMCTB | XMMUYECKOTO  JKCIIEPUMEHTA,
BEIIECTB M MaTepUalioB,  MpaBUjIa | CAHTETUYECKUMHU u
00paboTku U oGOpMIIEHHS pEe3yNbTaTOB | AHATIUTUYECKUMU METO/IaMHU
pabotel, HOpMbI Th MOJyYEHUSI W HCCIENOBAaHUS
XUMHUYECKHX BELIECTB u
peakuui

3HaTb  OCHOBHBIE  XapaKTEPUCTUKU U
CBOMCTBA  KOMIIOHEHTOB XUMHYECKHUX
IIPOU3BOACTB; TUIIBI U CTENEHb BO3JEHCTBUSA
XUMHYECKHUX peanpUsTuit Ha
OKpYXaIOIlyl0 Cpely; MpaBuwiia paboThl Ha
000pY/IOBaHUH M TEXHUKH 0€301MacHOCTH

OIIK-6 BnageHreM HOpMaMHu
TEXHUKHU O€30ITaCHOCTH U
YMEHHUE Pealiu30BaTh UX B
71a00paTOPHBIX U
TEXHOJIOTHYECKUX YCIOBUAX

3Hate  OOOpydOBaHME W  MPOTPAMMBI
MpEeIHA3HAYCHHBIC JIJI MTPOBEACHUS CUHTE3a
u ucciaenoBaHue pasinuHbix DX CBOMCTB
BCIIIECTB.

IIK-2 BnamenueM  HaBBIKAMH
HCIIOJIB30BAaHUSI ~ COBPEMEHHOU
anmaparypbl IpU IPOBEICHUU
HAy4YHbIX UCCIIECIOBAHUM

3HaTh OCHOBHBIC ITOHATHS U 3aKOHBI XUMHUU

IIK-3 BnameHneM  CHCTEMOM
(hyHIaMEHTATBHBIX XUMHUYECKUX
MOHATHA M METOJO0IOTHYECKUX
aCmeKTOB XuUMHUH, (opmamu u
METOJIaMU HayYHOTO O3HAHUS

3HaTh OCHOBHBIE 3aKOHBI XUMHUH M CMEXHBIX
HayK

[1K-4 CIIOCOOHOCTBIO
HpI/IMeHHTL OCHOBHBIC
€CTCCTBCHHOHAYYHBIC  3aKOHBI

npu O0OCYXKAEHUH TOJTYYEHHBIX
pE3yIBTATOB

3HaTh METO/IbI aHanusa Beuiects, | [ICK-1 noHumaer npuHUMIIBI U

COCTABIISIOLIUX KUBYIO MATEPUIO OCHOBHBIE  IPHU3HAKU IKUBOU
MaTepuu

3HaTh METOBI aHaTU3a (PEPMEHTOB I[ICK-3 3HaHue MOJEKYISIPHBIX
OCHOB OMoKaraiImsa,
MeTaboIu3Ma,
HaCJIEJICTBEHHOCTH,

MMMYHHTETA U (HOTOpEHEHINH




Ymenus | Ymerp npumeHATh 3HaHUS obummx u | OIIK-1 CIOCOOHOCTHIO
crenn(puIecKux 3aKOHOMEPHOCTEH | BOCIIpUHUMATh, pa3BUBaTh U
pa3NIUYHbIX O0JacTell XMMHUYECKOM HayKH | UCIOJb30BAaTh  TEOPETUYECKUE
IIPY pELIeHUH Npo(ecCuoHaIbHbIX 3a1a4 OCHOBbI  TPaJMULMOHHBIX U

HOBBIX pa3AeiioB XUMHM IIpH
pelieHnn  npodeccuoHaTbHbIX
3aj1au
Ymers BeIOMpaTh MetTonmbl AuarHoctuku | OIIK-2 BrajgeHneM HaBBIKAMH
BEIIECTB M  MaTepualoB, IPOBOAUTH | XUMHUYECKOTO  JKCIIEPUMEHTA,
CTaHapTHBIE U3MEPEHUS CUHTETUYECKUMU u
aHAJIUTUYECKUMU METOJaMHU
IIOJy4YEeHUsI M HCCIIEJOBAHUS
XUMHUYECKHUX BELIECTB U
peakuuii
Ymers UCIIOIb30BaTh texHnueckue | OIIK-6 Bmagennem HopMamu
CpeacTBa Ui WM3MEPEHUS  OCHOBHBIX | TEXHUKHU 0e30macHOCTH u
[IapaMeTPOB TEXHOJIOTMUYECKOro Mpoliecca | YMEHUE  pealiu30BaTh HX B
71a00paTOPHBIX "
TEXHOJIOTMYECKUX YCIOBHSIX
YMETh IPOBOIUTH 3KCIIEPUMEHT Ha HayyHoM | [IK-2  Bnamenuem  HaBbIKamu
00Opy/IOBaHUM,  TPOBOAUTH  OOpPAaOOTKY | MCTIONB30BAaHUS  COBPEMEHHOMN
pE3yIbTaTOB " U3MEpEHUI C | anmapaTypsl IpHU IPOBEICHHUH
HCIOJIb30BaHUEM CHEIMATM3UPOBAHHBIX | HAYYHBIX MCCIIEI0BaHUI
KOMIIBIOTEPHBIX MPOTrpamMm
VYmere Ilpumensats ocHoBHble 3akoHbl | [IK-3  Brmagenuem  cucremon
XUMHH (byHIaMEHTAIbHBIX XUMHUYECKUX
MOHSATUA U METOJOJOTUUYECKUX
aclieKTOB XUMMH, (GopMaMu U
METOJAMH HayYHOI'O O3HAHUS
Ymers IIPUMEHSATH ocHoBHbIE | [TK-4 CMOCOOHOCTHIO
€CTEeCTBEHHOHAYYHbIE 3aKOHBI U | IPUMEHSITh OCHOBHBIE
3aKOHOMEPHOCTH Ppa3BUTHS XUMHYECKOH | ECTECTBEHHOHAYYHbIE  3aKOHBI
HAyKd  0OpU  aHaiu3e  TOJYYEHHBIX | IPU OOCYXKJIEHUU TIOyYEHHBIX
pe3yIbTaToB pE3yIBTATOB
Ymers mnpuMmeHarh 3HaHua oO6mmx u | [ICK -1 moHuMaer mpuHIUIIBI U
crneun(UIecKrx CBOMCTB JKMBOM MaTrepuu | OCHOBHBIC  TPHU3HAKH  KHBOKH
IIPU peLIeHUH NpodecCuoHaIbHbIX 3a1a4 MaTepuu
VYMetp pemars THNOBbIe yueOHble 3amaud, | [ICK -3 3HaHme MONEKyIspHBIX
Kacaroluecs (epMEHTaTHBHBIX | OCHOB OMoKaTanusa,
MIPEeBpAICHHA MeTabonu3ma,
HaCJIEICTBEHHOCTH,
MMMYHHUTETa U (OTOpELEHINU

Bnanenu | Bnanets HaBBIKAMU ncnoibi3oBanusa | OIIK-1 CIHOCOOHOCTBIO

A TEOPETUUECKUX OCHOB 0a30BBIX | BOCIIPHHUMATh, Pa3BUBATh U

(HaBBIKM | XMMHYECKHMX JMCLUUIUIMH TIpU PELIEHHUHU | UCTOJIb30BaTh  TEOPETHUYECKUE

/ OTIBIT KOHKPETHBIX XUMHUYECKHUX U | OCHOBBl  TPAAMLIMOHHBIX WU

JIesTeNlb | MaTepUaloOBEIUYECKHUX 3a/1a4 HOBBIX pa3eiioB XUMHHM IIpH

HOCTH) pelieHnn  NpoQeccCuOHaIbHBIX

3a1a4




Bnanets HaBBIKAMU npoBenenus | OIIK-2 BrnageHueM HaBbIKaMU
JKCHEPUMEHTa U MEeToAaMU OOpabOTKH €ro | XMMHYECKOr0  JIKCIepUMEHTa,
pe3y/bTaToB CUHTETUYECKUMHU u
AHATTUTHYECKUMH METOIaMHU
MOJIyYEHUS] U HMCCIIEIOBaHUS
XUMHUYECKHUX BEIIECTB U
peaxkuui
Bnaners HaBbIKAMH paboThI Ha | OIIK-6 BiageHueM HOpMaMH
XAMHYECKOM OOOPYJIOBaHUY, MPUHIIUNIAMH | TEXHUKU 0e301acHOCTH u
pacu€ra TEXHOJOTUYECKUX PEKUMOB YMEHUE peann30BaTb UX B
1a00paTOPHBIX u
TEXHOJOTHUYECKUX YCIOBUSIX
Bnaners ocHoBamu mpoOomoarotoBku i | [IK-2  BiajgeHwemM  HaBBIKAMU
MpoBeieHUs pa3inuHbIX DXA. HCIIOJIb30BaHUSI ~ COBPEMEHHOM
anmaparypbl TpU TPOBEICHUU
HAy4YHBIX UCCIIEIOBAHUM
Bnagers cucremoit ¢ynnamentanbubix | [IK-3  Bmamenuem  cucrtemoit

HOHITHU XUMHUMU.

q)YHﬂaMeHTaJ'ILHLIX XUMHNYCCKUX
MOHATHH U METOJOJIOTHUYCCKHNX
ACIICKTOB XHWMMHU, q)OpMaMI/I n
MCTOJAMU HAYYHOI'O IMO3HAHUS

Brnanets OCHOBHBIMU METO/aMH aHAIN3a U
00pabOTKH MOJTYUYEHHBIX PE3YIbTaTOB

[1K-4 CIIOCOOHOCTBIO
HpI/IMeHHTI) OCHOBHBIC
€CTECTBCHHOHAYYHBIC  3aKOHBI

npu OOCYXJACHUU TOTYYEHHbIX
Pe3yJIbTaTOB

Bnanets HaBBIKAMU ucnons3oBanus | [ICK -1 moHumaer npuHIMOBI U
TEOPETUYECKUX OCHOB 00 OCHOBHBIX | OCHOBHBIE TPHU3HAKU  KUBOHN
BCIIIECTBAX, COCTaBJISIONINX KUBYIO | MaTepUH

MAaTEpHUI0

Bnanetrs HaBBbIKAMH npumeHenus | [ICK-3 3HaHue MOJEKyJIsSIpHBIX

(epMEHTAaTUBHBIX MTPEBpAILCHHIHA

OCHOB OMoKaTaius3a,
MeTaboIu3Ma,
HACJIEICTBEHHOCTH,

MMMYHHTETA U (HOTOpEHEeHINH




2. MecTO IMCHHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbl

JucuumuinHa «Opraauyeckasl XUMHsS» OTHOCUTCS K 0a30BOI yacTy.
JucuuminHa n3yyaercs Ha 2 Kypce B 4 ceMecTpe U 3 Kypce S5 ceMecTpe.

Llenssmu ocBOEHMSI TUCHMIUIMHBI (MOysst) «OpraHuyeckas XUMHsD) SIBISIFOTCS,, B COOTBETCTBUM C
obummu nensmu OOIT BIIO, gopmupoBaHue y CTYAEHTOB COBPEMEHHBIX MpEACTaBlIeHUN 00 ypoBHE
HAyYHBIX JIOCTHXXEHHUH B OOJACTH COBPEMEHHON OpraHMYecKod XHMMHUH, €€ aKTyalbHbBIX HpoliemMax,
3HAKOMCTBO C COBPEMEHHBIMU METO/IaMH HAIPAaBJICHHOTO MOJIyYEHHS MTPOIYKTOB TOHKOIO OPraHUYECKOTO
CHHTE32a U CO3/]aHUs IPenapaToB Ha X OCHOBE JUIS pa3IMYHbIX 00IacTel HApOTHOTO XO3HUCTBA.

Jis  OCBOEHUS AMCUUIUIMHBI HEOOXOIUMBI KOMIIETEHIUH, C(OPMUpPOBaHHbIE B paMKax M3y4eHUs
CIeayIomuX AucuuIuivH: [Ipu OCBOEHMHM MaHHOM NUCUUIUIMHBI TPEOYIOTCSl caMmble BBICOKHE 3HAHUS,
YMEHUS M HAaBBIKM, NPHOOpPETEHHBIE B pE3Yy/lbTaTe€ OCBOCHMS BCEX MPEIIIECTBYIONMX IUCLUIUINH,
O0COOEHHO TakuX, Kak (u3MKa, BbICIIAs MareMaTHKa, oOlas U HeopraHuyeckas XMMHs, UHPOpMATHKA,
aHaTUTHYeCKask XuMusl, punocodusi, THOCTPAHHBIHN S3bIK

3. Conep:xkanne padoyeii mporpamMmbl (00beM JUCHUIJIMHBI, TUNBI U BHAbI Y4eOHBIX 3aHATHH,
y4eOHO-MeToan4YecKoe odecnevyeHne CaMOCTOATEILHOH padoThbl 00y4aroIINXCsl)

Coneprxanue padoueil mporpammsl peacTaBieHo B [Ipunoxennn Ne 1.



1. DoHJ OLIEHOYHBIX CpPpE€ACTB MO TUCHMIIINHE

4.1. IlepeyeHb KOMIETEHIUH € YKa3aHHEM 3TANOB UX ()OPMHUPOBAHHUSA B NpoLecce 0CBOCHUS
o0pa3oBaTe/ibHOI nMporpamMmmbl. OnucaHue Nokasareseil 1 KpUTepueB OLeHUBAHUS
KOMIIETeHIIMH HA Pa3JIMYHBIX dTanax ux (popMHPOBaHNH, ONNHCAHUE LKA OLCHUBAHUA

Koz u ¢popmynipoBka KOMIIETEHIIUU

OIIK-1 crnocoOHOCThIO BOCHPUHMMATh, PpPa3BUBaTh U HCIOJIb30BaTb TEOPETUUECKUE

OCHOBBI TPAAUIMUOHHLIX W HOBBIX PA3JCIIOB XUMHHU ITPU PCHICHUUN HpO(i)eCCI/IOHaJIbeIX 3aaa4

Ortan [Inanupyemele pe3yabTaThl
(ypoBeHb) oOy4eHwust He
OCBOEHUSA (mokazarenu JOCTIDKEHHS | 3auTeHo
KOMIIETCHIIM | 33JIaHHOTO YPOBHSI OCBOCHMUS
u KOMIICTCHITHH)
IlepBb1it 3HaTh:! teopernueckue | He 3naer | Mmeer YETKOE, LIEJIOCTHOE
sTan OCHOBBI 0a30BbIX XMMHUYECKUX MPE/ACTABICHUE O COJAEP)KaHUU
(ypoBeHb) JTUCIUTUTHH OCHOBHBIX XHMHUYECKUX KYpCOB U
o0mmx 3aKOHOMEPHOCTAX
XUMHUYECKHUX IIPOLIECCOB,
M3y4aeMbIX B PaMKax OCHOBHBIX
XUMUYECKHUX JUCIUTUINH
Bropoit YMmeTh: mnpuMeHsTh 3HaHusA | He ymeer | Ymeer mimaHupoBarh paboTy w
aTan o0mmx W crenupuIecKux UHTEPHPETUPOBATh IOJYyUCHHBIC
(YpoBeHb) 3aKOHOMEPHOCTEW Pa3IN4HbIX pe3yipTaTel € MPUBICYCHHEM
obacTell XMMHUYECKOH HayKu TEOPETUUECKUX  IPEACTABICHUN
npu peneHnmn 0a30BbBIX XUMHYECKHUX
poQeCcCHOHATBHBIX 33]1a4 JTUCITUTUTNH
Tperuit stan | Brnagers: HaBblkamu | He Bnaneer HaBblkaMM NPUMEHEHUS
(ypoBeHb) WCTIOJIb30BAHUS BIIAJICET TEOPETHUECKUX OCHOB XUMHH TIPHU
TEOPETUUECKUX OCHOB IJIAHUPOBAHUU pabort B
0a30BBIX XUMHAYECKHIX npodeCCHOHATEHON chepe
JUCHUIUIMH TpH  pEUICHUH NEeATENbHOCTH M TPaMOTHOM
KOHKPETHBIX XHUMHYECKUX ¢ WHTEPIpPETALII MOJTYYCHHBIX
MaTepUATIOBEAUECKUX 3a]1a4 pe3yNIbTaTOB
OIIK-2 BiageHMeM HaBbIKAMU XUMHUYECKOTO SKCIEPUMEHTA, CHUHTETHUYECKUMHU

AHAIUTHUYCCKUMHU METOAAMU MMOJTYUYCHUA U UCCICAOBAHNA XUMHWYCCKUX BCIICCTB U peaKHI/II\/’I

Oran [Tnaaupyemsbie pe3yabTaThI
(ypoBeHs) oOyueHus He
OCBOCHHUS (mokazarenu JOCTIDREHUA | - 3auteHo
KOMITETEHITH | 33JJaHHOTO YPOBHS OCBOCHUS
u KOMITETEHITH )
[TepBrrit 3HaTh:cTaHAapTHBIE MeToabl | He 3Haer 3HaeT  CTaHJApPTHBIE  METObI
JTar MONTy4eHus, WACHTU(DUKAIH MONTyYeHUs, WICHTUPUKAIUN W
(ypoBeHb) U HWCCIENOBAaHMUS  CBOWCTB HCCJICTIOBAaHUS CBOKCTB
BEIIECTB W MaTepHUAJIOB, pa3IMYHBIX TPYII BEIIECTB U
npaBuiia 00paboTKHn u MaTepHalioB; TIpaBUja TEXHUKU
odopmiteHus pe3yNbTaToOB Oe3omacHocTH Tpu  pabore ¢
pabotsl, HopMbI Th HHUMH, OCHOBHBIC TpeOOBaHUA K
oopmitenuto pe3yibTaToB
9KCIEPUMEHTa
Bropoi Ymetb:  BbIOMparh  Metozbl | He ymeer | Moxer yKas3aTrb HECKOJIBKO




aTaIn JMAarHOCTUKU  BEUIECTB U METOJIOB WCCIIEIOBaHUS
(ypoBeHb) MaTepHalioB, MIPOBOJIUTH KOHKPETHOTO BEIECTBA
CTaHJApTHBIC U3MEPEHUS (marepuana, nporecca),
chopmymupoBaTh TpeOOBaHUA K
YCIOBUSAM [IMAaTHOCTUKH, yMEET
a/1IarTUPOBaTh CTaH/JapTHbHIE
METOIMKN  HKCIIEPUMEHTa  JJIs
pelIeHUs] KOHKPETHBIX 3aj1au

Tperuii otan | Bianers: HaBbIKaMU He B momHom o0weme  BnanmeeT
(YpoBeHb) IIPOBEJICHUS SKCIEPUMEHTA W | BIaJEET HaBbIKAMH MHOT'OCTaJUHHOTO
MeToaMu  00pabOTKH  ero CHUHTE3a, OCHOBHBIMM METOAAMU
pe3y/bTaToB JUArHOCTHKHU BEILIECTB
(Marepuason) u METOJIaMH
00paboTku PE3YJILTAaTOB

JKCIEPUMEHTA

OIIK-5 cnocoonocmuto K noucky, oopabomee, ananuzy HaAy4HoU UHGoOpMmayuu u Gopmynupoeke
HA UX 0CHOGE 8b160008 U NPEOIONHCEHUIL

Oran [Lmanupyemele pE3yNBTATHI
(YpoBeHb) o0y4eHHUs He
OCBOEHHUS (mokazarenu AOCTIDKCHMA | o 3auTeHo
KOMIIETECHIIM | 3aJJaHHOTO YPOBHS OCBOCHHUS
u KOMIICTCHITHIN)
IlepBblit 3Harh: He 3maer | Mimeer oOmee mnpejcTaBieHue o
JTar CTaHJIapTHBIE METO/IbI TIOUCKA, METOJaX IIOHMCKa, 00paboTKn  H
(YpoBeHb) 06paGOTKH 1 aHATH3a HAYIHO aHanm3a HayyHoOH wuHpopMammum wu
crnocobax NPE/ICTaBICHHUS
nH(pOpManH , TpaBUIIa
pe3yabTaToOB TOWCKa, 00paboTKu U
00paboTtku 1 opopmieHHS AHATI3A
Pe3yIIBbTAaTOB MTOMCKA, 00pabOTKU
U aHaJIM3a
Bropoit YmeTs: ucroyib3oBath | He ymeer | YMmeer uCHONb30BaTh CTaHAAPTHBIC
JTan CTaHIapTHBIC METOMbI IIOKCKA, METOIbl IIOUCKA, o0paboTku U
(YpOBeHB) 00paboTKM M aHaun3a HayJHOH aHanM3a  Hay4yHoW — uHpOpMauuu,
HHPOPMAIHH, npaBuia OCHOBHBIE TpeOoBaHUS K
o0pabotkn U odopmIIeHHUSA oopMITEHHIO PE3yIHTATOB ITOUCKA,
PE3YIBTATOB MTOMCKA, 00pabOTKH 00paboTKH 1 aHaIM3a
U aHAIN3a
Tpernit atan | Bnagers: HaBblkamu moucka, | He Bnaneer METOJaMH IIOKCKA,
(ypoBeHb) 00pa0OTKM M aHalM3a HAay4HOW | BajeeT 00pa0OTKM M aHaaM3a HAy4YHOM
nH(popManuu, IpaBuiIa vH(popManuy, MpaBuia 00paboTKH U
o0paboTk  u  odopMIICHHUSA oopmiieHHs pe3yNbTaTOB IOWCKA,
Pe3yNbTaTOB MOUCKA, 00PabOTKH 00paboTKH U aHANIK3a
U aHaIN3a

OIIK-6 3nanuem HOpM mexHUKU 0E30NACHOCMU U YMEHUEM Pealu308ams Ux 6 1ad00pamopHslx
U MEXHON02UYECKUX YCLOGUAX

Ortan [Inanupyemble pe3yabTaThl

(ypoBeHb) o0yJeHHSI He

OCBOCHHUS (mokazarenu JOCTIDREHUA | - 3a4reHo

KOMITETEHIIM | 33JJaHHOTO YPOBHSI OCBOCHHS

u KOMIICTCHITHIA)

IlepBb1it 3HaTh: Heznaer | 3Haer mnpuHOMNBI ONpeAETICHUS
JTal OcCHOBHBIE XapaKTEPUCTHKU U 9KOJIOTHUECKOM 0€30MacHOCTH




(ypoBeHb) CBONCTBA KOMITOHEHTOB MPOU3BOJICTB, METObI
XAMHUYECKHX MIPOU3BOJICTB; MIPEIOTBPAIICHUS BO3MOYKHBIX
TUIBI U CTEICHL BO3ACHCTBUSA aBapuii
XUMUYECKUX TPENNPUATHN Ha
OKPYXaIOIIYyIO cpeny;
npaBuja paboTHI Ha
000OpyIOBaHUU U  TEXHHUKHU
0C30IMacCHOCTH
Bropoiu YMmers: ucnosb3oBars | He ymeer | Ymeer OIIPENEIIATh PpHUCKY;
sTan TEXHUYECKHUE CpEeACTBA JUIs MIPEABUACTD MOCCACTBUS aBapHH,
(ypoBeHb) HU3MEPEHUS OCHOBHEBIX BO3HMKAIOIIME B  pe3yJbTare
napameTpoB OTKa3a paboThI anmaparypsbl
TEXHOJOTUYECKOr0 Mpolecca
Tperuii otan | Bnagets: HaBbikamMu paboThl | He Bnaneet METOIaMU pacuera
(ypoBeHb) Ha XAMHYECKOM | BIaACET PHUCKOB XHUMUYECKUX
000pyIOBaHWHY, TNPUHIIUIIAMH MIPOM3BOJICTB. [TpuHIMTIaMH
pacuéra TEXHOJOTHYSCKUX JHArHOCTHKH XHAMUKO-
PEKUMOB TEXHOJIOTHYECKOH CHCTEMBI

[1K-2 BrnajeHneM HaBBIKAMU HUCIIOIH30BAHUSI COBPEMEHHOM armapaTypbl MPU MPOBEICHUU HAyYHBIX
HUCCJIETOBaHUN

Oran [Tnanupyemsie pe3yabTaThl

(YpoBeHb) oOy4eHwust He

OCBOCHHUS (mokazarenu OCTIDKEHUA | - 3auTeHo

KOMIIETEHIIM | 3aJJaHHOTO YPOBHS OCBOCHUS

u KOMIICTCHITHH)

ITepBsiit 3HaTh! He 3naer | CamocrosarenbHO HOJKITFOYAET

aTarn o0opy/moBaHNE W TIPOTPAMMBI KOMIIOHEHTHI TipubopoB. Hmeet

(ypoBeHb) IIpeIHa3HaYEHHbIE TUIS IIPEJICTABIEHUs O HOPMaJbHOM H
MIPOBEJCHHUS CHHTE3a u KPUTHYECKOM pexXUMax ux
UCCIIE0BaHNE pa3inuuHbiX OX ¢ynkmonupoBanug.  CriocoOeH
CBOICTB BEILECTB. JMarHOCTHPOBATh MIPOCTHIE

omKOKH TPUOOPOB M IMpPOrpamm
yIpaBJIeHUs

Bropou YMerTs: npoBoauTh | He ymeer | CaMOCTOATENBHO — OCYILIECTBIISIET

JTaI JKCIEPUMEHT Ha HAy4YHOM BCE OTalmbl JKCIEPHUMEHT Ha

(YpoBeHb) 00Opy/IOBaHUH,  TPOBOAUTH Hay4HOM 000pyIOBaHUH,
00paboTKy pe3yabTaTOB | MIPOBOJUT 00PaOOTKY PEe3yJbTaTOB
U3MEpPEHUN c U U3MEPEHUN C HCIIOIb30BaHUEM
HCIOJIb30BaHUEM CHECLMAIN3UPOBAHHBIX
CHEMATN3UPOBAHHBIX KOMITBIOTEPHBIX IPOTPAMM.
KOMITBIOTEPHBIX MPOTPAMM.

