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Crmcok AOKYMEHTOB 1 MaT€pHd/IOB

. Hepequb I[JIaHUPYEeMBIX Ppe3yJ/IbTaTOB O6y‘-IeHI/IFI 1o  JUCHUIIMHE, COOTHEeCEHHBIX

CTJIaHUPYEMBIMU pe3yJibTaTaMU 0CBOeHHUs1 00pa30BaTe/IbHOM MPOTrPaMMBI

. Mecto AUCHUITIMHBI B CTPYKTYpe€ 06pa3OBaTEJIBHOI>'I MMpOrpaMmal

. Cogepxanne paboueii mporpaMmbl (00BbEM [JUCLMIUIMHBI, THUITBI M BUZABI yueOHBIX

3aHATHH, yueOHO-MeToarUecKoe obecrieyeHre CaMOCTOSTebHON paboThl 00YUarOILXCsT)

. DOoH/I O1IEHOYHBIX CPE/ICTB M0 AUCIUIIIMHE

4.1. TlepeueHh KOMIIETEHIIMM C yKa3aHHeM 3TaloB WX (OPMUPOBaHUS B TIpoljecce
0CBOeHUs1 oOpa3oBarenibHOM Tmporpammbl. OrmucaHWe T[IOKasaTe/leli M KpUTepueB
OlLleHHMBaHWsI KOMIIETeHLIU Ha pa3/IMUHBbIX 3Tarax HUX(OpPMHUPOBaHUS, OMUCAHUE IIKasl

OL|eHWBaHUs

4.2. TuroBble KOHTPOJIbHBIE 3a/laHUS] WM WHBbIE MaTepHasibl, HeOOXOUMBbIe /ISl OLIeHKU
3HaHWM, yMeHWM, HaBbIKOB U OIbITa [eATe/bHOCTH, XapaKTepPU3YyHOIIUX STarlbl
(hopMHpOBaHUSI KOMIETEHIIMM B TMPOLECCe OCBOEHUS 00pa30oBaTebHOH TMPOrpaMMBI.
MeToanueckue Marepuasbl, Orpejesitolye MpoLeAyphbl OLleHUBaHUS 3HAHWM, YMeHUH,
HaBLIKOB U OMNbITa [IeATEeJIbHOCTH, XapaKTepH3yIOLIUX JTanbl  (OPMUPOBaHUS

KOMIIeTeHLIuH

4.3. PelimuHe-n1aH OucyunauHbl

. Y‘-IE6H0-MGTO,E[I/I‘-IECKOE Hu I/IH(bOpMaLII/IOHHOE obecrieueHue JUCLUTT/IMHBL

5.1. TlepeueHb OCHOBHOM W JOTOHUTEILHOW yueOHOMW JUTepaTyphl, HEOOXOAMMOM Aist

OCBOEHMSI AUCLIUTIVHBI

5.2. IlepeueHb pecypcoB MH(POPMal[MOHHO-TeJIEKOMMYHHUKALIMOHHOW ceTu «VIHTepHeT» U

MPOrPaMMHOTO 00ecrieueHusi, He0OXOAUMBIX ISl OCBOEHUS TUCIIATITUHEI

. MartepuanbpHO-TexHUUeCKas: 0a3a, HeoOXouMast [iisi OCyIL[eCTB/IeHUs] 00pa30BaTe/lbHOTO

ripoliecca no AUCLIUTIJIMHE




1. Hepequb IVIAHUPYEMBbIX pe3y/ibTaTOB 06y‘—IEHI/IH 0 JUCIIMII/INHE, COOTHEeCEHHBIX

CIJIAaHUPYeMbIMH pe3y/IbTaTaMH 0CBOeHHs1 00pa3oBaTe/IbHOM MPOrpaMMBbI

B pe3ynbTaTe ocBoeHHsi 00pa3oBaTeIbHOM MPOrpaMmbl 00yUaroIIUNACs JO/DKEeH OB/IaJIeTh
CJIeYIOLIMU pe3y/ibTaTaMy 00yUYeHHs TI0 AUCLUTUIVHE:

Pe3y/bTaThl 00yueHus'

dopmupyemasi KoMIeTeHLUs (C
yKa3aHueM Ko/a)

[Tpum
eyaHu
e

3HaHuA

3HaTh: TeopeTHMUeCKHe OCHOBBI 0a30BbIX

XUMHUYEeCKHX OUCHHUIINH

CI0COOHOCTBHIO
pa3BUBaTb U

OIIK-1

BOCIIpUHHUMATh,
HCI10/1b30BAaTh TeopeTruyeckue
OCHOBBI TPaAULIMOHHBIX 141
HOBBIX pa3fejoB XWMHUH TIpU

pelieHUM  NpodeCcCUOHaTbHBIX
3afau
3HaTh CTaHAApTHble MeToAbl mnonyueHus, | OITK-2 BrageHueM HaBbIKaMU
UZeHTU(UKALIUU U UCC/Ie[IOBaHMSI CBOMCTB | XMMUUYECKOTO  JKCIIepUMEHTa,
BellleCTB UM MaTepuajoB,  MpaBWIa | CUHTETUUeCKUMU u
00paboTku u odopM/IeHHsT pe3yJIbTATOB | aHATUTHYECKUMU MeTo/jlaMH1
paboTel, Hopmbl Th MOJlyyeHUs1 UM UCC/Ie[JOBaHUsI
XUMUUECKUX Bell[eCTB U
peakLyii

3HaTb  OCHOBHBIE  XapaKTEPUCTUKU U
CBOWCTBA  KOMIIOHEHTOB  XUMHYECKUX
TIPOW3BO/ICTB; TUITbI U CTENEHb BO3AEHCTBUS
XUMHUUECKUX TIPeATIPUSATHN Ha
OKPY’KAaIOIIyI0 CpeZly; TipaBWia paboThl Ha
000pY/I0BaHUM 1 TEXHUKH 0€301acHOCTH

OIIK-6 BazieHueM HopMaMu
TeXHUKU 6e30MacHOCTH U
yMeHue peann30oBaTh UX B
nabopaTopHBIX U
TeXHOJIOTUUeCKUX YCI0BUAX

3HaTh  oOOpy/JOBaHME ¥  TIPOTPaMMBI
Ipe/jHa3HaueHHble /I [IPOBeJieHNst CUHTe3a
Y uccnefoBaHue pasnuuHblx DX CBOMCTB
BelleCTB.

[IK-2 BnageHWeM HaBbIKaMU
WCIIO/b30BaHUsI ~ COBPeMeHHOM
amnmnapaTtypbel TpU MpPOBeJeHUU
HayuHbIX MCC/Ie[IOBAaHUMN

3HaTb OCHOBHBIE MOHSTUS U 3aKOHBI XUMUM

[IK-3 BnajgeHWeM cUCTeMOU
(byHaMeHTa/lbHbIX XUMUYeCKUX
MOHSITUM U MEeTOZA0J0THYECKUX
acrekToB XxumuM, (opmamMu u
MeTO/laMU Hay4YHOT'0 TI03HaHUS

3HaTh OCHOBHBIE 3aKOHbI XMMHU U CME@XXHBIX
HayK

TIK-4 CIOCOOHOCTBIO
TIPUMEHSITh OCHOBHbIE
€CTeCTBEHHOHAyUHble  3aKOHbI

Npy  OOCY>KAEHUM TIO/TyYeHHBIX
pe3y/bTaToB

3HaThb MeTO/IbI aHasmsa BelllecTB, | [ICK-1 noHrMaeT NpUHLMIBI U

COCTaBJISIFOLIUX JKUBYIO MaTepUI0 OCHOBHble  TIPU3HAKW  JKUBOU
Marepuu

3HaTh MeTO/Ibl aHanM3a hepMeHTOB [ICK-3 3HaHMe MOJIeKYJIAPHbIX
OCHOB Orokaranusa,
MeTaboM3Ma,
Hac/1e/ICTBEHHOCTH,

MMMYHUTeTa U (oTopeLenLivu




YMmenust | YMeTb TIpUMeHsITb 3HaHus o0mux u | OTIK-1 CTIOCOOHOCTBIO
crieLiupuuecKux 3aKOHOMEpHOCTel | BOCTIpUHUMAaTh, pa3BUBaTb U
Pa3MUHbIX 00J/lacTell XMMHUYeCKOW HAayKH | UCTIOb30BaTh  TeOpeTUYeCKHe
TIpU pellieHnu NpodeccuoHanbHbIX 3a/1au OCHOBbI  TpPaJMLMOHHBIX U

HOBBIX Da3fie/ioB XUMHUM TpU
pellieHUM  MNpPOQeCcCUOHaNbHbIX
3aza4u
YMeTb BbIOMpaTh MeToAbl AuarHoctuku | OTIK-2 BraseHWeM HaBbIKAMU
BellleCTB UM MaTepuajoB, TMPOBOJUThH | XUMUUECKOTO  SKCIepUMEeHTa,
CTaHZAPTHbIE U3MepeHUs CUHTETUYeCKUMU v
aHa/IMTUUeCKUMU MeTOoAaMH1
MOJIyYeHUs1 M UCCIe[OBaHUS
XUMHUYECKHUX BellleCTB u
peakiuu
Ymetn VICII0/1b30BaTh texHuyeckue | OITK-6 BiaseHveM HopMamu
CpeicTBa JJisi  W3MEPEeHUs]  OCHOBHBIX | TEXHUKHU 6e3omacHoCTH u
rapamMeTpOB TeXHOJIOTMUeCKOro npoLecca | yMeHue peaju3oBaTb WX B
nabopaTOpHBIX u
TeXHOJIOTUUeCKUX YCTOBUSIX
YMers  mpoBoguTh  SKcriepuMeHT  Ha | [IK-2  BrageHnem  HaBbIKamu
Hay4YHOM obopy/ZioBaHUH, TIPOBO/IUTH | UCIIO/Ib30BAHUSI ~ COBPEMEHHOM
00paboTKy pe3y/lbTaTOB M W3MEpPeHWi C | amnmapaTypbl TIpU  TPOBeJEeHUH
WCII0/1b30BaHVeM CreLaJu3MpPOBaHHbIX | HAYUYHbIX UCC/e/l0BaHUI
KOMITbIOTEPHBIX MTPOrPaMM
YMets IlpumeHsiTb OcCHOBHble 3akKoHbI | [IK-3  BrajeHueM  cuctemon
XUMUU (dbyHIaMeHTa/IbHbIX XUMUYeCKUX
MOHATUA W METO/|0/IOTHUYEeCKUX
acrekToB XuMuM, (GopmamMu u
MeTO/,aMH HayUYHOT' O TTI03HaHUS
YMmetb [IPUMEHATh ocHoBHble | [TK-4 CTIOCOOHOCTBIO
eCTeCTBeHHOHAYUHbIe 3aKOHBI Y | IPUMEHSATh OCHOBHBI€
3aKOHOMEDHOCTH pa3BUTUS XWMUUECKOW | eCTeCTBEHHOHAYUHble  3aKOHbI
HayKd TpH  aHa/u3e  TOJyYeHHBIX | TPU OOCYKZAEHUU TIOTyYeHHBIX
pe3yJsbTaToB pe3yJ/bTaToB
YMeTh TmpuMeHsITb 3HaHuA 00mmx U | [ICK -1 moHMMaeT NpUHIUIBI U
crielfu(UueCcKUX CBOMCTB >XMBOM MaTepyy | OCHOBHbIe  TIPU3HAKU  >KUBOM
TIPU pellieHrH NpodeccoHaNbHbIX 3a/1au MaTepuu
YMeThb pelllaTh THMOBbIe yueOHble 3a7aud, | [ICK -3 3HaHME MOJIEKY/ISIPHBIX
Kacaroumecs (hepMeHTaTHBHBIX | OCHOB OuoKaTanmm3a,
TIpeBpalleHuH MeTabosi3Ma,
Hac/1eCTBEHHOCTH,
MMMYHHUTeTa U (hoTOpeLleniuu

Bnagenun | Bianets HaBbIKaM# ncnonb3oBanus | OITK-1 CIIOCOOHOCTBIO

s TeopeTUYeCKUX OCHOB 0a30BBIX | BOCIIPUHUMATh, pa3BUBATh U

(HaBBIKM | XUMWUUYECKUX [AUCLMIUIMH TIDU PpelIeHUM | UCTIONb30BaTh  TeopeThuuecKre

/ OTIBIT KOHKDEeTHBIX XUMHUYECKUX Y | OCHOBbl  TPAJMLIMOHHBIX U

JlesiTe/lb | MaTepyaaoBeueCcKuX 3azau HOBBIX Da3fie/ioB XUMHUM TpHU

HOCTH) pelieHUM  NpodeCcCroHaNbHBIX

3a/1au
Bragets HaBbIKaMH nposesienus | OIIK-2 BraseHveM HaBbIKaMu
JKCIIepYMeHTa U MeToZiaMu 00pabOTKM ero | XMMUUYeCKOTO  9KCIIepUMEeHTa,
pe3y/bTaToB CUHTETUYeCKUMU v




aHa/IMTUYeCKUMU
MOJIyueHUs1 U
XUMUUECKUX
peakiyi

MeTOoJaMH1
VICCIIeJOBAHUS
BelL|eCTB U

Bnazets HaBbIKaMU paboThI Ha
XUMHUUeCKoM 000pyZoBaHWM, TIPUHLIUIIAMHU
pacuéTa TeXHOJIOTUYECKUX PEXXUMOB

OIIK-6 BnaseHneM HoOpmMamu
TEXHUKA  0e30MacHOCTH |
yMeHHe peasv30BaTb UX B
nabopaToOpHBIX u
TEXHOJIOTMUeCKUX YCIOBHUSX

Brnagets ocHoBaMu TIpOOOIIOATOTOBKH /ISt
riposezieHUs1 pa3uuHbix OXA.

IIK-2 BnaseHveM HaBbIKAMU
WCIO/b30BaHUsI ~ COBPEeMeHHOM
amnmnapaTtypel TpU MpPOBeJEHUU
Hay4HbIX MCC/Ie/IOBaHUN

Bnagets  cucremoit
TIOHATUI XUMHUU.

¢byHJaMeHTaIbHBIX

[IK-3 BnajeHWeM CHUCTEMOU
byHIaMeHTa/bHBIX XUMUUeCKUX
TIOHSATUA W METO/[0/IOTHUYEeCKUX
acrieKToB XUMHM, (GopMaMud U
MeTO/IJaM1 HayYHOT'O MO3HAHUSs

BriajieTh OCHOBHBIMUM METOJJAMH aHa/IM3a u
00pabOoTKY TO/TyueHHBIX Pe3y/IbTaToB

IK-4 CITOCOOHOCTEIO
TIPUMEHSITh OCHOBHBIE
eCTeCTBEHHOHAYUHbIe  3aKOHBI
npu  00CY)KZEHHUH TIOTyUYeHHBIX
pe3y/IbTaToB

Bnagets HaBbIKaMU rcnosib3oBanus | [ICK -1 moHMMaeT NMpUHLMIIBI U
TEOPETUUECKMX OCHOB 00  OCHOBHBLIX | OCHOBHbIE TPHU3HAKU  JKHUBOM
BellleCTBax, COCTAaBJISIFOLUX JKUBYIO | MaTepuu

MaTepUro

Bnagets HaBbIKaMU ripuMeHeHus1 | [IICK-3 3HaHue MO/eKy/ISpPHBIX

(hepMeHTaTHUBHBIX MpeBpalljeHui

OCHOB OMokaTasmsa,
MeTabo/13Ma,
HaC/1e[CTBEHHOCTH,

VMMYHUTeTa U (pOoTOpeLeniuu




2. MecTo JUCIMIUITMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbI

HMuciprmiHa «OpraHuueckast XMMHs» OTHOCUTCS K 0a30BOM UacTy.
JucnunuivHa u3ydaeTcs Ha 2 Kypce B 4 ceMecTpe U 3 Kypce 5 cemecTpe.

IlenamMu ocBoeHUs1 AUCLMILIMHBI (MOAyns) «OpraHuueckass XUMUsD» SBJISIOTCS, B COOTBETCTBUU C
obmumu nensmu OOIT BIIO, dbopmupoBaHMe y CTYZEHTOB COBPeMEHHBIX TpeJcTaBjieHuid 00 ypoBHe
HAyUHBIX JOCTIDKEHWH B 00/1IaCTU COBPEMEHHOW OpraHWYecKOW XWUMUH, ee aKTyaslbHBIX IpobjeMax,
3HAKOMCTBO C COBPEMEHHbIMM MeETOJaMU HalpaB/JeHHOrO0 TMOJyuYeHHWs TMPOAYKTOB TOHKOTO
OpraHM4ecKOro CHHTe3a W CO3/aHusl TIperapaTtoB Ha MX OCHOBe /IS Pa3/MuUHBIX 00JslacTell HapOJHOTO
XO035IMCTBaA.

[nis ocBOeHMsT AMCLUIUIMHBI HEoOXOAWMbI KOMIIeTeHLIMH, CPOPMUPOBAaHHBbIE B paMKaxX H3yueHUsi
C/IeIyIOUMX JUCHUIUTMH: [IpyM OCBOEHMM [AHHOW [JUCLMIUIMHBI TPeOYIOTCS caMble BBICOKHE 3HaHWS,
YMeHHsI ¥ HaBbIKH, TNPUOOpeTEéHHBbIe B pe3ysibTaTe OCBOEHWS BCeX TMPe/IIeCTBYIOUUX AUCLIUTUINH,
0Cco0EHHO TakuX, Kak (puU3vKa, BBICIIAsi MaTeMaTHKa, 00Ijasi ¥ HeopraHuueckas XuMmusi, MHPpOpMaTHKa,
aHanuTUYecKast Xumusi, humocodusi, THOCTPaHHBIM SI3bIK

3. CopepxaHue padoueii mporpaMmmMbl (00beM JUCHMIUIMHBI, THNBI U BUABI YU4eOHBIX 3aHATHH,
yueOHO-MeTo/uuecKoe ofecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs)

Cogeprkanre paboueii mporpaMmel ripeictaBiaeHo B IIpunoxkennu Ne 1.



1. q)OH/f[ OLI€EHOYHbIX CPeACTB 10 AUCHUII/IHHE

4.1. IlepeueHb KOMIETeHIMI C yKa3aHHEM 3TanoB UX ()oOPMHUPOBAHUSI B MPOLIeCCe 0CBOEHUA
oOpa3oBare/sibHOM NporpaMMbl. ONMCaHUe NOKa3aTe/ieid U KpUTepUeB OLleHUBAaHHUS
KOMIIeTEeHI[HI Ha Pa3/IMYHBIX ITanax ux ()opMUPOBaHUs, ONMCAHUe KA1 OLleHNBaHHUSA

Kop u hopmynpoBKa KOMIeTeHLIUN

OITK-1 crioco6HOCTBI0 BOCIIPUHHMMAThL, PAa3BHUBaTh M MWCIIO/Ib30BATh TEOPETHUECKHe
OCHOBBI TPA/IMLIMOHHBIX U HOBBIX pa3/ieJIoB XMMUM NPU pellieHuH NpodeCcCUOHATbHBIX 3a/1au

Ortan [Inanupyemsblie pe3yJibTarhl
(ypoBeHb) obOyueHust He
OCBOEHUS (mokasaTenu fOCTIDKeRMS | - 3auTeHo
KOMIIETEHLIM | 3a/JaHHOTO0 YPOBHSI OCBOEHUS
U KOMITeTEeHLINN)
[TepBobi 3Harsb: Teopetuueckue | He 3Haer | Mimeer yeTKoe, 11eJIOCTHOE
JTarn OCHOBBI 0a30BBIX XHUMHUECKUX TpeJiCTaB/IeHle O  COZlep KaHUU
(YpoBeHb) JVCLIUIIVH OCHOBHBIX XMMHUYECKUX KypCOB U
o0mmmx 3aKOHOMEPHOCTSIX
XUMHUUECKUX IIpOLIeCCoB,
V3y4yaeMbIX B paMKaxX OCHOBHBIX
XUMUUECKUX JUCLUIUIVH
Bropon YMeTb: TipuMeHATh 3HaHus | He ymeer | Ymeer 1uiaHupoBaTh paboty
3Tan o0mux U crequpuuecKux VHTEpIIPeTUPOBaTh I0yYeHHbIE
(ypoBeHb) 3aKOHOMEpPHOCTEeN Pa3/TMYHbIX pe3ynbTaTbl C TIPUBJIEUEHHUEM
obnacTeil XMMHUYECKOM HayKU TeOPeTUYeCKUX  Mpe/CTaB/leHuI
TIpH peleHnun 6a30BbIX XUMHYeCKUX
npoeCcCHOHAIbHBIX 3a/au JUCLIMIJIMH
Tpetuii Bnagets: HaBblKamu | He Bnaneer HaBbIKaMu TIpUMeHeHUs
ITar VICII0/Ib30BaHUs BJIafieeT TeOPeTUUeCKUX OCHOB XUMUHU IIPU
(ypoBeHb) TeopeTuYeCcKux OCHOB [JIAHUPOBAaHUU pabor B
6a30BbIX XUMHYECKUX rpogeccruoHa/bHOU cthepe
JUCLMIVIMH TIpA  pelleHUH JlesiTeIbHOCTU U T'PaMOTHOM
KOHKDEeTHbIX XUMHWUYeCKUX U VHTepIipeTaLuu T10JIy4eHHBIX
MaTepHaaoBeuecKuX 3a/a4y pe3yJIbTaTOB

OIIK-2 B/IaIECHUEM HABBIKAMU XHUMHUECKOI'O 3SKCII€EpUMEHTa, CHUHTETUYECKHMMU U
dHAJIMTHYECKHUMH METOAdMU TMOJIyUeHHs U NCC/IeJOBaHWA XUMHUUYECKHX BeIleCTB 1 peaKL[I/Iﬁ

Oran [lnanupyemble  pe3yJibTaThbl
(YpoBeHb) o0yueHUs He
OCBOEHUsI (mokazarenu JOCTIDKeRMS | - 3aureHO
KOMIIETEHLIU | 33/]JaHHOTO YPOBHSI OCBOEHUSI
v KOMITEeTeHLIUN)
[TepBbiii 3HaTb:CTaHAAPTHBIEe MeTOoAbl | He 3Haer 3HaeT  CTaHZapTHbIe  METO/bI
3Tan NoyueHusi, UAeHTU(UKALUU MoJiyueHusi, WAeHTUPHUKALUU U
(YpoBeHb) M  UCCNelloBaHUS  CBOMCTB HCCeIoBaHUS CBOMCTB
BellleCTB W MaTepHuaJoB, pa3MyHbIX TPYyNN BeIleCcTB U
TpaBH/Ia 06paboTku u MaTepuasoB; TIpaBWIa TEeXHUKU
o opmsieHust pe3y/bTaToOB Oe3omacHocTM TIpU  pabote ¢
paboTel, HopmbI Th HUMH, OCHOBHbIe TpeOOBaHHMS K
o opmIIeHHI0 pe3y/bTaToB
JKCIepyMeHTa
Bropoii YMeTb: BblOMpaTh Metozbl | He ymeer | Moxker yKasartb HECKOJIbKO




3Tarn [MarHOCTUKU  BeILeCTB U MeTO/IOB HCC/IeIOBaHUS
(YpoBeHb) MaTepHasoB, TIPOBO/IUTH KOHKDETHOT'0 BellleCTBa
CTaHZApTHbIE U3MepeHHs (maTepuarna, ripotiecca),
chopmympoBath TpebOOBaHUSI K
yCJIOBUSIM [IMAaTHOCTUKH, yMeeT
a/larTUpoOBaTh CTaH/lapTHbIE
METOAUKU  SKCIepuMeHTa /st
pellieHuUs] KOHKPETHBIX 33/jau
Tpetuit Bnazers: HaBbIKaMU He B nonHom ob6beme  BiajieeT
3Tan TpOBe/leHusT SKCIepUMeHTa U | Biafieer HaBbIKaMU MHOTOCTa/JUHOTO
(ypoBeHb) MeToaMu  00pabOTKU  ero CUHTe3a, OCHOBHLIMU MeTO/|JaMU
pe3y/ibTaToB JIMarHOCTUKU BelleCTB
(MaTepuasnoB) u MeTOo/IaMU
ob6paboTku pe3y/IbTaToB
JKCIIepUMeHTa

OIIK-5 cnoco6HOCMbIO K NOUCKY, 06pabomke, aHaau3y HayyHou uHgopmayuu u ¢popmyaupoexe

HA UX OCHOBe 8bI80008 U Npeds10JceHUll

JTtan [Tnanupyemsbie pe3yJ/ibTaThbl
(YpoBeHb) o0yueHwUs H
OCBOEHUS (moka3zarenu JIOCTH)KEeHUST BEEITEHO 3auTeHo
KOMIIETeHLIX | 3aJaHHOr0 YPOBHS OCBOEHHUS
u KOMITeTEeHLIUN)
[TepBbiii 3HaTh: He 3Haer | meer oOijee 1ipefcTaBieHHe O
3Tart CTaHZJAPTHbIE MEeTO/bI ITOUCKA, MeTo/ax IIOUCKa, oGpaboTki  u
(YpoBeHb) 06paboTKY 1 aHa/IM3a Hay4YHOM aHa/M3a HayyHOH MH(popMaluu u
criocobax Tipe/ICTaBIeHUs!
uHpopMalyu , paBuIa
pe3y/bTaToOB TMOWCKa, 06paboTKU U
00paboTKH 1 oopmIeHHs AHA/3a
pe3y/IbTaToOB TIOMCKa, 00paboTKH
Y aHa/IM3a
Bropoii YMers: ucronb3oBath | He ymeer | YMeeT wcCronb30Bath CTaHAApTHbIE
JTarn CTaH/[apTHbIE METO/bl TTOUCKa, MeTO/bl  TIOMCKa, obpabotku u
(ypoBeHb) 06paboTku U aHanM3a Hay4HOU aHa/M3a Hay4yHOM  MH(OpMaLyuy,
uHpopMaruH, npaBuia OCHOBHbIe TpeboBaHHUS K
obpabotku U odopmieHUs oopM/IEHUIO Pe3y/IbTaTOB TIOMCKaQ,
pe3y/ibTaToB TIOMCKa, 00paboTKM 1 aHa/mM3a
00paboTKH U aHa/IM3a
Tpetuii Bnagers: HaBbIKamu moucka, | He Bageer MeToJaMUu TIOMCKa,
JTan 00paboTKM M aHanu3a HayuyHOH | Bjiazieer 00paboTKM ¥ aHaiM3a Hay4YHOU
(ypoBeHs) uHMOpMaIH, TpaBu/ia vHdOopMaliH, MpaBuia 00pabOTKU U
obpabotku u  odopmieHUs ohopM/IeHUsT pe3y/bTaTOB TIOMCKA,
pe3y/bTaToB TIOWCKa, 06paboTKU U aHaM3a

00paboTKH U aHa/IM3a

OIIK-6 3HaHuemM HOpM mexXHUKuU Ge30NacHOCmMu u yMeHUeM peajau30edamb ux 6 /1a60pamopHbIX

U mexHo/102u4eCKuUx yc/ao8usx

oran [Inanupyemsbie pe3yJibTaThl

(ypoBeHb) obOyueHust He

OCBOEHUsI (mokazartenu OCTIDKeRMS | - 3aureHO

KOMITeTeHLIM | 3a/laHHOr0 YPOBHSI OCBOEHUsI

u KOMIIeTeHILINN)

[TepBobii 3Harsb: He 3Haer | 3HaeT mNpUHLMIBI OIpefeeHus
JTan OCHOBHBIE XapaKTepUCTUKU U 5K0JIOTUYEeCKOU Oe3omacHoOCTH




(YpoBeHb) CBOMCTBA KOMITOHEHTOB TIPOU3BO/CTB, MeTO/Ibl
XUMUUECKUX  TPOU3BO/CTB; rpej0TBpalLleHUst BO3MOJKHBIX
TUMBl U CTeNeHb BO3[eNCTBUS aBapuu
XUMHYeCKUX TpeJnpusiTUi Ha
OKpYXatoIlyo cpeny;
TIpaBUIa paboThI Ha
obopy/sioBaHUM U  TeXHUKHU
6e3omacHoCTH
Bropou YMertsb: ucrionb3oBath | He ymeer | YMeer orpeiessaTh PUCKY;
JTarn TeXHUYeCKHe CpesCcTBa [JIs Tpe/iBU/IeThb MOC/Ie[CTBUS aBapuH,
(YpoBeHb) H3MepeHust OCHOBHBIX BO3HMKawllle B  pe3yJbTare
rapameTpoB OTKa3a paboThkI ammapaTypsl
TeXHOJIOTUUeCKOro rnporecca
Tperun Bnagers: HaBblkamu pabotsl | He Bnageer  merogamu  pacuera
JTan Ha XUMHYECKOM | BrafieeT PUCKOB XUMHYECKUX
(ypoBeHb) 000pyi0BaHNH, TIPUHLUIIAMUA TIPOM3BO/CTB. [TpuHLMIaMu
pacuéra  TeXHOJIOTMYeCKUX JIMarHOCTUKYU XUMHKO-
PE>XXMMOB TeXHOJIOTMYeCKON CUCTEMBbI

[TK-2 B/ajeHreM HaBbIKaMH MCII0/Ib30BaHUsI COBPEMEHHOM armapaTyphl MPY MPOBeZieHUM HayUHbIX
HCCJie/IOBaHUM

Jrarn [Inanupyemble  pe3yJ/ibTaThbl

(YpoBeHb) o0yueHuUst He

OCBOEHUsI (mokazarenu AOCTIDKEeRMA | - 3aureHO

KOMITeTeHLIA | 3alaHHOr0 YPOBHSI OCBOEHUs

u KOMITeTEeHLIU)

[TepBoii 3Harb: He 3naer | CamocTosiTe/IbHO MIOJK/IF0YaeT

JTan obopyJoBaHHe W TIPOrpPaMMbI KOMIIOHeHTbI TIpubopoB. Vmeer

(YpoBeHb) rpe/iHa3HaYeHHble Lt rpe/iCTaB/ieHusi 0 HOPMa/IbHOM U
TpOBe/leHUst CUHTEe3a u KPUTHYECKOM pexxumax 150:¢
yccaefoBaHue pasuuHbix X ¢yHkipoHnpoBanus.  CriocobeH
CBOWCTB BelLleCTB. JIMarHOCTUPOBATh MpOCThIe

ommMOKM TIPUOOPOB M TIPOrpamMm
yrpaBJ/ieHUst

Bropoii YMmets: npoBoguTh | He ymeer | CaMOCTOSITeJTBHO — OCYILIECTBJISIET

JTan 5KCIIEpUMEHT Ha Hay4YyHOM BCe JTalbl SKCIepUMeHT Ha

(YpoBeHb) 000Opy/IoBaHNH,  TIPOBOJUTD Hay4YHOM obopyioBaHuH,
00paboTKy pe3ynbTaToB U TTPOBOJIUT 06paboTKy
V3MepeHui C pe3yJibTaTOB W M3MepeHud C
HCII0/Ib30BaHUEM WCII0/Ib30BaHUEM
CrieLaau3rpOBaHHbIX CrieLaau3upOBaHHbIX
KOMIbKTEPHBIX ITPOrPaMM. KOMITbKOTEPHBIX ITPOrPaMM.

Tpetuit Biagets: ocHoBamu | He CamocrosTesibHO criocobeH

JTan MpOOOTIOATrOTOBKU ISl | B/ajeeT OCYLeCTBUTb  TOJHBIA LUK

(YpoBeHb) [poBe/leHust pas/IMyHbIX 1po0OIIOArOTOBKH
DXA.

IIK-3 noHuMaHHeM OCHOBHBIX BaKOHOMepHOCTEﬁ Pa3BUTUA XUMHUECKOU HAyKH, BJlaJleHHueM
CUCTEeMOH CDYH,E[aMeHTa]IbHI)IX XUMHAYECKUX TIOHATUM U MEeTOAO0J/IOTUUeCKHMX dCIIeKTOB XHWMMH,
Q)OpMaMI/I N METOAdMH HAYUHOI'O TTI0O3HAHUA

Oran [TnaHupyemble  pe3ysbTathl | He 3auTeHo
(ypoBeHb) 00yueHust 3a4yTeHo
OCBOEHHSI (mokasatenu JOCTHKeHHsT
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KOMIIETEHLIM | 3a[JaHHOTO0 YPOBHSI OCBOEHUS

U KOMITeTEeHLINN)

[TepBbiii 3HaTh: He 3naer | CdopmupoBaHHOe U

JTan OCHOBHBIE TIOHATUSI U 3aKOHBI CUCTEeMaTHU3UPOBaHHOE

(YypoBeHb) XUMUU rpe/iCTaB/ieHWe 0O XHMUUYeCKOU
Hayke

Bropoiu YMertsb: [Tpumensats | He ymeer | CdhopmupoBaHHOe yMeHue

JTan OCHOBHBI€ 3aKOHbI XUMHUU peliatb CTaHZAPTHbIE 3a/Jaud Ha

(ypoBeHb) rpuMeHeHre (PyH/aMeHTaTbHbIX
XUMUYECKUX TTOHSITUM U 3aKOHOB

Tpetuii Bnagets: Cucremotii | He YcnenrHoe 5 CHCTeMHOoe

JTan (yHJaMeHTa/lbHBIX TOHSATHM | BazieeT BJIaJleHHe CUCTEMOM

(YypoBeHb) XUMHUHU. (dbyHIaMeHTaNbHbIX XUMHUYECKUX
TIOHSITUN

IIK-4 cnOCOBGHOCTbK MPUMEHSATb OCHOBHblE €CTEeCTBEHHOHAay4YHble 3aKOHbl Mpu
06CYXAEHUN MOMYYEHHbIX Pe3ynbTaToB

Jrarn IInanupyemble  pe3yJbTaTbl
(YypoBeHb) obOyueHust He
OCBOEHUs (mokasarenu AOCTIDKeHMs | - 3auTeHO
KOMITeTeHLIM | 3a/laHHOr0 YPOBHSI OCBOEHUsI
5! KOMITeTEeHLIV)
[TepBbiii 3HaThb: He 3Haer | [TonHble ¥ CUCTEMHBIE 3HAHUS O
JTan OCHOBHbIe 3aKOHbl XUMHUU U eCTeCTBeHHOHAyUHbIX 3aKOHax U
(YypoBeHb) CMe)KHBIX HayK 3aKOHOMEPHOCTSIX pa3BUTUS
XUMHYECKOW HayKU
Bropoii YwmeTb: npumeHsiTh ocHOBHble | He ymeer | CdopMupoBaHHOe yMeHUue
JTarn eCTeCTBeHHOHay4Hble 3aKOHBI pelartb TUTIAYHbIE 3a/1auy,
(YpoBeHb) M 3aKOHOMEPHOCTH DPa3BUTUS CBsI3aHHble  C  TIPUMEHEeHUeM
XUMUYECKOM  HAayKu  TIpU eCTeCTBeHHOHAyUHbIX 3aKOHOB U
aHanuse MOy YeHHBIX 3aKOHOMEpPHOCTe! pasBUTUS
pe3y/bTaToB XMMHUYECKOM HayKy IpU aHaiuse
TIOJTYYEHHBIX Pe3yJ/bTaToB
Tpetun Biagets: OCHOBHbIMHU | He YcnemHoe 51 CUCTEeMHOe
JTan MeTOZ,aMH1 aHanusa U | Blajeer BJ/Ia/leHVe HaBbIKaMU NPUMeEHEeHUs
(YpoBeHb) 0bpaboTku T10JTyYeHHBIX OCHOBHBIX eCTeCTBeHHOHay4Hble
pe3y/bTaToB 3aKOHBI U 3aKOHOMEpPHOCTei
Pa3BUTUSI XUMHUUYECKOW HayKHu MpH
aHanuse TIO/TyYeHHBIX
pe3y/bTaToB

IIK — 7 yMeHueM NpeJCTaB/ATh TOJyUeHHble B UCC/Ae0BaHUSIX pe3y/bTaThl B BUJE OTUETOB U
Hay4yHbIX MyOnMKalui (CTeHOBble JOKMajbl, pedepaThl U CTaThM B TEPUOAUYECKOH HAyUHOM
TeyaTi)

Jran [Inanvpyemble  pe3y/bTaThbl

(YpoBeHb) o0OyueHwUs He

OCBOEHUS (mokasarenu OCTIDKeHUA | - 3auTeHo

KOMITeTeHLIX | 3a/IaHHOTO0 YPOBHS OCBOEHUSsI

v KOMITEeTEHLIU)

[TepBbIli Bnapets: Biiagetsb He Bnageer HaBblKaMH yyacTus B

JTan HaBbIKaMM yuyaCTHsl B BJ/IaJieeT HayuyHoii  Oeceze,  CBOOOZHO

(ypoBeHb) MHOT'OCTOPOHHEN Hay4YHOU WCII0JIb3yeT crieliupuUecKyro
Geceie, UCII0JIb3Ys B YCTHOM XUMUYECKYI0 TEPMHUHOJIOTHIO
peun crieliupuuecKyro
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XUMHWUYECKYHO TEPMHUHOJIOTHUIO

Bropoii BnageTs: He CBob6o/1HO TpUMeHsieT B

3Tan yCTOWUMBBIMU HaBbIKaMU BJazieeT JIUCKYCCUU

(YypoBeHb) rpogeCcCUOHA/ILHOTO ob1iernpodeccrioHanbHbIe
XUMUUECKOT0 s13bIKa XUMUUECKHe TePMUHBI

Tperun Bnagers: HaBbIKaMU He CBobogHO IIpUMeHsIeT

yTarn yuacTusi B Hay4HOMH BJIa/leeT cretyryeckye XUMUYeCKHe

(ypoBeHb) JIACKYCCHU, TIPUMEHSIS TePMUHbI W 3HAaHWS B Hay4yHOU

Pa3HOCTOPOHHYE 3HaHUS O
crierpiriKe TIpeNpUSTHS
(vccnes0BaTeIBCKOrO
WHCTUTYTA, PUPMBI U T.1.), B
KOTODOM CTY/IeHT ITPOBOJUT
HayyHble UCC/Ie[JOBaHusl.