Tperuii otan | Biagers: ocHoBamu | He CaMocTosATENBHO crioco0eH
(YypoBeHb) poOONOArOTOBKH JUI | BJIQZEET OCYLIECTBUTh  IOJHBIA  LMKIJI
IIPOBECHUS pa3IMyYHBIX POOOTIOATOTOBKH

DXA.

IIK-3 noHMMaHMEM OCHOBHBIX 3aKOHOMEPHOCTEW pa3BUTHSI XUMHUYECKOH HayKH, BJaJICHUEM
cucteMoi (YyHIAMEHTAJIbHBIX XMMHYECKUX TMOHATHH W METOJIOJOTMYECKUX AacCHEeKTOB XHMUH,
(dbopmMaMu 1 METOAAMHU HAYYHOTO IMTO3HAHHS

Oran [Inanupyemsblie pe3ynbraTel | He 3auTeHo
(YpoBeHb) o0y4eHHUs 3a4TE€HO
OCBOCHMS (moxazarenu JIOCTYKCHHS
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KOMIIETEHIIM | 3aJJaHHOTO YPOBHS OCBOCHUS
u KOMIICTCHITHH)
[TepBrrit 3HaTh: He 3naer | ChopmupoBaHHOE u
JTal OcCHOBHBIE NOHATHS U 3aKOHBI CHUCTEMATU3UPOBAHHOE
(ypoBeHb) XUMHH MPEACTABICHUE O XUMHUYECKOU
HayKe
Bropoi VYwmets: [Ipumensite ocHoBHble | He ymeer | ChopmupoBanHOe YMEHHE
JTan 3aKOHBI XUMHH pelmars CcTaHAapTHBIE 3aJa4d Ha
(ypoBeHb) npuMeHeHne (QyHIaMeHTaTbHBIX
XMMHYECKUX NOHATHH U 3aKOHOB
Tperuii otan | Biagers: Cucremoii | He YcenenrHoe u CHCTEMHOE
(ypoBeHb) (yHIaMEHTAIbHBIX MOHATHH | BlajeeT BIIaJICHNE CUCTEMOH
XUMHH. (byHIaMEHTATBHBIX  XUMHUYECKUX
TIOHATHUI
IIK-4 crnoco®HOCTBI NPUMEHSTH OCHOBHEE €CTEeCTBEHHOHAYUYHHE B3aKOHBEl IPU
OBCYXIOEeHUM IIOJIyUEHHBIX PEesyJIbTaTOB
Oran [Inanupyemsie pe3yabTaThl
(ypoBeHb) oOy4eHwMst He
OCBOCHHS (mokazarenu JIOCTIDKERHS | 0 3auTeHo
KOMIIETEHIIM | 3aJJaHHOTO YPOBHS OCBOCHMS
u KOMITETEHITH)
IlepBb1it 3HaTh: He 3naer | [loaHble M CHUCTEMHBIE 3HAHUSA O
JTal OCHOBHBIE 3aKOHBl XHMHUU U €CTECTBEHHOHAY4YHBIX 3aKOHAX H
(ypoBeHs) CMEKHBIX HAyK 3aKOHOMEPHOCTSIX pa3BUTHUS
XMMHUYECKOW HAayKH
Bropoi Ymeth: nmpumeHatb ocHoBHbIe | He ymeer | ChopmupoBanHOe YMEHHE
JTan €CTECTBEHHOHAYYHbIE 3aKOHbI pemarp TUIINYHBIE 3a/1a4u,
(YpoBeHb) U 3aKOHOMEPHOCTH pPa3BUTHS CBS3aHHbIE C  TNPUMEHEHHEM
XMMHUYECKOM  Hayku  IIpH €CTECTBEHHOHAYYHBIX 3aKOHOB H
aHanuse MTOJTyYEHHBIX 3aKOHOMEPHOCTEN pa3BUTHUS
pe3yabTaToOB XMMHUYECKOM HayKW IPHU aHaJIN3e
MIOJIYYEHHBIX PE3YJIbTATOB
Tperuii otan | Biagers: ocHoBHBIMM | He Yenemsoe U CUCTEMHOE BJIJICHUE
(ypoBeHb) METOJAMHU aHaIn3a U | BIaaeeT HaBBIKaMH IIPUMEHEHUS
00paboTKH MIOJTyYEHHBIX OCHOBHBIX €CTECTBEHHOHAy4YHbIE
pe3yIbTaToB 3aKOHBI M 3aKOHOMEpPHOCTEH
pa3BUTUS XMMHUYECKOM HayKH NpHU
aHaJIN3e MIOJTyYEHHBIX
pE3YIBTATOB

IIK — 7 ymeHHeM IpencTaBiATh IOIYYCHHBIE B HMCCICIOBAHMAX PE3yJbTaThl B BUAE OTYETOB M
HAyYHBIX MyONMKauui (CTEHAOBBIE IOKJIAABI, pedeparsl U CTaTbu B TNEPHOAMYECKOM HAyIHOUH

TevyaTn)

Oran [Lmanupyemele pe3yabTaThl

(ypoBeHb) oOy4JeHus He

OCBOCHHUS (Toxazarenu JOCTIDKCHUS SAUTEHO 3auTeHO

KOMIIETEHIIM | 3aJJ]aHHOTO YPOBHS OCBOCHHUS

u KOMIIETSHITHH)

ITepBrIit Bnaners: Bi1anern He Bnaneer HaBblkamMu yyacTus B

JTall HaBBIKAMH Y4YacTHs B BJaJICCT Hay4YHOU Oecene, CBOOOIHO

(YpoBeHb) MHOT'OCTOPOHHEN Hay4yHOM HCIIOJIb3YET crenu(uuecKyro
Oecenie, UCIIONB3Ys B YCTHOM XUMHUYECKYIO TEPMUHOJIOTHIO
peun cnenu@uuecKyro
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XUMHUYCCKYIO TCPMHUHOJIOTUTO

Bropoii Bnaners: He CBoOomHO IIPUMEHSIET B

sTan YCTOMYMBBIMUA HaBBIKAMH BJIaJIEET JTUCKYCCUU

(YpoBeHBb) podhecCHOHAITBHOTO obmenpodeccuoHanbHbIC
XAMUYECKOI'O I3bIKa XUMUYECKHE TEPMUHBI

Tpetunii sTan Bnaners: HaBpIKaMU He CBo0OoxHO MIPUMEHSIET

(YpoBeHBb) y4acTHsl B HAYTHOU BJIAJICET crenrduueckue XUMHYECKHE

JMCKYCCHU, TIPUMCHSIS
Pa3HOCTOPOHHUE 3HAHUS O
cienuuKe MPeInpUs TSI
(uccenoBaTebCKOro
WHCTUTYTA, GUPMBI U T.1.), B
KOTOPOM CTYZICHT TIPOBOJIUT
Hay4YHBIC UCCIICIOBAHUSI.

TEpMHUHBI M 3HAHWS B HAYYHOU
JIMCKYCCUU

KpI/ITepI/IHMI/I OLCHUBAHUA SBJIAIOTCA 68.J'IJ'H>I, KOTOPBIC BBICTABJIAIOTCS HNPCIOAABATCIIEM 3a

BUJIBI

JEATETbHOCTH (OLICHOYHBIE CPEACTBA) 10 HWTOTaM M3y4YeHUs MOAyJel (pa3aesoB

JTUCIUILTUHBI), IEPEUUCICHHBIX B PEUTUHT-TINIaHE AUCHUIUINHBI (0715 3auema: TeKyIIHid KOHTPOJIb —
MakcumMyM 50 0ayuioB; pyOeKHBIH KOHTPOJIh — MakcuMyMm 50 0ayioB, TOOMIPUTEIBLHBIC OAJITBI —
Makcumym 10).
IIxane1 oIileHUBAHUS:
3auteHo — ot 60 1o 110 peiTuHroBeIX OanoB (BKItoyast 10 moomuputeabHbIX 0atioB),
He 3a4TeHO — OT () 10 59 peUTHUHTOBBIX OAIIOB).

4.2. TunoBble KOHTPOJILHBIE 32JaHUS WJIM HHbIE MATEPHAJIbI, He00OX0AMMBbIe /11l OLIEeHKH
3HAHMIi, YMEHMIi, HABBIKOB M ONIbITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoBaHus KOMIIeTEHIIMII B IIpoliecce OCBOEHHsI 00pa30BaTeIbHOI NPOrpaMMBbl.
MeTtoanueckne MaTepuabl, onpee/somue Npoueaypbl OleHUBAHUS 3HAHMI, YMEHMIA,
HABBIKOB U ONBITA JeATeJbHOCTH, XapaKTePHU3YIIIHX 3TaNbl (POPMHPOBAHUA

KOMITIeTEHIIN A
Orarsl PesynbTaTsl 00yyeHus” Komnerennus Onenounsle
OCBOEHU CpeICTBa
b
3Hanus | 3Hate:  Teopermyeckue | OIIK-1 criocobHocThio | KommokBuym, Tect
OCHOBBI 0a30BBIX | BOCIIPUHUMATH, pa3BUBaTh u

XUMHWYECKUX NUCHUIIIINH

HCIIOJIB30BAaTh TCOPECTUUCCKUC OCHOBBI
TPaAULIMOHHBIX W HOBBIX Pa3aciioB

XUMHAN npu pelieHuu
npodeccuoHaANbHBIX 3a/1a4

3HaTbCTAH/IAPTHBIE OIIK-2 BIIAJICHUEM HaBblkamu | KomnokBuym, Tect

METOABI MOJIyYEHUSs], | XUMUUYECKOTO IKCIIEPUMEHTA,

UICHTU(PHUKALUN U | CHHTETUYECKHMMH M aHAJTUTHYECKUMU

UCCJIEJIOBAHUSl CBOMCTB | METOJAaMU HOJTY4YCHUs u

BEIIECTB U MAaTepUasoB,
npaBwia 0O0pabOTKU H
odopmieHus
pe3yJIbTaTOB
HopMmbl Th

paboTsl,

HCCIIE0OBAHNUS XMMHMUYECKUX BEIECTB
U peakLui

2I[OJ'DKHI)I COOTBETCTBOBAThH KapTaM KOMHGTGHHHﬁ.

12




3HaTh OCHOBHEIC
XapaKTePUCTUKHU n
CBOMCTBA KOMIIOHEHTOB
XAMUYECKHUX

MPOU3BOJACTB, THUIBI U
CTEIIEHD BO3JEHCTBUA
XAMHYECKUX

NPEINPUATHI Ha
OKPYXAaIOIIy1O cpeny;
nmpaBujia  paboOTel  Ha
00opynoBaHUN u
TEXHUKH 0€30IMacHOCTH

OIIK-6 BnasgeHreM HOpMaMM TEXHUKH
0€30IIaCHOCTH M YMEHHE peann30BaTh
nux B 1a00paTOPHBIX u
TEXHOJIOTUYECKUX YCIOBHSIX

Konnoksuym, tect

3HaTh CTaHJapTHBIE
METOJIBI
o0paboTku U

TIOHMCKa,
aHanu3a
Hay4yHOl wHpoOpManum
mpaBuna  o0paboTku
oQopMIIeHHST  PE3YNIHTATOB
IIOMCKA, 00paboTKu |

aHajin3a

OIIK-5 Bunazmere 0a30BBIMA HaBBIKAMU

TIOWCKa, u 00paboTku Hay4YHOH

nHpOpMAIHN

KomnokBuym, Tect

3Hath 00OpyHOBaHUE H
POTPaMMBbI

npeaAHa3HAYCHHBIC JJIA
IOpOBEACHNA CHHTE3a H
HUCCICIOBAHUC

paznuuHbix OX CBOMCTB
BEIIECTB.

TIK- 2 BirageHueM HaBBIKAMU
HCIIOJIB30BAHUST COBPEMEHHOM
anmnaparypbl Ipy NPOBEACHUN
Hay4YHBIX UCCIIEIOBAHUM

Komnoksuym, Tect

3HaTh OCHOBHBIE
HOHATHSA u 3aKOHBI
XUMHA

TIK- 3 BJIaJICHUEM CUCTEMOU
(byHIaMEHTAIBHBIX XAMHYECKHX
MOHATUH u METOIOJOTHUYECKUX
aclieKToB  XMMuHM, (GopMaMu H

MCTOJAMU HAYYHOI'O IIO3HAHUSA

KomiokBuym, Tect

3HATh OCHOBHBIE 3aKOHBI
XUMHH U CMEXHBIX HayK

I[IK- 4 crnocoOHOCTbIO TNPUMEHSTH
OCHOBHBIE €CTEeCTBEHHOHAYYHbIE
3aKOHBI pu 00CYXIeHUN

ITOJIYYCHHBIX pE3YyJIbTATOB

Komnoksuym, Tect

3HaTh! ¢uznueckue
CBOWCTBa MarepuaioB H
BEILECTB

[IK-7 Bnaners: npencTaBlIEHHUSAMH O
IIPUPOJIE XUMHUYECKOrO BEIIeCTBa U

(hU3UIECKUX CBOMCTB MOCJIEIHETO

KomnokBuym, Tect

Ymets IIPUMEHATH
3HAHUS 001X u
crienupuuecKux
3aKOHOMEPHOCTEU
pa3nIuyHBIX  oOJacTei
XUMHUYECKON HayKH IMpHU
peIIeHI
npodeccruoHaAIbHBIX
3ajau

OIIK-1 CIIOCOOHOCTBIO
BOCIIPUHUMATb, pa3BUBaTh u
WCIIOJIb30BaTh TEOPETUICCKUE OCHOBBI
TPAJUIIMOHHBIX W HOBBIX Pa3/eioB
XUMHH pH peleHun
npodeCCHOHATBHBIX 3a]1a4

KomnokBuym, Tect
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VYMenus

YmeTh BBIOMPATH
METOIbl  JWArHOCTHKH
BEILIECTB U MaTepHalIOB,
IPOBOJUTH CTaHAAPTHHIC
U3MEpEHHS

OIIK-2 BnameHneM HaBBIKAMU
XUMHUYECKOTO IKCTICPUMEHTA,
CHUHTETUYECKNMHU U aHATUTHYECKUMU
METO/IaMH TTOTYUYCHUS 1
HCCIICAOBAHUS XUMUYCCKHUX BEILICCTB
U peakLuii

Konnoksuym, tect

YmeTs:
MIPOBOJUTH aHaNu3
HayyHOH WHQOpMaluK W

(hopMyIMpoBKY Ha  HX

OIIK-5 Bmamers 0a30BbIMH HaBBIKAMU

TIOWCKa, u 00paboTku Hay4YHOH

nHpOpMAIHN

KomnokBuym, Tect

OCHOBC BBIBOJOB n
NPEATIOKEHU I
Ymets ucnoinb3oBark | OIIK-6 Bnagennem HopMamu TexHuku | KomnokBuym, Tect
TEXHUYECKHE CpeJCTBa | OE30MaCHOCTH U YMEHHE Pean30BaTh
JUTS U3MEpEHHus | X B 1a00paTOPHBIX u
OCHOBHBIX MapaMeTPOB | TEXHOJIOTMYECKUX YCIOBUSIX
TEXHOJIOTUYECKOT O
mpoiecca
VYMeThb npoBoauth | [TK- 2 BJIaJICHUEM HaBblkaMu | KomtokBuyMm, Tect
3KCIIEPUMEHT Ha | UCMOJIb30BAHUS COBPEMEHHOMU
Hay4yHOM OOOpYyJOBaHUH, | amlmapaTypbl pu IIPOBEICHUH
IPOBOIUTH  00pabOTKY | HAYYHBIX MCCIIEAOBAHUN
pe3yJbTaToB u
U3MEPEHUN c
HCIIOJIb30BaHUEM
CreraIn3upOBaHHBIX
KOMIIBIOTEPHBIX
nporpamm
Ymers [Ipumensars | [IK- 3 Bmagenuem  cucrtemoit | Komoksuywm, Tect
OCHOBHBIE 3aKOHBI | (pyHIaMEHTaJIbHBIX XUMUYECKUX
XUMUHU MTOHATUI u METOJIOJIOTHYECKUX

acmekToB  xumu#, GopMamMu U

METOJIaMH Hay4YHOT'O IO3HAHUS
Ymers npumensTh | [IK- 4 cnocoOHocThIO mnpuMeHsaTh | KonnmokBuym, TecT
OCHOBHBIE OCHOBHBIE €CTECTBEHHOHAYYHbIE
€CTECTBCHHOHAYYHBIE 3aKOHBI pu 00CYXIeHUU
3aKOHBI U | TIOJIyYEHHBIX PE3YJIbTaTOB
3aKOHOMEPHOCTH
pa3BUTHUSL  XUMHYECKON
HAayKM TpU  aHaIu3e
MTOJTyYEHHBIX
PEe3yJIbTaTOB
VYmeTs: manupoBath | [IK-7 Cnocoben rpamotHo pabortats | KomnokBuywm, TecT
paboTy ¢ XUMHUYECKUMH | C XUMUYECKUMU BEILIECTBAMU
BEILIECTBAMU paznuuHoOi mpuponabl. Mmeer yerkue

NpCaACTaBICHUA (O)
XHUMHUYCCKOI'O BEMICCTBA.

pUpose
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Bnanets HaBBIKAMU
HCIOJIb30BaHUS
TEOPETHUUECKUX  OCHOB
0a30BBIX  XMMHYECKHX
JUCHUITINH npu
pEIICHUN  KOHKPETHBIX
XHUMHYECKHUX 51
MaTepHUATOBEIICCKUX
3a1a4

OIIK-1 CIIOCOOHOCTBIO
BOCTIDUHHMATb, pa3BUBaTh "
UCTOJIb30BaTh TEOPETUUECKHE OCHOBBI
TPaJUIIMOHHBIX W HOBBIX Ppa3ZIeiioB
XUMUU npu peleHnn
npodeccuoHaNbHBIX 3a/1a4

Konnoksuym, tect

Bnanets HaBBbIKaMH
[POBEACHUS

IKCIEPUMCHTA u
MeTomaMu  00paboTKH

€ro pe3yJbTaToB

OIIK-2 BJIaJICHUEM HaBBIKAMU
XHUMHAYECKOTO AKCIIEPUMEHTA,
CHUHTETUYECKUMU W aHaJIUTUYECCKUMU
METOJaMHt MOJTy4ECHUS H
HCCJICIOBAaHUS XUMHUUYECKHUX BEIICCTB
Y peaKkuuii

KomiokBuym, Tect

Bnanets 0a30BLIMH

HaBBIKAMU  [IOMCKa, U
00paboTku Hay4YHOI

uHpOpMaLIUI

OIIK-5 Brnameer moucka u 00pabOTKH

Hay4YHOH uHpOpMaIIU u3

CIiCHUAIIN3UPOBAHHBIX HNCTOYHHUKOB u

MPOBOAUTH MOJTHBIN aHATN3 HH)OPMALTUH

KOJ'IJ'IOKBI/IYM, TCCT

Bnanenu
s
(HaBBIKK
/ OIBIT
JesiTelb
HOCTH)

Brnanets HaBbIKaMU
paboThl HA XUMUYECKOM
00opynoBaHUH,
IpUHLOUIAMU  pacdéra
TEXHOJIOTUYECKUX
PEKHUMOB

OIIK-6 BrageHueM HOpMaMU TEXHUKHU
0€30IaCHOCTH M YMEHHE peaan30BaTh
X B 1a00paTOPHBIX u
TEXHOJIOTUYECKUX YCIOBHSIX

KomiokBuym, Tect

Brnanets OCHOBaMH
IPOOOIIOATOTOBKH IS
NPOBEACHUS Pa3INIHBIX
DXA.

TIK- 2 BJIaACHUEM
HCTOJIb30BaHUSA
anmnaparypbl npu
HAY4YHbBIX UCCIIECIOBAHUM

HaBBIKAMU
COBPEMEHHOM
MIPOBEICHUU

KOJ'IJ'IOKBI/IYM, TECT

Bnaners CUCTEMOH
(byHIaMEeHTaIbHbIX
HOHATHI XUMHH.