AUCKYCCHUHN

KpurepusiMy orjeHUBaHUS SIBJISTFOTCSI Oasiibl, KOTOPbIe BBICTABJISIFOTCS TIPerofjaBaresieM 3a

BU/IBI

JiesiTeTbHOCTU  (OLleHOUHbIe CpefCcTBA) TI0 MTOraM H3yueHUsi MojyJeit (pa3zjesoB

JTUCLIUTI/IVHBI), TIePeUMC/IeHHBIX B PEUTUHT-TI/IaHe AUCLIMILIINHGI (0151 3auema: TeKyIIUid KOHTPOJIb —
MakcumyM 50 6arioB; pybexkHbIi KOHTPOIb — MakcuMyM 50 6asiioB, MOOIIpUTenbHbIe Oasibl —
Makcumym 10).
[ITkasbl OLleHUBAHUS:
3auteHo — oT 60 f0 110 peliTHroBbIX Oa/UTOB (BK/ItOUast 10 TOOIPUTETLHBIX 6AsIoB),
He 3auTeHO — oT 0 710 59 peUTHHTOBBIX OasioB).

4.2. TunoBble KOHTPOJIbHBIE 3aJJlaHUsI WM HHbIE MaTepHa/Ibl, He00X0/[UMBbIe /I/ISl OL[€HKHU
3HAaHMU, yMeHU}, HABbIKOB U OMNbITA /|eSiTe/IbHOCTH, XapaKTePU3yIHUX 3TaMbI
(opMupoOBaHUA KOMIIETEHI[HI B MPoIjecce 0CBOeHUs1 00pa3oBaTe/IbHON MPOrpaMMbl.
MeToauueckue MaTepuasbl, onpe/e/sAniie NpoeAypbl OLleHUBaHUA 3HAHUHU, YMEeHHH,

HABbBIKOB H OIIbITA J€ATE€/IBHOCTH, XdPAKTEePHU3YHOILIHUX 3TAIIbI d)OpMP[pOBaHI/IH

KOMIIeTeHI[Ui
OTarnbl Pe3y/bTaThl 00y4YeHus’ Kommerenuus OueHouHbIe
OCBOEHU cpezCTBa
s
3Hanus | 3Hatb:  Teoperuueckue | OITK-1 criocobHOCTRIO | KosmokBryMm, TecT
OCHOBBI 0a30BbIX | BOCTIPUHUMAT, pasBUBaThb u

XUMHUYeCKHUX JHUCHUITINH

HCI10J/Ib30BaTh TeOpeTUUeCKHe OCHOBEI
TPpaAULIMOHHBIX W HOBBIX Ppa3fe/ioB

XUMUU rpu pelLIeHuH
npo(eCcCHOHA/IbHBIX 3aau
3HaTbCTaHAAPTHLIE OIIK-2 B/1aJIeHHEeM HaBblKamu | Ko/uiokBuyM, Tect
MeTO/ bl MOJIy4YeHUs], | XUMUYEeCKOro 9KCIepUMEHTa,
naeHTUhUKaI[UH U | CHHTeTUUECKUMM M aHaIUTUYeCKUMU
WCCNeIOBaHUSI CBOWCTB | METO/IaMU MOJTyYeHust u

BEIL[eCTB YU MaTepUasoB,
npaBuia 00paboOTKU W
odopMieHus
pe3yJibTaToB
HOpMEI Th

paboTsl,

WCC/IeIOBaHUS XUMUYECKUX BelleCTB
Y peakLun

*IToyKHBI COOTBETCTBOBaTh KapTaM KOMITETEeHLI.
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3HaThb OCHOBHbIE
XapaKTePUCTUKU U
CBOMCTBA KOMIIOHEHTOB
XUMUUECKUX

MPOM3BO/ICTB; THIMbI U
CTeTleHb BO3/IeHCTBUS
XUMHUYECKUX

TIpeAnpUITUI Ha
OKpy>KaloLlyro  Cpefy;
rnpaBwia  paboTel  Ha
obopyj0BaHUH u

TeXHUKU 0e30IacHOCTU

OIIK-6 BnaseHreM HOpMaMu TeXHUKU
6e30MacHOCTH ¥ yMeHHe pean30BaTh
150'¢ B nabopaTopHBIX 17}
TeXHOJIOTUUeCKUX yCIOBUSX

KosinokBuym, Tect

3HaThb CTaH/japTHbIE
METO/IbI TIOWCKa,
06paboTkKM W  aHanM3a

HayuyHoW wuHpopMaluu
mpaBuia  o6paboTku U
odopmsieHUs] pe3y/bTaToB
IIOMCKa, 06paboTKu U
aHamM3a

OIIK-5 Bnamers 06a30BbIMA HaBbIKaMU
Moucka, ®  00paboTKM  HayuyHOM

vH(popMaIu

Konnoksuywm, Tect

3HaTh O00OpyZOBaHWE U
TIPOrPaMMBbI

[1IK- 2 BnaseHreM HaBbIKAMU
HCII0/Tb30BaHUsI COBPeMEHHOM

KosinokBuym, Tect

rpefiHa3HaueHHble /IS | arrapaTyphbl [IPU [PoBeeHU!
TIpOBe/IeHUs] CHHTe3a U | HayUHbIX UCC/e[0BaHUI
HcceloBaHue
pa3nuHbix PX CBOMCTB
BellleCTB.
3HaTb ocHoBHble | [IK- 3 Bnagenwem  cucremou | KomtoksBuywm, Tect
MOHATUA M 3aKOHBI | (yH/JaMeHTa/IbHbIX XUMHYECKUX
XUMUU TIOHATUN 151 MeTO/|0JIOTUYeCKUX
acrmekToB  xumuM, (GopMaMu U

MEeTOJaMH HAaYYHOI'O IT03HAaHUA

3HaTb OCHOBHLIE 3aKOHbBI
XUMHHU U CMEXHBIX HaYK

[TK- 4 crnocobHOCTbIO TIPUMEHSITh
OCHOBHBIE eCTeCTBeHHOHayYHble
3aKOHBI 1Ipu o0CyXK/1eHUH

T0JTyYeHHBIX pPe3y/IbTaToB

Konnoksuywm, Tect

3HaTh: busrueckue
CBOMCTBA MaTepualoB U
BellleCTB

[IK-7 Biapetb: Tipe[CTaB/eHUsIMU O
TpUPOZIe XMMUUECKOTO BelllecTBa U
(b13MYeCcKrX CBOMCTB TOC/IeJHETO

KO]’[]’[OKBI/IYM, TeCT

YmeTb TIPUMEHSTh
3HaHUS obmux o
crieljuuueckux
3aKOHOMEpPHOCTe!
pa3MuUHBIX  0bJlacTel
XUMHUUYECKON HayKu IpH
pelleHnH

OIIK-1 CTIOCOOHOCTHIO
BOCITPUHUMATh, pa3BUBaThb u
WCIIO/Tb30BaTh TEOPETUYeCKHe OCHOBBHI
TPAJIMLIMIOHHBIX W HOBBIX Pa3/esioB
XUMUN TpH pereHnn
npodeccroHabHbIX 3a/au

Konnoksuywm, Tect

rpodecCcroHaNTbHBIX
3a/1a4u

YMenusi | YMmerb BbIOUpath | OITK-2 B/iazieHreM HaBbIKaMH KosinokBuywm, Tect
MeTO/bl  JUAarHOCTHUKM | XUMUYECKOI'O 3KCIeprMeHTa,

BeEIIeCTB U MaTepUdJ/IOB,

CHUHTEeTUUYeCKMMHU U dHAJITUTUUeCKNUMHU
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TIPOBO/IUTH CTaHAAPTHBIE
V3MepeHUst

MeTOo/laMH TOJTyueHUs U
VCC/Ie/lOBaHUSI XMMUUECKUX BellleCTB
Y peakun

YMeTs: OIIK-5 Bnageth 0a30BBIMH HaBBIKAMU KoJsinokBuywm, Tect
TIPOBO/IUTH aHanv3 | Moucka, W 0o0paboTKM  HayuHOMH
HayuHoW wuHbopMaruu U | UHGOpPMaLUU
(hopMy/MDOBKY Ha  UX
OCHOBe BBIBOOB n
nipei/I0KeHnH
YMere  ucnonb3osars | OIIK-6 BrageHrem HopMamu TexHUKU | KossiokBUyM, TeCTt
TeXHUYeCcKWe cpejcTBa | 6e30MacHOCTH M yMeHUe peayM30BaTh
s HU3MepeHus | Ux B nabopaTOpHBIX v
OCHOBHBIX I[1apaMeTpOB | TeXHOJIOTUYeCKUX yCIOBUAX
TeXHOJIOTUYeCKOIo
ripoliecca
YMmetb nposoguth | IIK- 2 Bnagenuem  HaBbiKamu | Ko/uloKBUyM, TeCT
9KCIIePUMEHT Ha | UCII0/Ib30BaHUs COBpeMeHHOMU
Hay4HOM 00O0pYZOBaHMH, | amrapaTtypbl rpu TpOBeleHUun
MpOBOIUTh  00pabOTKY | HAyUHBIX UCC/IeJOBAaHUI
pe3y/bTaToB u
H3MepeHUi C
UCII0/Ib30BaHUEeM
CrieLiau3upoOBaHHbIX
KOMITBIOT@PHBIX
[porpamMm
YMetb [Tpumensite | [IK- 3 Bnagenwem  cuctemoit | KomiokBuywm, Tect
OCHOBHBIE 3aKOHBI | QyH/|JaMeHTa/IbHbIX XUMHUUECKUX
XVMUU TIOHATUH u MeTO/I0/I0TUYeCKUX
acmekToB  xumuM, ¢dopmMamMu U
MeTOZlaMH HayYHOI'O [T03HaHUs
YmeTb npumensTh | [TIK- 4 cnocobHOCTRIO TIpUMeHSITh | KosloKBUyM, TecT
OCHOBHBbIE OCHOBHbBIe eCTeCTBeHHOHAYUHbIe
eCcTeCTBeHHOHay4YHble 3aKOHBI rpu o0CyXIeHNH
3aKOHBI Y | [TOJIyYeHHBIX pe3y/bTaToB
3aKOHOMEpHOCTHU
pasBUTUS  XUMUUYECKOU
HayKu TIIpM  aHaau3e
T10/Ty YeHHBIX
pe3y/IbTaToB
Ymerts: ruiaHupoBath | [IK-7 CriocobeH rtpamMoTHO pabortaTh | KosimokBuywm, Tect
paboTy C XUMHUECKHUMH | C XUMUUYeCKUMU BellleCTBaMU
Bell[eCTBAMU pasnuuHoi npupofel. ViMeeT ueTkKue
Trpe/CTaB/eHus 0 rpupoze
XUMUYECKOI'0 BellleCTBa.
Bnagets HaBblkamu | OITK-1 cnocobHoCTRIO | KosmokBUyMm, TecT
VICTI0/1b30BaHUs BOCIIPUHUMATD, pa3BHBaTh u
TeOpeTUYeCKUX  OCHOB | UCII0J/Ib30BaTh TeOpPeTUYeCKUe OCHOBBI
0a30BbIX  XUMUYECKUX | TPAJIMIMOHHBIX U HOBBIX Pa3/esioB
JUCLIUTUIUH TIpY | XUMUHU rpu peleHuu
pellleHMd  KOHKPETHBIX | Mpo(eCCUOHANbHbIX 3a/1a4
XUMUUYeCKUX U
MaTrepuaioBelueCKux
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3a7au

Bnagets
TpOBe/|eHUs
JKCIIepUMeHTa u
MeTofaMu  06paboTKH
€ro pe3yJ/bTaToB

HaBBbIKdAMHN

OIIK-2 B/1aJIeHHEeM HaBbIKaMM
XUMUUECKOTO JKCIIepUMEHTa,
CUHTETUYECKUMM M aHAJIMTUUYeCKUMU
MeTOojaMUu MOJTy4YeHust u
HCC/Ie/IOBaHUSI XMMHWYECKUX BeIeCTB
Y peakLui

KoJsinokBuywm, Tect

Bnazgetsb 0a30BBIMHU
HaBBIKaMH
obpaboTku

vH(popMaLuu

MOUCKa, W
Hay4HOU

OTIK-5 Bnageer moucka u 00paboTKu
HayuHOU uH(opmarm 13
CreLMaIM3UPOBAHHbIX
TIPOBO/IUTD TIOJIHBIN aHaMNM3 UH(OPMAaIUu

HNCTOYHHKOB nu

KoJsinokBuym, Tect

Bnagenn
s
(HaBBIKH
/  ONBIT
JesiTesib
HOCTH)

Bnagets HaBbIKaM#
paboThl Ha XUMHUECKOM
000pyZI0BaHUH,
MPUHLIMIIAMU  pacyéTa
TEeXHOJIOTUUeCKUX
peXKUMOB

OIIK-6 BnasieHueM HOpMaMU TeXHUKHU
Oe30racHOCTH U yMeHHe pean30BaTh
ux B nabopaTOpHBIX U
TeXHOJIOTUUeCKUX YCIOBUAX

KoJsinokBuywm, Tect

Bnagets OCHOBaM#
NpOOOTOATOTOBKY  [IIst
TIPOBE/IEHUsT Pa3/TUUHBIX
DXA.

I[TIK- 2  BjameHuem
HCII0JIb30BaHUS

armnaparypbl rnpu
Hay4HbIX MCC/Ie/I0BaHUN

HaBbIKaMU
COBpPeMeHHOU
TIpOBeJIeHUU

KoJsinokBuym, Tect

Bnagets CHUCTEeMOU
(byHIamMeHTabHBIX
TIOHATUN XUMUU.

CHUCTEeMOH
XUMUUECKUX

IMK- 3  B/ajieHUEM
(dbyHIaMeHTaIbHBIX
TTOHSATUM u MeTO/I0/IOTUYEeCKUX
acrekToB  XuMud, GopmMamMu U
MeTO/laMU Hay4YHOI'0 TI03HaHUS

KosnokBuym, Tect

Bnagets OCHOBHBIMU
MeTOZlaM{  aHa/M3a W
00pabOTKH IMOTyYeHHbIX
pe3yJIbTaTOB

I[MK- 4 croco6HOCTBI0 TIPUMEHSTh
OCHOBHBIE ecTeCTBeHHOHayUHbIe
3aKOHBI TIpu 00Cy>KIeHUH
TI0JTyYeHHBIX Pe3y/IbTaTOB

Konnoksuywm, Ttect
KosnokBuym, Tect

Bnagets:  mpuHLMIIamMu
aZiekBaTHOM  paboThI C
XUMUYEeCKUMU
BellleCTBAMU

[1IK-7 ITokasbiBaeT yBepeHHoe
BlajieHne Tpu  pabote Cc C
Trpe/iCTaB/IeHHbIMU XUMUYeCKUMU
peakTMBamMu

KosinokBuym, Tect

4.3. PeMTHHI-IIVIaH JUCIUILIMHBI

PeliTuHr-11an AUCHUIUIMHEI IMTPpeACTaBJ/IEH B ITPU/I0OKEHUHN 2

3auerT sIB/IIeTCS OLIEHOYHBIM CPe/ICTBOM /IJis BCEX 3TarlOB OCBOEHUsI KOMITeTEeHLMH.
ITepeBop otieHky u3 100-6atbHOM B CUCTEMY 3aueT/He3aueT MPOU3BOAUTCS C/IeAYIOIIUM 00pa3oMm:
- 3auTeHO — oT 59 70 110 6amnoB (Bk/Itouas 10 MoOIIPUTENbHBIX 0A/IIOB);
- He 3auteHo — ot 0 10 59 6anoB.

VuuBUAYyaIbHBIA ONPOC TTPOBOAUTCS TIOC/Ie W3yUeHHs HOBOM TeMBbI C L{e/IbI0 BbISICHEHHS
Haunbosee CJIOXKHBIX BOTIPOCOB, CTeTIeHU YCBOeHUsT MH(OpMaLvH.

I'pynmoBoii ompoc TpOBOAUTCS TIOC/e W3y4YeHUs] HOBOM TeMbl C Iie/IbI0 BBISICHEHUS
Haubosiee CIOXKHBIX BOIPOCOB, CTeTeHW YCBOeHUsT WMH(GOPMAL[UM, TOAep)KaHusl BHHUMAaHUS
C/ylarolel ayJuTOpUH.
Kpurepuu oneHkH (B 0a/1/1ax)MHAHBHAYQ/IGHOT0 M TPYNIIOBOr0 Ompoca:
- 0 6an/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTY/IeHT He MMeeT Tpe/icTaB/eHust 06 o0cyxjaeMoM

BOIIPOCE;
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- 1 6an BBICTABSIETCS CTYAEHTY, €C/IN CTYJeHT MMeeT (hparMeHTapHbIe Tpe/iCTaB/ieHus 00
o6cy»K/1aeMoM BOTIPOCE;

- 2 6as1a BBICTABJIAETCA CTY/IEHTY, €C/TU CTYZEHT UMEeT HeloJ/HbIe TIPe/ICTaB/IeHHs 00
00Cy>kZ1aeMoM BOTIPOCE;

- 3 Oas1a BBICTABJISIETCS CTY/IEHTY, €C/TH CTYZEeHT uMeeT CPOPMUPOBAHHbBIE, HO COZIepIKalle
CyliecTBeHHbIe po0besibl TIpe/icTaBaeHrst 00 06CyX/1aeMoM BOTIPOCE;

- 4 Gasisia BBICTAB/ISIETCS] CTYZAEHTY, eC/TU CTy/IeHT uMeeT ChOpMUPOBaHHbIE, HO CO/ieprKaliie
OT/le/bHBIe TIPO0OebI Mpe/cTaBaeHus 00 00CyKIaeMoM BOTIPOCE;

- 5 6aJI/IOB BBICTAB/ISIETCS CTY/IEHTY, €C/TH CTYJIeHT UMeeT C(hOPMHUPOBAHHbIE CUCTEMATHUECKHE
nipe/icTaBieHyst 00 06Cy>K/jlaeMOM BOTIpOCe.