CUCTEMOH
XUMHUYECKUX

TIK- 3 BJIAICHUEM
(byHIaMEHTATBHBIX
MMOHATUH u METOIOIOTHUYECKUX
aCTleKTOB  XUMHH,  (opMaMu |
METOJAMH HayYHOTO MO3HAHUS

KOJ'IJ'IOKBI/IYM, TECT

Brmagete  OCHOBHBIMH
METOlaMH  aHalIu3a M
00paboTKH MOITYYEHHBIX
pe3yJIbTaToB

[IK- 4 crnocoOHOCTbIO TNPUMEHSTH
OCHOBHBIE €CTeCTBEHHOHAyUYHbIE
3aKOHBI pu o0CyX1eHUn
MIOJTYYEHHBIX Pe3yJIbTaToB

KomnoksuymMm, Tect
Komnoksuym, Tect

Bmamers:  npuHmmMnamu
aZICcKBaTHOM  paboThI C
XUMHUYECKUMHUA

BC€IICCTBaAMU

T1IK-7 IToxa3pIiBaeT
BJIAJICHUE pu
MPECTABICHHBIMU
peaKTuBaMHu

yBEpEHHOE
pabore c ¢
XUMHNYECKUMU

Komnoksuym, Tect

4.3. PeHTHHI-IVIAH TUCHUILIMHBI

PeTuHr—11an JUCITUTIINHEI NMPEACTAaBJICH B ITPUIIOKCHUN 2

3aueT SIBJIIETCS OIICHOYHBIM CPEICTBOM JJIsI BCEX ITAIOB OCBOCHUS KOMITETEHITHIA.
[TepeBon onenku u3 100-0auTbHOM B CHCTEMY 3a4eT/HE3a4eT MIPOU3BOIUTCS CIASAYIOMUM 00pa3oM:
- 3auTeHo — oT 59 1o 110 6amnoB (Bkitoyast 10 moomputenbHBIX 0aIoB);
- He 3aureHo — oT 0 mo 59 Oamnos.

15




NuauBuayaabHbIi ONPOC IPOBOIUTCS MOCIE U3yYEHUSI HOBOM TEMBI C LEIBIO BBISICHEHUS
HanOoJee CI0XKHBIX BOMPOCOB, CTEMIEHN YCBOSHUS HH(DOpMAaITiu.

I'pynmoBoit ompoc npoBOIUTCA MOCIE H3YYEHUS HOBOW TEMBI C LEJNbIO BBISICHEHUS
HauOosee CJIOXKHBIX BOIPOCOB, CTENEHH YCBOEGHUSA HWHGOpMAIMHU, TMOAJIEP)KaHUS BHUMaHUS
CIYILIAXOLIEN ayIUTOPUH.

Kpurepun ouenku (B 0a//1axX)MHAMBUIYAJbHOI0 U IPYNIIOBOI0 OMNpoca:

- 0 6aI0B BBICTABIISIETCS CTY/ICHTY, €CJIA CTYACHT HE UMEeT MPECTaBIeHUs 00 00CyKIaeMoM
BOIIPOCE;

- 1 Gann BeICTaBNIAETCA CTYACHTY, €CIIM CTYJEHT UMEET ()parMeHTapHbIE MIPE/ICTaBICHUS 00
00CyXJ1aeMOM BOIPOCE;

- 2 Gamia BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT UMEET HETIOHBIE MPEICTaBICHHS 00
o0cyX/1aeMOM BOTIPOCE;

- 3 Gayia BBICTABIISIETCS CTYNICHTY, €CJIA CTYJICHT MMEeT COPMHUPOBAHHBIE, HO COJIEpIKAIIUE
CYIIECTBEHHBIE TIPOOETIBI MIPEICTaBICHUS 00 00CYKIaeMOM BOTIPOCE;

- 4 Gamta BBICTABIACTCS CTYACHTY, €CJIM CTYACHT UMEET CPOPMHUPOBAHHBIE, HO COJIEpIKAIIINE
OTJEeNbHBIC TPOOETBI MPeACTaBICHH 00 00CYX/1aeMOM BOIPOCE;

- 5 OaJJIOB BHICTABIISIETCS! CTYJICHTY, €CITU CTYICHT HMeeT CPOPMUPOBAHHBIE CHCTEMATHUECKUE
npezcTaBiIeHus: 00 00CyKIaeMOM BOIIPOCE.

Bonpoch! 1J1s1 HHAMBHAYAJIBHOIO H I'PYNIIOBOI0 ONPOCa

Brenenue

[IpenmeT opraHMYecKO XMMHUU U OCHOBHBIE 3Tarlbl €€ pa3BuTus. CriocoObl H300paKeHUs MOJIEKYT
OpPraHUYECKUX COCIUHEHUH, CTPYKTYpHble U dnekTpoHHble (opmyisl (['JIetouc). Turmsl
YIJIEPOJHOTO CKENeTa, allUKINYeCcKHe, HMKINYEeCKUE U reTepolMKInYecKkue coennnenus. M3zomepus
u ee BUIbl. ['omornorusa. OcHoBHbIE (pyHKIMOHANBHBIE Tpymnbl. Kinaccudukanus opraHMuecKux
COETMHEHUH.

1. OcHOBBI HOMEHKJIATYPBI OPraHUYeCKUX COCANHCHUH

3amecTuTenbHasl ~ HOMEHKIIATypa, HNIOITAK.  Ilomatnss  poOAOHAa4aJIbHOW  CTPYKTYpBHI,
XapakTepucTuueckux Trpynn. HasBanus HeQyHKIMOHAIBHBIX 3aMecTUTENeH, (YHKIMOHAIBHBIX
rpyMIl, MpeaeabHbIX, HEMPEAETbHBIX, ApOMAaTHYECKUX paguKanoB. CTapmIMHCTBO (QYyHKIIMOHATbHBIX
rpynn. OCHOBHBIE ITpaBWJIa COCTABJIIEHUS 3aMECTHTEIbHBIX Ha3BaHUN OPraHUYECKUX COEIMHEHUH,
BBIOOp M HyMmepalusl IJIaBHOW IeNH, NMPaBWIO HAUMEHBIIMX JIOKaHTOB. Ha3BaHMs OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTUHEHUH, CI0XKHBIX MOJIM- U TeTePOPYHKIIMOHAIBHBIX COSTUHEHUH.
OCHOBHbBIE TIOJIOKEHHUS] TEOPUU CTPOCHUS OpraHuyeckux coeauHeHudt (A.M. bytnepos),
JIEKTPOHHON TEOPHM, OCHOBHBIE IPUHIMIBI KBAHTOBOW OPraHMYECKOM XUMHH. BalleHTHOCTBH
aTroMoB. TuIbl THOpPUIM3ALMK aTOMa YIJIEpo/ia B OPraHUYECKUX COEIMHEHUSX, TEOpUs B3aUMHOTO
OTTAJIKUBAaHUS JJIEKTPOHHBIX opOutaneil. o- W m-cBs3M aToMOB  yriepoaa, (usznyeckue
XapaKkTEepUCTUKU CBSI3€H: [UIMHA, BAJICHTHBIE YIVIbI, DHEPIUs, MOJSIPHOCTb, MOISPU3YEMOCTD,
JUMOJbHBIA MOMEHT, INOTEHLMA] WOHM3AlMH. [OMOJMTHYECKUI U TEeTEPOIUTHUECKHM pa3pbiB
CBSI3U.

Knaccugukanus peareHtoB U peaxiuid. [IpomexxyTounble yacTUIbl (MHTEPMEAMATHI): paJuKabl,
KapOOKaTHOHBI, KapOaHUOHBI, KApOEHbI, HUTPEHBI, apUHbBI U Jp. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE TMPOMEXKYTOUHBIX YaCTHI. NEeKTpoHHbIE 3(PdexTsl 3amectuteneil. VHAYKTUBHBIN U
Me30MepHbIi 3¢ ekt U crocoOsl n300paxkenus 3tux ¢ ¢exros. [Ipumepsr rpymnm ¢ +I-, —I-, +M-
u —M->pdexramu. DPdekrT runepkoHbOranuu (CBepXCONpsuKEHHs). BiusHHE SIeKTPOHHBIX
¢ ¢dekToB 3amecTuTeNell Ha CTa0WIBHOCTh U PEAKIHMOHHYIO CIIOCOOHOCTh OPraHUYECKUX
COEIMHEHMH U TPOMEXKYTOUYHBIX YacTHLl. Pe30HaHCHBIE CTPYKTYpBI, IPABUJIA UX TOCTPOECHHUS.
Kucnotel n ocuopaums (M. Bpencren, I'. JIbtonc). CompsikeHHbIE KHCIOTBI U CONPSKEHHBIE
ocHOBaHUsA. KHUCIOTHO-OCHOBHBIE paBHOBECHS Ha MpPUMEpPE CIUPTOB, MPOCTHIX 3PHUPOB,
KapOOHOBBIX KHCJIOT, KeTOHOB M amMHHOB. KoHcranTa kucinotHoctd pK, KOHCTaHTa OCHOBHOCTH
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pKs. BnmsHue 3amectureneid B MOJIEKyJ€ Ha KHUCIOTHOCTb W OCHOBHOCTb OPIaHHYECKUX
coequHeHH. Teopust )KECTKUX U MATKUX KUCIOT U ocHoBaHuit (QKMKO).

2. OCHOBBI CTEPEOXUMHUH

CrocoObl  M300pakeHUs MPOCTPAHCTBEHHOTO CTPOEHHMS MOJIEKYJ C S TUOPHIN30BAHHBIM
YIJIEPOJIOM: KIIMHOBHJIHBIE IPOEKIINH, "JecOnmIbHbIe Ko3Jbl", mpoekiui Hetomena. Kondopmanuu,
KoHpoOpMephl. 3acioHeHHasl (curx-TIepUIIaHApHAs), 3aTOPMOXKEHHas (aumu-TiepUuILIaHapHas),
CKOIlIeHHas (2owi-) KoH(OpMaLIUH.

AcCHUMMETpUYECKUN aToM yriepoja. XUpajJbHOCTb, YCJIOBHS, HEOOXOAWMBIE IJii BO3SHHUKHOBEHMS
xupanbHocTU. KoHdurypauus, ormmmuue ot koHpopmanuu. ONTHUECKass H30MEpHs, ONTHYECKas
aKTUBHOCTb. OJHaHTHOMEpbl. Pamemartel. [lpuniun R,S-nHomenkmarypsl. OmnpeneneHue mnopsaka
CTapIIMHCTBA 3aMeCTUTeNed Yy XupajabHoro ueHrpa (mpaBwio Kana - Wurompna - Ilpernora).
AbcomoTHass M oTHOcUTenbHass KoHpurypanuu. IIpoekunonusie ¢dopmynsl (O.Dumep). Ux
MOCTPOEHHE, MpaBUia MOJIb30BAHUS MMHU (U1 COCAMHEHHUH C OJHUM aCHUMMETPHYECKHM aTOMOM
yraepoaa). CrmocoOsl pasneneHus paremaroB. CoequHEHUs C JIBYMsl XHUPATbHBIMH IICHTPAMH.
IToctpoenue npoekuuit Gumepa. Inacrepeomepsl. Mezo-PpopMel. Spumpo- U mpeo-HOMEHKIATYpA.
N300paxkeHne MOJNEKyNbl JAHHOTO COEIMHEHHS C MOMOUIbI0 Pa3IMUHBIX MPOEKIIMOHHBIX (OPMYIL
[Tepexox OT 0IHOM MPOEKIMOHHON POPMYIBI MONIEKYIBI K ApyToid. [IpeacraBnenue 06 onTU4ecKoit
M30MEPUH COECIMHEHNM, HE COIEp KAIINX ACUMMETPHUYECKOr0 atoMa yriiepoza.

['eomeTpuueckas U30MeEPUS COCIMHEHUN C ABOMHOM CBA3blO. [{uc-, mpanc-; Z-, E- u cun-, anmu-
HOMEHKJIaTypa.

3. AlkaHbI

I'omonornuecknii psx, M3oMepuss U HOMEHKiarypa. [IpupoaHble MCTOYHMKM alKaHOB. MeTonbl
CHUHTE3a: TMJIPUPOBAHHE HENPEAEIbHBIX YIIIEBOJOPOJOB, CHHTE3 4YEpe3 JUTHUINAIKUIKYIIPAThI,
ANIEKTPOJIN3 coyiel KapOOHOBBIX KHCIIOT, BOCCTAHOBJIEHHE KapOOHWIBHBIX COEIUHEHHM, U3
rajoreHajakaHoB (peaxius Bropua, npotonus peaktuBoB I'punbspa). [Ipupona C-C- u C-H-cBsizeit B
ankanax. Kondopmanuu stana, nponaHa, OyTaHa v BBICIIUX aJIKaHOB. DHEpreTudeckas guarpamma
KOH()OPMAIIMOHHOTO COCTOSIHUSL MOJIEKYJIbI JIKaHA.

XUMUYeCcKHe CBOMCTBA: peaKkluu raJloTeHUpOBaHus (XJI0pUpoBaHUe, OpOMUPOBAaHUE, HOAUPOBAHUE,
¢TopupoBaHHe). OHepreTMka IEMHBIX CBOOOAHOPAJAMKAIBHBIX PEAKIMHA TaJOTeHUPOBAHMUS.
HutpoBanue (M.U. KonoBasioB), cynbdoxiopupoBanue U OkucieHue. CeleKTUBHOCTb
paluKaNbHBIX peakUid U OTHOCUTENbHasl CTAOMJIBHOCTh aKWIbHBIX PaJMKaioB. TepMUUYECKUH U
KaTaIUTUYeCKUi KpekuHr. HoHHBIe peakuuu ankaHoB (IeHTepoBOAOPOAHBINI OOMEH U
raJJOreHUPOBaHNE U HUTPOBAHHE B CYNIEPKUCIION Cpejie).

4. AlIkeHbI

I'omonorudeckuil psa, U30MepUsi 1 HOMEHKIIaTypa. I eomerpuueckas nzomepus (yuc-, mpauc- u Z-,
E-nomenknarypa). [lpupoma nBoiiHON cBs3u. MonekymsipHble T-OopOWTanu STuieHa. MeTob
CHUHTE3a: DJIMMUHUPOBAHUE TaJOTE€HOBOAOPOAA W3 AJKWITAJIOT€HUAOB, BOABI U3 CIUPTOB,
JierajJoreHUpoBaHue Guy-auranoreHankaHoB. Peakuus l'opmana, Buttura, crepeocenekTuBHOE
BOCCTaHOBJICHUE AJIKUHOB.

XUMUYeCcKUe CBOWCTBA alIkeHOB. Psj cTaOMIBHOCTH alIKeHOB, BBIBEJCHHBIH Ha OCHOBE TEIUIOT
TMIPUPOBaHMs. [eTeporeHHOoe W TOMOT€HHOE THAPHUPOBAHUE AIKEHOB. JJEKTPO(UIbHOE
npucoenuaenne (Adg). O0miee mpencTaBieHne 0 MEXaHU3Me PEAKIUi, T- U -KOMIUIEKChI, OHHEBBIC
nonsl. Crepeo- U peruocenektuBHOCTh. IIpaBmino B.B. MapkoBHUKOBa, WHIYKTHUBHBIA U
Me30oMepHbIi 3 dexTol. ['anorennpoBanne: MexaHusM, crepeoxumus. [Iporneccsl, comyTCTBYIOLIHE
Adg  peakuMaM:  CONpPSDKEHHOE  NPUCOEAMHEHHWE,  MEePerpyniupoBKA  MPOMEXKYTOUYHBIX
KapOokaTHOHOB. [MaporamoreHupoBaHUE: MOHATHE O OW- U TPUMOJIEKYJISIPHBIX MEXaHHU3MaXx.
I'mppatanust. IIpoMBIIUIEHHBI METOJ CHHTE3a JTaHOJA M IponaHona-2. [uapokcn U
AIKOKCUMEpPKypUpOBaHHe. MeraTe3nc ankeHOB. Permo M CTepeoceseKTMBHOE IPHUCOEANHEHUE
ruapuaoB  Oopa.  Permocmeumduueckue — ruapoGopupyrone  peareHThl.  [IpeBparienue
OOpOpPraHNYEeCKUX COEIMHEHUI B aJIKaHbl, CIUPTHI, AJKWITaJIoreHuAbl. OKHUCIIEHUE aJKEHOB 0
okcupanoB (H.A. IlpunexaeB) u no auonos no Baraepy (KMnO4) u Kpure (0OsOs). Ctepeoxumust
TUAPOKCUIMPOBAHNS  alKeHOB. (O30HONM3 QJIKEHOB, OKHCIMTEIIBHOE M BOCCTAHOBMTEIIBHOE
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paciueruieHne 030H110B. McuepnsiBaroliee okuciieHue ankeHos ¢ nomouipro KMnO,4 ninn NaxCr, O
B YCIIOBUSIX MeK(a3HOro Katanusa. PagukanbHble peakiuu: NpucoeIuHeHne OpOMUCTOrO BOIOPOIa
no Xapamry (mexanusm), npucoeaunenue H.S, RSH u TerparasoreHMeTaHoB K ajkeHaM U
ITWIIbHOE TajoreHupoBaHue. MoneKynspHble T-0pOuTalIN aUTWIBHOTO pajukana. PaaukanbHas u
KOOPJMHAIIMOHHAs! (METAJUIOKOMITIEKCHAS) TIONMMEPU3aLIUs aJIKEHOB.

5. ANKUHBI

I'omonornueckuii psii, HOMEHKIarypa U usoMmepud. IIpupona TpoliHON cBsA3u. MeTtoasl cuHTE3a
QIKMHOB C TIOMOINIBIO pEaKUui OTIICTJICHUS, aJKWIMPOBAHUS TEPMHUHAJIBHBIX alleTHJICHOB.
[Tomyuenue anerniaeHa NUPOIN30M METaHa.

XUMUYECKHE CBOWCTBA AaJIKMHOB. OJEKTPOPMIbHOE TNpucoeNuHeHUue K ankuHaM. CpaBHEHHE
PEaKIMOHHON CHMOCOOHOCTH AalKMHOB W aJKEHOB. [aloreHupoBaHue, T'HIPOTaloreHUpOBaHUE,
runparauus ankuHoB (M.I. KywepoB), mpucoeanHeHune kapOOHOBBIX KHUCIOT. BoccraHoBneHue
AJIKMHOB JI0 yuc- U mpaHc-ajkeHoB. ' uipobopupoBaHue alKHMHOB, CUHTE3 ajbJIEeIHI0B U KETOHOB.
CH-KuCIOTHOCTB anleTWIeHa. AUETUICHUABI HATpUs U Mead. MarauiiopraHu4eckrue Ipou3BOIHbIE
ankuHoB (OK.M. Monuu): ux mosryuyeHue 1 UCIOJIb30BaHUE B OPTaHUYECKOM CUHTE3E.

Konpaencamusi TepMUHAIBHBIX QJIKUHOB ¢ KeToHaMmu U anpaerunamu (A.E. ®aopckwuii, B.Pemme).
AneruneHauieHoBass u3omepuszanus. CMelieHne TPOMHOM CBS3M B TEPMHMHAIBHOE IIOJIOKEHHUE.
OxucnutenbHas KOHACHCAINS TEPMUHAIBHBIX aJIKUHOB B IPUCYTCTBUU COJIEH MEIH.

6. Ankaanennl

Tunbr auenoB. M3onupoBaHHBIE, KyMYJIMpPOBaHHbIE U COINpPSDKEHHbIE JAWEHbI. M3omepus u
HOMEHKJIaTypa.  Meroasl  cuHTe3a  1,3-AMEHOB:  IErHIpUpOBaHUE  AJKAHOB,  CUHTE3
dasopckoroPerrie, KpocccouyeTaHNe HA METAJIOKOMIUIEKCHBIX KATaau3aTopax.

byranuen-1,3, ocobeHHOCTH cTpoeHusl. Monekysipable opouTanu 1,3-1ueHoB.

Xumuyeckue cBoicTtBa 1,3-nueHoB. ['ajoreHupoBaHWME W THUIPOTAIOr€HHWpOBaHHE 1,3-IMEHOB.
AJNTUIBHBIA KaTWoOH, ero m-opourtanmu. 1,2- u 1, 4-mpucoenuHeHne, SHEPreTHUYeCKUid HpOoQHIIb
peakuuy, TepMOJAWHAMUYECKUH M  KHHETHYECKU KOHTpoib. [lomumepusarnuss JIUEHOB.
HatypanpHelii 1 cuHTeTHYeCKUI Kaydyku. Peaxmus Jlunbca-Auspaepa ¢ ankeHaMu U aJKUHAMM,
CTEpEOXUMHUS peaKlMU U €€ MPUMEHEHHE B OPraHUYEeCKOM CHHTE3€. Y4acThe HU3LIMX CBOOOIHBIX
(HCMO) u Beicmux 3anonHeHHbIX (B3MO) opOutaneir peareHTOB B 00pa30BaHMM IMEPEXOAHOTO
COCTOSIHUSL PEAKIIMH JUEHOBOIO CUHTE3A.

CrpoeHue anneHa, peakliuy IPUCOEINHEHNUS K aJlVIEHaM.

7. AIMUUKIHYECKHEe COeIMHECHUS

[Muknoankanel W MX MNpousBoaHble. Kiaccuukanus aJuIUKIOB. ODHEPrus HalpsHKEHHS
LUKJIOAJIKAaHOB U €€ KOJNMYECTBEHHAas OLIEHKa Ha OCHOBAaHMM CpPAaBHEHHUS TEIUIOT oOpa3oBaHUS M
TEIUIOT CrOpaHusl UUKJIOAJKAaHOB M COOTBETCTBYIOIIMX QJKaHOB. THIBI HamnpsyKeHWs B
LMKJIOAIKAaHAX M IMOApAa3/IeJICHUE IUKIOB Ha Majble, CPEIHUE LHKIBI U MakpouMKibl. CTpoeHue
IUKJIONPOINaHa, LUKI0o0yTaHa, IMKJIONEHTaHa, ULuKiIorekcaHa. KoHdopMannoHHbIN —aHanu3
[UKJIOTeKCaHa. AKCHAbHBIE U HKBATOPUAILHBIE CBSI3M B KOH(pOpMammu "Kpecio" IUKIOTeKCaHa.
Kondopmanmm  MOHO- M [Iu3aMEIIEHHBIX  NPOM3BOAHBIX  LUKJIOrekcaHa.  BiusHue
KOH(OPMALIMOHHOTO TOJ0XKEHUs (YHKIIMOHAIBHBIX IPYMHN HAa MX PEAKIHMOHHYIO CIIOCOOHOCTh Ha
IIpUMEpE PEeaKIMN 3aMEILEHNs, OTIIETIIIEHUS U OKUCIICHMS.