Bonpocsl /i1 MHANBU/Ya/IbHOT0 ¥ IPYNIIOBOr0 onpoca

BBeaeHnue

[TpeaMeT opraHMYecKoW XMW U OCHOBHBIE 3Taribl ee pa3BuTHst. CriocoObl M300paXkKeHUs] MOJIEKYJT
OpPraHUYeCKHWX COeJMHEHWM, CTPYKTypHble U 37eKTpoHHble (opmynbl (I'.JIetouc). Turmbl
yIJIepOJIHOTO  CKejleTa, aluK/IMYeckKue, LMK/IMYeCKMe W TeTepoLMK/INYecKde COelMHeHUSI.
N3omepuss 1 ee Bugbpl. ['omosnorusi. OcHOBHble (yHKLMOHa/NbHBIE Tpynnbl. Knaccudukarms
OpraHhYecKux COeJMHeHNH.

1. OcHOBBI HOMEHK/IaTypPbl OPraHuYeCcKHX coeMHeHH I

3amectuTenbHass ~ HoMeHksaTypa,  WIOITAK.  IloHsatus  pojoHayaJbHOM  CTPYKTYPBI,
XapakTepucThuueckKux rpymnmn. HasBaHus He(yHKLMOHA/IbHBIX 3aMecTuTesed, (yHKLHMOHAIbHBIX
TPYIII, Mpe/iefbHbIX, Hellpe/e/IbHbIX, apOMaTUUeCKuX pajuKanoB. CTapIIMHCTBO (HyHKIIMOHATBHBIX
rpynn. OCHOBHbIe MpaBW/a COCTaBJIeHUs 3aMeCTUTe/TbHbIX Ha3BaHWM OpraHUYeCKUX COeJVHEeHU,
BbIOOp M HyMepalLusi T/JIaBHOM Lieru, TMpaBUIO HaMMEHbIIMX JIOKAaHTOB. Ha3BaHMSI OCHOBHBIX
KJ/IaCCOB OpPraHMYeCcKUX COeJUHEHUM, CJI0)KHBIX MO/IU- U TeTepo(yHKLIMOHA/IBHBIX COeJUHEHUI.
OcCHOBHbIE TIOJIOKEHHSI TEeOpUM CTPOeHHsI OpraHhvyeckux coeguHeHud (A.M. Bytnepos),
3/IeKTPOHHOM TEOpPUM, OCHOBHbIE TPUHLIUIIBI KBAHTOBOW OpraHW4eckoll XWMUU. BaneHTHOCTb
aToMoB. TwIbl THOPUM3aLIMK aTOMa yT/epo/ia B OPraHMUeCKUX COeJVMHEHUsIX, TeOpHUsi B3aUMHOTO
OTTa/IKUBaHUSI I€KTPOHHBIX opbuTaned. o- WM mn-CBSI3M aTOMOB yr/iepofa, (u3nueckue
XapaKTepUCTUKU CBsI3el: [/IMHA, BaJIeHTHbIEe YIJIbl, 3HEPrus, MO/SPHOCTb, IOISIPU3YEMOCTD,
JUTIOJIbHBIA MOMEHT, TIOTeHLMan WOHM3aluu. ['OMOMUTUYeCKHWN M TeTepOoUTUYECKU pa3pbiB
CBSI3U.

Knaccudukaiys peareHToB M peakiuil. [IpoMeKyTouHble yacCTHIbl (MHTepMeAuaThl): pafiuKaibl,
KapOOKaTHOHbI, KapOaHUOHBI, KapOeHbI, HUTPEeHbI, apUHBI U p. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEeHHe TPOMEXYTOUHBbIX YacTUll. OJIeKTPOHHbIe 3(dekThl 3aMecTuTesneld. VHAYKTHUBHBIN U
Me30oMepHbIH 3 dekTrl U crocobbl n300pakeHust 3TUX 3pdekroB. [Ipumepsr rpymm ¢ +I-, —I-, +M-
U —-M-sdbdekramu. ObddeKkT runepkoHbOralyyd (CBepXCOMpsbKeHUs). BivsHue 3/1eKTPOHHBIX
3pdekToB 3amectuTeneli Ha CTaOWILHOCTH W PEAKLMOHHYIO CIIOCOOHOCTb OpraHWYeCcKUX
COeJMHEeHUM U NMPOMEeXXYTOUHBIX YacTvL]. Pe30HaHCHbIe CTPYKTYPhI, IIPaBU/Ia UX NMOCTPOEHUS.
Kucnotsl u ocHopanusi (M. Bpencres, I'. Jlbrouc). ConpspkeHHble KUC/IOTHI M CONPSDKEHHbIE
OCHOBaHusl. KHCIOTHO-OCHOBHbIE paBHOBeCHsi Ha IIpUMepe CIOMPTOB, MPOCTbIX 3(UPOB,
KapOOHOBBIX KHC/IOT, KETOHOB M aMHMHOB. KoHcTaHTa KMCTOTHOCTH pK, KOHCTaHTa OCHOBHOCTU
pK,. BuiusHue 3amectuTeneli B MoJieKyle Ha KUCJIOTHOCTb M OCHOBHOCTb OPraHUUYECKHX
coefuHeHUN. Teopus )KeCTKUX M MATKUX KACIO0T U ocHoBaHuM (ZKMKO).

2. OCHOBBI CTepeOXuMHUM

Criocobbl  M300paXkeHHsi TPOCTPAHCTBEHHOTO CTPOEHUs MOJIEKY/ C  SP’TMOPHUAN30BaHHBIM
yI7IEPOAOM:  KJIWHOBUJHBbIE  TPOEKUWH, '"JIeCONMWIbHbIE  KO3JbI', TIpoekuuu  HbroMmeHa.
Kondopmauyy, kKoHpopMmepbl. 3ac/ioHeHHast (CuH-TIepUIZIaHapHasl), 3aTOpMO)KeHHasi (aHmu-
riepuriiaHapHasi), CKollleHHas1 (2ow-) KoH(opMal[1u.

AcvMMeTprueckuid aToM yriepojia. XUpanabHOCTh, YCIOBUs, HEOOXOAUMbIe //isi BO3SHUKHOBEHUS
xupanbHocTu. KoHdwurypanus, otiuurve oT KoH@opmanuu. OnTuueckas M30MepHs, ONTHYecKas
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aKTUBHOCTb. JHaHTHOMepbl. Parjemartel. [IpuHimn R,S-HoMeHkatypel. OripefesieHve Mopsifka
CTapILIMHCTBA 3aMeCcTUTe/Neld y xupanbHOro 1lieHTpa (mpaBuno Kana - Wuronbga - Ilpesnora).
AbcomoTHasi M oTHOcuTenbHast KoHpurypaiwu. IIpoekuuonHble ¢opmysbl (O.Owuiep). Ux
MOCTPOeHWe, TpaBW/a IMOIb30BaHUS UMHU ([l COeUHEHWH C OJHUM acCMMMEeTPUUYeCKHM aTOMOM
yriepoza). Criocobbl pa3zgeneHus paiematoB. CoeJUHEHHs] C /IBYMsI XUPaJbHBIMH IIeHTPaMU.
[TocTpoenue mipoekiuii @uiiepa. [Iuactepeomepbl. Me3o-bopMbl. Opumpo- U mpeo-
HOMeHK/aTypa. V300pakeHuWe MOJIEKY/Ibl [JaHHOTO COeAWHEHHsI C TIOMOIbI0 Pa3TUYHBIX
MpOeKLMOHHbIX (opmyn. Ilepexoj OT 0/HOIM TIPOEKLMOHHOW (OPMYJbl MOJIEKY/bl K JApPYTroOil.
[TpexncTraBnenre 00 ONTUYECKOW W30MEPUM COEJIWHEHUWH, He CO/lepKalliX aCUMMEeTPHUUEeCcKOro
aToMa yriepoja.

'eomeTprueckasi u3omepusi COeIMHEHUH C ABOWHOM CBS3bO. LJuc-, mpauc-; Z-, E- u cun-, aumu-
HOMeHK/IaTypa.

3. AnKaHsbIl

I'omonornueckuii psif, “3oMepusi U HOMeHK/aTrypa. [IpvpojHble UCTOYHUKM alKaHOB. MeTo/bl
CUHTe3a: TMJpUpOBaHNe HelpeJie/bHbIX YIJIEBOJOPOJOB, CHUHTE3 4Yepe3 JUTUWUATKUIKYIIPaThl,
3JIEKTPOJIU3 COJiel KapOOHOBBIX KHC/IOT, BOCCTAHOBJ/IeHWe KapOOHWIBHBIX COeJUHEHUH, W3
rajioreHasikaHoB (peakuusi Bropiia, mpoTtosiu3 peaktvBoB ['punbsipa). IIpupona C-C- u C-H-cBs3el
B ankaHax. KoHdopmarmu »3TaHa, miporiaHa, OyTaHa W BBICIIMX aJIKaHOB. OHepreTHuecKas
JmarpaMmMa KoH(OpMaljMOHHOT'O COCTOSIHUSI MOJIEKY/IbI ajiKaHa.

XuMHUeCKHWe  CBOMCTBA: peaklUWMd  TaJloreHupoBaHUs  (XJopypoBaHHe, OpoMHpOBaHUe,
WOAMpOBaHWe, (TOpPUMPOBaHME). JHepreTHKa LeMHbIX CBOOOJHOPAAVMKANbHBIX  peakIui
rasiorenupoBanusi. HwutpoBanne (M.M. KoHoBanoB), cy/ab(hoX/I0pupoBaHMe U  OKHUC/IEHHe.
CeJsIeKTMBHOCTb pa/IUKa/bHBIX PeakUid ¥ OTHOCHUTe/IbHasi CTAaOM/IBHOCTh a/KW/IBHBIX PaZiMKasoB.
Tepmuueckuii M KaTaJIMTUUECKUM KpeKUHT. VOHHbIe peakiuM ajKaHOB (JelTepOoBOAOPO/AHbIN
oOMeH U rajloreHUpoBaHre U HUTPOBaHKE B CYTIEPKUC/ION cpejie).

4. AnkeHbI

I'omonornueckunt psj, u3omepursi U HoMeHKarypa. ['eomerpruueckas nsomepus (Yyuc-, mpauc- v Z-,
E-HomeHksaTypa). Ilpupoza [OBOMHOWM CBsi3u. MosieKy/isipHble T-OpOWTanmu STHieHa. MeTofpl
CUHTe3a: S/JMMHHMPOBaHME TajoreHOBOZOPOJAa W3 aJKWIraJOoreHu/IoB, BOJAbI W3 CIUPTOB,
JlerajjoreHUpoBaHue guy-auranoreHankaHoB. Peakuus ['odmana, Butrtura, crepeoceneKThBHOe
BOCCTaHOBJ/IEHHE a/IKMHOB.

XUMHUUeCKre CBOWMCTBA ajnKeHOB. Psif cTaOWIBLHOCTH alKeHOB, BbIBe/IeHHBI Ha OCHOBE TeTUIOT
rUJpyUpoBaHusi. ['eTeporeHHoe U TOMOreHHOe THAPUPOBaHWEe anKeHOB. J/eKTpoduIbHOe
nipucoeavHenre (Adg). Obiriee TipeicTaB/IeHe 0 MeXaHU3Me PeaKI[|H, T- U -KOMIUIEKChI, OHUEBbIe
voHbl. Crepeo- U pervoceneKTUBHOCTb. [IpaBuno B.B. MapkoBHMKOBa, WHJYKTHUBHBIA U
Me3oMepHbIi 3¢ dekThl. ['anoreHMpoBaHye: MmexaHu3M, cTepeoxumusi. [Ipoliecchl, COMyTCTBYIOLLME
Adeg  peakuusiM:  CONpsDKeHHOe  TpUCOe/JMHeHWe,  TeperpymnnyupoBKU  MPOMEXYTOUHBIX
KapbokaThOHOB. ['MaporanoreHUpoBaHWe: TMOHATHE O OW- M TPUMOJEKY/SIPHBIX MeXaHW3Max.
I'mpparauys. [IpombllnuieHHBIM MeTOZ, CHHTe3a 3TaHOAa M IpomaHosna-2. ['wapokcu wu
alIKOKCUMepKypyUpoBaHUe. MeTaTe3nc ankeHOB. Perrio M crepeocenieKTUBHOE TPUCOeJUHEHUE
rugapusoB  Oopa.  Perunocnermduueckue  ruzpobopupyrolie  peareHThl.  [IpeBpatieHue
OGopopraHUYecKUX COeJUHEHWI B aJIKaHbl, CITUPTHI, ajJKuiranoreHUbl. OKHUCIeHWe aakeHOB [0
okcupaHoB (H.A. ITpunexaes) u fo auonos no Baruepy (KMnOy4) u Kpure (OsO,). Crepeoxumus
TUIPOKCU/IMPOBaHUSl  ajKeHOB. (30HO/MM3 ajKeHOB, OKUC/IUTE/NbHOE M BOCCTAaHOBUTE/BHOE
pacujeryieHde 030HMZ0B. VcuepribiBaroljee okucaeHye ajkeHoB ¢ nomoibio KMnO,4 i Na,Cr,O;
B yC/IOBUAX MeK(}a3HOTO KaTanu3a. PajvKanbHble peakiuu: TpHUCOoeHeHre OpOMHCTOro
BOZOpoAa 1o Xapaury (mMexaHusm), npucoeauHenne H,S, RSH u TeTparasioreHMeTaHOB K ajJKeHaM
Y a/UTWIbHOE TajioreHupoBaHue. MoJieKyJ/IsipHbIe T-OpOUTamu a/yTUIBHOTO pajiuKana. PagukanbHas
Y KOOpIMHALIMOHHAs (MeTalJIOKOMIL/IEKCHAas) o/IMMepy3aLiisl alkeHOoB.

5. AJIKUHBI
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I'omonoruueckuii psifi, HOMeHK/IaTypa U u3oMepusi. [Ipupoja TpoWiHOW CBsi3u. MeToAbl CUHTe3a
aJIKWHOB C TIOMOILIBI) peaklui OTLIelyieHus,, aJKWIUPOBaHUs TepMHUHa/IbHBIX al|eTU/IeHOB.
[TonyueHnue arjeTusieHa MMPOJIM30M MeTaHa.

XvMHYeckre CBOMCTBA aJKUHOB. J/eKTpoduibHOe TNpucoeivHeHre K ankuHaMm. CpaBHeHue
PEaKI[MOHHOW CIIOCOOHOCTU aJKWHOB W a/IKeHOB. [ajioreHMpoBaHWe, THUAPOTajoreHHUpOBaHHUe,
rugpatauysa aakuHoB (M.I'. KyuepoB), mpucoeguHeHre KapOOHOBBIX KHC/IOT. BoccraHoBieHue
aJIKUHOB [I0 YUC- U MPAHC-anKeHOB. ['uipobopupoBaHe alKWHOB, CHHTE3 ajbJeruj0B U KeTOHOB.
CH-KuC/IOTHOCTh alleTuieHa. AlLleTUIeHUIbl HaTpys U Meii. MarHuiiopraHuueckye NMpor3BO/IHbIe
ankrHoB (JK.W. Moumu): ux no/jyueHre 1 UCIoJ/ib30BaHKe B OPraHUueCcKOM CHUHTe3e.

KoHjieHcalyss TepMUHA/IbHBIX alKWHOB C KeTOHaMHu U anbjerusiamu (A.E. ®@aBopckuii, B.Pemnrme).
AnetuneHa/mieHoBasi n3oMepusanus. CMelleHre TPOWHOM CBSI3M B TepMHHabHOE [OJIOKEHUE.
OxucnuTenbHast KOH/IeHCal|si TepMUHANIbHBIX aTKWHOB B MPUCYTCTBUH COJIEN MeJIu.

6. AnKareHbI

Tunbel faveHoB. V30/1MpoBaHHbIE, KyMYJ/IMDOBaHHble W COMpsDKeHHble [AueHbl. V3omepus u
HOMeHK/aTypa. Mertogel  cuHTe3a  1,3-AWeHOB:  [erWApUpPOBaHUE  aJIKaHOB,  CUHTe3
daBopckoroPeririe, KpocccoueTaHWe Ha MeTa/ZIOKOMITIEKCHBIX KaTaavu3aTropax.

bytaguen-1,3, ocobeHHOCTH cTpoeHMst. MosekysipHbie opbuTanu 1,3-A1eHoB.

XuMmHuueckue cBoicTBa 1,3-aveHoB. I'ajioreHWpoBaHHMe W THApPOTaJoreHUpoBaHue 1,3-7MeHOB.
AnnunbHBIA KaTHOH, ero m-opburtamu. 1,2- u 1,4-mipucoeiviHeHre, 3HePreTUUeCKUid Tpodub
peakiuy, TepMOJWHAMUYECKM W  KUHEeTUYeCKUd KOHTpO/b. Ilomumepusanysi  JMEHOB.
HarypanbHblli 1 CUHTeTUYeCKUM Kayuyyku. Peakuusi [Iunbca-Asibiepa C alKeHaMUd U aJIKUHaMH,
CTepeoXyUMHUs Peaki[iH 1 ee TIPUMeHeHHe B OPraHWMYeckOM CHHTe3e. YuacTHe HU3IIMX CBOOOJHBIX
(HCMO) u Boeicumx 3arnonHeHHbIX (B3MO) opbuTtaneii peareHTOB B 00pa30BaHHM TEPEXOJHOTO
COCTOSIHUS peakLjuM JUeHOBOr0 CUHTe3a.

Ctpoenue asjieHa, peakLjuu IIPUCOEVHEHNS K a/lJIeHaM.

7. AIMIUK/IHYeCKHe CoeJUHeHUA

[uknoankaHnel U ux mnpousBofAHble. Kiaccudukaiys anuIUKIOB. OHEPrusi HampshKeHUs
I[UK/I0A/IKAHOB M ee KOJMYeCTBeHHasi OlleHKa Ha OCHOBAaHWM CpaBHeHHWsl TeruioT obpa3oBaHUSI U
TeIUVIOT CrOpaHusl LMKJIOAlKaHOB W COOTBETCTBYIOLLUX aJKaHOB. THIIbI HampsykeHUs B
LMKJ/IOA/IKaHax W MojpasfiesieHre LIMK/IOB Ha MaJjible, CpeJiHUe LIMK/bl U MakKpOLMK/bl. CTpoeHue
LIMK/IONIPOTIaHa, IMK/I00yTaHa, IMKJ/IOTIeHTaHa, LWKIorekcaHa. KoHQopMarMoHHbI —aHamu3
LMK/IOTeKcaHa. AKCHa/ibHble U 9KBAaTOpHUa/bHble CBs3M B KOH(opMaluy "Kpecso" ILHUK/IOTeKcaHa.
Koudopmaiiii  MOHO- U [AW3aMell[eHHbIX  TIPOM3BOJHBIX  I[UK/JIOreKcaHa.  BiusiHue
KOH(OPMALIMOHHOTO TIOJIOXKeHUsI (PYHKI[MOHATbHBIX IPYMI Ha MX PEaKI[MOHHYI0 CIIOCOOHOCTH Ha
ripuMepe peakiyii 3aMell[eHHs], OTILIeN/IeHUs] U OKUCJ/IeHHS].