MeTtonpl cHMHTE3a MMKJIONPOTNaHa, ITUKI00yTaHa U WX NPOU3BOIHBIX. OCOOCHHOCTH XMMHYECKUX
CBOWMCTB COEJUHEHMH C TpPEXWIEHHBIM IUKIOM. CHHTE3 COEIUHEHHMM psa LMKIONEHTaHA MU
LUKJIOTeKcaHa. Peakiuu pacuivpeHuss W CyXeHHs LMKJIAa TNpU JAe3aMUHUPOBAHUHM TEPBUYHBIX
amuHoB (H.S. [embsnHoB). CHHTe3 COeIMHEHHMH €O CpelHUM M OOJBIIMM pasMepoM IHKIIA
(cmoxxHO3(pUpHAs M alUIIOWHOBAs KOHAEHcaun). TpaHcaHyIsIpHBIE peaKIUU B CPETHUX LIUKIIaX.
IIpencraBneHne 0 NMPUPOAHBIX NOJUIMKIMYECKHX CHUCTEMax TEPIEHOB U CTepounoB. KapkacHble
COEMHEHMS: alaMaHTaH, KyOaH, MpU3MaH, TeTpadipaH.

8. ApeHnsl

Konyenyuss  apomamuunocmu.  Apomatmanoctb. Ctpoenue Oenzona. @Dopmyna Kekyre.
MornekymsipHble opOuTanu OeH3osa. AHHYJIEHBl. AHHYJIEHBl apOMaTHYeCKHEe U HeapOMaTHYECKHE.
Kpyr ®pocra. Konunenums apomatnuHoctu. IlpaBnno Xrookkens. ApomMaTHYecKUE KaTHOHBI U
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aHMoHbI. KoHIIeHCHpOBaHHBIE apOMaTHUYECKUE YIIIEBOAOPOIbI: HapTaluH, (peHAHTPEH, aHTpalleH,
aszyjeH u Jp. l'ereponukinyeckue MiTH U MIECTUWICHHbIE apOMaTUYecKue COeAUHEHUs (THppod,
bypaH, THOdEH, NHUPUIMH). AHTHAPOMATUYHOCTH HAa  TNpHUMepe  [MKI0O0yTajueHa,
LIUKJIONPONIEHWIaHUOHA, ~ KaTHUOHA  IUKJIONeHTaaueHwius.  Kpurepunm  apoMaTHYHOCTH:
KBAaHTOBOXMMMYECKUI (CpaBHEHHE pPACUETHBIX BEJIMYMH DSHEPrUM JeNOKaTu3alMd Ha OJWH T-
AJIEKTPOH), SHEPTETUUECKUH (TEIIOTh THAPUPOBAHMS) U MAaTHUTHBIM.

[Tomy4yeHne apoMaTH4ecKHX YIJIEBOJOPOJOB B MPOMBIIUIEHHOCTH KaTAIUTHYECKUHA pUGOPMUHT
He(TH, nepepaboTka KOKCOBOTO ra3a U KaMEHHOYTOJIbHOM cMoubl. JJabopatopHble METO/IbI CUHTE3A:
peakuus Bropua-®urtura m Ipyrue peakuuu Kpocc-COUETaHWs, aJKUIMPOBAaHHE apeHOB IIO
Opunento Kpadrey, BoccTaHOBIEHHE )KUpHOApOMaTHUECKUX KeTOHOB (peakuus Kiknepa-Bomnboda,
peaximsa KinemmeHnceHa), IpoTOIN3 apuiIMarHUHTaJoreHUI0B.

CaoiictBa apeHoB. KaranuTuyeckoe TruapHpOBaHUE apeHOB, BOCCTAHOBJIIEHHE apeHOB MO bépuy,
¢doroxumMuueckoe XxJopupoBaHue OeH3ona. Peakium 3amemieHust BojopoJa B OOKOBOM 1emu
aNKWIOeH3070B Ha ranored. OKucieHHe alKWIOEH30J0B M KOHJIEHCHPOBAHHBIX apOMaTHYECKHX
YTJIEBOZOPOIOB /10 KapOOHOBBIX KUCIIOT, alIbJAECTHIOB U KETOHOB.

9. Peakuuu 2J1eKTPOPHJIBHOI0 3aMELIEHUsI B APOMATHYECKOM PSIAY

Knaccugukamnus peakunii apoMaTu4eckoro 31eKTpoduiabHOro 3amenieHus. OOmme npencTaBieHus
0 MeXaHM3Me peaKkUud, KHUHETHYECKUH H30TONMHbIN 3(p(deKT B peakuusx 3IeKTPOPUILHOTO
3aMellleHusl Bojoposia B OeH3oiabHOM Konble. [IpencraBnenue o m- u g-komruiekcax. CTpykrypa
MEepexXoHoOro  coctosHus. M3oTomHbl  0oOMeH  BoJOpoAa Kak  MIpOCTEHIIas — peaxius
ANEKTPOPHUIBHOTO 3aMelleHUsl. APEHOHUEBbIE MOHBI B PEaKIUAX 3JIEKTPOPMIBHOTO 3aMEIICHUs.
BnusiHue mnpupoapl 3aMecTHTENsT Ha OPHUEHTAlUI0O U CKOPOCTh PEaKIHMH ANIEKTPOPHUIBHOTO
3aMELIEHMsI. JJEKTPOHOAOHOPHBIE M DJIEKTPOHOAKLENTOpHbIE 3amecTuTenu. CornacoBaHHas u
HECOIJIaCOBaHHAsl OPUEHTAIUS ABYX UM HECKOJIBKUX 3aMECTUTENIEH B apOMaTHYECKOM KOJIBIIE.
Hutposanue. Hutpyromue arentsl. MexaHn3M peakuuu HUTpoBaHUs. HuTpoBanue GeH3ona U ero
3aMmenieHHbIX. HutpoBanme Hadranmuua, Oudenwia u  gpyrux apeHoB. [lomyuenue
NOJMHUTpOcoeMHeHU. [IoHsATHE O unco-aTake U unco-3aMelIEHN B PEAKIIUAX HUTPOBAHUS.
["anorenupoBanue. ['anorenupyroiue areHTbl. MexaHu3M peakliy TaJoreHUpOBaHUs apeHOB U UX
IIPOU3BOHBIX.

CymsupoBanue. Cynpdupyromue  areHThl. Mexanu3m  peakiud. KuHeTWdeckwid U
TEPMOJMHAMUYECKHI KOHTPOJb B PEAaKIMU Cyiab(upoBaHUs Ha mpumepe (eHoia M HadTanauHa.
OO6patuMocTh peakiuu cyibpupoBanus. [IpeBpamienus cyabQporpynmsl.

AnxunupoBanue apeHoB 1no @puaento-Kpadrcy. Ankunmupyromue areHTbl. MexaHu3M peakiyi.
[ToOounble TpoIECCHl M30MEpHU3aLUs ANKWIMPYIOLIEro areHTa M KOHEYHBIX NMpoAyKToB. CHHTE3
Iuapuwi- W TpUApUIMETAHOB. TpHapWIMETWIIKaTHOHBI, AHWUOHBI W paauMKainbpl. MeTompl HX
TeHEPUPOBAHUS U CTAOMIIBHOCTD.

AnmnupoBanue apeHoB no ®Ppupaemto-Kpadrcy. Aummnmpyromye areHTbl. MexaHH3M peakiHH.
PernocenextuBHocte anmnupoBanus. @PopmwimpoBanue 1no [arrepmany-Koxy w  apyrue
POICTBEHHBIE PEAKIINH.

10. HykieopuibHoe apoMaTHYeCKOe 3aMeleHne

OOu1re npeAcTaBICHUs 0 MEXaHU3Me HYKJICO(DUIBHOTO 3aMEIICHUSI.

1. MexaHu3M OTUICTIEHUSA-IIPUCOEIMHEHUS Ha TIPUMEpe MpEeBpaIleHus TaloreHOEH30J10B B (DEHOIIbI
U apoMaTHdecKkue aMHHbl. MeToipl reHepupoBaHUs M (ukcanuu aeruapodensona. CrpoeHue
neruapooOeH3oa.

2. MexaHu3M NPUCOEANHEHMS-OTILEIUIEHUS SNAT, IPUMEPBI pEaklUid M aKTUBUPYIOLLEE BIIUSHUE
NIEKTPOHOAKLIETITOPHBIX 3aMECTUTENIEH. AHHOHHBIE G-KOMIUIEKChI Mel3eHreiMepa n UX CTPOEHUE.
3. Sy1-Mexanu3m apoMaTu4eckoro HyKJI€O(QHUILHOTO 3aMEIEHHs B peakIUsIX TMIpoJin3a KaTHOHA
apeH/INa30HHUs.

4. MexanusM Sgnl B apomaTtuueckoM psaay M 00JacTh ero NpuMeHeHus. MHunuupoBaHue
MOHPAIUKAIBHON LIETIH.

11. T'anoreHNpon3BoAHbIE YIJIEBOJAOPOI0B
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W3omepus, HomeHnkiaTypa. CrocoObl MOTy4YEHHUs M3 CIUPTOB, AJIKAHOB, AJKEHOB; 3aMEIICHUEM
aToMa OJIHOTO raJIoreHa aTOMOM JIPYTOro, XJ0PMETUIMPOBaHHE aPEHOB.

Peakiuu HykJ1€0(pUIBHOTO 3aMEIIEHUS Y HACBIIIEHHOTO aTOMa YIJIepoJia B aKWITAJIOTeHU1aX Kak
METOJI CO3JaHMS CBA3M YINIEPOI-YIIIEPO, YIIIEPOA-a30T, YIIEPOA-KUCIOPO, YIIEpoa-cepa, YIIIepoI-
docdop (momydeHne alKuIraloreHu10B, CIIUPTOB, THOJIOB, MPOCTHIX F(PUPOB, HUTPOCOEAUHEHUH,
aMUHOB, HUTPHWIOB, CIOXHBIX 3¢upoB u ap.). Krnaccudukauus mexaHHM3MOB peakIHii
HykJeounabHOro 3amenieHus. OCHOBHbIE XapakTepuCTHUKU Snl, Sn2 peakiuil. DHepreTHueckuit
podUiIh peakiui.

Peaknmn Sx2tuna. KuneTwka, cTepeoxumus, BajlbJCHOBCKOoe oOpamieHue. [lonartue o
HyKI1eoWIbHOCTU. BnusiHue mnpuponsl paiukala M yXOIdlled Tpymmel cyOcTpara, NPUPOAbI
HYKJICO(DUIIBHOTO areHTa 1 pacTBOPUTENS Ha CKOpocTh Sn2 peakiuid. [Tpunun XXMKO.

Meton Mex¢a3zHOro nepeHoca U ero UCroyib30BaHue B OPraHUYECKOM CHHTE3E.

Peakunn Syl tuna. KuHetuka, cTepeoxumus, 3aBUCUMOCTb Syl Ipolecca OT NpUpOAbl paguKaa,
yXoIsmien rpynmsl, pacTBoputens. KapOokaTHoHbl, (akTOphl, ONpEAESIONIe UX YCTOWYHUBOCTD.
[TeperpynnupoBKu KapOOKaTHOHOB. MeTobpl reHeprupoBaHust kKapOokaTnoHOB. [IoHsATHE 00 MOHHBIX
napax.

MeTonpl nony4eHns raJloreHaIKkaHOB U3 aJIKaHOB, AJIKEHOB, CIIUPTOB.

12. Peakuum 3 TMMMHUPOBAHUS

Peakiun  snumuHMpoBaHus.o- W B-anmumunupoBanue. Knaccudukanus MmexaHusmoB -
smuvuHupoBanus: E1, E2 u Elcb. HanpaBnenue snumunupoBanus. [IpaBwia 3aiiiieBa u ['opmana.
CrepeoxuMusi SIUMUHUPOBAHUS: CU-H U aHMU->TUMUHUPOBaHNE. BiausHue MpUpoapl OCHOBAHUS U
yXoJsiien rpynmnsl Ha HanpasieHue otmerneHus. Konkypenuus mpoueccoB E2 u Sy2, E1 u Syl.
dakToppl BIUAIOIIME Ha 3Ty KOHKypeHuuio. Mcmonb3oBaHue peakiuii P->IMMUHUPOBaHUS B
rajloreHajkaHax JJjs CHUHTe3a QJIKEHOB, JIMEHOB W aJKUHOB. BrusHHe KOH(YOPMALMOHHOTO
MOJIOKEHUST (YHKUIMOHAJIBHBIX TPYMNN B HUKIOAJIKAHAX HAa HMX PEAKIMOHHYIO CIIOCOOHOCTh Ha
MIpUMepe peaklMii 3aMelleHus], OTIIETIIICHHSL.

Peakiun  wonumuHupoBaHus.  ['enepupoBanme  kapOeHoB.  KapOenbl -  gacTumsl ¢
JBYXKOOPJAMHUPOBAHHBIM aTOMOM yriepona. IlpucoeauHeHHe CHHIVIETHBIX U TPUILIETHBIX
KapOeHoB K asikeHaM. [lonatue o kapbenounnax. BzanumoselictBue kapOEHOUIOB € aJIKEHAMHU.
B3aumogeiicTBue rajoreHalkaHOB ¢ MeTaiiamMu (oOpa3oBaHHME pPEAaKTHBOB ['puHBSpa, peaxius
Bropra).

BuHunranoreHu1pl Kak COETUHEHHsI C MOHMKEHHOM MOJIBUKHOCTHIO aTOMa TajioreHa.

13. MeTa/u100pranudeckue coeIHHeHUs

Jlutnii ©1 MarHuoOpraHuYecKrue coequHeHns. MeTopl CUHTE3a: B3aUMOJICHCTBUE METAJIIa C AJIKUIT
nnu apuiranorenngamu. llpencrasnenne o mkane CH kucnotHoctu yrieBonoponoB. CtpoeHue
peakTuBOB IpuHbspa, paBHOBecue ¢ aAuankuiamarueM (ypaBHenue B.lllnenka). Jlutuit u
MarHMAOpraHNYEeCKUE COEIUHEHMSI B CHUHTE3€ YITIEBOAOPOAOB, CIUPTOB, AJIbJIETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIOT. Juankui- u auapunkymnpatsl. [lomyyeHne n npumMeHeHHe 3TUX KOMIIEKCHBIX
COCIUHEHMM MJI1 CHHTE3a NPEACNbHBIX YITIEBOAOPOAOB, IUEHOB, CIMPTOB, HECUMMETPUYHBIX
KETOHOB U B PEAKIUSAX CONPSKEHHOTO MPUCOEAMHEHUS K O-, [B-HEeHACBIIIEHHBIM KapOOHWJIbHBIM
COEIMHEHMSIM.

14. I'uapoxcunpou3BoaHbIE YIJIEBOA0POI0B

Onnoatomuble cOoUpThl. ['oMonoruyeckuit psn, kiaccudukanus, U30MepHs W HOMEHKJIATypa.
MeTonpl oTy4YeHHs: U3 aJIKEHOB, KapOOHMIIbHBIX COEIMHEHUH, TalOTeHAIKaHOB, CJIOXKHBIX d(PUPOB
1 KapOOHOBBIX KUCIIOT.

CpoiictBa cnuprtoB. Cruptbl, kak cinadsile OH-kucnorsl. CnupTbl, Kak ocHOBaHus Jlprowuca.
3aMelleHne THAPOKCHWIBHOM TPYIIIBl B CIIMPTAaX Ha rajoreH (Ioj AeHCTBUEM TaJOre€HOBOAOPO/IOB,
rajioreHn10B (hocdopa, xjaopucroro THoHmIa). MexanuzMmbl Sy1, Sn2, U cTepeoXuMus 3aMeIIeHHs,
THIPUIHBIE  TEPErpynIUpOBKH  KapOOKAaTMOHOB  (PETPONMHAKOIMHOBAS — MEepEerpyniupoBKa).
Heruapararus cnuptoB. OKUCIEHNE MEPBUYHBIX CIIUPTOB JI0 abJETUI0B U KapOOHOBBIX KHUCIOT,
BTOPUYHBIX CIIUPTOB [0 KETOHOB. PeareHThl OKHMCIEHMS Ha OCHOBE XPOMOBOIO aHTuApuia M
JIBYOKHCH MapraHia. MexaHu3M OKHUCJIEHHsI CIIUPTOB XPOMOBBIM aHTHUAPUIOM.
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JIByxatoMHble criupThl. MeToasl cuHTe3a. CBOICTBAa: OKHMCIEHHE, alMIMPOBaHHUE, NETHIpATaLus.
OxkwucnurensHOe  paciieruieHue  1,2aWonoB  (MoaHas — KUCJIOTa,  TEeTpaaleTrar  CBUHIIA).
IInHakonMHOBas MEPErpyNIUPOBKA.

®enobl. MeToIbl MONTy4YeHUs: 1IEI0YHOE TUIaBJIEHHE apeHCYIb(OHATOB, 3aMElleHHE TajJoreHa Ha
THIPOKCHUJI, THAPOIM3 cosell apeHanazoHus. KymonbHbId croco® momyueHus ¢QeHona B
MIPOMBIIIIEHHOCTH.

CaoiictBa (henosnoB. @enonsl kak OH-kucnotel. CpaBHEHHE KHUCIOTHOTO Xapakrepa (heHoJoB U
CIHUPTOB, BIMSHHE 3aMeCTUTENeH Ha KUCIOTHOCTh (heHosoB. OOpa3oBaHHE MPOCTHIX M CIOMKHBIX
3¢upoB (eHonoB. Peakuuu >1eKTpOPUIBHOTO 3aMELICHHS B apoOMaTH4YeCcKOM sipe (eHOJOB:
rajJloreHUpoBaHue, cyab(hupoBaHue, HUITPOBaHUE, HUTPO3UPOBAHNE, COYETAHUE C COJISIMU IMa30HUS,
alIKWIMpoBaHue M auuwnuposanue. lleperpynmupoBka @puca. KapOokcminpoBaHue (EeHONATOB
mienouHbix MetauioB 1o Konbbe. @opmunupoBanue denonoB mno Peiimepy-Tumany, mexaHusm
o0pa3oBaHMs  CaJMIMIOBOTO anpaeruna. @opmuinupoBanue ¢GeHonoB 1o  Bumbscmaiiepy.
[leperpynnupoBka aminioBbix 3¢upoB dpenonon (JI.Knsitzen). Oxucnenue ¢peHOIOB, B TOM YHCIIE
MPOCTPAHCTBEHHO 3aTpyIHEHHBIX. [IoHATHE 00 apOKCHIIBHBIX pajuKajax.

15. IIpocTtbie 3¢pupbI

ITpocTbie 3¢pupsl. MeTonsl moydeHus: peakuus BuiabsMcoHa, alKOKCHMEPKYpPHUPOBaHUE aJIKEHOB,
MEKMOJIEKYJISIPHAS! IETUAPATALNS CIIMPTOB.

CpoiicTBa TpOCTBIX 3(UPOB: 00pa3oBaHUE OKCOHMEBBIX COJIEH, paclIemieHHe KHUCIOTaMH.
I'upponepoxcunpl. [lomyuenue u cBoiicTBa o-rajoreH>pupoB. BuHMIOBbIE 3QUPHI UX MOTyYEeHUE
(U3 aneTUIIeHA U O-TraJIoTeH3(UPOB)

Kpayna¢upsr. [Tonydyenne u npuMeHeHNe B CHHTETHYECKOM MPaKTUKE.

Oxcupanbl. CrnocoObl  moiy4yeHHs. PackpblTHe OKCHPaHOBOrO IMKJIA TOA  JACHCTBUEM
ANIEKTPOPUIBHBIX U HYKJICO(PHIbHBIX ar€HTOB.

16. Asbaeruabl M KETOHBI

N3omepust 1 HOMeHKIaTypa. MeTonbl momy4eHus aabAeTUA0B U KETOHOB U3 CIIUPTOB, MPOU3BOTHBIX
KapOOHOBBIX KHCJIOT, QJKEHOB (030HOJIM3), AIKHMHOB (TMApOOOpUpOBaHME, TUApaTalus 110
KydepoBy), Ha OCHOBE METAJFIOPraHUYECKUX COEAMHEHUN. AIMIMpoBaHUE W (HOPMUIHUPOBAHUE
apoMaTH4YecKuX coeauHeHui. IlpomblnuieHHOEe TOMydYeHHe (opMalbleruaa, aneTalbIeruaa
(Bakepripouiecc) u BeICIIUX aibAETHAOB (THIAPOGOPMUTIUPOBAHUE).

CtpoeHre KapOOHWIBHOW TPYNIBI, €€ MOJSIPHOCTh U MOJIIPU3YeMOCThb. BiusHue Npupoiasl U
CTPOEHHUS pajiKaia Ha KapOOHWIbHYIO aKTUBHOCTb.

Xumuueckue cBoicTBa. OO1IHMe MPeCTaBICHUs 0 MEXaHU3Me HYKJICO(PHILHOTO MPUCOEANHEHHS 10
KapOOHWJIBHOW TPyTIEe albJACTUIOB U KeTOHOB. KHUCIOTHBIN M OCHOBHOM Katanu3. KucioTHOCTh u
OCHOBHOCTb KapOOHWJIBHBIX COETUHEHUH.

Kero-enonpHas Tayromepus. EHonmmzanyss aibIerufioB U KETOHOB B PEAKLHUAX T'aJIOTEHUPOBAHUA,
M30TONMHOr0 OOMEHa BOAOpOJA M palleMU3allMd ONTHYECKU AKTHUBHBIX KETOHOB. KHCIOTHBIN H
OCHOBHOM KaTaJIN3 3TUX PEAKIIHM.

Kero-enonbHast Tayromepust KeToHOB,1,3-aukeToHoB U 1,3-keTondupoB. BrusiHMe CTPYKTYypHBIX
(akTOpOB U MPHUPOJII PACTBOPUTENSI HA IMOJIOKEHHE KETO-€HOJIBHOIO PaBHOBECHS U 3aBHCHUMOCTH
ero or cootHomenuss CH u OH kucinoTHOCTM KeTOHa M €Housa. JIBOWCTBEHHas peakLMOHHAs
CIOCOOHOCTh €HONAT-UOHOB. MHTepnpeTalus AaHHbIX B pamkax npunuuna KMKO.
ANKNIMpOBaHNUE U AMIIMPOBAHUE EHAMUHOB.