MeTo/bl CHHTe3a LMKJIOTPOTiaHa, L[UKI00yTaHa M MX MPOU3BOAHBIX. OCOOEHHOCTH XUMHUYeCKUX
CBOMCTB COeJVWHEHWM C TpexuwleHHbIM LUK/AOM. CHUHTe3 cOoeUHEHWM psiJja LMK/IONeHTaHa U
LMK/IOreKcaHa. Peakijuy pacimmvpeHyss M Cy)KeHUs LMK/Ia IIPU Jle3aMMHHMPOBAHUM [TePBUYHBIX
amuHoB (H.fI. [lembsiHoB). CuHTe3 COeAMHEHWM CO CpeJHMM U OOJBIIUM pa3MepoM IMKJa
(cno>kHO3(MpHAas M aliU/IOUHOBasi KOHZeHcaluyr). TpaHcaHyIsIpHbIe peaklMy B CPeJHUX LIUK/IaX.
[IpencraBieHve 0 MPUPOJHBIX MOJULMKIAUYECKUX CHUCTEMaxX TepIrieHOB M CTepouzoB. KapkacHbie
CoeZIMHEHUS: aJlaMaHTaH, KyOaH, Mpu3MaH, TeTpa3/paH.

8. Apensnl

KoHyenyuss apomamuuHocmu. ApomaTtuuHocTh. CTpoeHue OeH3zoma. Popmyna Kekyre.
MonekyisipHble opbuTam OeH3osa. AHHY/IeHbl. AHHYJIEHbI apOMaTHUecKre W HeapoMaTHUecKHe.
Kpyr ®pocra. Konuenius apomMatuyHocTh. [IpaBuno Xrokkens. ApoMaTuyeckude KaTUOHBI M
aHuoHbl. KoHZieHCHpOBaHHbIE apOMaTUUecKre YTaeBoJopo/bl: HadTanuH, (eHaHTpeH, aHTpalleH,
asysieH u Jp. ['eTepoLjukinyeckue TSITU W LIECTUUTIEHHbIE apOMaTHUecKue coeJuHeHUs (UppoJ,
dypad, THodeH, NUPHUAWH). AHTMAPOMAaTUYHOCTH HAa  TpPUMepe  LUKIOOyTajaueHa,
LIMKJ/IONIPOTIEHW/IAaHWOHa,  KaTWOHa  LIMKJ/IONeHTaJeHU/ U Kpurepun  apoMaTWUuHOCTH:
KBaHTOBOXMMUUECKUI (CpaBHEHWe paCueTHbIX BeJMYMH SHEPruu Je/oKajv3aluy Ha OJWH T-
3/IeKTPOH), SHepreTUUecKuii (TerioThl THPUPOBAHUS) U MarHUTHBIM.
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[TosiyueHre apoMaTUYeCKUX YT/€BOJOPO/IOB B TIPOMBIILJIEHHOCTH KaTaJUTUUeCKUA PUPOPMUHT
HedTH, TiepepaboOTKa KOKCOBOTO ra3a M KaMeHHOYTOJbHOM CMosibl. JlabopaTopHbie MeTObl
cuHTe3a: peakuus Bropra-durrura U pyrue peakliMid KpoCC-COYeTaHUsl, aJKWIUPOBaHUE apeHOB
no ®puzgento Kpadrcy, BoccTaHOB/IEHME >XUPHOApOMaTUUeCKWX KeTOHOB (peakiusi KibkHepa-
Bonbda, peakijusi KiemmeHceHa), MPOTOIN3 apUiMar HUNATa/ioreHUIOB.

CroiicTBa apeHOB. KaranuTuueckoe rujipypoBaHue apeHOB, BOCCTaHOBJEHHe apeHOB Mo bépuy,
¢doToxumMuueckoe xjopupoBaHue OeH3osa. Peakijuu 3ameleHuss BOZOpoJa B OOKOBOM Liemu
asikunbeH30/10B Ha ranoreH. OKuc/ieHWe anKWI0eH30/10B U KOHJeHCHPOBAaHHBIX apOMaTHUeCKUX
yTJIeBOJIOPO/IOB 10 KAPOOHOBBIX KUCJIOT, a/b/IeTHOB U KETOHOB.

9. Peaxijum 3/1eKTpo¢u/IbLHOr0 3aMellieHUs1 B apOMaTHYeCKOM PAAY

Knaccudukaipst peakuyii apoMaTU4eCcKOro 371eKTpopuIbHOro 3amerrieHust. OOIve pe/iCcTaBIeHuUs
0 MexaHu3Me peakl[ui, KWHeTHUYeCKUM H30TOMHbIM 3¢h@deKT B peaklusx 3/1eKTpoduIbLHOTO
3amellieHUsT BOZIopoJia B OeH30/ibHOM Kosiblie. [lpefcTaBineHue o T- U g-Komriekcax. CTpyKTypa
TepexofHOTO  COCTOSTHUS.  V30TomHBIA  0OMEH BOZOpOZAAa Kak  MpOCTelllias — peakiusi
3/IeKTPOPUILHOTO 3aMellleHus. ApeHOHHeBble MOHBI B PeaklUsX 37eKTPOMUIbHOTO 3aMeleHUs.
Bnusinue mnpupoAbl 3aMecTUTesNsi Ha OPUEHTAlMI0 M CKOPOCTb peakLUU 371eKTPOPUILHOTO
3aMelleHus. OJIEKTPOHOZOHOPHBbIE U 3/1eKTPOHOAaKLIeNTOpHble 3amecTuTenu. CorsacoBaHHast M
HeCOr/J1acoOBaHHasi OpUeHTAaLMs [JBYX WU HeCKObKUX 3aMeCcTUTesIel B apOMaTHYeCKOM KOJIbLIe.
HuTtpoBanue. Hutpyromue areHTsl. MeXaHW3M peakiiuyd HUTpoBaHUs. HuTpoBaHue GeH30/1a U €ro
3aMelleHHbIX. HurpoBanwe HadranuHa, Oudenuna wu  gpyrux apeHoB. [lomyueHue
MOIMHUTPOCOefuHeHU. [ToHsATHe 0 unco-atake U UNco-3aMeleHrY B peaklUsiX HUTPOBaHUSI.
[NanorennpoBanue. I"ajoreHvpyromnie areHTel. MexaHW3M peaklUM rajoreHMpOBaHUs apeHOB U UX
MPOU3BOJHBIX.

CynbdupoBanue. Cynbdupytone areHTbl. MexaHu3M  peakuuu. KuHeThueckud U
TepMOAVMHAMUYECKHY KOHTPO/b B peakijuu Cy/b(UpoBaHUs Ha mpuMepe (eHona U HadTaivHa.
Ob6patuMocTh peakiuu cyJibhrpoBanus. [IpeBpaiiljeHust Cy/ibGOrpyTITIbI.

AnxunupoBaHue apeHoB 1o @puzento-Kpadrcy. Ankunupyroljyue areHTbl. MexaHu3M peakLvu.
[To6ouHbIe TIPOIIECCHI M30MepU3alksl alKWIUPYIOIIero areHta M KOHeuHbIX MpoAyKToB. CHHTe3
Japui- U TpUAapUIMETaHOB. TpUAapUIMETU/IKaTUOHbl, AHWUOHbI W paJuKaabl. MeTogpl uX
reHepUPOBaHUs U CTaOUIbHOCTE.

AumnupoBanue apeHoB 1o @pugento-Kpadrcy. Anunupyroiiye areHTbl. MexaHW3M peaklvu.
PernvocenektuBHOCTh anunupoBaHus. PopmunupoBaHuve 10 ['arrepmany-Koxy wu  gpyrue
PO/ICTBEHHbIE PeaKlvH.

10. Hyknieo¢uibHOe apoMaTHUeCKoe 3aMelljeHHe

OO61mue ripeficTaB/IeHNsI O MeXaHW3Me HYK/1e0(HUIbHOTO 3aMellleHusl.

1. MexaHu3M OTIIETUIEHUS-TIPUCOEIMHEHNST Ha TpUMepe TIpeBpalljeHusi rajoreHOeH30/I0B B
deHONMbl M apoMaTHUeCKHWe aMHWHbI. MeTo/bl TeHepUPOBaHUS W (QUKCAlMU JerusipobeH3osa.
Crpoenue peruspobeH3ona.

2. MexaHu3M NpUCOeAUHEHUs-OTILe/IeHHsT SyAT, TIpUMepbl peakijuii U aKTUBUPYHOlllee BIUSTHUE
3/1eKTPOHOAKLIeTITOPHBIX 3aMeCcTUTesiell. AHMOHHbIE T-KOMI/IeKChbl Meli3eHreliMepa U X CTPOEHUe.
3. Sy1-MexaHu3M apoMaTHyecKkoro HyKaeo(huIbHOTO 3aMellieHHs] B peaki[UsiX IM/Ipo/ii3a KaTHoHa
apeH/1a30HMUs.

4. Mexanusm Sgpnl B apoMaTWueckoM psify W 007acTh ero mnpuMeHeHus. VIHUIMMpOBaHUe
HMOHPAa/IUKaIbHOU LIeTH.

11. I'asoreHNpouU3BOJAHbIE YIIEBOJOPOAOB

N3omepusi, HoMeHKMatypa. Criocobbl TosiyueHUsi U3 CITUPTOB, a/IKaHOB, a/IKEHOB; 3aMelleHueM
aToOMa OJJHOTO rajoreHa aTOMOM /Ipyroro, XJ0pMeTU/IMPOBaHUe apeHOB.

Peakiiy HyK/1e0(pU/ILHOTO 3aMellleHus1 Y HaChIILeHHOTO aToMa yriepo/a B alKuraaoreHuax Kak
MeTOJ| CO3/laHHsl CBS3M YIVIEPOA-YIVIEPO[, YIVIEPOL-a30T, YI/epo-KUCI0pO[, YIVIepoJ-cepa,
yriepoji-dhocdhop (TosiydeHWe — anKWITaJIOTeHW/IOB, CIUPTOB, THOJIOB, TMPOCTBIX 3(UPOB,
HUTPOCOEJMHEHWM, aMUHOB, HUTPW/IOB, CJIOXKHBIX 3¢GupoB U 1p.). Knaccudukaiysi MexaHU3MOB
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peakiuii HykaeopuibHOrO 3amelljeHusi. OCHOBHble XapakTepUCTHKU Sy1, Sn2  peakiiuid.
OHepreTruecKuii Npodusib peakiyi.

Peakiun  Sy2Tuma. KuHeTHKa, CTepeoXuMHs, Bajib/IeHOBCKOe obOparieHue. IloHsTre O
HyK/leopunbHOCTU. BrusiHWe TIpUpPOAbI pafivKajia U yXofsiled Tpymmbl cyOcTpaTa, TIPUPOABI
HYyK/1eo(hHIHLHOTO areHTa U pacTBOpUTe/Ist Ha CKOPOCTh Sn2 peakimid. [Tpunimn XKMKO.

MeTo[, Mexxda3HOro rnepeHoca 1 ero UCIoJib30BaHHWe B OPraHUuecKoOM CUHTe3e.

Peakuyn Sny1 tumna. KuHeTtrka, crepeoxumus, 3aBUCMMOCTb Syl Tiporjecca OT MpUpOAbl paJuKaa,
yXo/isillleld rpymrbl, pacTBoputens. KapOokaTHOHBI, (PaKTOPBI, OTNpe/esistoliie UX yCTOMUYHUBOCTb.
[TeperpynmupoBKrd KapOOKaTMOHOB. MeTo/bl TeHepUpOBaHUs KapOOKaTHOHOB. IloHsATHe 00
VMOHHBIX Iapax.

Merto/bl TO/TyUeHHs rajioreHaaIKaHOB M3 a/IKaHOB, aJIKEHOB, CITUPTOB.

12. Peakiium 3/ ITMMUHUPOBAHUSA

Peakiii smuMuUHUpOBaHus.a- W B-anuvunupoBanve. Knaccudukaiys MexaHusmoB — [3-
snmuvuHupoBanus: E1, E2 u Elcb. HanpaBnenue snumMuHvipoBanust. [IpaBuia 3atitieBa v ['odmaHa.
CrepeoxyvMUs 3IMMUHUPOBAHUS: CU-H U AHMU-3/TUMAHUDPOBaHUe. BiivsiHUe NpUpo/bl OCHOBAHUS U
yXo/sllell TPYMIibl Ha HarpaBreHue oTijeruieHys. KonkypeHuus nipoueccoB E2 u Sn2, E1 u Syl.
@dakTophl BAUSIOL[ME Ha 3Ty KOHKypeHI[ui0. Vcrosib30BaHMe peakiuil [3-3J1MMUHUDOBAaHUS B
rajioreHaskaHax /sl CHHTe3a ajKeHOB, /JMEeHOB W aJKUHOB. BiusiHMe KOHGOpPMal[MOHHOTO
M0JI0KeHUsT (PYHKI[MOHA/IbHBIX TPYMIT B IMK/IOAJKaHAaX Ha WX PEeaKI[MOHHYI0 CIIOCOOHOCTh Ha
rpUMepe peakLivii 3aMelLleHUs], OTILer/IeHUs.

Peakiui  o3IMMUHUPOBaHMsA.  ['eHepupoBaHue  KapOeHoB. KapOeHbl -  wacTUIpl C
JIBYXKOOPJVHVDOBAHHBIM aTOMOM yrjepoga. IlpucoenvHeHve CHUHITIETHBIX M TPUILIETHBIX
KapOeHOB K ankeHaM. [ToHsiTre o KapbeHouax. B3anmoseiicTBre KapOeHOHU/IOB C ajIKeHaMH.
B3auMogelicTBrie rajsioreHasKaHOB C MeTasulamM (oOpa3oBaHMe peakTWBOB ['DUHbsIpa, peakiusi
Bropiia).

BuHuranoreHuibl Kak coeIMHeHUs C MOHW>KeHHOM MOBMXHOCTBIO aTOMa rajioreHa.

13. MeTta/utoopraHnyecKue coejMHeHHs

JIuTuii ¥ MarHUMopraHuyeckue coefvHeHus. MeTo/ibl CUHTe3a: B3auMO/|eMCTBUe MeTasljia C alKujl
v apwirasorenysiamu. Ilpescrasienve o mkane CH KucioTHOCTH yrieBozopozoB. CTpoeHue
peakTBOB ['puHBbspa, paBHOBecue C AuankuiMaraHveM (ypaBHeHue B.lllnenka). Jlutuii u
MarHuhopraHuyeckre COeJUHEeHHUsI B CUHTe3e YIJIeBOJOPOJOB, CIMPTOB, ajlbJeru/ioB, KETOHOB,
KapOOHOBBIX KUC/IOT. [IManKuI- U AUapyuikyrparsl. [losyueHre v MpuMeHeHWe 3THX KOMIUIEKCHBIX
COeIMHEHUWM i CUHTe3a MpeJebHbIX YI/IeBOJOPOJOB, AWEHOB, CIMPTOB, HECUMMETPUUHbIX
KEeTOHOB M B PeakLMsiX COMPSDKEHHOTO TIPUCOeJUHEHUs] K -, [-HeHachIleHHbIM KapOOHUIBHBIM
COe/IMHeHUSIM.

14. I'nApoKCUNIPOU3BOHBIE YIIEBOJOPOAOB

OpHoaTOMHBIEe COUPTHL. ['OoMonOrvueckuid psif, Kaaccuukaiusi, U30Mepuss U HOMEHK/aTypa.
MeTo/ibl O/TyueHus: U3 aIKeHOB, KapOOHUIBHBIX COeJUHEHHH, rajioreHaIKaHOB, C/IOXHBIX 3(HUPOB
Y KapOOHOBBIX KUCJIOT.

CsotictBa criiptoB. CrnmpThl, Kak cjabble OH-kucnotel. CHUpThI, Kak OCHOBaHHUS JIbrowca.
3amellleHle TUAPOKCU/ILHOM TPYMIbI B CMIMPTaxX Ha rajsoreH (Mo, [elCTBUEeM rajoreHOBOI0PO/IOB,
rasioreHu1oB ocdopa, X0pUCcTOoro THOHWIA). MexaHu3Mbl Sy1, Sn2, U CTepeoXyUMUsl 3aMellleHus,
TUJPUJHbIE  TI€PEerpyMnIyMpoOBKA  KapOOKaTUOHOB  (PETPOINMHAKOIMHOBAsl — [eperpymnnupoBKa).
Heruppataiusi cniupToB. OKHUC/IeHWe TTePBUYHBIX CITUPTOB 10 abAeTUJ0B U KapOOHOBBIX KHCJIOT,
BTOPHUYHBIX CIIUPTOB [0 KeTOHOB. PeareHTbl OKHC/€HHWS Ha OCHOBE XPOMOBOIO aHTUApUza M
JIBYOKHCH Maprasija. MexaHn3m OKWC/IeHUs CITMPTOB XPOMOBBIM aHTUZPUJIOM.

[ByxaToMHble cnupThl. MeToabl cvHTe3a. CBOMCTBA: OKMC/IeHWe, alWMpOBaHUe, Jlerujparalys.
OxkuciirenbHOe — paciierieHue  1,2auonoB  (MofHasi — KWCAOTa,  TeTpaalleTaT  CBUHIIQ).
[InHako/IMHOBas TeperpynupoBKa.