ATnBOTEHOKPOTOHOBAsT KOHIEHCAIMsl aJIbJIETUI0OB M KETOHOB B KHUCIOM M IIEJIOYHOM cpene,
MexaHu3M peakuuil. HampaBneHHas aipJoibHas KOHJAEHCALUs Pa3HOMMEHHBIX ajbJAETHUIOB C
UCIIOJIb30BaHUEM JIMTUEBBIX, OOPHBIX EHOJIATOB M KPEMHHEBBIX 3(pupoB eHonoB. KonaeHcarus
aJIbJIETU/I0B M KETOHOB C MAJIOHOBBIM 3(MPOM U IPYTHMHU COEIUHEHHUSIMU C aKTUBHOM METHIICHOBOM
rpynnoi. AMMHOMETHIIMPOBAaHUE allbJETUI0B 1 KeTOHOB (MaHHuX). beH3onHOBas KOHIEHCAIHS.
BoccranoBiieHue anbAeruioB U KETOHOB J0 CIIMPTOB, PEAreHThl BOCCTAHOBIIEHUS; BOCCTAHOBIICHUE
C=O-rpymmsl 10 CH,-rpynmsr: peaknun Kuxuepa-Bombeda n Knemmencena. Mon-paaukanpHas
OUMEpHU3alis aabAETUAOB U KETOHOB. OKHCIIEHHUE albAETUAOB, PeareHTbl OKUCiIeHus. OKucaeHue

21



KETOHOB TepkuciaoraMu 1o baliepy-Bumurepy. /lucnponopuuoHMpoBaHHE —aJbJETMIIOB 110
Kannunuapo (npsiMast u nepekpecTHasi peaKkiun)

o, B-HenpenenbHble ambaeruapl W KETOHBI. MeTOABI MOJNYYEHHS: KOHJCHCALMH, OKHUCIIEHUE
almioBbIX cnuptoB. CompsbkeHne KapOOHWIBHOM TpYIIbl € JBOWHON YIIEpOA-YTIIEPOAHOM
cBs3pio. Peakuuu 1,2 u 1,4npucoeMHeHUs TUTHHOPraHUYECKUX COeTUHEHUH, TPHATKUIOOPaHOB,
JUANKWI ¥ JUAPUIKYIIPaToB, aMHHOB, IMAHUCTOTO BOAOPOJA, rajJoreHoBOI0poAoB. ConpsKeHHOE
IIPUCOEANHEHNE EHOMATOB U eHaMUHOB (Muxasisp).

Boccranosnenue o, B-HenpeaenbHbBIX KapOOHUIBHBIX COSAMHEHUI.

17. KapOoHOBBI€e KHCJIOTHI M UX NPOU3BOIHbIE

Knaccudukanus, HoMeHKIaTypa, n3oMepus. MeToabl CUHTE3a: OKUCIICHHE MEPBUYHBIX CIIUPTOB U
aJIbJICTU/IOB, AJKEHOB, AJKWHOB, AJKWJIOEH30JI0B; THIPOJINU3 HUTPUIOB U JIPYTUX IMPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT; CUHTE3 Ha OCHOBE METAJJIOOPTaHUYECKUX COEIMHEHUMN; CHHTE3bl Ha OCHOBE
MaJIOHOBOTO M alleTOYKCYCHOT0 3(pupoB. IlonyueHue MypaBbUHON KUCIOTHI U YKCYCHOM KHCIIOT.
Crpoenne kapOOKCHJIBHOW TPyNmbl U KapOoKcuiaaTnoHa. DU3NKO-XMMHYECKHE CBOWCTBA KHCIIOT:
acconmanusi, aucconuanus. KHCIOTHOCTb, €€ 3aBUCUMOCTh OT HMHIYKTUBHBIX 3(h(heKToB
3aMeCTUTENeH, OT XapaKTepa U MOJOXKEHHS 3aMECTUTENICH B alIKUIIbHOM LIeNH U OEH30JILHOM SJIpe.
I'anorennpoBanune kucior no I'emo-Ponbrapay-3enuHckomy. [luponutuueckas KeToHU3aLus,
ANEKTPOIH3 COJIel KapOOHOBBIX KUCIOT 10 Konboe, mekapOokcumpoBanue o XyHCIUKKEDY.
lanorenanruapunel. [lomyueHne ¢ MOMOIIBIO —rajJoreHUIoB Qocdopa, THOHHIXIOPHIA,
oKcanmuiIxjiopuaa, 6ensonnxiaopuaa. CBolicTBa: B3aMMOACHUCTBHE ¢ HYKJICO(MUIbHBIMU peareHTaMu
(Boza, CIMPThI, aMMHUAK, aMUHBI, THAPA3UH, METAIJIOOpraHUYeCcKUe coenHeHust). Boccranosnenue
0 anmplerusoB 1o Po3eHMyHIy M KOMIUIEKCHBIMM THIPUAAMH MeETauioB. B3amMopelictBue
JMa30MeTaHa C raJIoreHaHTuApUIaMHu KapOOHOBBIX KHCIIOT (peakius ApHaTa-DucTepara)
Aurunpunpl.  MeToapl  monydeHus: — Aeruapartanus  KUCIoT ¢ nomompio P,Os  u
(bTaneBoroaHruApuaa; aUWIMPOBAaHUE coyiell KapOOHOBBIX KHCIIOT XJIOpaHTUApuAaMu. Peaxiyn
aHTUJPUIOB KUCIOT ¢ Hykineopuinamu. Peakuus [lepkuna.

Keren. [Tonyuyenue u cBoiicTBa.

Cnoxnble 3¢uppl. Meronsl moMyuyeHUs: STEepUPHUKAIMS KapOOHOBBIX KHUCIOT (MEXaHU3M),
alMJINPOBAHUE CIMPTOB U UX AJKOTOJIATOB ALMITAJOT€HUJIAMHU U aHTUAPUIAMH, aJKWIMPOBaHHE
KapOOKCHJIATUOHOB, PEaKIUU KUCJIOT C JAMAa30METaHOM, aJIkOroJIM3 HHUTPWIOB. MeToipl CHHTE3a
UKINYECKUX CIOXKHBIX 3(QUPOB, JAKTOHOB. Peaknuu CIOXKHBIX 3(QHUPOB: THUAPOIMU3 (MEXaHU3M
KHCJIOTHOTO U OCHOBHOTO KaTajn3a), aMMOHOJIN3, IiepedTepurKalis; B3auMoIeicTBUE ¢ MarHuii U
JUTUHOPraHNYECKUMU COETMHEHUSMH, BOCCTAHOBJIEHHUE JI0 CIIMPTOB M alIbJETU0B KOMIUIEKCHBIMU
TUJIpUIaMU MeTaioB; ciiokHo3(upHas (JI. Kusiizen) u anunonHoBast KOHAEHCALUH.
ALETOYKCYCHBIN 3(Up M €ro Ucrosb30BaHue B cuHTe3e. Keto-eHonbHas Tayromepus 3¢pupos 1,3-
KETOKUCTIOT U 1,3-TUKEeTOHOB, aMOUJIEHTHBIN XapakTep €HOIAT-HOHA.

Amuzpl. CtpoeHue kapOaMOWIBHON Tpynmbl. MeTonsl MOMy4YeHMS: alWIMpPOBaHUE aMMMaKa MU
aMHUHOB, MHUPOJIU3 KapOOKCUIIATOB aMMOHUS, THJIPOJIN3 HUTPHUIIOB, MEPETPYNIUPOBKA OKCHMOB IO
bexmany. CuHTE3 LUKIMYECKUX aMHUIOB, JakTamMoB. CBOMCTBA: T'MAPOJU3, BOCCTAHOBJIEHHE [0
aMHUHOB, Jeruaparanus amuioB. [loHaTre o cekcreTHIX neperpynnupoBkax. [leperpynmnupoBku A.
I'opmana, T. Kypruyca. BzaumopeiictBre aMi10B ¢ a30TUCTOM KUCTIOTOH (peakius bygo).
Hutpunel. Metonpl mosyueHusi: aeruaparanus aMuaoB KucioT (¢ nomomsio P,Os, SOCl,, POCL),
QIKWINPOBaHNE LMaHuAMOHA. CBOWMCTBA: THUAPOJIN3, aMMOHOJIN3, BOCCTAHOBJIEHHE /10 AMHUHOB,
B3aUMOJICUCTBUE C MarHuid W JUTUAOPTAaHUYECKUMH coeAuHeHusiMu. Peakmusi Putrepa,
o0pa3oBaHHE UMUIATOB.

[IpousBoaHbIE YTONBbHON KHUCIOTHI: ()OCT€H, MOYEBHMHA U €€ MPOU3BOJHBIC, IPHUPHI YrOIbHOMN
KHCJIOTBI, M30LMaHAThl, ypEeTaHbl, CeMUKapOa3uja, KcaHToreHaTbl. llomydyeHMe UM OCHOBHBIE
CBOMCTBA.

JIByXOCHOBHbBIE KHCJIOTBI. MeTOIbl CHHTE3a: OKHCIHMTEIbHOE pAacUIeIJIeHHe LUKIO0NEe(UHOB U
LIUKINYECKUX KETOHOB, OKHCIIEHHE NOJHAJIKUIOEH30J10B. [JlaBHBIE NpEACTaBUTENHU: IllaBeeBast
KHCJIOTA, JUITWIOKCANAT B CIOKHO3(UPHON KOHAeHcanuu. ManoHOBass KHCIIOTa: CHHTE3BI C
MaJIOHOBBIM 3(GupoM, peakuus Muxasis, koHaeHcanuu ¢ anpaerugamu (Kuésenarens). SHTapHas
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KHCTIOTa, €€ AaHTuApui, UMHA, N-OpOMCYKIMHUMHUJ. AJUNHHOBas KuCIOTa. KoHaeHcarus
Jlukmana. AIIIONHOBAsT KOHICHCANHS A(UPOB TUKAPOOHOBBIX KHCIIOT KaK METOJ CHHTE3a CPEITHUX
Y MaKpOIMKJIIOB.

®dTaneBas u tepedraneBas KHCIOTHI, MPOMBIIUICHHBIC METOBI MoMyueHus. DraneBplii aHTUIPHI,
(GTanuMH] ¥ €TO UCTIONB30BAaHUE B CHHTE3E.

o-, P-HempenenbHbie KkuCIOTB. MeTonsl CcuHTE3a: JAeTUpaTanus [-OKCHKHCIIOT, PEeaKIus
Kuésenarens, peakuust Burtura, peakius [lepkuna, CHHTE3 KOPUYHBIX KUCTIOT.

Peakmuu mpucoenuenus mo aBoitHOM C=C-cBs3u. CTepeoxuMusi MPUCOCIWHEHUS TrajoreHa u
TUAPOKCUINPOBaHUs niepkuciotamu o Barnepy (KMnQy).

dymapoBasi 1 MaJICMHOBAsI KUCIIOTHI.

AuetuneHaukapOoHOBas KUCIIOTA.

18. XuHOHBI

[Tonmyuenue o- u n-6eH30- u HahTOXHHOHOB. CBOWCTBA XMHOHOB: MOMYyYE€HUE MOHO- M TUOKCHMOB,
MIPUCOCIMHEHNE XJIOPUCTOTO BOJIOPO/A, AHWIMHA, YKCYCHOTO aHTHApPHJA, CIHPTOB, PEAKIHS C
nueHamu. COTMOCTaBJICHHE CBOWCTB XMHOHOB U -, -HEIMpenenbHBIX KEeTOHOB. BoccraHoBieHue
XUHOHOB. XJIOPaHWI, €T0 MCTIOIB30BAHNE JIJIsI OKHCIICHUS U TIOJy4eHHe. XUHTHAPOH. KoMIuiekch! ¢
nepeHocom 3apsna (KII3). Cemuxunonsl. I[lonstne 00 aHMOHpagukanax. ['MAPOXMHOH Kak
WHTHOUTOP CBOOOJHOPAIUKAIBHBIX pPEAaKIMA. AHTPAaxXWHOH: TIONy4YEHHE, TMPEACTABICHUE O
CBOICTBaxX M MPUMEHEHHE. AJIM3apUH.

19. Hurpocoeaunenust

Hutpoankansl. MeTonsl cHMHTE3a U3 alKUITAIOTEHUAOB (aMOMIEHTHBIH XapaKTep HUTPHUT-UOHA),
HUTpoBaHWe ankaHoB 10 KonoBamoBy. CrtpoeHue HuTporpynmbl. CBONCTBA HUTPOAITKAHOB:
KHUCIIOTHOCTh W TAayTOMEPHUS HUTPOAIKAHOB, PEAKIMM HUTPOAIKAHOB C a30TUCTOM KHCIIOTOM,
raJloreHaMH, KOHJCHCAIUsl C KapOOHUIBHBIMU COEJMHEHUSMU, BOCCTAHOBJIICHHE B AaMUHBI.
Tayromepusi HUITPOATKaHOB.

Apomarnyeckre HUTPOCOeANHEHUsI. BoccTaHOBIEHNE HUTPOAPEHOB B KUCIION M MIEIOYHOU Cpejie.
[IpomexyTouHbIE MIPOTYKThI BOCCTaHOBJICHUS HUTPOTPYMIIbI (HUTPO30COCAMHEHHUS,
aApWITHAPOKCUIIAMUHBI, a30KCH-, a30- M THApA30coeAruHEeHus1). beH3nauHoBas meperpynmnipoBKa.
BoccranoBnenue omHON HUTpOrpynmbl B moiduHUTpoapeHax. (OOpa3oBaHHe KOMIUIEKCOB C
MEPEHOCOM 3apsja.

20. AMUHBI

Knaccudukarnus, wuzomepus, HOMEHKJIAaTypa aMHWHOB. MeTOoApl TOMYyYEHHs: aJIKWIMPOBAHWE
aMmmMuaka W amuHOB 10 [lodmany, ¢ranumunga xamus (['aOpudnb), BOCCTaHOBJICHHE
a30TCOJIEPIKAIIMX  TPOM3BOJHBIX  KAPOOHWIBHBIX  COCJIMHEHHH W  KapOOHOBBIX  KHUCIOT,
HUTpOCOeNMHEeHUH, ankmiasunoB. [leperpynmupoBku 'opmana u Kypuuyca. BocctaHoBuTensHoe
aMUHUPOBaHHE KapOOHWIBHBIX COCIWHEHUU. B3ammonelcTBue anbJerHIOB W KETOHOB C
¢dopmuatom ammonus (Jleikapr).

CrpoeHne aMMHOB, XUMUYECKHE CBOMCTBA. AMUHBI Kak OCHOBaHUsA. CpaBHEHUE OCHOBHBIX CBOMCTB
MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX aNU(PATHUECKUX M ApPOMATUUYECKUX aMHUHOB. BrusHue Ha
OCHOBHOCTh AMWHOB 3aMECTHUTEJICH B apOMaTHYECKOM siipe. AJKWIUPOBAHHWE W AIMJINPOBAHUE
aMUHOB. TepMHYecKoe pa3loKeHHE THIPOKCHUIOB TeTpaalkwiaMMoHUS 1o [odmany.
Nnentuduxamumss U pasneineHUe TMEePBUYHBIX, BTOPUYHBIX M TPETHYHBIX aMHUHOB C ITOMOIIBIO
6enzoncynboxnopuaa (mpoda Xuncoepra).

B3anMoeiicTBie IEpBUYHBIX, BTOPHYHBIX M TPETUIHBIX ATHU(PATHICCKUX U apOMAaTHUYCCKUX aMHUHOB
C a30TUCTOM KHUCIOTOM. OKHCIEHHE M TaJoreHHpOBaHHE aMUHOB. Peakumu »reKTpodHiIbLHOTO
3aMeINIeHHs] B OCH30JbHOM SAPE apOMAaTHYECKUX aMUHOB, 3aIlIUTa AMHUHOTPYIITIBL.

21. /Ina3zocoenuHeHust

O6mme mnpenctaBiaeHUss 00 amupaTHIECKUX TUA30COEAMHEHUSAX. JlMasoMmeraH, IUa30yKCYCHBIN
a¢up, 0-11a30kapOOHMIBHBIE COSAMHEHUS.

Apomarnyeckue auazocoeArHEeHus. Peaknuyu Aua30THpOBaHUS TIEPBUYHBIX apPOMATHYECKHX
aMUHOB. YCIOBHSI AMA30THPOBAHUS B 3aBUCUMOCTH OT CTPOEHMsI aMuHa. MexaHu3M, Mpupoaa
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HUTpo3upymwomero areHra. CTpoeHWe M yCTOMUMBOCTH cosield aua3oHus. KHUCIIOTHOOCHOBHBIE
paBHOBECHSI C y4acTHEM KaTHOHA apeHIUa30HMS.

Peakunn nua3ocoenMHEHUN € BBIIEICHUEM a30Ta: 3aMEHa JUa30rpyIIIbl Ha THMAPOKCHI, TaJIOTEH,
1[MaH, HUTPOTPYHIy U BOAOpOA. Peakiuu apuianupoBaHUs apOMATUUYECKUX COEAMHEHUN COJISIMU
apenauazonus (I'omGepr).

Peakuun namazocoenvHeHuidt 0Oe3 BbIAETIEHHS a30Ta: BOCCTAHOBIIEHHE [0 apWITHIIPa3uHOB,
azocoueTaHue. A30COUETaHHWE KaKk peakuus dDJIeKTpopuiIbHOro 3amenieHus. A3o- H
JINa30COCTAaBIISIOUINE, YCIOBUE COYETaHUs C aMUHaMH U (peHos1aMu. A30KpacUTEINH.

22. I'etepounkinyeckne coeIHHEHNUSI

Knaccudukanus reTepoukioB, HOMEHKIIATypa.

[TaTHuneHHble apoMaTHUeCKUe TeTEePOLMKIBI C OJHUM rerepoaroMoM. PypaH, THO(DEH, THUPPOIL.
Cunre3 u3 1,4-guxapOonunbHbix coenuHenuit (Ilaanb, Kuopp), cunres mupponoB mo Kuoppy,
B3auMHble Tmepexonsl (peakius lOpweBa). ApoMaTuyHOCTb. MONEKYIApHBIE  T-OpOUTAIU
MATUYICHHBIX apOMAaTHYECKUX T'€TEPOLUKIIOB C OJIHUM TeTepoaToMoM. Peakiuu 31eKTpopuibHOro
3aMeIIEeHUs] B MATUWICHHBIX AapOMaTHYeCKHX TeTepOIMKIIaX: HHUTPOBaHUE, CyIb(pHUpPOBAHUE,
rajjoreHupoBanue, popMunpoBanue, apuinpoBanue. OpueHTalus JMEKTPOPUIBHOTO 3aMEIEHUS.
Peaxmuu, xapakrepusytomue ¢pypaH Kak JUEH.

Wnnon. CuHTe3 mnpou3BOAHBIX HMHIONMA W3 (QeHwIrnapazuHa M keroHoB (dumep). Peaxium
ANEKTPOPHUIBHOTO 3aMElIEHUs] B MUPPOJIBHOM KOJble MHJOJA: HUTPOBaHHE, (OPMHUIMPOBAHUE,
rajJloreHUpOBaHUE.

[IlecTnuieHHbIE apOMATUYECKUE TE€TEPOLMKIBI C OAHUM rerepoaroMoM. IlupuauH, XuHOIMH U
n30XuHOMUH. CHHTE3 XMHOJMHA U 3aMEIEHHBIX XMHOJIUHOB U3 aHuInHOB 1o Ckpayny u JeGHepy-
Musiepy. ApOMaTHYHOCTh TUPUIMHA, MOJIEKYJISIpHBIE TOpOUTaIu nUpuaAnHA. [IMpUINH 1 XUHOIUH
Kak oOcCHOBaHus. Peakuuu nupuauHa W XUHOJIMHA C ankwiraioreHngamu. OKuciaeHue |
BOCCTAQHOBJICHHE NMHUPUAMHA U XMHOJMMHA. Peakuuu >1eKTpopUIBHOrO 3aMelleHusl B MUPUIUHE U
XUHOJIMHE: HUTPOBaHUE, CyIb(pupoBaHue, rajnorenruposanue. N-OKuCh MUPUIMHA U XUHOJIMHA U UX
UCTOJIb30BaHME B peaKklUWMu HUTpoBaHus. HykieoduiabHOe 3amMerieHue aToMOB BOJOPOAA B
MUPUJIMHE U XUHOJIMHE B peakiusax ¢ aMujoM Hatpus (UnunbOabuH) u peHuumtueM. AKTHUBAIMS
METWJIBHOH TPYIIIBEI B 2- U 4-METWINUPUANHAX U XUHOIMHAX. 2-MeTUINUpUINHBI U XUHOJIMHBI KaKk
METHJIEHOBBIE KOMIIOHEHTHI B KOHJICHCAIUSIX C aJlbJeTUIaMU.

23. AMMHOKHCJIOTBI, NENTHIBI M 0€JIKH

Homenknatypa amuHokucioT. IlpupogHble aMHHOKUCIOTHL. XHUPaJbHOCTh AMHHOKHUCIIOT,
oOpasyromux OpoTeuHbl. KHCIOTHO-OCHOBHBIE  CBOWCTBA, aM(OTEPHOCTh  AMHUHOKHCIIOT.
N3osnexktpuueckas Touka. CHUHTE3bI LaMUHOKHUCIIOT M pa3fiefieHue paleMU4ecKux Gpopm.

CBoiicTBa aMMHOKHCIIOT: TI0 aMUHOTPYyIIE, KapOOKCUITY, OKUCIIEHHE aMUHOKHUCIIOT.

Howmenkunatypa nentunoB. OCHOBHbIE IPUHIUIIBI CHHTE3a MOJIMIIENTHAOB; 3allIUTa AMUHOTPYIIIBI U
aKTUBALMS KapOOKCHIBHOW rpynmbl. TBeprodasubiii cuHte3 mnentuaoB. OOIMe NPUHIMIIBI
OTpe/ieieHHs] CTpOeHUsl nenTuaoB U OenkoB. IlepBuuHas, BTOpUYHAs M TpPETHYHAs CTPYKTypa
6enxoB. [lonstue o pepmenTax u hepMEHTATUBHOM KaTajus3e.

24. YrieBoasbl

MoHocaxapuasl 1 nonucaxapuisl. Kiaccupukanus um cTepeoXumus MOHOCAXapHIOB. AJIbJO3bI
(ampIOTPEO3bl, aNbJONEHTO3bl, alIbJOTEKCO3bl) U KeTo3bl. CTepeoxXuMHsl anblo3 U KEeTo3 B
npoekuuax — @umepa.  [luxnmueckne — moslyaneranad — aJbJOreKCO3 — IVIIOKOIUPAHO3bI U
DTOKOQypaHo3bl.  o-, [-AHoMmepbl. ®Dopmynsl Xeyopca Il aHOMEPHBIX MOHOCAXapHJIOB.
TayTomMepusi IMKIMYECKMX M OTKPBHITBIX ()OPM B pacTBOpaX MOHOCAXapuIOB, MyTapoTalus
rmoko3bl. Kondopmariuu nupanosnoro nukia. Peakunn MoHocaxapunos. [lonydenne rimko3uioB
Kak ocoboi Qopmbel nukIMueckux aneraneid. CHHTE3 NPOCTBIX U CIOXKHBIX I(PHUPOB
MoHOcaxapuaoB. OKHUCIIEHHE alIbJI03 J0 aJlbJIOHOBBIX KHCIIOT, JAKTOHU3ALUS aJbJOHOBBIX KHCIOT.
HcuepripiBatoliee OKHCICHHE MOHOCAXapHJIOB HMOJHOM KucioTtoil. OOpa3oBaHHE 03a30HOB IpHU
B3auMozencTBUN ¢ QeHuwnruapazuHoM. CuHTe3 MoHocaxapuaoB no Kuiananu, Oumepy u
nerpaganus no Boio, Pydody.
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Hucaxapusl (0M03b1): MallbTO3a, LENI00M03a, JaKTo3a, caxapo3a. [lomucaxapuapl LemIono3a u
Kpaxma.

HyxnennoBbsie kuciorsl. HykieMHOBBIE OCHOBaHHsA, HYKJIEO3UAbl M HyKieoTuzasl. [lepBuuHas
ctpykrypa JIHK u PHK. Hyxneornmuerii cocta JIHK u PHK. Bropuunas crtpykrypa JIHK.
buonoruueckas ¢pynkius JJHK. Bunst PHK u ee ponb B cunTtese 6enka.

25. ®usnyeckne U GU3MKO-XUMHYECKHE METObI HCC/IEI0BAHUA B OPraHUYeCcKOi XUMHMHU
Wndpakpacnas cnekrpockonus. Ilpupoma UMK cmekrpoB, cmocobbl ux  u300paxeHus,
XapaKTepUCTUYECKUE YACTOTHI MTOTTIOMIEHUSI.

OnexkTpoHHast cnekrpockonus. Ilpupoga CHEKTpoB, TUIBI  3JIEKTPOHHBIX IEPEXOAOB, HUX
JHEepreTUYecKre XapakTepucTuku. [IoHsATHE 0 XpOMODOPHBIX IPYNIUPOBKAX, CIIOCOO U300paKEHUS
YO criekTpos.

CrnekTpbl MPOTOHHOIO MarHUTHOIO pe3oHaHca. [Iprposa, OCHOBHBIE XapaKTEPUCTUKU: XUMHYECKUI
CIBUT, UHTEHCUBHOCTb, MYJIbTUIUIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aUMOJCHCTBHE.
Macc-cnekrpomerpusi. OCHOBHBIE NPUHIUIBI, MOJEKYJSIPHBIM HOH, W30TOIHBIM COCTaB HOHOB,
OCHOBHBIE ITyTH (hparMeHTAIMH BAKHEUIINX KIACCOB OPraHUYECKUX COEIMHEHUH.

KosutokBHYM m0poBOAMTCS TMOCIAE HM3YyYEHHUS HOBOM TEMbl C II€JIbI0 KOMILJIEKCHOM OLIEHKH
MOJTYYEHHBIX 3HAHUU T10 pa3zieny.

Kpurtepun onenku (B 0a/171aX)KOJIIOKBUYMOB

- 0 OayyioB BBICTAaBIAETCA CTYIEHTY, €CJIM CTYJIEHT HEe MMeEeT MpeICTaBieHus 00 oOcykaaemMom
pazziene IUCLUMIUINHBL;

- 5 OaysI0oB BBICTABIAETCS CTYIACHTY, €CIU CTYAEHT MMeeT (parMeHTapHble NpEeACTaBICHUS 00
o0cyX/1aeMoM paszielie TUCITUTIIINHEL,
- 10 OamnoB BBICTaBISIETCA CTYICHTY, €CJIM CTYAEHT HMEET HEMNOJHbIe Ipe/ICTaBIeHUs 00
o0CyXJaeMOM pa3ziesie JUCIUIUINHBL;

- 15 0anmoBBBICTABISETCS CTYACHTY, €CIH CTYICHT HUMeeT C(HOPMHUPOBAHHBIE, HO COAEpIKAIIUe
CYIIIECTBEHHBIC MTPOOEITBI MPEACTABICHHS 00 00CyX/1aeMOM pa3zelie TUCITUTITNHBL,

- 20 0ayUTOBBBICTABIISIETCS CTYICHTY, €CIM CTYAEHT HMMeeT CPOPMHPOBAaHHBIE, HO COJIEpIKAIue
OTAENbHBIC IPOOEIBI MPEeACTAaBICHHS 00 00CYyKIaeMOM pa3zelie JUCIUTUTHHEI;

- 25 6amnoB BBICTABISIETCS CTYICHTY, €CIIM CTYIACHT UMeeT c(hOpMHUpPOBAHHBIE CHUCTEMATUYECKUE
MpeACTaBICHNUs 00 00CyKIaeMOM pazjiesie JUCITUTUTHHBI.

IlepeueHbp NpUMEPHBIX BOIIPOCOB KOJUIOKBUYMOB I10 IUCLUIUIMHE
«OPTAHUYECKAS XUMUS»
Komnoksuym Nel
HYKJIIEO®WJIBHOE 3AMEIIEHUE B AJIMOATUYECKOM PALY
L Beenenune. Tunbl peakuuii. CriocoOsl 00pa3oBaHus U pa3pbiBa CBA3EH B OpraHUYECKON
Mouekyse. [lonaTre cBoOOTHOTO pauKaia U KapOOHUEBOTO HOHA.

Omnpenenenue peakiuu HykieopuiabHOro 3amernenus. HykneodunpHble yacTHUIBI U cyOCTpart.
Mexanuamel Syl 1 Sn2. Ctepeoxumusi peakiuii 3aMeneHHsl.
@akToppl, BIUAIOIIME HA XOA HYKICO(QWIBHOTO 3aMEUIeHUs: CTPYKTypa U OCHOBHOCTb
HYKJI€O(UIBHOTO peareHTa, ero KOHIEHTpaLUsl, SHEPTHUs CBA3H YXOJALIEH TPYIIbI B pearupyromeit
MOJIEKYJle, CTPOCHHE U pa3Mep PaJUKaJoOB B cyOcTpare, BeJIWYHMHA IOJIOXKHUTEIBHOTO 3apsia Ha
aTakyeMOM aToMe yrjepona, Mpupona pactBopurens. [leperpynmnupoBKH, CONPOBOXKIAIOIINE
peakiuu HykieopuiabHOro 3amenieHus. KoHKypeHus peakiuii 3aMemeH st U OTIIETUICHUS.
IL Hcnonp3oBanne peaknuidi  HYKICOPWIHBHOTO 3aMEMICHWs B CHHTE3aX  Pa3IMIHBIX
OpPraHUYECKUX COCIUHEHUH.

1. 3amemieHue rajouja B AJIKWITAJIOTEHHJAX C LEIbI0 CHHTE3a YTJIEBOJOPOJOB, CIHPTOB,
pOCTHIX 3(GUPOB MO BUIBAMCOHY, CIOKHBIX 3(HPOB, THOI(HUPOB, MEPKANTAHOB, HUTPUJIOB,
pOIaHUIOB, HUTpocoenuHeHul, amMmuHoB 1o [opmany, T'aGpusmio, Jlenenuny. CuHTE3BI C
MaJIOHOBBIM 3(HUPOM.

2. 3amenieHue TUAPOKCHIBHON TPYMIbI B CIIUPTAX C LEIbI0 CHHTE3a rajouJalIKIUIIOB, aMUHOB,
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THOJIOB, CJIOKHBIX 3()UPOB MUHEPAIbHBIX 1 KAPOOHOBBIX KUCIIOT.

3. 3amelieHue amKOKCUIBHOW TPYIIBI B MPOCTHIX 3Qupax (pacuiernjeHrue MpOoCThIX 3(UPOB).
B3aumoneiicTBre okHcell alkeHOB C HYKJI€O(QHIBHBIMU peareHTaMu.

4. 3amenieHUe THAPOKCHUIHHOM TPYIIIBI B KapOOHOBBIX KHCIOTaX. CHHTE3 TaJOUIaHTHAPUIOB,
aMHJIOB U CIOXHBIX 3¢HpoB. CpaBHUTENbHAs XapaKTEPUCTUKA alWIMPYIOIIUX CBOWCTB
MIPOU3BOAHBIX KAPOOHOBBIX KUCIIOT.

5. 3amenieHue aJKOKCHIBHOU IpynIbl B 3¢upax KapOOHOBBIX KUCIOT. [ MApOIN3, aMMOHOIH3 U
nepesTepudukanus cIoxKHbIX 3QUPOB.

Komnokuym Ne2

KOHIEHCAILIMS U TAYTOMEPHSI KAPBOHUJIbHBIX COEIMHEHUIA

DNEKTPOHHOE CTPOCHHE KapOOHWJILHOW TpYIIBl. XWMHYECKHE CBOWCTBA albJCTUIOB H
KETOHOB. AJIbJIOJIbHO-KPOTOHOBAsI KOHJCHCALMS: METHJICHOBbIE M KapOOHWJIbHBIE KOMITOHEHTHI,
KHUCJIOTHBIM M OCHOBHBIA Karanu3. CBsi3b MEXIy CTPYKTYpOH KapOOHWIIbHBIX COCAMHEHUH U UX
PEaKIMOHHON CIIOCOOHOCTBIO B pEaKUUSAX albJ0JIbHO-KPOTOHOBOM KoHAeHcaruu. KonaeHcarus
aJIbJIETUJIOB U KETOHOB MEXJy COOOM, € alleTOYKCYCHBIM 3(UpPOM, C HUTPOCOEAUHEHUSIMU. Peakiuu
Kuépenarens u Ilepkuna.
CnoxHoapupHast koHneHcanusi (peakuust Kunsiizena). BHyTpuMmonekynsipHas KOHJEHCAIHs
ma¢upoB  (peakiust [lukmana). KongeHcanust — cloxHbIX 3(QHUpPOB ¢ KeToHaMu. OOIIHOCTD
MEXaHU3Ma [IEPEUNCICHHBIX PEAKIIH.
ben3onHoBas KOHACHCALUsA, €€ MEXaHU3M. AIIMJIONHOBAs KOHICHCALIMSL.
Peakmuss ManHuxa (aMUHOMETUITUPOBAHHE).
Kero-enonbHas Tayromepus. EHonm3anus kapOOHMIBHBIX COSJMHEHUH MOJ] IeHCTBHEM KUCIOTHBIX
Y OCHOBHBIX areHTOB. YCTOWYUBOCTDH €HOJIBHBIX (hOPM.
JIBOMCTBEHHAsT peaKkIMOHHas CHOCOOHOCTh Ha IMpHUMEpe aleTOyKCycHoro sdupa. I[IpuumHb
JTIBOMCTBEHHOU PEAKIIMOHHOW CTIOCOOHOCTH.
CuHTE3BI IPU OMOIIH ALETOYKCYCHOT0 3(upa.

KomnokBruym Ne3
OKUCJIIMTEJIbBHO-BOCCTAHOBUTEJIbHBIE PEAKIINHN

Oxucnenne
Omnpenenenue M 00IIKE TOTOKESHUS.
ATEHTBI OKHCIEHUS.
Ilepmanranar kanus (OKUCIIEHHE B HEWTpalbHOM, LIEIOYHOW M KHUCIOH Cpelnax), XpOMOBBIN
aHTuapu, OUXpomarhl HATpUsI M Kaliusl, a30THAs KHUCJIOTa, O30H, MEPEKHCh BOAOPOAA, ABYOKHCH
CBHUHIIA, OKUCh cepebpa, IByOKHCH CelleHa, MOJIHAs KHCIOTa, TeTPaaleTaT CBHHIA, HAJKUCIIOTHI.
Pacuér HeoOXOIMMOTO KOJIMYECTBA OKHCIUTENsS I OKUCICHHMS JaHHOTO KOJIMYecTBa
OpPraHU4eCKOr0 COCIUHEHUS.
OkuclIeHHe NPeeNbHbIX YITIEBOJIOPOIOB.
IIpencrasieHys 0 LETHOM MEXaHU3ME OKUCIICHUS AJIKAaHOB
OKHCIeHNE KPATHBIX CBA3EH
a) okuciaeHue c¢ coxpaHeHuemM C-C cBsa3u. OnokcuaupoBanue (peakuusi I[Ipuiiexaesa).
I'mppoxcunuposanue (peakuus E.E.Baruepa).
6) oxucnenue c¢ pacuerienneM C=C cBs3u. O30HoMM3. OKUCIEHHE C MOMOIIBIO TepMaHTraHaTa
KaJIusl WM OMXpomara Kajusl B KUCIION cpejie.
OxucieHvie ciupToB
OxkuciieHne NMepBUYHBIX, BTOPUYHBIX M TPETUYHBIX crupToB. Peaknusa Onmnenayspa. Pacmennenue
VOJIHOM KHUCIIOTOM M TETPAALETATOM CBUHLA O-IJIMKOJIEH.
OxucieHne KapOOHUIbHbBIX COEMHEHUN
Oxucnenue anbIeruyioB. ATEHTHl OKUCIECHHUS albpleruaoB. Peakuus cepeOpsHOro 3epkaia.
OxucieHre MOJIEKYJISIPHBIM KUCIOPOAOM.
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OxkucrieHue KeToHOB. PaclieruieHue yriiepoJHOro CKelleTa MPU OKHUCIEHHWHW KETOHOB MO MpPaBHILY
A.H.IlonoBa. CunTre3 O,B-1uKapOOHMUIBHBIX COCIUHEHUI C MPUMEHEHHEM JIBYOKHCH CeJeHa
(OKHCIIEHHE O.-METHJICHOBOTO 3BEHA).
OKMHCIIEHHE apOMATUYECKUX COCTMHEHUIN

a) OKHCIEHHE apomarhyeckoro sapa. OKHCICHHE [BYXaTOMHBIX (DEHOJIOB B XHMHOHBI.
Karanutnyeckoe OKHMCIEHHE KHCIOPOJOM BO3AyXa O€H30lla /0 MAaJlEMHOBOTO aHTUIPHIA,
HadranuHa 10 GraneBoro anruapuaa. O30HUPOBAHNE APOMATUIECKOTO SI/IPa.
0) oxucineHue OOKkoBbIX Ierneid. [lomydyeHrne apoMaTndecKux KapOOHOBBIX KHCIOT, alIbJETUOB U
KETOHOB U3 ankumi0eH3010B. CuHTe3 (eHoja U alleTOHA aBTOKATAIUTUYECKUM OKUCIIEHHEM KyMoJa.
Apomatuzaius napaduHOB U IIUKIOTEKCAHOB KaTATMTUYECKUM JICTHAPUPOBAHUEM.
Metoapl 3amiuThl (PYHKIMOHAJIBHBIX TPyl (TUIPOKCHIBHON, KapOOHWIBHOW M aMHHHOHN) B
peaKLUsIX OKUCIICHHUS.
Boccranosnenune
Omnpenenenue 1 00IIKE TOTOKECHHUS.
ATEHTBI BOCCTAHOBIECHUS.
Hatpuii Metannuyeckuii B aOCOJIIOTHOM CHUPTE, HATPUM B KUJIKOM aMMHUaKe, amalibrama HaTpus,
[IMHKOBAasl TMHUIb B IINEJIOYHON Cpene, altOMOTHAPUIL JIUTHS, OOPTHUAPHUIT HATPHUS, aTKOTOJSTHI
AIIOMUHUS, HOAUCTOBOJIOPOAHAS KUCIOTA, TUAPAZUHTUIPAT.
Karannzatopbl rTHApUPOBAHIUS MOJEKYISIPHBIM BOJIOPOIOM.
[InaTuHOBast uyepHb, MJIATMHA WIM NAUIAJUNA HA HOCUTENSAX, IUJIaTMHA HA yIJe, NallaJueBbli
KaTajau3arop Ha cynbdare 6apus, HUKeIb PeHes, HUKeIb Ha OKUCH aTFOMUHUSA.
BoccraHoBiieHHE KPATHBIX YIIEPO/-YIIEPOIHBIX CBI3EH.
BoccraHoBiieHHE aIKEHOB, aJKAJIUEHOB C COMNPSHKEHHOM CHCTEMOM JBOWHBIX CBS3EH, AJIKWHOB
MeTaJulaMH B )KUJIKOM aMMHUAKE U CIIUPTE.
Karanutudyeckuii THAPOTEHOIN3 HACBIIIEHHBIX ITUKIOB. BoccTaHoBiIeHHE cUPTOB U (PEHOJIOB JI0
COOTBETCTBYIOLIMX YIIIEBOJIOPOJIOB.
BoccranoBnenue anbaeruioB U KETOHOB J0 CITIUPTOB.
[Tonyyenue yrieBogopoAoB M3 aibaeruaoB U KeroHoB mno Kmwxnepy u Kiiemenceny. Cunres
IIMHAKOHOB M3 KeTOHOB. IImHakonmmHoBas neperpynnupoBka. Peaknusa Kannnnnapo, B.E.Tumenko,
Meepgeiina-Ilongopda.
BoccranoBrieHHe KUCIOT ¥ MX MPOU3BOIHBIX.
BoccranoBnenue KUcioT 10 keToHoB (peakius [Tupua).
BoccranoBnenue XJ10paHTHAPUIOB KUCTOT 0 aliberuA0B (peakmus PoseHmyHa).
BoccranoBnenue KUCIOT U UX MPOM3BOJHBIX 0 cnupToB (peakius byBo-bnana), ucnonbzoBaHue
QTFOMOTUJIPHU/IA JTUTHSI.
CHHTE3 aMUHOB.
Boccranosnenne a30TCOJEPKALINX COEIMHEHUN (HUTPUIIOB, aMUHOB, OKCHMOB).
BoccranoButensHOe aMUHUPOBaHUE KETOHOB (peakuus JlelikapTa).

Komnoxsuym Ne4

PEAKIIMU 3AMEIIEHMA B APOMATUYECKOM PALY

PEAKIIUU SJIEKTPODPUJIBHOI'O SAMENIEHW A

VYenoBust  apomatuyHocTH  (mpaBwiio  Xwookkens). [Ipumepbl HEOEH30MIHBIX apOMATUYECKUX
COCIMHCHHU.

OOmme TpencTaBlIeHUs O MEXaHW3ME DIEKTPO(UIBHOTO 3aMElIeHUS B apOMAaTHYECKUX
COCAMHEHUSIX, SKCIEPUMEHTAIBHOE JOKA3aTeIbCTBO MHOTOCTAAMIHOTO MPOTEKAHUS PEaKLIMH, TT- U

O- KOMIIJICKCHI.
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BnusiHue 5S7€KTPOHHBIX M CcTepUUYECKUX H(PQEKTOB 3aMecTuTeNel B sApe Ha PpeakIHOHHYIO
cnoco0HOCTh M opueHTanuoo. OCOOEHHOCTH  OPUEHTHUPYIOIIETO  JEHCTBUSA — TaJIOMJIOB.
CornacoBaHHasi U HECOIIIACOBaHHAsI OPUEHTALIUS.

PEAKIIMUA C ObPASOBAHUEM CBA31 C-X

HutpoBanue OeH3ona, ankuiOeH30i10B, HadTanuHa, aHTpaueHa W (QeHanTpeHa. Hutpyromme
areHThl, POJIb HUTPOHUIH-KaTHOHAa. OCOOEHHOCTH HUTPOBaHHS (EHOIOB M apOMATHISCKUX aMHHOB.
[ToGouHbIe TPOAYKTHI, CBA3aHHBIE C OKUCIUTEIBHBIM JCHCTBUEM a30THOM KHCIIOTHI.
Cyns(upoBanue OeH30J1a, aTKUIOCH30JI0B, HaTanWHa, aHTpalleHa, aHTPaXWHOHA, (DEHAHTpEHa,
¢denona, HadronoB u anmwimHa. Cynbdupyromue areHTsl. OCOOEHHOCTH peakuuy Cyab(QUpOBaHUS-
o0patuMOCTh,  HM30TONMHBIN  3¢dekT. Boigenenne u  uaeHTU(UKALUA  CYJIb(OKUCIOT.
OnekTpouiIbHOE U HYKIEO(DUIbHOE 3aMeIeHNE CYJIb(OTPYIIIIbI.

lamonmupoBanne OeH30y1a, aTKUIOCH30JI0B, HadTanWHa, aHTpaleHa, (eHaHTpeHa, (eHoma Hu
aHuiaMHA. [anomaupyronye areHThl. YCIOBHs BBEIEHHs Tajouaa B apoMaTHYecKoe [Ipo U B
OokoByr0 1emb. Pasznmume B MexaHM3Max o00EMX peakIuii W B CBOWCTBaX TONyYEHHBIX
raJOUANPOU3BOIHBIX.

PEAKIIMHM C OBPASOBAHUEM CB3U C-C

Peakiuss @punens-Kpadrca. Ankunupyroniye areHTbl (TaJIOMIHBbIE alKWUJIBI, AJKEHbI, OKUCH
QJIKEHOB,CIIUPTHI).  AUMIMPYIOIIME areHThl (TAIOMAAHTUAPUIBI U aHTHAPUABI  KUCJIOT).
Karanuzatopel ¥ MexaHu3M ux JeiictBus. IloGouHble peakuuu MpU  AJTKWIMPOBAHUH:
M30MEpU3aLKs, NOJUAIKWINPOBAHUE, NE€3AIKWINPOBAHNE.

AnmnupoBuue no @puaento-Kpadrcy, kak MeToll cuHTe3a KETOHOB, KUCIOT U UX MPOU3BOJHBIX.
Peakuus apomaTHueckux YIiaeBOAOPOAOB C SIHTapHbIM U (TaneBbIM aHruapugamu. CHHTE3bI
Xeyopca. IleperpynmupoBka ®puca. Peaxnum [arrepmana, ['yOena, Bunbcmeiiepa, Konbbe,
Pelimepa-Tumana. Peakuus Xinop- ¥ riApOKCUMETHINPOBAHUSI.

PEAKIINU HYKJIEOOUJIBHOI'O 3BAMEIEHU A

HyxneodunpHoe 3aMmelieHne rajoreHa B apOMaTHYeCKOM  SIpe.

3ameHa cyab(orpynmnsl Ha THAPOKCHI M IMaHorpymnmy. HykineopwmibHoe 3amerieHue BoaopoJa
apOMaTHYECKOro s/ipa. MexaHu3M peakiny HyKJIeo(UIIbHOTO 3aMeleHus Sy2 Ar.

BnusiHue 351eKTpOHOAKIENTOPHBIX TPYIMI HAa CKOPOCTh PEAKIMU HYKJICO(PHUIBHOTO 3aMeIleHHs.
Kommnekcsl Maitzenreiimepa.

Peaxiun HyK1€0(pHIBHOTO 3aMEIEH s, TPOXOSIIIE Yepe3 CTaANI0 00pa30BaHus AETHIPOOEH30Ia.
OKCNIEpUMEHTAIBHOE MTOATBEPKIAEHUE ITON CTATUH.

KomnokBuym Ne5

BOCCTAHOBJIEHUE HUTPOI'PVIIIIHI.
APOMATHUYECKUE AMUHBI U TINASOCOEAMHEHWA

OO6mmas cxema BOCCTAHOBJICHHUSI apOMATUYECKUX HUTPOCOSAMHEHUN B KHUCIIOW, HEUTpATbHOU U
menouHoit cpeme. BoccraHoBieHHe HHUTpPOOEH30JIa B KUCIIOW cpelae: HHTpPo30o0eH3onm, -
(bEeHWITHIPOKCUIIAMIH U aHWIMH. [leperpynnupoBka -heHUITHIPOKCHIAMIHA B I-aMUHO(PEHOI B
Kucioil cpene. BoccraHoBnenue HUTpOOEH307a B IIEIOYHOM cpene: a30KCMOEH30J1, a300eH301,
ruapazoden3on. I[leperpynmupoBka a3okcmOeH3051a B MM-0KcHa3zo0eH3o0n (Bammax) npu nedcTtBun
kucnor. [IperpynnupoBka runpa3zo0eH30ia B KUCION cpene ( OEH3UINHOBAs).