@®eHombl. MeTo/bl MOMyUeHUS: 11jeJIOYHOe TI/1aB/ieHre apeHCy/b(OHATOB, 3aMellleHre rajoreHa Ha
TUAPOKCH/I, THAPOJIM3 Cojiel apeHAua3oHUs. KyMosbHbIA criocob mosyuenusi QeHonma B
MPOMBILLTIEHHOCTH.
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CroiictBa ¢eHonoB. @eHosbl Kak OH-kucnotel. CpaBHeHHe KUC/IOTHOTO XapakTepa (peHO/IOB U
CTIMPTOB, B/IUSTHUE 3aMeCcTHTe/ieli Ha KUC/IOTHOCTh (eHOOB. OOpa3oBaHMe MPOCTBIX U CJIOXKHBIX
5¢upoB ¢eHoM0B. Peakiy 3/1eKTPOPUIBLHOIO 3aMellleHUs] B apoMaTU4yecKoM siipe (heHOJIOB:
rajioreHMpoBaHre, Cyab(GUpOBaHWe, HUTPOBAaHWE, HUTPO3UMPOBaHHE, COYETaHHWe C COJISIMU
[Ma30HUs, aJKWIMpOBaHWe W aiuiupoBaHue. [leperpynmupoBka @Ppuca. KapbokcumipoBaHue
(beHOMATOB 11[e/IOUHBIX MeTa/iioB 1o Kosbbe. dopmunvpoBanue (eHosoB 1o Pefimepy-Tumany,
MeXaHW3M 00pa30BaHUsI CaUIUIOBOTO anbjaernaa. dopmunpoBaHue ¢eHOOB TI0 BumbcMatiepy.
[TeperpynmnupoBka auiaoBbix 3¢upoB deHosnoB (JI.KnsiizeH). OkucieHue GeHONIOB, B TOM UMC/Ie
TIPOCTPAaHCTBEHHO 3aTpy/iHeHHBIX. [ToHsATHe 00 apOKCUIBHBIX pajivKasax.

15. IIpocthie 3¢upbI

[Ipoctbie 3¢upbl. MeTo bl OMyYeHus: peaklusi BUbsiMCOHa, aIKOKCUMepPKYypHpOBaHUe alKeHOB,
MeXXMOJIeKYJIsIpHasi ieruipaTalusi ClIUpTOB.

CrolicTBa TpOCTBIX 3(UpPOB: 00pa30BaHWe OKCOHMEBBIX COJIeH, pacieryieHne KHUC/IO0TaMU.
I'ugponepokcuel. TlonyueHre M CBOMCTBa O-ranoreH3(ypoB. BUHUIOBBIE 3QUPHI UX MOIyUYeHUEe
(43 aLjeTUIEHA U O-TayioreH3(rpoB)

Kpaynadupel. [TonyueHue u npumMeHeHHe B CHHTETUUECKOM MPaKTHKe.

Okcupanbl.  Criocobbl  ToyueHusi. PacKpeITHe OKCHPaHOBOTO IMK/JIa TIOf,  AeHCTBHEM
3/1eKTPO(UIBHBIX U HYK/IEO(QU/IBbHBIX areHTOB.

16. Anberuabl U KeTOHbI

N3omepuss v HoOMeHknaTtypa. MeToAbl TIO/yueHUs anbJeTW0B M KETOHOB W3 CIUPTOB,
MIPOM3BOJIHBIX KapOOHOBBIX KHUCJ/IOT, aJKeHOB (030HO/MW3), aJKWUHOB (THAPOOOPHpOBaHUE,
ryzpatauys 1o KyuepoBy), Ha OCHOBe MeTa/lJIOpraHMYecKuX COeJlMHeHWH. ALWIMpOBaHHEe U
¢dbopmMuMpoBaHWe apoMaTh4yecKUX coeAurHeHWH. [IpombiiieHHOe momaydyeHue QopMasbaerusa,
aljetanbjeruja (Bakepripoiiecc) v BbICIINX a/lb/leTuA0B (TUApodhOopMUINPOBaHKE).

CTpoeHre KapOOHW/ILHOW TPYMIIbl, €e TIOMSPHOCTb U TOJISIPU3yeMOCTh. BiiusiHMe TPUPOABI M
CTpOeHUsI pajiviKajia Ha KapOOHU/TbHYH0 aKTUBHOCTb.

Xumnyeckue cBoricTBa. OOIue Tpe/CTaB/ieHNsI O MeXaHWU3Me HYK/IeO(pHIHbHOTO TMPUCOeINHEeHHUS
110 KapOOHW/ILHOMU I'PyTINe ajb/AerujoB U KeTOHOB. KUCIOTHBIN U 0CHOBHOM KaTanu3. KucioTHOCTh
Y OCHOBHOCTb KapOOHHW/IbHBIX COeZIMHEHU.

Keto-eHonbHas Tayromepusi. EHo/MM3auus anberu/joB U KETOHOB B PeakLUsX rajoreHUpoBaHus,
W30TOIHOTO OOMeHa BOJOpPOZa W paleMU3al[ii ONTHUYeCKd aKTUBHBIX KeTOHOB. KHCIOTHBIA M
OCHOBHOM KaTa/Iu3 3TUX peakLii.

KeTo-eHonbHass TayToMepusi KeTOHOB,1,3-1UKeTOHOB U 1,3-KeTo3(pUpoB. BiusiHMe CTPYKTYpHBIX
(hakTOpOB Y MPUPO/LI PACTBOPUTE/ISI Ha TOJIO)KEHHEe KeTO-eHOJbHOIO PaBHOBECHSI U 3aBUCHMOCTD
ero or cootHomleHnss CH u OH KMC/IOTHOCTM KeTOHa U eHosa. [IBOMCTBeHHas peakLMOHHAas
CTIOCOOHOCTH eHOMST-UOHOB. VIHTepIipeTalys JaHHbIX B paMKax npuHiuna KMKO.
AnKvnUpoBaHWe U aluIMpOBaHUe eHaMKHOB.

AnbI0ONbHOKPOTOHOBAsE KOHJIeHCALUsi albJerh/0B U KETOHOB B KUCJIOW U ILIeJIOUHOM Cpeje,
MexaHW3M peakuui. HanpaieHHast anb/o/bHas KOHJEHCALMsl pPa3sHOMMEHHBIX a/bJeruzioB C
WCTIOb30BaHUEM JIMTHEBBIX, OOPHBIX €HOJSTOB W KpeMHHeBbIX 3(upoB eHomoB. KoHpeHcarus
a/lbJIeTU/IOB M KETOHOB C MAaJOHOBbIM 3(UpOM U [JPYTMMH COeJAUHEHUSIMU C aKTUBHOMU
MEeTHU/IEHOBOM Tpymnroi. AMUHOMEeTHUIMPOBaHUe a/ib/leTuioB U KeToHOB (MaHHUX). beH30nHOBas
KOHZIeHCaLysl.

BoccraHoBneHMe anb/ieri/j0B ¥ KETOHOB /10 CIIMPTOB, peareHThl BOCCTaHOBJ/IEHUS; BOCCTaHOB/IEHUE
C=O-rpynnsl g0 CH,-rpynmbi: peakiiyu KikHepa-Bonbda u KnemmeHceHa. VoH-pagukanbHast
JMepu3aliys aabJeru/ioB U KeToHoB. OKUC/IeHue anbJeTU/i0B, peareHTbl oKucaeHus. OKucieHme
KeTOHOB mnepkucioramyd 1o baliepy-Bunnvrepy. [IucnponopLiioHMpoOBaHue —anbJerufioB I10
Kannwuiiiiapo (ripsimasi ¥ TiepeKpecTHasi peakiyn)

o, [(-HenpenenbHble anbjerdZibl U KeTOHbL. MeTofbl TOMy4YeHHUs:: KOHJeHCaliu, OKHC/IeHHUe
aJITIOBLIX CrupToB. ComnpsbkeHHWe KapOOHWIBHOW TpPYyMIlbl C JBOWHOW YTJIEPO/-YT/IePOAHOM
cBsi3pt0. Peakruu 1,2 u 1,4nipucoeivHeHuUs IMTUHAOPraHUYeCKUX COeQUHEHUH, TPUaIKUI00paHOB,
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JMAJIKWAM Y JUapUIKyIIpaToB, aMUHOB, LUAHUCTOT'O BOJIOPO/ia, TajoreHoBo0po/oB. CorpsbkeHHOoe
Tpycoe/IiHeHUe eHOISITOB U eHaMUHOB (MuxasJib).

BoccraHoBneHue a, $-Hempezie/TbHBIX KAPOOHWIBLHBIX COeJUHEHUH.

17. Kap6oHoBbIe KMC/IOThI U UX MIPOU3BO/JHbIE

Knaccudukaiysi, HOMeHK/IaTypa, u3oMepusi. MeTo/ibl CMHTe3a: OKUC/IeHUe MepBUYHbIX CIMPTOB U
a/IbZIETU/IOB, alKeHOB, aJKWHOB, a/lKWAI0€H30J10B; TW/POJIA3 HUTPWIOB U JAPYTHX TPOU3BOJHBIX
KapOOHOBBIX KUCJ/IOT; CHHTE3 Ha OCHOBE METa/VI00PraHUYeCKMX COeMHEHUWH; CUHTEe3bl Ha OCHOBE
MasIOHOBOTO U al|eTOyKCyCHOro 3¢upoB. [TosyueHre MypaBbMHOWM KUCIOTBI U YKCYCHOW KHUC/IOT.
CTpoeHue KapOOKCHIBHOM TPYMITbI U KapOOKCHIaTHOHa. PU3MKO-XUMHUUECKUe CBOWCTBA KUCJIOT:
accouuanusi, Juccoudanusi. Kuc/IoTHOCTb, ee 3aBUCMMOCTb OT HWHAYKTUBHBIX 3(deKToB
3aMecTHUTesIel, OT XapaKTepa ¥ TIOJIOXKeHHsI 3aMeCTUTe el B aIKWIBLHOM 1ieny ¥ OeH30/IbHOM sipe.
lanorennpoBanve kucior no I'emo-donbrapay-3enuHckomy. [lvponvTrueckas KeTOHM3aLs,
3/IeKTPO/IN3 Cojield KapOOHOBBIX KUC/IOT 10 Kosbbe, sekapbokcunipoBaHye Mo XyHCAUKKEpY.
lanorenanrugpupl. IlomyueHne ¢ TOMoOLIbIO ranoreHuzioB  docdopa, TUOHUIXIOPUJA,
OKcanuixyiopuza, benzounxiopuza. CBoOMCTBa: B3aUMOJENCTBHUE C HYK/IeODU/TbHBIMUA peareHTaMu
(Boja, CMpTHI, aMMUAK, aMUHBI, TU/Ipa3uH, MeTa/lJIo0OpraHuueckre coefiuHeHuys). BoccraHoBneHue
[0 anberuioB Mo Po3eHMYHJly U KOMIUIEKCHBIMU THAPHZAMU MeTasioB. B3aumoselicTBue
JTMa30MeTaHa C TaJoreHaHruApyUaMu KapOOHOBBIX KMC/IOT (peakius ApHATa-DWcTep/aTa)
Auruzspuzsbl.  MeTofpl  TIOMyueHUs:  JeTWjpatalys KACAOT ¢  mnomombi P,Os
dTaneBoroaHrUApYA; aLMIMPOBaHUe cojeld KapOOHOBBIX KWC/IOT XJIOpPaHTUApUAaMu. Peakiuu
aHTUJPUJIOB KUC/IOT C HyKneodunamu. Peakius [lepkuHa.

Keten. ITonyueHue 1 cBOMCTBA.

Cnoxnble 3¢upbl. MeToabl mMoMyueHUs: 3TepuduKalis KapOOHOBBIX KUCIOT (MeXaHH3M),
alW/IMpOBaHKe CIUPTOB M MX a/KOTOJSITOB aljWirajioreHuJjaMu U aHTupyJamu, ankuidipoBaHUe
KapOOKCH/IaATMOHOB, PeaklWy KUCJIOT C /IMa30MEeTaHOM, a/lKOrojiM3 HUTPWIOB. MeTonbl CHMHTE3a
LUK/IMYEeCKUX CI0XKHBIX 3(UPOB, JIAaKTOHOB. Peakiuu C/I0KHBIX 3(GUpPOB: TMAPOIN3 (MeXaHWU3M
KUCJIOTHOTO U OCHOBHOTO KaTaJiv3a), aMMOHOJIN3, Tiepe3TepuuKaliysi; B3auMOo/IeiiCTBHe C MarHui
W JIMTUMOPraHWYeCKUMM COeJMHEHUsIMM, BOCCTAaHOBJEHWe [0 CIKMPTOB U  aibJerujioB
KOMIUJIEKCHBIMUA ~ THUADUZAMU  MeTa/lioB; ciokHodbupHas (JI. KnsiiizeH) W aluIoWHOBas
KOH/IeHCaLlWH.

AuleToyKcycHbIM 3¢Up U ero UCIosib3oBaHUe B cuHTe3e. KeTo-eHobHasi TayToMepus 3¢upos 1,3-
KeTOKHUC/IOT U 1,3-TUKeTOHOB, aMOU/IeHTHBIN XapaKTep eHOJISAT-UOHa.

Awmuzpbl. CTpoeHue Kap0OaMOW/IbHOM Tpynmbl. MeToApl TOJMyUYeHUs: alWIMpOBaHWe aMMHaka M
aMHWHOB, MMAPO/IU3 KapOOKCHUIATOB aMMOHMSI, TH/IPO/IN3 HUTPUJIOB, TIePerpyriipoBKa OKCUMOB TI0
bekmany. CHHTe3 I[MKIMUECKUX aMH/IOB, jiakTamMoB. CBOMCTBa: THAPO/NU3, BOCCTaHOBJ/IEHHE 10
aMUHOB, Aieru/paralusi amuioB. [IoHATHe 0 CeKCTeTHBIX MeperpynnupoBKax. [leperpynnupoBku A.
INodmana, T. Kypiuuyca. B3aumoelicTBre aMi/I0B C a30TUCTOM KUC/IOTOM (peakiiys ByBo).
Hutpunbl. MeTo/ibl TioNyueHusi: Aerdpataius aMui0B KUcaoT (¢ momoiisio P,0s, SOCI,, POCIs),
aJIKUIMpOBaHKe 1MaHuAuoHa. CBOMCTBAa: T'MJpPOJIM3, aMMOHOJIM3, BOCCTAHOBJIEHHWE [0 aMHHOB,
B3aUMO/IENICTBUE C MarHud W JIMTUHOpPraHUUYeCKWMHU coefuHeHusiMU. Peakiusi Putrepa,
obpa3oBaHKe UMH/IaTOB.

[Tpor3BojHbIe YrO/BHOM KUCIOTBHI: (POCreH, MOUeBMHA U ee TPOU3BOJHbIe, 3(QUPbI YTrOJbHON
KUC/IOThI, W30LMaHaThl, ypeTaHbl, ceMuKapOasuzi, KcaHToreHaTbl. Ilo/lyueHWe ¥ OCHOBHBIE
CBOMCTBA.

[IByXOCHOBHbIe KHUC/IOTbl. MeToJbl CHHTe3a: OKHUC/IUTeNbHOe paclleryieHue LMK/I00/1e(UHOB U
L[UK/TMYeCKMX KEeTOHOB, OKUC/IeHHe TOIUaIKuiI0eH30/10B. ['ylaBHBIe TIpe[CTaBUTENH: IIjaBesieBasi
KWC/OTa, AWSTHIOKCANaT B CAOXKHO3(UPHON KOHJeHcaluu. MasioHOBasi KWC/IOTa: CHUHTEe3bl C
MasioHOBbIM 3¢GuMpoM, peakuyss Muxassi, KoOHJeHcaluu c anbjervgamu (Kuésenarenns). SIHTapHas
KUC/IOTa, €e aHTuzpuf, umua, N-OpOMCYKIMHUMHA. AJWIIMHOBas KHC/IOTa. KoHJeHcalus
[vkmaHa. ALWIOWHOBas KOHeHcauusi 3(QUpPOB JUKAapOOHOBBIX KUCIOT KaK MeTo[ CHHTe3a
CpeJHUX ¥ MaKPOLIMKJIOB.
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drasneBasi ¥ TepedTaneBasi KUCJIOThI, POMBIIIJIEHHbIE METO/bI TIoyueHusi. dTaneBbld aHTUAPU,
(dbTanuMu/ 1 ero UCIoJ/ib30BaHKE B CUHTE3e.

o-, [-HempenmenbHble KUCAOTBL. MeToAbl CUHTe3a: [Jervjpatauys [-OKCUKHMC/IOT, peakius
Kuégpenaresns, peakuusi Burtura, peakuus [TlepkiiHa, CMHTe3 KOPUYHBIX KUC/IOT.

Peakuuu npucoeguenusi 1o ABoriHoM C=C-cBsizu. CTepeoxuMusi TPUCOeJUHEHHsI rajoreHa M
TU/IPOKCU/TMPOBaHKs nepkuciotamu 1o Baruepy (KMnOy).

@dymapoBasi U MajleMHOBast KUCJIOThI.

AnetrneHauKapOOHOBast KUC/IOTA.

18. XuHOHBI

[Monyuenue o- u n-6eH30- 1 HahTOXMHOHOB. CBOMCTBA XMHOHOB: MOJTyueHHe MOHO- U IMOKCUMOB,
TpYCOoeHeHUe XJIOPUCTOr0 BOJOPOJA, aHW/IMHA, YKCYCHOTO aHTWpWja, CIIMPTOB, peakuusi C
nueHamu. CorocTaBjieHWe CBOMCTB XWHOHOB W O-, [J-HeTpe/ie/IbHBIX KETOHOB. BoccTaHOBIeHUe
XHWHOHOB. XJIOpaHW/I, ero UCIo/b30BaHue [/l OKUC/IeHUs U ToJlyyeHre. XUHIMAPOH. KoMruiekcel ¢
nepeHocom 3apsiga (KII3). CemuxuHoHbl. IloHATHe 00 aHMOHpajWKanax. ['MIPOXMHOH Kak
WHTUOUTOp CBOOOJHOPAUKA/NbHBIX Ppeakiui. AHTpaXWHOH: TIOJyueHUWe, TIpe/ICTAaBJIeHHe O
CBOMCTBAX M MpUMeHeHue. ATM3apyH.

19. HutpocoeguneHus

HuTtpoankanbl. MeTopl CHHTe3a W3 aJKWITa/JoreHU[0B (aMOUJeHTHBIM XapaKTep HUTPUT-MOHA),
HUTpPOBaHWe asikaHoB 1o KoHoBanoBy. CrpoeHwe Hutporpynnbl. (CBOWCTBA HUTPOA/IKAHOB:
KUC/IOTHOCTb M TAayTOMEpHUsI HUTPOA/JKaHOB, pEeaKLMM HUTPOAJKAaHOB C Aa30THUCTOW KUCJIOTOH,
rajoreHaM, KOHJIEHCAl[usi C KapOOHWIbHBIMU COEAWHEHUSIMM, BOCCTAHOBJIEHWE B aMHHBI.
TayTomMepyist HUTPOAJIKaHOB.