ApOMaTHYECKUE AMHUHBbI.
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Metonpl cHUHTE3a: BOCCTAHOBIIEHHE HUTPOCOEIWHEHHM, aMHUHHUPOBAHUE AapUIITAIIOI€HHJIOB,
bexmaHOoBckass ~ meperpynnupoBka — OKCMMOB,  ['opmaHOBCkOoe — pacuienjeHHe  aMHJIOB.
[leperpynnupoBka Kypumyca. Okucienue amMmuHOB. B3aumopeilcTBuE apoMaTHUYECKHUX AMHHOB C
A30THCTON KHCIIOTOM.

BnusiHre npuposbl ¥ MOJOKEHUsT 3aMECTUTENeH B spe Ha OCHOBHOCTh apOMaTHUECKUX aMUHOB.
AnxunupoBanue, anuiaupoBanue. CHHTE3 M CBOWCTBA M3OHUTPUIOB M ocHoBaHwil Illudda
(a3oMeTHHBI).

Hutpo3upoBanne MOHOQIKWIAHWINHOB. BiusHuE aMHHOTPYIIBEI HA CBOMCTBAa OCH30JBHOTO SIpA.
Peakuuu »1eKTpOPUIBHOTO 3aMeIIeHHs: TaJouIMpOBaHNe, HUTPOBaHHUE, Cylb(UpOBaHUE. 3aluTa
amMmuHOTpynmbl. HUTpo3upoBaHWE MUATKUJIAHWIMHOB M CHUHTE3 BTOPHUYHBIX JKUPHBIX aMHHOB.
CpaBHEeHHE XUMHYECKMX CBOWCTB aMWHOB M  HUTPOCOCIWHEHUN  anmudaTHUecKpro u
apOMaTHYECKOTO PSAIOB.

Juazocoenunenus. /[na3otupoBaHue MEPBUYHBIX aPOMATHUYECKUX AMUHOB a30TUCTOM KHCIIOTOM.
MexaHu3M peaklud, YCJIOBHUS pEaKIMM B 3aBUCUMOCTH OT CTpoeHuss amuHa. Crnocob
JNA30TUPOBAHUS «IIPSIMOW» U «OOpaTHBIIN», KUCIOTHOCTh CPellbl MPHU JAMAa30TUPOBAHUH. BrusHue
M30BITKA a30TUCTON KUCIIOTHI.

Omnpenenenue KoHIa AUa30THpoBaHus. [I060UYHbIE poIIeCChl IPU UA30THPOBAHUH.

CrpoeHne M yCTOWYHMBOCTb JUA30COCAMHEHMM: COJIM JAMA30HUSA, TUIPONEPEKUCHh JMA30HMS,
JMA30THIpaThl U JUA30TaThl. | €TepOTUTUUYECKU W TOMOJMTHUYECKUN pacrhajl 1ha30COeIUHEHUN.
Peakuuu nuazocoennHeHU ¢ BbIACTIEHUEM a30Ta. 3aMeHa AUa30rpymibl Ha BoAopo (0Opa3oBaHue
apeHOB), THUAPOKCHJ, AaJIKOKCHJ, apuibHbIe paauKaibl, HOA,0poM, XJOp, [HAHOTPYIIIY,
HuTporpymmy, (peakuus 3anameiiepa). IlpucoenvnHeHune OuUa30COEIUMHEHMH K  ajJKeHaM
(Meiiepgeiin). [Tonyuenue apunpropunos (peakuus llnmana).

Peaxkiimn mmasocoenuHeHuid Oe3 BBIIEICHHS a30Ta. BOCCTAHOBIECHHE AUA30COEOMHEHUN 0
apunruapa3suHoB. [lomyueHne aMruHOA30COeIMHEHUH (TPUA3eHBbl), UX TAyTOMEPUS U IPEBPAICHHE B
conM Aua3oHus. Peakmus aszocoueTaHusl, Kak peakuus dIEeKTPO(GUILHOTO 3aMeIlleHus B
apoMatnueckoM siipe. COBpEMEHHbIE MPEACTABICHUS O MEXaHU3ME pEeaKIMU a30COYETAHMUS.
Bnusinue cpenbl Ha peaklyio a30COYETaHUs. YCIOBHS COUeTaHMs ¢ aMMHaMU U (eHonamu. [{uaszo-
¥ a30COCTABIIAIONINE, UX PEAKIIMOHHASI CIIOCOOHOCTh B 3aBUCUMOCTH OT IPUPOJIBI 3aMECTUTENIEH B
apoMaTH4YECKOM siape. A30KpacuTeNN, HOMEHKIIAaTypa. CBsI3b MEXAY OKPACKON M CTPOCHUEM.

Komnoksuym Neb

KAPBOLIMKIJIbI
[Tomy4yeHne TPOM3BOAHBIX IMKJIONPONAHA B3aUMOACHCTBHEM OJIeGUHOB C  KapOeHaMHu.
ObpazoBanne kapOeHoB. IlomydeHue 3aMemIEHHBIX LUKIOOYTaHOB MpPU TEPMHUYECKOH WU
doroxuMuueckoil auMepusanuu ankeHoB. CHHTE3 LHMKJIONPONAaHOB M LUKIOOYTaHOB W3
JUTaJONJaIKaHOB.
Juenosbiit cunte3 (Jlebenes, Junbc-Anpaep). YenoBus peakuuu. KoMIOHEHTH! AUEHOBOTO CHHTE3a
(nuensl u aueHo¢wmibl). OOIIME 3aKOHOMEPHOCTH JIMEHOBOTO CHHTE3a: KOH(UTypalus MEHOB,
CTPYKTYpHasi HaPaBJIEHHOCTb, «LIUC-TIPUHLIUID, YH0-9K30-OpHUeHTaUs. MeXaHU3M peaKIHH.
[TomyuyeHue LMKIOOKTAaTeTpaeHa W3 aueTwieHa. Tpumepuzauus OyraaueHa. CuHTe3 NATH- U
IIECTUYICHHBIX  KapOOIMKIOB ~ BHYTPHUMOJIEKYJSIPHOW — KOHJIEHCAalMed  CIOXKHBIX  3(HPOB
nukapOooHoBbIX KkuchaoT ([uxkman) um w3 comeir (Ilupma). IlpocTtpancTBeHHOE CTpoeHHE
KapOOLMKIIOB. XMMHYECKUE CBOMCTBA MAJIBIX M CPEHUX IIUKJIIOB.

'ETEPOLIMKIJIbI
Knaccugukarys rereporukios:

a) TI0 YKCITy 3BEHBEB B IIUKIIC;
0) 1o rerepoaroMam U MX YHCIY.

29



[IaTH- ¥ meCTUYIEHHBIE TETEPOLMKIIBI ADOMATUYECKOIO XapaKTepa U NpUpoJa UX apOMATUYHOCTH.
OO01111e MeTo/Ibl CUHTE3a MATUWIEHHBIX T€TEPOIUKIIOB.

@ypan. [TpuponHsie HcTOYHUKH (hypaHOBBIX coenuHeHuid. [lonyuenue dypana
nexapooHunupoBanreM Ghypdypona u 1eKkapOOKCHIMPOBAHUEM MUPOCTH3EBON KHCIOTHI.

CaoiicTBa (ypaHa Kak HempeaenbHoU cucteMbl. Karanutudeckoe rujipupoBanue GpypaHoBOro spa.
JIneHOBBIN CHHTE3 C MAJICMHOBBIM aHTHUIPHUIOM U alleTHIICHIUKApOOHOBOM KHUCIOTOM.
Apomarnueckue cBoiicTBa (pypana. CynbdupoBaHue, HUITPOBaHUE, FAIOUIUPOBAHNE,
armurpoBanue 1o Opunemo-Kpadrey. Cienuduaeckre yciaoBus MpOBEISHUS PEAKIIHA
ANEKTPOPHUIBHOTO 3aMEICHHS.

Tuoden. [Tonyuenue u3 1,4-nukapOOHOBBIX COETMHEHUM, YTIEBOI0pOA0B (UnunbabuH).
Apomarnudeckue cBoicTBa THo(eHa. Peakiiuu HUTpOBaHUs, CYIb()UPOBAHMS, TaJOUAUPOBAHUS,
MEPKYpPHUPOBaHUS, AlIUIUPOBAHUS, (OPMIIIUPOBAHUS, HENPEAETbHBIN XapakTep THO(EHA.
BoccraHoBieHue HaTpueM B aMMHaKe, KaTAIUTUIECKOE BOCCTAHOBIEHHE. OTHOILLIEHUE K
nueHouIam.

[Muppon. [Tonyyenue ero u3 1,4-aAMKapOOHUIBHBIX COCIMHEHUN, KOHACHCAIIMEH aMHUHOKETOHOB C
1,3-nukapOooHmnbHbIME  coeauHeHusMu (KHOpp), M3 XJIOpKETOHOB, alleTOYKCyCHOro »¢upa u
ammuaka (I'any).

[Tuppon kak HempeaenabHas CUCTEMa, pEaKlUu MPUCOEAUMHEHUs BOJOPOA, OTHOIIEHHE MUPpPOJa K
areHoduiIaM (peakuus ¢ MaJeMHOBBIM aHTUAPHIOM).

CaolicTBa rerepoaTroma, KUCJIOTHBIN XapakTtep NH-rpynmnel, MeTaimudyeckre nIponu3BOIHbIE MUPPOIIA
U UX CBOKCTBA.

CpaBHEHHE CBOWCTB MUPPOJIa CO CBOMCTBaMH (eHOIa.

[Tuppon kak apomaruueckas cucTema. Peakiuu 3IeKTpO(QHIBHOIO 3aMEIICHUs: HUTPOBAaHMUE,
cynb(upoBaHue, raTouIupoBaHue, GoOpMIINPOBAHNUE.

Wupon.(Genzonuppon). CunTe3 HHA0J0B Mo Duiiepy-UMKIU3aMs apuIrHIpa3oHoB. Peakiuu
ANIEKTPOPUIBLHOTO 3aMelieHus B uHaone. OKCH- U OKCONPOU3BOAHbIE HH 0. MHnokcun. Muauro.
[Mupuansa. MeTossl CMHTE3a MPOU3BOAHBIX MUPHIMHA U3 albAETHI0B U aMMuaka (Yuunbadun), us
arnietoykcycHoro s¢upa (I'anu, Kuépenarens), u3 1,3-nmuenoB u HutpusoB. CBOKWCTBA MUPUIMHA KaK
OCHOBaHUS.

Peakuuu npucoenuHeHus ranouIHbIX ankuiaoB. Conu nupuanHus. N-oKUCh MUPUANHA, MTOTyYeHUe
U CBOWCTBA. YCTOMUMBOCTH MUPHUIMHA K OKHMCJICHUIO. Peakiuu s1eKTpouiIbHOro 3aMeleHus B
psAAy NHUpUIUHA: HUTPOBAHUE, TaJOUIUPOBaHUE, CyIb(QUpOBaHHE. AHAJIOTHS MHPUAMHA C
HUTPOOEH30JI0M.

Peakuny HykJI€OQMIBHOTO 3aMelleHUs: peakuus ¢ aMmuaoM Harpus (YnunbaOuH), enkuM Kaiau
(rugpoxcwivpoBaHue). [agonanupuauHbl, TMOABWKHOCTH TajloMia B  TAIOUANHUPUANHAX.
3ameleHue rajgouja Ha OKCU- U aMUHOTPYIIIIbl, OKCU- U aMHUHOIUPUIUHBI, UX TayTOMEPHSL.
XUHOIMH. MeToabl cHHTe3a: M3 apoMaTM4ecKux aMuHoB M muuepuHa (Ckpaym), u3
apoMaTH4YeCKuX aMHHOB U anudarudeckux ampaeruaoB (leOnep-Musiep). OcHOBHBIE CBOICTBa
aroMa a30Ta B sjApe XHMHOMMHA. Peakimu HyKICO(QUIBHOTO 3aMEIleHUs: aMUHHpPOBAHUE,
TUJIPOKCUIIMPOBAHHE.

KOHTPOJIbHBIE PAa0OTHI, pEIICHUE 3a1a9

Ipumepuvl 3a0ay

1. Ilonyuume 3-oxcubymano8yto KUCI0OMy U3 NpOnuieHd.

2. 13 ayemona nonyuume 4-memu.i-2-neHmaHoH.

3. Ilpuseoume npumep nepexkpecmuoti peaxyuu Kannuyyapo.

IIpu ¢dopmMHpOBaHUHM [OMAIIHUX 3aJaHUN, KOHTPOJBHBIX pPabOT, BOIMPOCOB KOJUIOKBUYMOB
UCIIOJIb3YETCSl PEKOMEH/I0BaHHAs JINTEPATypa U y4eOHO-METOAUUECKUI KOMIUIEKC Kadeapshl.

Ilpumepvr mem npakmuyeckux pabom:
» Memoowbi ouucmku opeanHuyecKux COeOUHeHUl.
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Cunme3s 2anouoaikamos.

Konoencayus kxapbonunvhvix coeounenuil.
Cunme3 cnodxcHbix 3¢Qhupos.

Cunmes cynvghokucnom.

Cunme3s HUMPOCoeOUHeHU .

Peakyuu coneit ouazonus.

YVVVYY

[Tpumepst odopmiieHHs Ta00paTOPHBIX pabOT PACCMOTPEHBI B METOANYECKHIX YKa3aHUSIX
«OunCcTKa OPraHNYeCKUX COEAUHEHN», «Peaknns 3aMeleHns B apoMaTH4eCKOM psALy», «CHUHTE3
U CBOWCTBa KapOOHWIBHBIX coeTMHeHMI», «KonaeHcalus u Tayromepusi KapOOHWIBHBIX
COCIUHEHMI», K APOMAaTHYECKHE aMUHBI U JUA30COECANHEHND», « OKHCIEHUE U BOCCTaHOBIICHUE
OpPraHUYECKUX COEAUHEHUI», «KapOOHOBBIE KUCIOTHI».

Y4eboH0-MeToANUYECKOE U HH(OPMALIMOHHOE 0O0ecieyeHne JUCITUTIMHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JUTEpaTyphbl, HEOOX0AUMOI I
OCBOCHMS TUCHMILIUHBI

OcHoBHas uTEpaTypa:

1. O.A. PeyroB, A.JL. Kypu, K.II. byrun. — Oprannyeckas xumus. B 4-x gactax. — M.:
BUHOM. JlaGopatopusi 3HaHuii, 4-e¢ wu3ganue (daekrpoHHoe), 2012— (Knaccuueckwuii
YHUBEPCUTETCKUN yUEOHUK).

2. N.M. I'paun6epr, H.JI. Ham Opranuueckas xumus. — 8 uza. — M.: FOpaiit, 2012 — 608 c.

3. P.®.Tanunos CoBpemeHHas opranuueckas xumus.- Y da: Uzn-so baml'y, 2017. -325 c.

JlonoJIHUTE IbHAS JIUTEepaTypa:
W .Brown et al. Organic Chemistry, 6™ ed, 2012 (311€KTpOHHBIH pecypc).
4. Vb. lmames. — 3agaun u ynpaxHeHUs 1O opraHuyeckod xumuu. — Yda: Usn-so YIHTY,
2003. - 144 c.
5. AJL Kypu u np. — 3amauu 1o OpraHuueckod XUMHUH C permeHusMu. — 3-¢ usa. - M.: BUHOM.
Jlaboparopus 3nanuii, 2011. — 350 c.
6. AJL. Kypu u ap. — 3amaun 1o OpraHuueckod Xumuu ¢ pemeHusmu. - M.: BMMHOM.
Jlaboparopus 3nanuii, 2004. — 264 c.
7. M.A. IOposckasi, A.B. Kypkun OcHoOBbl opranumdeckort xumuu. - Wzn.-M.: BUUHOM.
Jlaboparopus 3nanwuii, 2010. — 236 c.
8. M.I'. Cadapos u ap. OCHOBBI OpraHn4ecKol XUMUHU (3NEKTPOHHBIN pecypc). M.: Xumus, 2012.
9. AM. Kum Oprannueckas xumus. — M31.3. — HoBocubupck: Cubupckoe YHUBEPCUTETCKOE
n3narenscrso, 2002 — 972 c.

5.2. Ilepevenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «UHTepHeT» M
NMPOrpaMMHOro obdecreyeHnsi, HeOOXOIMMBIX /1JIsl 0CBOEHHS THCIUNIHHBI

1. OnekrponHas Oubanoreunas cucrema «3b baml V» - https://elib.bashedu.ru/

2. DOnekTpoHHas OubnuoTeyHas cucrteMa «YHHUBEpCUTETCKass OuOnMoTeka OHJaH» -
https://biblioclub.ru/

3. DnektpoHHas OubIMoTeuHas cucteMa u3natenbeTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor budmuorexku baml'Vy - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3el nmanapix EastView (mocTym K 3€KTpOHHBIM HAyYHBIM JKypHaJIam) -
https://dlib.eastview.com/browse

6. Hayunas snexrponHas 6ubmuoTeka - elibrary.ru (ocTyr K 3J€KTPOHHBIM HayYHBIM XKypHAajIaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
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http://www.bashlib.ru/catalogi/%20%20
https://e.lanbook.com/
https://biblioclub.ru/
https://elib.bashedu.ru/

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 .
Jlutiensum 6eccpounbie

8. Microsoft Office Standard 2013 Russian. HdoroBop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpovHbIe

9. Kaspersky Endpoint Security mns Ousneca - Cranmapthbiif. JloroBop Ne31806820398 ot
17.09.2018 1. Cpok aeitctBus auneH3uu 10 25.09.2019

Testograf.
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6.Mamepuanvno-mexnuyeckasa 6a3a, He0OXO0UMAsA 01 OCYULECHIBIEHUA 00PA308AMETbHO20

npouecca no Oucuunﬂune

1. YueOHas aymuTopusi 1Jisi NPOBeJECHHS
3aHATHH JEKIIUOHHOT0 THIA:

aymutopuss  Ne 405  (xumdak  Koprmyc),
aymatopusi ~ Ne 311 (xumbak  kopmyc),
aymatopusi  Ne 310  (xumdak  Kopiyc),

aymutopust Ne 305 (xumdak kopyc).

2. YueOHasi aymuTopHusi [Jsi TIPOBeldeHUs!
3aHATHI CEeMHMHAPCKOro THHA: Ja0opaTopus
Ne 213 (xumdax kopmyc), 1abopatopus Ne 215
(xumdak KopIryc).

3. YyeOHast ayquTOpHsi UIA TPOBeJdCHUs!

rpynImoBbIX " HHIUBUAYAJTBHBIX
KOHCYJIbTAUM I

aymutopuss  Ne 405  (xumdak  kopmyc),
aymatopusi ~ Ne 311 (xumbak  kopmyc),
aymutopuss  Ne 310  (xumdak  Kopmyc),

aymutopust Ne 305 (xumdak kopyc).

4. VYdyeOHass aymuTopus I TeKYyLIero
KOHTPOJISI M IPOMEKYTOYHOI aTTecTanmu:
aymutopust Ne 405 (xumdax Kopryc), ayIuTOpHs
Ne311 (xumax xopmyc), aymutopus Ne 310
(xumak xopryc), aymuropust Ne 305 (xumdpax

KopIyc),

aymutopuss  Ne 004 (xumdak  kopmyc),
aymaropust Ne 005 (xumdak xoprmyc).

5. TIlomemenusi s CaMOCTOATENLHOM

pa6oTbl: uynTanbHBIT 3am Ne 1 (TviaBHBIN
Kopmyc), 4YdTanbHbI 3am Ne 2 (dusmar-
Kopmyc yueOHoe), uHMTajdbHbI 3am Ne 5
(TrymaHHTaApHBIN KOpITyC),

yuTanbHeId 3am Ne 6 (KOpIyc HMHCTHTyTa
mpaBa), YATATBHEIN 321 Ne 7 (TymMaHUTapHEII

Koprryc), Jaboparopust Ne 217  (xumax
KOPIIYC).

6. Ilomemenne 1A XpaHeHHus "
NPOPUIAKTHYECKOTO 00CIyKUBAHUS
yueOHOTO oOopynoBaHusi: sadopatopust Ne
217 (xumdak KopIryc).

Aymuropusi Ne 405
YueOnast Mebelb, y4eOHO-
HarsigHble  [OcoOMs,  JOCKa,

HOYTOYK, MYJIbTUMEIUA-TTPOCKTOP
Mitsubishi XD3200U, skpan c¢

AJIEKTPOIIPUBOIOM 300*400cm
Spectra Classic.

Aymutopus Ne 311

YyeOHnas Mebeb, y4e6HO-
HarTAJHbIE  TOCOOWs,  JIOCKa,
HOYTOyK, mpoekrop Mitsubishi
XD 600U, JKpaH c
3IEKTPOITPUBOIOM Projecta
183*240cm Matte white.
Aymropusi Ne 310

YueOnast Meberb, yueOHO-
HarsigHble  OcoOMsd,  JOCKa,

HOYTOYK, MYJIBTHMEIHA-TIPOSKTOP

Mitsubishi EW230ST, oskpan
HACTEHHBIH Classic Norma
244*183.

Aynutopus Ne 305

YueOnast Mebelb, y4eOHO-
HAISIHBIE  MOCOOHWsA,  JIOCKAa,

HOYTOYK, MYJIBTHMEIUA-IIPOEKTOP

Mitsubishi EW230ST, akpan
HACTCHHBIH Classic ~ Norma
244%183.

JlaGopaTopus Ne 213

YueOnast Mebelb, yueOHO-
HASIHBIE  MOCOOMS,  JTOCKA.

Ha0Op XUMHUYECKOH MOCYbI, BECHI
Ohaus SPU-402 snexkTpoHHEIE,
Mellajika BepxHenpuBogHas RW
11basic 0-2000 00,
MEPEMEIINBAIOIIEE  YCTPOMCTBO
I13-6500, mkad mabopaTOpHBIN
CIIT-200, pedpakromerp, Hacoc
BaKyyMHBII KNF,
KOJIOOHArpeBaTedb, Hacoc
BaKyyMHBIH MeMOpanHblii HBM-
12, mkad cymmaeHb KC-65,
MarHuTHag Memanka I113-6110,
wintka OKA-4 snexTpuueckast.

JlaGopaTopust Ne 215
YyeOHnas Mebeb, y4e6HO-
HarsiAHbIE  1IOCOOHMs,  JOCKa.