ApomaTryeckre HUTPOCOe[iMHeHUs1. BoccTaHOB/IeHMEe HUTPOApeHOB B KUC/IOW U IIeJIOUHOU Cpefie.
[IpomexxyTouHbIe TMPOJYKThI BOCCTaHOBJ/IEHUS HUTPOTPYIIIbI (HUTpO30COeIVHEeHHS,
apWITMAPOKCU/IaMUHBI, a30KCH-, a30- M TUApa3ocoefuHeHus1). beH3uuHOBasi meperpynnyipoBKa.
BoccraHoB/ieHre OZHOW HUTPOTPYIBI B TIOMMHUTpOapeHax. (OOpa3oBaHHe KOMIUIEKCOB C
1epeHoCoM 3apsija.

20. AMMHBI

Knaccudukaiusi, v3omMepusi, HOMEHK/IaTypa aMUHOB. MeTOAbl TIO/IyUeHHUs: alKUIUPOBaHUe
aMMHaka ®W amuHOB 10 [T'odpmany, dramumuaa xamus (['abpusib), BOCCTaHOB/IEHHE
a30TCO/IEPKAIUX  TIPOM3BOJHBIX  KAapOOHWU/IBHBIX  COEIVHEHWM W  KapOOHOBBIX  KHCJIOT,
HUTpOCOeAuHeHUH, ankuiasuaoB. [leperpymnmupoBku I'odbmana u Kypiyca. BoccraHoBuTe/ibHOe
aMMHHDOBaHWe KapOOHW/IBHBIX COeJAMHEHWH. B3aumopelicTBHe a/bJeTHI0OB W KETOHOB C
dbopmuaTom ammonus (JletikapT).

CTpoeHne aMHWHOB, XMMUYeCKHe CBOKMCTBA. AMUHBI KaKk OCHOBaHUs. CpaBHeHHe OCHOBHBIX CBOVCTB
MepPBUYHBIX, BTOPUYHbIX, TPETUUHBIX anu(aThUuecKux U apoMaTUuYecKWX amMHuHOB. BiusiHue Ha
OCHOBHOCTb aMMWHOB 3aMeCTUTesiell B apOMaTUueCcKOM sfipe. AJIKUIMPOBaHWE U alWIMpOBaHUe
amMuHOB. TepMmMuueckoe pas/io)keHHWe THAPOKCUZIOB TeTpaaikwiaMMoHusi 1o ['odmany.
Npentudukaius U pasjeneHde TePBUYHBIX, BTOPUYHBIX M TPETHUUHLIX aMHWHOB C TIOMOIIIbIO
6en3oscynbhoxnopuza (mpoba Xuncbepra).

B3aumojieiicTBie TepBUYHBIX, BTOPUYHBIX U TPETUUHBIX aMu(aTUUeCKUX U apoMaTUUeCKUX
aMMHOB C a30TUCTOM KUC/I0TOM. OKWC/IeHWe U TrajoreHMpoBaHHWe aMHHOB. Peakiyu
9/IEKTPOUILHOTO ~ 3aMelljeHWss B 0OeH30/IbHOM  sijpe  apOMaTMUeCKUX AaMWHOB, 3alludTa
aMUHOTPYMIIbL.

21. Ina3ocoeuHeHUA

Ob6ume mnpezacraBieHusi 00 anudaTHUECKUX AMA30COeAVHEHUsX. [[ua3oMeTaH, AMa30yKCYCHBIM
3¢up, a-ara3okapOOHUbHBIE COeTUHEHUS.

ApomaTuueckue [ua3ocoefiMHeHus. Peakuyy [Ma30THpPOBaHWs TMEPBUYHBIX apOMaTUUeCKUX
aMUHOB. YC/I0BYS [Wa30TMPOBaHUS B 3aBUCMMOCTU OT CTPOEHUs aMHWHa. MexaHu3M, Mpupoza
HUTpO3Wpytollero areHta. CTpoeHHWe M YCTOMUMBOCTH COJield [AuMa30HHS. KUCIOTHOOCHOBHBIE
paBHOBeCHS C yyaCTHeM KaTUOHA apeHua30HuUs.
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Peakuuu [ya3ocoefiuHeHUN C BbiZie/IeHWEeM a30Ta: 3aMeHa Aua3orpymiibl Ha TMPOKCHUI, Ta/ioreH,
L[MaH, HUTPOTPYyMIy M BOJOPOJA. Peakiuu apuavpoBaHUsi apOMaTUYECKUX COeJWHEHUMN COJsIMU
apenivazonus (I"'ombepr).

Peakiun aua3ocoefrHeHWM 0e3 BbIJle/IeHUsT a30Ta: BOCCTAaHOBJIEHHWE [0 AapWITH/PAa3UHOB,
asocoueTaHuve. A30coueTaHMe KaK peakiusi  JIeKTpOPWILHOTO  3aMellieHus. A30- U
[IMa30COCTaB/IsIIOIIUe, YC/I0BUE COUeTaHUsl C aMMHaMU U (heHo/1aMu. A30KpaCcUTeNH.

22. I'eTepoMK/InYeCKHe COeAMHEHUS

Knaccudukarys reTepoLMK/ioB, HOMEHK/IaTypa.

[TaTuuieHHble apoMaTHUeCcKue TeTepOLMK/Ibl C OfIHUM retepoaromMoM. ®PypaH, ThOodeH, MUPpPOJ.
Cunrte3 u3 1,4-aukap6oHmibHbeIX coenvHeHuid (ITaanb, KHopp), cuHTe3 mupposoB mo KHoppy,
B3auMHbIe Tiepexozbl (peakius FOpbeBa). ApOMaTHUHOCTb. MoJeKy/sipHble  T-OpOUTaIH
MATUYIEHHBIX apOMaTUYeCKUX reTepPOLMKIIOB C OJHUM reTepoaToMoM. Peakiiuu 3;1eKTpoQUILHOTO
3aMelleHUs] B TSTUU/IEHHBIX apOMaTUYeCKWX TeTepoLMK/Iax: HUTpOBaHHWe, CyJb(hHpoBaHue,
rajioreHMpoBaHyre, (hopMUIMpoBaHre, auarpoBaHue. OpreHTalUs 31eKTPOPUILHOTO 3aMellieHusl.
Peakiiyu, xapakTepu3ytoiiue ¢ypaH Kak JueH.

WNupgon. CuHTe3 TMPOM3BOAHBIX WHAOMA U3 ¢deHunrygpasviHa U KeToHOB (Puiiep). Peakimu
3/IeKTPOPUILHOTO 3aMellleHUs] B MUPPOJbHOM KOJIblle WH/0JIa: HUTpOBaHUWe, (HOpPMUIUPOBaHUe,
rajioreHUpoBaHue.

[[TecTruneHHble apoMaTUUyeCKHWe TeTepPOLMK/Ibl C OAHUM TeTepoaTOMOM. [IMpWUAWH, XWUHOIWH U
130xXuHOMMH. CUHTe3 XWUHOJIMHA U 3aMellleHHbIX XUHOJIMHOB U3 aHUIMHOB 1o Ckpayrty u [{eOGHepy-
Muninepy. ApOMAaTHUHOCTb TMPHUAWHA, MOJIEKYJISIPHbIe TOpOWUTand nHpuAvHa. [TUpuauH U
XMHOJIMH KaK OCHOBaHMS. Peaklyy nMUpuvHa M XWHOJIMHA C ajKuarajoreHyzamu. OKuUc/ieHve u
BOCCTAHOBJIEHWe THUPU/IMHA U XUHOMHWHA. Peakijuu 3/1eKTPodUILHOTO 3aMellieHUs] B MUPUUHEe U
XUHOJIMHEe: HUTPOBaHUe, Cy/ib(rpoBaHue, rajoreHupoBanue. N-OKUCh NUPUANHA U XMHOIMHA U UX
WCIO/Ib30BaHe B peaklMd HUTpoBaHusA. HykneoduibHOe 3amellleHHe aTOMOB BOJOpOZa B
MMUPUAVHE ¥ XUHOMHE B peakiusax ¢ amuzoM Hatpus (YnunbabuH) v dheHWUMTHEM. AKTHBALIUS
MEeTU/IbHOM TPYMIbI B 2- U 4-MeTUINUPUMHAX U XUHOJIMHAX. 2-MeTUIMMpUAnHbl U XUHO/IUHBI KaK
MeTH/IEHOBbIe KOMIIOHEeHTHI B KOH/IeHCALMsAX C ajbJerujaMu.

23. AMHHOKHC/IOThI, eNTHABI U 0e/IKH

Homenknatypa amMuHOKWC/IOT. [IpupojHble aMHUHOKUC/IOTBL.  XUPaJbHOCTb AMUHOKHUC/IOT,
obpasyromux npoTeuHbl. KHCIOTHO-OCHOBHBbIE — CBOKMCTBA, aMQOTEPHOCTb AMUHOKHUCIIOT.
N3osnektpuyeckast Touka. CUHTe3bI ¢:aMUHOKUC/IOT U pa3zeieHue paleMuiyeckux Gopm.

CBoiicTBa aMMHOKHCJIOT: TI0 aMUHOTPYTITe, KApOOKCHITY, OKUC/IEHHE aMUHOKUCIIOT.

Homenknarypa nentuoB. OCHOBHbIE MPHHLIMITBI CHUHTE3a MOJIMIIeNTH/O0B; 3alliiTa aMUHOTPYIIILI U
aKTHBAlLMsl KapOOKCHUIBbHOW Tpymmbl. TBepgodasHbii cuHTe3 mnentuaoB. OOIMe MPUHLIUIILI
oTipejie/ieHUs1 CTPOeHUs TenTHAOB W OenkoB. IlepBrUYHasi, BTOPWUUYHAas W TPeTHWYHasi CTPYKTypa
6enkoB. [ToHsATHe 0 pepmMeHTax U hepMEHTaTUBHOM KaTaslu3e.

24. YrieBojbl

MoHocaxapu/ibl U Tonucaxapufibl. Kmaccudukaiusi ¥ CTepeoXuMUsi MOHOCAaxXapuoB. AJbA03bl
(a/bA0Tpeo3bl, anbJOMeHTO3bl, aabJorekco3bl) M KeTo3bl. CTepeoxuMusi anbl03 W KeTo3 B
npoekiusax — dumepa.  Lukiuyeckre — monyaleTaad — aJbJOreKco3  [JIFOKOINMPaHOo3bl U
rtoKodypaHo3bl. O-, [-AHomepbl. @Popmysnbl Xeyopca /s aHOMEPHBIX MOHOCAXapH/IOB.
TayTomepusi ILUKIMUYECKMX W OTKPBITHIX (OPM B pacTBOpax MOHOCAXapW/i0B, MyTapOTalus
r/1t0K03bl. KoH(opmaly nupaHo3Horo Lykia. Peakiiuu MoHocaxapuzoB. [lomyueHune rMKo3u/j0B
Kak ocoboii (opMbl [MKIMUeCcKUX aietasieli. CHHTe3 TPOCTBIX U  CJIOKHBIX 3(QHPOB
MOHOCaxapuzioB. OKMC/IeHre anb03 [0 aJbJOHOBbIX KUC/IOT, JTaKTOHU3aLWs ajlbJOHOBBIX KHC/IOT.
VicueprnbiBaroiiee OKUC/IEHHME MOHOCAXapuJoB HOAHOW KucCioToh. O6pa3oBaHHe 03a30HOB TIpU
B3auMoOZiecTBUM ¢ eHuaruapasHoM. CuHTe3 MoHocaxapuZioB 1o Kummanu, ®uiliepy u
Jerpajauus ro Bosmo, Pyddy.

Iucaxapuzbl (6103b1): MasibTO3a, Lie/io0Mo3a, J1akTo3a, caxapo3a. Ilosmcaxapuzibl LIeJuTio03a U
Kpaxmar.
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HyxkevHoBble KuciioTel. Hyk/ierMHOBble OCHOBaHUWs, HYK/I€O03W[bl U HyK/IeoTHAbl. [lepBuuHas
crpyktypa OHK u PHK. Hykneorugueiii coctaB JHK u PHK. Btopuunasi crpykrypa JHK.
Bbuonornueckas gpynkus JHK. Bugsl PHK u ee posnb B cuHTe3e Oeika.

25. ®usnyeckne ¥ GU3NKO-XUMHUYECKHEe MeTOAbI HCC/Ie/J0BAaHUSA B OPraHuuecKoil XUMUH
WnadpakpacHass crnekrpockorwst. Ilpupoma WK  criekTpoB, cmocobbl WX W300pakeHws,
XapaKkTepUCTUYeCKHe YaCcTOThI TOIVIOLeHHUS.

ONeKTpOHHas CIeKTpockomnus. [Ipyvpozsa CHeKTpoB, TUMBbI 3JIGKTPOHHBIX I1epexofioB, UX
SHepreTUUecKre XapakTeprucTUKU. [ToHATHe 0 XpOMO(OPHBIX IPYIIIMPOBKaXx, Criocob n3o00paxeHus
Y@ cnekTpos.

CrieKTpbl MIPOTOHHOI'O MarHWTHOI'O pe30HaHca. I1puposia, OCHOBHbIE XapaKTepUCTUKU: XMMUUYEeCKUU
C/IBUT, UHTEHCHMBHOCTb, MYJ/IbTUIIJIETHOCTh CUTHA/IOB NIPOTOHOB; CITUH-CIIMHOBOE B3aUMO/IeHCTBHE.
Macc-cniekrpoMeTpysi. OCHOBHbIE TPUHLIUIIBI, MOJIEKYJISIDHBIM HMOH, W30TOMNHBIM COCTaB HOHOB,
OCHOBHBbI€e MMyTH ()parMeHTalMi BayKHENIIINX K/I1aCCOB OPraHUYeCKUX COeIMHeHUH.

Ko/1/10KBUYM TMpOBOAUTCA TIOC/Ie HW3y4YeHUs] HOBOW TeMbl C LieJibl0 KOMILUIEKCHOW OLIeHKH
T0JIyUYeHHbIX 3HAHUM M0 pa3zeny.

Kpurtepuu oneHkH (B 0a/1/1aX)KO/VIOKBUYMOB

- 0 GansoB BLICTAB/SIETCSl CTYAEHTY, €C/Id CTY/IeHT He UMeeT MpefcTaB/ieHus 00 o6CykaaeMom
paszesie JUCLMIUIVHBI;

- 5 0a/uIOB BBLICTAB/ISIETCSI CTY/IEHTY, €C/IA CTY[eHT uMeeT (parMeHTapHble TIpeZCTaBeHUst 00
o0cy»K/1aeMoM pa3zjiesie AUCLUTIAHB;

- 10 6anioB BBICTABISIETCS CTYAEHTY, €CJIU CTY/AE€HT WMEeT HeTOJIHbIe Tpe/CTaBieHuss 00
o0cy>kZiaeMoM paszerne AUCLUTIIVHE;

- 15 0annoBBBICTAaB/SIETCSI CTYAEHTY, €C/TU CTY/IeHT MMeeT C(HOPMHUPOBaHHBbIE, HO COjiep)Kalle
CyliecTBeHHbIe MpoOesibl TipecTaBaeHus 06 00CyK1aeMoM pasjene AUCLUTINHB;

- 20 6as/IOBBBLICTAB/ISIETCS] CTY/IeHTY, €CJId CTy[eHT uMeeT C(hOPMHPOBAHHBLIE, HO COjiepiKallie
OT/le/bHbIe TIPO0OebI MpecTaBIeHuss 06 00CyKIaeMoM pa3zierne AUCIUTUIMHE;

- 25 0GanIoB BBICTAB/SETCS CTYZEHTY, €C/IU CTYJeHT uMeeT CHOPMHUPOBAHHbIE CHCTEMaTHUECKHe
nipe/icTaBieHust 00 06CyK1aeMoM pasziesie AUCLUTTAHBI.

[TepeueHb NpUMeEpPHBIX BOMIPOCOB KOJUIOKBUYMOB M0 JUCLIUII/IUHE
«OPTAHUYECKASA XUMUA»
Kosnoksuym Nel
HYKIIEO®WJIBHOE 3AMEINIEHVE B AJINGATNYECKOM PALY
L. BBegenue. Tumbl peakiyii. Crioco6bl 00pa30BaHUs W pa3pbiBa CBsA3eli B OPraHUUeCKOM
MoJiekyJie. [ToHsTHe CBOOOAHOTO pasiviKasia U KapOOHHEeBOro MOHa.

OmnpenesieHrie peakiuu HyKieoduabHOro 3amereHus. HykmeodunibHble YacTuipl W CyOcCTpar.
Mexanu3mbl Sy1 1 Sy2. CTepeoxyMusi peakijuii 3aMellleHus.
@dakTophl, BAUSAKOIIME HAa XOJ HYKIeo(hUIHHOrO 3aMellleHus: CTPYKTypa UM OCHOBHOCTH
HYyK/1eo(WIbHOTO peareHTa, ero KOHLeHTpaLysl, SHEPTUsi CBSI3U yXO/sliel TPYMIIbl B pearupyroLiei
MOJIeKyJie, CTPOeHHe U pa3Mep PaJHKaaoB B CyOcTpare, BeJMUMHA TIOJIOKUTENBLHOTO 3apsfia Ha
aTaKyeMOM aTOMe YIJIepoZia, Mpupoja pacTBopuresisi. [leperpynmupoBKY, CONPOBOXKZAROLME
peakiuu HyK1eoUiLHOTO 3ameltieHrsl. KOHKypeHI[Usl peakiivii 3amMeli|eHus ¥ OTIIeryieHusl.
IL. Wcrionb3oBaHWe peakldid HYK/Ieo(pUIBHOTO 3aMelljeHusi B CHHTe3aX pPa3/M4HbIX
OpraHUYeCcKHX COeJMHEeHUN.

1. 3amewjeHue ranouja B aJKWITJIOreHWJAxX C Lebl0 CUHTe3a YIJIeBOJOPOJOB, CIIMPTOB,
MPOCTHIX 3GUPOB TI0 BUIBAMCOHY, CI0XHBIX 3(DUPOB, THOI(PUPOB, MepKariTaHOB, HUTPUJIOB,
POJIaHU/IOB, HUTPOCOEIWHEHNH, aMMHOB TI0 ['odmany, ['abpuamo, [enerHy. CHHTe3bI C
MaJIOHOBBIM 3(UPOM.

2. 3amellleHre THAPOKCWIBHOM TPyMMbl B CIHUPTAaX C LieJbl0 CUHTEe3a rajaoufaikuioB, aMUHOB,
THOJIOB, CJIOXKHBIX 3(DMPOB MUHEPAIBHBIX U KAPOOHOBBIX KUC/IOT.

3. 3amellleHre aaKOKCUIBbHON TpyNMbl B MPOCThIX 3¢upax (paciiernieHue MpocThiX 3(HpOB).
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B3aumo/ieiicTBre OKMCell alKeHOB C HyK/1eo(hWIbHbIMA peareHTaMu.