Ha0Op XUMHUECKOM MOCYIBI, BECHI
Ohaus SPU-402 »sxexkTpoHHBIE,
Mellajka BepxHenpuBogHas RW
11basic 0-2000 00,
NepeMEeLINBalOIIee  YCTPOHCTBO
I12-6500, mxad mabopaTOpHBIH
CIIT-200, pedpaxromeTp, HAcoc

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 .
Jluuensun GeccpouHble

2. Microsoft Office Standard 2013

Russian. JloroBop Ne 114 or
12.11.2014 I. JInnensun
OeccpodHbIe

3. Kaspersky Endpoint Security mst
omsneca - CranmaprtHbii. JJoroBop
Ne31806820398 ot 17.09.2018 r.
Cpok  JeCTBUS  JIMIEH3UHM IO
25.09.2019

4. Cucrema UEHTPAIU30BAHHOTO
tectupoBanus baml'yY (Moodle).
YHuBepcanbHas o01IecTBEHHAsS
munen3us GNU

5. Linux OpenSUSE 12.3 (x84 64)
GNU General Public License
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BaKyyMHBII KNF,
KOJIOOHArpeBaTesb, Hacoc
BakyyMHBIH MeMmOpanHblii HBM-
12, mxkad cymmnbneiii KC-65,
MaruuTHas Memanka [13-6110,
mwmnTka OKA-4 snexTpudeckast.

Aynutopus Ne 001

VYuebHas Meberb, yuebHo-
HarJIsJHbIE TT0COOUS, TOCKa
Aynutopus Ne 002

YueOnas Mebelb, y4eOHO-
HaIJIJHbIE TT0CO0us, TOCKa
Aymropus Ne 006

YueOnast Mebelb, y4eOHO-
HaIJIIHBIE TTOCOOHS, JOCKA
Aymropusi Ne 007

YyeOHas Meberb, y4eOHO-
Hars gHbIe IOCOOM, JOCKa
Aynutopus Ne 008

YuebHas MeO0eb, yaeOHO-
HarIsAHbIe TOCOOMS, JOCKa
Aynutopusi Ne 004

YueOHas Me0eTb, y4eOHO-
HaIJIsIHBIC nmocoousi, JI0CKa,
kommyTtarop HP  V1410-24G,
TIePCOHATBHBIH KOMITBIOTEP

Lenovo ThinkCentre A70z Intel
Pentium E 5800, 320 Gb, 19" - 15

wr, mwkag HacteHHsld TLKOU.
Aymuropust Ne 005

YuebHas MeO0eb, yaeOHO-
HarsiAHBle  MocoOus,  JIOCKa,
komnetorep  DEPONeos 470
MDi5_3450/4GDDR/T500
G/DVD+R u monutop ViewSonic
21.5 - 13 wr, mxap TLK TWP-
065442-G-GY, mrkadh MOHTaXKHBIN
NT PRACTIC 2MP47-
610B/SSt450/
SKS1/8St750,59560, 00 T.316-
14, mxad sactenasrii TLK6U.
YurtaabHbiii 320 Ne 1

Hayunwiii u yueOHBIE  ¢oHT,
Hay4yHas MEepUOINKA, TIK
(MOHOOJTOK) - 3 TIT,
HeorpaHu4eHHbIH noctyn k ObC
u BJ/I; xomuuecTBO MOCagOYHBIX
MmecT — 76.

YuranbHblii 320 Ne2

Hayunbiii wu y4eOHwni Qonm,

Hay4yHast MIEPUOINKA, IK
(MOHOOJIOK), TOAKJIFOYCHHBIX K
cetru HWurtepmer, — 8 T,

HeorpanuueHHbld goctyn k OBbC
n b/[; KomudecTBO MOCaI0YHBIX
MmecT — 50

YurtanbHelii 320 Ne 5
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Hayunbii u yueOHBIH  (oHZ,
Hay4yHas MIEPUOINKA, IIK
(MOHOOITOK) - 3 TIT,
HeorpaHu4eHHbsl foctyn Kk ObC
u BJl; xonmu4yecTBO MoOcCagoyYHBIX
Mmect — 27.

YurajbHblii 3271 Ne 6

Hayunwiii u yueOHBIE  ¢oHT,
Hay4JHas MEPHOINKA, K
(MOHOOITOK) - 6 TIT,
Heorpann4eHHsl noctyn Kk ObC
u BJ/I; xomuuecTBO mMOCagOYHBIX
Mmect — 30.

YurajbHsblii 327 Ne 7

Hayuneii u yueOHBIE  (oHZ,
Hay4yHast MIEPUOINKA, IK
(MOHOOITOK) - 5 TIT,
HeorpaHu4eHHbsl noctyn Kk ObC
u BbJl; xonmu4yecTBO MOCagOYHBIX
mect — 18.

JlaGopaTopusi Ne 217

VYuebnas  Mmebenb, TeHepaTrop
BOJIOPOJIAa, HACOC  BAaKYyMHBIA,
Bechl maboparopasie ONAUS PA-
214 C, aHayoro-1upoBoi
npeoOpa3oBarelb AIII-2,
neunonuzatop Boael [IB-10UV,
KOMILJIEKC ~XpomaTorpaduieckuit
razoBeii «XPOMOCy» I'X-1000,
KOMITpEeCCOp, MarHUTHAsI MeIIaika
3-X CEeKIHWOHHAs C IOAOTPEBOM
ULAB US-3110, wmarautHas
memanka MS-H280-Pro, HoytOyk
ASUS, ABTOMATUYECKUI
nonmsipumerp  Atago  AP-300,
YHCJIO NOCa0uHbIX MecT — 10.
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ITpunoxxenune Ne 1

OEJIEPAJIBHOE 'OCYIAAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YYPEXJEHHWE BbICIIEI'O ObPASOBAHIA
«BAIIKNPCKUU TOCYAAPCTBEHHbLIM YHUBEPCUTET»

COIEPKAHUE PABOYEM ITPOT' PAMMBbBI

qucUIuIMHb OpraHudeckas XuMus
Ha 4,5 ceMecTp
ouHas

opma oOydeHus

Pabouyto mporpaMmy OCyIIECTBIISIIOT:

Jlexkuumn: 1.x.H., npod. Tanmunos P.O.

JlaGopaTopHbIe 3aHATHA:

J.x.H., ipod. burmnosa P.3.

J.x.H., npod. Ummyparos I"10.
K.x.H., nonent Tanumnosa I'.P.
K.x.n., nouent TyxBatmun B.C.
K.x.H., noneaT ®arraxoB A.X.
K.6.H., nonient ["apadyraunos P.P.

Bua paéorsi O0BLeM TUCIHHUILINHDI

O6mas Tpynoemkocth quctuiinibl (3ET / gacoB) 16

Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy C MpenoaBaTesiem: 328

JIEKIAI 68

HpaKTI/I‘IGCKI/IX/ CCMHUHAPCKUX -

71a00paTOPHBIX 254

Apyrux (Tpynosasi, HHANBUAYaIbHAsl KOHCYIbTALUS W UHBIC BUJIBI
yueOHOM NesTeIbHOCTH, MPeayCcMaTpHuBatolie padboTy 00yJaromuxcs ¢

MIPETNOJIaBATEIIEM ) 6
Y4eOHBIX 4acOB Ha CAMOCTOATEIbHYIO paboTy obOydaromiuxcs (CPC)
BKJIFOYAs IMOATOTOBKY K DK3aMEHY/3a4eTy 113

®dopma(bl) KOHTPOJIS:
3auer, 9K3aMeH 4,5 cemecTp
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®opma |Konmuec | Mexxk | MuHoB OcHoBHas U 3apanus no | KCP DopMBbI TeKYLIET0 KOHTPOJIS
Ne Tema u conep:xaHue H3y4eH TBO npex | aMOHH AOTOJTHUTEIbHAS CaMOCTOSITeJI ycreBaeMoOCTH (1o nedenam
n/n us 4acoB MeTH ble JuTeparypa, bHOIi padoTe cemecmpa)
MaTepu | ayauTo ple | MeTOABI peKoMeHyeMast CTY/IEHTOB C ®opmMa NPOMEKYTOUHOMH
aJioB pHble | cBA3U B CTyIeHTaM yKa3aHHeM aTTecTanuu (no cemecmpam)
padoThI o0y4eH JIHTEPATypBHI,
100 HOMEPOB
3ajay
2 3 4 6 7 8 9 10 11
Beenenne. [Ipenmer opra- | Jlek 2 ocHOB | Mcmomns3 1-3,6 1-3,5 [IpoBepka gomarrael pabOTHI.
HUYECKON XUMHH. Jlabop. | 4 HblE | OBaHHUE
Wuctpyxrax no Th. Cam.pab | 6 KYpCBl | MyJIbTUM
HEOopr | eauarpo
aHuue | exTopa
CKOH, pu
OpraH | YTEHUH
WYECK | JIEKIUH.
o, |Pasmarou
aHaIu HBIi
TUYEC | Marepua
KOM, 7 IS
¢u3n | u3yueHn
YEeCKO o
171 JICKIIMOH
XAMHA HOTO
u, Marepua
cTepe na.
OXHUM
uu
oprax
HYECK
ux
coen
HEHUI
Ankanbl. HomeHkarypa, Jlex 2 -/1- /- [1-3],[6,7] 1-3,6,7 1 ITpoBepka gomMariHeii paboTh
CHHTE3,CBOMCTBA. JlaGop. | 8
Mertonbl ounctku opranu- | Cam.pad | 6
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YCCKUX COG}IHHeHHﬁIKpHC-
TaJuIA3aIus.

3. Huxnoankausl. Ctpoenue, | Jlek 2 -/1- /- [1-3],[6,7] 1-3,6,7 IMpoBepka goMariHeid paGoThI.
CUHTE3,CBOMCTBA. Jlabop. | 8
Bosronka, onpenenenue Cam.pab | 6
TEMITEPaTypPhI IIaBJICHHUS.

4, Aunkensl. CtpoeHue, Jlek 2 -/1- -/l [1-3],[6, 7] 1-3,6,7 ITpoBepka goManiHeln paboThl
HOMEHKJIaTypa,cuHTe3,cBo | Jlabop. | 8
fic- Cam.pab | 6
TBa.
DpakiuoHHas IeperoHKa
CMECH KHJKOCTEH.

5. Ankunet. CTpoeHue, HO- Jlex 2 -/1- /- [1-3], 6,7] 1-3,6,7 ITpoBepka gomMariHeil paboThl
MEHKJIaTypa,CHHTE3, JlaGop. | 9
CBOICTBA. Cam.pab | 6
DpakiuoHHas IeperoHKa
CMECH KUIKOCTEM.

6. ConpsiKkeHHbBIE TUCHBI. Jlek 2 -//- -//- [1-3], [6, 7] 1-3,6,7 Iposepka gomariHeld paGoThI
Crpoenne,HomeHkatypa, | Jlabop. | 8
CHHTE3,CBOMCTBA. Cam.pab | 6
[Ieperonka c BogsHbIM Ta-
POM,IKCTPAKIIHSI.

7 Apensl. Ctpoenne,HomeH- | Jlek 2 /- /- [1-3], [6,7] 1-3,6,7 Kommoksuym
KJIaTypa,cuHTe3,cBoiicTBa.. | Jlabop. | 8
Ileperonka nox ymeHb- Cam.pab | 6
[ICHHBIM JaBICHUCM.

8 DiekTpodUIbHOE 3aMe- Jlex 2 -/1- /- [1-3],[6,7] IIpoBepka goMamniHel paboThl
IIeHIE,MEXaHN3M,0pHEH- JlaGop. 8 1-3,6,7
TaIus. Cam.pab | 6
CHHTE3 TaJIONIAIKaHOB.

9. MHorosiiepHbie KoHIeHCH- | Jlek 2 -/1- /- [1-3],[6,7] KouTtposnbHast padora.
poBanHbIe apeHbI.CTpoe- JlaGop.. | 8 1-3,6,7
HHUE,CHHTE3,CBOMCTBA. Cam.pab | 6
CHHTE3 TaJIONIAIKAHOB.

10. Tanorennpoussomubie yr- | Jlek 2 -/1- /- [1-3],[6,7] IpoBepka gomMariHeil paboTh
neBojopooB. Homenkna- JIabop. 8 1-3,6,7
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Typa,CHHTE3,CBOMCTRA. Cam.pab | 6
CHHTE3 TaJIONIAIKAHOB.

11. Hyxneodunproe 3amemnie- | Jlek 2 -/1- /- [1-3],[6,7] ITpoBepka goManiHel paboTHL.
Hue ranoreHa.Mexanmsmel. | Jlabop. | 8 1-3,6,7
CHHTE3 TaJIONIAIKAHOB. Cam.pab | 6

12. CriupThl,ipocTthie 3¢upel. | Jlex 2 -/1- /- [1-3],[6,7] Komnoksuym.
Crpoenue,cunres3,cBorcT- | Jlabop. 8 1-3,6,7
Ba. Cam.pab | 6
Konnencamus kapOOHMIIb-
HBIX COESIMHEHUH.

13. ®enonbl. Cunres,cBoiicTBa | JIek. 2 -/1- /- [1-3], [6,7] IpoBepka jgoMariHei paGoThl
Konpencarust kapoouuis- | Jlabop. | 6 1-3,6,7
HBIX COCIMHCHUI. Cam.pab | 6

14. MHoroaromMHble CiupThl 1 | Jlek 2 -/1- /- [1-3], 6,7] 1-3,6,7 ITpoBepka goMamiHeln paboThl
(heHobI. Jlabop. | 6
Konpencarus kapoonmns- | Cam.pad | 6
HBIX COEIMHEHUM.

15. AJNBJETH/IBI U KETOHBI. Jlex 2 -/1- /- [1-3], 6,7] Komnoksuym.
Crpoenne,HomeHK1atypa, | Jlabop. | 8 1-3,6,7
CUHTE3,CBOMCTBA. Cam.pab | 6
KonpeHcanyst kapOOHHIIb-
HBIX COCJIUHCHMI.

16. AJbIETHIBI U KETOHBI. -/1- /- [1-3], [6,7] KonTposnsHas padora
CgoiicTBa. Jlabop. |2 1-3,6,7

Cam.pab | 6

17. KapOoHOBBIE KHCIIOTHI. Jlek. 2 -«= -«- 1-3,6,7 [TpoBepka nomarHelt paboTh
Crpoenne,HomeHknatypa, | Jlabop. 6
CUHTE3,CBOMCTBA. Cam.pab | 6
CHHTE3 CIIOKHBIX HPHUPOB.

18. CrnoxHbie >pupsr,cuaTe3, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrael pabOTHI
CBOHCTBA. JlaGop. 6
Cunre3 cnoxHbIX 3pupoB. | Cam.pab | 6

19. Aunruapuzsl,ranouiauruna- | Jlek. 2 -« -« 1-3,6,7 1-3,6,7 IIposepka gomariHel paboThI
PUIBI,aMUIBI, HUTPUIIBI. JlaGop. 6
CunTe3 cioxHbIX 3¢gupo. | Cam.pad | 6

20. JnkapOOHOBEIE KHCIIOTHI. Jlex. 2 -«- -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrael pabOTHI
Crpoenue,cures,cBoiict- | Jlabop. 5
Ba. Cam.pab | 6
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CHHTE3 CIIOKHBIX HPHUPOB.

21. Keroxucmorer. CunTes, Jlexk. 2 -«- -«- 1-3,6,7 1-3,6,7 KontponbsHas pabora
CTPOEHHUE,CBOICTBA. Cam.pab | 6

22. Cynbdokucnorsl. CHHTE3, Jlex 2 -«- -«- 1-3,6,7 1-3,6,7 [TpoBepka gomarHelt paboThI
CTPOEHHUE,CBOICTBA. JlaGop. 8
CunTe3 cynb(pOKHUCIOT. Cam.pab | 6

23. Hutpocoennnenns.Cun- Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 Komnoksuym
Te3,CTPOCHNE,CBOICTBA. Jlabop. 8
CuHres cynb(OKHCIOT. Cam.padb | 6

24. Awmunbl.Cunrtes,ctpoenne, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 IIpoBepka gomariHei paboThI
CBOWCTBA. Jlabop. 8
Cunte3 HuTpocoenuaennii | Cam.pab | 6
U CyIb(POKHCIOT. .

25. AMMHOKHUCIIOTHI U IENTH- Jlex. 2 -«- -«- 1-3,:6,7 1-3,6,7 [IpoBepka gomarmael pabOTHI
Ji61. CHHTE3,CTpOCHHE, JlaGop. 8
CBOWCTBA. Cam.pab | 6
Cunres .
HUTPOCOEAMHEHUH.

26. Junazocoenunenns.Cunres | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 Komnoksuym
CTpOCHHE, CBOICTBA. Jlabop. 8
Cunre3 Hutpocoenuaennid | Cam.pab | 6

27. JlnazocoemuHeHus. Jlexk. 2 -«- -« 1-3,6,7 1-3,6,7 KoHnTponsHas padora
CuHres, cTpoeHue, JlaGop. 8
CBOWCTBA. Cam.pab | 6
Peakinu conelt nua3oHus.

28. Momnocaxapusl. CHHTE3, Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrael pabOTHI
CTpOEHHUE, CBOICTBA. JlaGop. 8
Peaknmu cojredt q1ua3oHus Cam.pab | 6

29. Ju- u monucaxapuisl. Jlexk. 2 -«- -«- 1-3,6,7 1-3,6,7 Konmnoksuym
CuHres, cTpoeHue, JlaGop. 8
CBOMCTBA. Cam.pab | 6
Peakuuu coneit aua3oHus .
MeTo/bI OKHCIICHHS

30. [Iaruunenusle Jlex. 2 -«- -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrael pabOTHI
rereporukibl. CuHTE3, JlaGop. 8
CTpOEHHUE, CBOICTRA. Cam.pad | 6
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MeToapl OKUCICHHS

31. [TecTuunennbie Jlex. -«- -«- 1-3,6,7 1-3,6,7 [IpoBepka gomarrHed paboThI
rereponukibel. CuHTE3, JIaGop.
CTpOCHHUE, CBOICTBA. Cam.pab
MeTo/1bl OKUCIICHHS .
32. JlutepatypHblii cUHTE3 Jlabop. 1-3,6,7 1-3,6,7 Konmnoksuym
Cam.pab
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[Tpunoxxenune Ne 2

PEUTUHT-TIJIAH JUCIUIIJIAHBI
Opranuyeckas XuMus
Hamnpasnenue noarorosku (cnenuanbHocTh) 04.05.04 dyHnamMeHTaIbHAS U IPUKIAIHAS XUMHUS
Kypc 2 , CeMecCTp 4 2019 rr.
KOJIMYECTBO YacoB 1o yueOHoMmy many 302, B T.4. aymuTopHas pabora 201, camocTositenbHast padboTa
154, KCP 2.

[IpenonmaBarenwu: a.x.H., npod. Tamunos P.®., k.x.H. nom. ®arraxoB A.X., k.0.H. go1. ['apadyTauHoB
P.P.., x.x.H., mou. Tamunosa I'.P., n.x.H., mpod. Ummyparos I'1O., k.x.H., mou. Tyxsarmmu B.C., n.x.H.,
npod. burnosa P.3.

(®.1.0., yueHas cTeneHb, y4eHOE 3BaHUE)

Kadenpa: Oprannyeckoid ¥ OMOOPraHUYECKONW XUMHH

Bbaan Y
3a Heo Bbanabt
N 3a/1aHH
Bunb! yueoHoii KOHKpe i 30
i
JIesITeIbHOCTH CTYIeHTOB THoe S ——
cemMecT .
3a1aHu I MaKCHMAJIbHBII
p
e
Moayas 1
Texymii KOHTPOJIb
1. Cemunapckue
P 2 7 0 14
3aHATH
1. JlabopatopHsbie
patop 2 3 0 6
paboThl
Py0esxHbIlii KOHTPOJIBL
Konnoksuym 7 1 0 7
IIrucbMeHHas KOHTpOJIbHas
P 8 1 0 8
pabora
Mony.ab 2
Texkymmii KOHTPOJIbL
1. CemuHnapckue
P 2 6 0 12
3aHATUA
1. JlaGopatopHbie
patop 2 4 0 8
paboTht
PyOe:xxHblii KOHTPOJIbL
KomnoxBuym 7 1 0 7
[MucpMeHHas KOHTPOJIbHAS
P 8 1 0 8
pabota
IMoompuTeabHbie HaJLIBI
0 10
ITocemaemocTh (0a/1J1bI BHIMHTAKTCS U3 0011el cyMMbI HA0OpaHHBIX 0aJIJIOB)
1.Ilocemenre TeKIMOHHBIX 0 6
3aHSATUH
2.Ilocemnienue
. § 0 10
J1a00PaTOPHBIX 3aHATUI
HTOroBblii KOHTPOJIb
OKk3aMeH
0 30




_ [Tpunoxenue 3
PEUTHUHI-IIVIAH AUCIUITJIMHbI

Opranuyeckasi XuMus
HampaBnenue noarorosku (cnenuanbHOCTh) 04.05.04 dyHpaMeHTAIbHAS U TPUKIAIHAS XUMHUS



Kypc 3 , CEMECTp 5 2019 rr.

KOJIMYECTBO YacOB M0 yueOHOMY Iiany 274, B T.4. aymuTopHas pabota 202, camocTosTenbHas padbora

113, KCP 4.

[TpenogaBarenu: a.X.H., npo¢. Tanmunos P.®., k.x.H. gou. ParraxoB A.X., k.0.H. no1. ['apadyrannos
P.P., k.x.H., mon. Tagunona I'.P., 1.x.H., npod. Ummyparos I'.1O., k.x.H., nom. Tyxsarmuu B.C., 1.X.H.,

npod. burnosa P.3.
(®.1.0., yueHas cTenieHb, y4€HOE 3BaHHE)

Kadenpa: Opranndyeckoid ¥ OMOOPraHUIECKONW XUMHH

Bann 3a Yucao basel
Buabl yueOHOI e TeJbHOCTH CTYICHTOB | KOHKpPeTHOE | 3aJaHuii 3a
3ajaHue ceMecTp MHMHHMMAJIbHBIA MAaKCHUMAJIbHbIN
MonyJas 1
Texkyluii KOHTPOJIb
2. CeMHHapCKHE 3aHATHS 2 6 0 12
3. IlpaBuna paOoTHI B 1aboparopun 2 1 0 2
4. JlaboparopHble paboThI 2 3 0 6
PyGeskHblii KOHTPOJIL
1. TlucpMeHHast KOHTpOJIbHAs paboTa 5 1 0 5
2. Komnoksuym 5 2 0 10
MonyJb 2
Texkyumnii KOHTPOJIBL
2. CeMHHapcKHe 3aHATHS 2 7 0 14
3. JlaGoparopHble pabOTHI 2 | 0 2
4. Jlutep.cunTes 4 | 0 4
Py0GeskHbIii KOHTPOJIL
1. Komnoksuym 5 2 0 10
2. TlucpMeHHast KOHTpOJbHAas paboTa 5 1 0 5
IoompurebHble 6aJIbI
| | 0 10
HocemaeMocTh (60a/J1b1 BHIYUTAIOTCS U3 0011eH CyMMbI HAOpPaHHBIX 0AJJI0B)
1.ITocenieHne JEKIMOHHbIX 3aHATHH 0 -6
2.IloceieHue 1a00paTOPHBIX 3aHATHIA 0 -10
HTOroBmlii KOHTPOJIb
DK3aMeH | 0 30




	2. Место дисциплины в структуре образовательной программы