4. 3amelljeHue TH/IPOKCHIBHOM IPyMIibl B KAPOOHOBBIX KHcyioTaX. CHHTE3 Tajon/IaHTH/IPU/IOB,
aMHMJIOB M CJIOKHBIX 3¢upoB. CpaBHUTeNbHass XapaKTePUCTHKA alL[WIMPYIOIIUX CBOWCTB
MPOU3BO/HBIX KAPOOHOBBIX KUCJIOT.

5. 3amelrieHre aJKOKCH/IbHOM TPyMIbI B 3¢upax KapOOHOBBIX KUC/IOT. ['MIpO/IN3, aMMOHOJU3 U
riepesTepu(pUKaLUs CJI0XKHBIX 3(HPOB.

Kosnoksuym Ne2

KOHIEHCALIMA U TAYTOMEPUS KAPBOHUJ/IBHBIX COEJIMHEHU

OneKTpoHHOe CTpoeHHe KapOOHWIBHON TpYIibl. XUMHUECKHe CBOWCTBA asbJEeru/ioB U
KETOHOB. AJIb/I0/IbHO-KPOTOHOBAsi KOHZIEHCAIIWsl: METH/IEHOBble U KapOOHW/IbHbIE KOMITOHEHTHI,
KUACTIOTHBIM M OCHOBHBIN KaTamu3. CBsi3b MeX]y CTPYKTYPOW KapOOHW/IbHBIX COeAMHEHWH U WX
PEaKIMOHHOW CIOCOOHOCTBIO B peakI[UsX abJ0/bHO-KPOTOHOBOM KOHZeHcarmu. KoHjeHcarus
aJIbZIETH/IOB ¥ KETOHOB MKy CO0O0M, C aljeTOyKCYCHBIM 3(MPOM, C HUTPOCOeAUHEHUSIMU. Peakium
Kuégenaresns u [lepkuna.
CnoxHo3dupHass KoHAeHcalus (peakiusi KnsiizeHa). BHyTpuMosiekysisipHass KOHAeHCALUst
muadupoB (peakius [ukmana). KoHpeHcaryss — CJIOKHBIX 3GUpOB C KeToHaMu. OOIIHOCTb
MexaHHW3Ma Mepeurc/IeHHbIX peakLyi.
Ben3ouHoBasi KOHZeHcalus1, eé MexaHu3M. ALIMJIOMHOBAsi KOHZeHCal[usl.
Peakiusi MaHHMXa (aMUHOMETU/INPOBAHKE).
KeTo-eHonbHast TayToMmepust. EHonmM3alys KapOOHWIBHBIX COeJUHEHUH TI0/] 1eCTBUEM KUCIOTHBIX
1 OCHOBHBIX areHTOB. Y CTOMYMBOCTh €HOJIbHBIX (POpPM.
[IBOliCTBeHHAas peaKI[MOHHasi CIOCOOHOCTh Ha TIPUMepe arleTOYKCycHOro 3dwupa. [IpruuHbI
JTBOMCTBEHHOM peakIMOHHOW CITOCOOHOCTH.
CuHTe3bI MPY TIOMOIIIU al[eTOYKCYyCHOTo 3dupa.

Konnokeuym Ne3
OKUCJ/INTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKLINN

OkucneHve
OnpezieneHye U 00IIHE TIOJIOXKEHUS.
ATeHTBI OKUC/IEHUS.
[TepmaHraHat kanus (OKWCIeHWe B HEUTpalbHOM, IeJIOYHOW U KHCJIOM Cpefax), XPOMOBBIM
aHTU/IpUz, OUXpoMaThl HAaTpUsl W Kasus, a30THasi KUC/IO0Ta, 030H, MEepeKHUCh BOJOPOA, JABYOKUCH
CBUHI[a, OKUCh cepeOpa, ABYOKUCH CefieHa, MO/Has KUC/IO0Ta, TeTpaalleTaT CBUHIA, HAJKUCIOTHI.
Pacuét HeoOXOAMMOTO KONMMUECTBA OKHUC/UTENsT [l  OKWUCJIEHWS [JJaHHOTO  KOJIMUecTBa
OpraHUYecKoro COoe/IMHEeHUS.
Okuc/eHye npejie/IbHbIX YVIJIEBOJOPO/IOB.
[IpencraBnenusi 0 LIEMHOM MeXaHH3Me OKUC/IeHUs allKaHOB
OKuC/IeHre KPaTHbBIX CBSI3eit
a) okucieHde C coxpaHeHueM C-C cBsi3u. OnokcuaupoBaHue (peakuusi [lpunexaesa).
I'aapokcunupoBanue (peakiusi E.E.Barnepa).
0) okucsienue c paciierienieM C=C cBs3u. O30HoMM3. OKHC/IeHWEe C MOMOIIBbI0 TTepMaHraHaTa
Kanust Wi Ouxpomara Kausi B KUCJIOH cpe/ie.
OkuceHve CIUPTOB
OkucneHve repBUYHbBIX, BTOPUUYHBIX U TPeTUYHbIX CIIUPTOB. Peaknusa OnmneHayspa. Pacijerienve
HMOJHOW KMCJIOTOUW U TeTpaal|eTaTOM CBUHLIA OL-TJIMKOJIeH.
OxucsieHre KapOOHUIBHBIX COeUHEHUHN
Okuc/ieHWe anberuioB. ATeHTbl OKWUC/IEHHUS a/bJeruioB. Peakiiysi cepeOpsHOrO 3epkaria.
OxkucneHrie MOJIEKY/ISIPHBIM KHUC/IOPOZOM.
OxkucsieHre KeTOHOB. PaciiernieHWe yryiiepofiHOrO CKejieTa NMpPU OKUCJIEHWU KETOHOB T0 MpPaBUIY
A.H.TlorioBa. CwuHTe3 o,B-AMKapOOHWIBHBIX COeAVMHEHUH C TIPUMEHeHWeM JBYOKHUCH cejleHa
(oKuC/IeHue O.-MeTU/IeHOBOTO 3BeHa).
OkucneHre apoMaTUYeCKMX CoeIMHEeHUI
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a) OKWC/IeHWe apomaTtuueckoro siipa. OKuWCIeHWe [JBYXaTOMHBIX (EHOOB B XWHOHBI.
Karanutrueckoe OKWCeHHWe KHUCIOPOZOM Bo3Ayxa OeH3o/a [0 Ma/leMHOBOTO aHTHPH/A,
HadTanuHa fio ¢raneBoro aHruapuaa. O30HUPOBaHKE apOMaTUUECKOTO sifipa.

0) oxkucsieHre OGOKOBBIX Lierel. [lomydyeHrne apomMaTHyeCKUx KapOOHOBBIX KUCJIOT, ableTu/ioB U
KEeTOHOB W3 ankuibeH3o/0B. CuHTe3 (eHosa M arleTOHa aBTOKATaIMTHUECKUM OKUC/IEHHUEM
KyMoJia.

Apomaru3zaiiys napaduHOB U [[UK/IOT€KCAaHOB KaTaJUTUUeCKUM JIeTHIPUPOBaHKEM.

Metozbl 3amUThl (YHKIMOHAIBHBIX TPYII (TUIPOKCH/ILHOW, KapOOHW/ILHOW W aMHHHOW) B
PeaKI[usiX OKHUCIeHUS.

BoccraHoBieHue

OnpezieneHye U 00IIHE TIOJI0XKEHUSI.

ATeHTbI BOCCTaHOBJIEHUSI.

HaTpuii MeTanmueckuii B abCOIIOTHOM CTIIMPTE, HATPUM B )KUIKOM aMMHaKe, aMajbrama HaTpHs,
L[MHKOBasi TIbI/Ib B IIeJIOUYHON Cpefie, aJFOMOTHADH], JIATHs, OOPruipuj HATpHsl, aKOTOJISIThI
aJIFOMUHUSI, UO/IMUCTOBOJOPO/IHAsT KUC/I0Ta, TUAPAa3UHTHAPAT.

KaranusaTophbl ruipupOBaHusl MOJIEKYISIPHBIM BOJODOIOM.

[TnatvHOBasi uepHb, MJIATMHA WM Ta/lAafiuii Ha HOCUTENSX, TlaTUHA Ha YIJie, Masiia/[ieBbIi
KaTajii3aTop Ha Cy/bdare 6apusi, HUKe/b PeHesi, HUKe/b Ha OKHUCH aTFOMUHUSI.

BoccTraHoBIeHWe KDATHBIX YIepO/i-YIIepOJIHbIX CBA3eM.

BoccraHoBieHre ankeHOB, a/KaIueHOB C COTPSDKEHHOW CHUCTeMOU JBOMHBIX CBSi3eM, anKWHOB
MeTaJlJlaMU B >KUJJKOM aMMHaKe UIW CTIUPTe.

Karanutrueckuii ruZiporeHo/rM3 HachlleHHbIX L[UK/I0B. BoccTaHOBIeHWe COUPTOB M (PEHOOB /10
COOTBETCTBYIOLUX YTJIEBOJOPO/IOB.

BoccraHoBneHue anbAeruioB U KeTOHOB JJ0 CITUPTOB.

[TonyueHre yr/ieBOAOPOAOB M3 abAeruZioB U KeToHOB mo KikHepy u KiemeHceHy. CuHTe3
MMMHAKOHOB U3 KeTOHOB. [InHakonmnHoBas neperpynnvposka. Peakiusa Kanuunjapo, B.E. TuileHko,
MeepgeiiHa-IToHaopda.

BoccTraHoBIeHWe KMC/IOT U MX IDOU3BO/IHBIX.

BoccraHoBieHre KUC/IOT 10 KeTOHOB (peakijusi [Tvpua).

BoccTraHoBeHre X/I0paHTUAPH0B KUCIOT [0 anbAeruioB (peakiusi PozeHMyHza).
BoccTaHoBieHMe KUC/IOT U UX TIPOM3BOJHBIX 0 CUPTOB (peakiusi byBo-bnaHa), ucnonbs3oBaHue
aFOMOTM/IPU/IA JTUTHUSL.

CHUHTEe3 aMUHOB.

BoccraHoBeHue a30TCco/ieprKalux coeIMHeHUM (HUTPUJIOB, aMHHOB, OKCHMOB).
BoccTraHoBuTeibHOE aMUHUPOBaHKe KeTOHOB (peakiiys Jleiikapra).

Kosnoksuym Ned

PEAKINN 3BAMEIIEHNA B APOMATUYECKOM PALY

PEAKIINN DJIEKTPO®WUJIBHOI'O SAMEINIEHWA

YcnoBuss apoMaTUyHOCTU (MpaBwio XIoKkessi). I[IpumMepbl HeOEH30WAHBIX apOMAaTHUYeCKUX
COeIMHEeHHU.

OOme TpeAcTaBeHUss O MeXaHHU3Me 3JIeKTPOPW/ILHOTO 3aMeIleHUs] B apOMaTHUeCKUX
COeJUHEeHMSIX, KCTIepUMEeHTa/IbHOe [[0Ka3aTeIbCTBO MHOT'OCTaZIMMHOTO MIPOTEKaHUs peakiyH, Tt- U
O- KOMIIJIEKChI.

BrusiHMe 571eKTPOHHBIX M CTepuueckuX 3¢¢eKToB 3amecTuTesiell B sape HAa DPeakLMOHHYHO
CoCcoOHOCTh W opueHTaluio. (OCoOEHHOCTM  OPUEHTHPYIOIIEro  JIeMCTBUS — TallOM/IOB.
CorJlacoBaHHasi ¥ HeCOT/IaCOBaHHAsi OPUEHTAL[HSI.

PEAKIINN C OBPA3OBAHMNEM CBA3N C-X
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HutpoBanue 6eH30sa, ankuabeH30/0B, HadTaaWHA, aHTpaleHa W (QeHaHTpeHa. Hwutpyroiue
areHThbl, POJIb HUTPOHUM-KaTHOHA. OCOOEHHOCTH HUTPOBaHUS (D€HOIOB U apOMAaTHUECKUX aMHHOB.
[To6ouHbBIe MPOYKTHI, CBS3aHHBIE C OKUC/IUTE/ILHBIM ZIeHCTBHEM a30THOM KHUCJIOTHI.
CynbdupoBaHue OeH3osa, ankuiabeH30/10B, HadTasvHa, aHTpalleHa, aHTPAaXWHOHA, (peHaHTPeHa,
deHona, HadTos0B M aHWIMHA. Cynbbhupyromye areHTbl. OCOOeHHOCTH peaklyy Cy/ib(UpOBaHUsI-
obpatumMocTh, M30TONHBLIA  3ddekr. BbigeneHne U WAEHTUOHUKAIMS  CYIb(OKUCIOT.
OnekTpoduIbHOE U HyK/1eo(pUIbHOe 3aMelljeHre Cy/Ib(GOrpyIIbI.

FanongupoBanve OeH30ma, ankuabeH3070B, HadTasvMHA, aHTpalleHa, (eHaHTpeHa, ¢eHo/ma U
aHWIWHA. ['a/louMpyIoIe areHThl. Y CJIOBUS BBe/IeHHWs Tajiou/la B apoMaTU4yeckoe $iip0 U B
OOKOByIO 1iemb. Pa3nuuvie B MexaHW3Max oO00eMX peakiMii UM B CBOWCTBAaX TOTyYeHHBIX
raJIOUATPOU3BO/HBIX.

PEAKIINN C OBPA3SOBAHUWEM CBA3U C-C

Peakuysa ®pugens-Kpadrca. Ankunvpyroiiye areHThl (TajJoMfiHble afKW/bl, ankeHbl, OKHCH
a/IKeHOB,CMUPTHI). ALWIMPYIOIIMe areHTbl (TaJIOMJAHTUAPUABI W aHTUAPUIBLI  KUCJIOT).
KaranusaTtoppl ¥ MexaHu3M ux jelctBus. [lobouHble peakiuyd TIpPU  aJKUIAPOBAHUM:
v30Mepu3aLiys, [0/ IMaIKUIupoBaHue, [je3a/KUINpoBaHye.

AuunupoBHue o ®puzento-Kpadrcy, Kak MeTos CMHTe3a KeTOHOB, KUC/IOT Y UX NPOW3BOJHbIX.
Peakilsi apoMaTH4eCKUX VTIJIeBOJOPOZOB C sIHTapHbIM U (TaneBbiM aHruApuamMu. CHHTe3bI
Xeyopca. IleperpynmupoBka ®puca. Peakium I'atrepmana, ['ybena, Busbcmeliepa, Komb0e,
Pelimepa-Tumana. Peakiusi X/10p- ¥ TUIPOKCUMETU/TMPOBAHUSI.

PEAKIINN HYKJIEOD®WUJIBHOT'O SAMEITEHWA

HykneodunbHoe 3aMeliieHre TajioreHa B apOMaTUUeCKOM  sifipe.

3ameHa Cy/nb(Orpynmsl Ha THAPOKCUI M LaHorpymmy. HykneopunbHoe 3amelljeHHe BOJOpoOja
apoMaTH4ecKoro szpa. MexaHu3M peakliiy HyK/1eo(UIbHOTO 3aMeltieHnst Sn2 Ar.

BiusiHMe 3/1eKTPOHOAKLIeNTOPHBIX [PYMIl HAa CKOPOCTh peaklMy HYK/1eOo(pUIbHOIO 3aMelljeHHs.
Kowmmnniekcel MatizeHreiimepa.

Peaki  Hyk/eopWIbHOTO  3aMelljeHMsl, TpOXOJsIiuMe  yepe3  CTagui0  oOpa3oBaHUs
JerupobeH3oa. DKCriepuMeHTalbHOe TIO/ITBePXKIeHre 3TON CTa/IuHy.

KosinokBuym Ne5

BOCCTAHOBJIEHUE HUTPOI'PYIIIIBI.
APOMATNYECKUE AMUHBI 1 JUA3OCOEOMHEHMA

OO011jasi cxeMa BOCCTAaHOB/IEHHsSI aQpOMAaTHUeCKUX HUTPOCOeJUHEHUHM B KMCJ/IOW, HEHTpanbHOU 1
me/IouHON cpefie. BoccraHoBneHwe HUTpOOeH307a B KUCIOW cpefie: HUTpPo300eH3om, [3-
(heHUITUPOKCHUIAMUH U aHWIWH. [TeperpynmnupoBka [-heHunruipokcruiaMmuHa B m-aMMHO(MeHO B
KUC/ION cpefie. BoccraHoBneHMe HUTpPOOeH30/1a B IEJIOYHOM Cpejie: a30KcMOeH30s1, a300eH301,
rugpa3oben3on. [leperpynmyipoBka a30kcuOeH30/Ma B T-OKcHa3o0eH30:1 (Basnax) mpu gelcTBUM
kucnoT. [TperpynmnyipoBka rupa3o0eH301a B KUC/IOH cpefie ( OeH3UMHOBAs).

ApoMaTryecKrie aMUHbL.

MeToapl CUHTe3a: BOCCTAaHOBJeHWE HUTPOCOEAUHEHWM, aMUHUpPOBaHWe apWIrajioreHu7ioB,
BekMaHOBCKasi ~ TleperpyrnmnvpoBKa  OKCMMOB, ['odMaHOBCKOe  pacllerieHHe  aMH/IOB.
[MeperpymnmupoBka Kypuumyca. OkucieHre aMUHOB. B3aumojeiicTBue apoMaTUUeCKUX aMHHOB C
a30TUCTOM KUCJIOTOM.
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BnusiHve npupoAbl U TMOJIOXKeHUs 3aMecTHTesell B sijpe Ha OCHOBHOCTb apOMaTHYeCKUX aMHHOB.
AnkunvpoBaHue, auuaupoBaHue. CHHTe3 UM CBOWCTBA M30HUTPWIOB U ocHoBaHui [ludda
(a30MeTHHBI).

HuTpo3upoBaHre MOHOATKWIAHWIMHOB. BiusiHMe aMHUHOTPYIITBI Ha CBOWMCTBA GEH30/IbHOTO sifpa.
Peakiuu 371eKTpoUILHOTO 3aMellleHusi: TajJouApoBaHre, HUTPOBaHUe, Cy/b(upoBaHue. 3aluTa
amMuHOrpynnbl. HUTpo3upoBaHWe [UanKUIaHWIWMHOB W CUHTE3 BTODUUHBIX JKHPHBIX aMHHOB.
CpaBHeHHe XMMHWYeCKUX CBOMCTB aMWHOB W  HUTPOCOEJWHEHUW anudaTUyeckKpro Hu
apoMaTUuUeCcKOro psi/ioB.

unazocoequHenusi. Jlua3oTvpoBaHue TEpPBUYHBIX apOMaTHYeCKUX aMMHOB a30THUCTOW KHUCIOTOM.
MexaHW3M peaklid, YCJIOBUS peakMM B 3aBUCHMOCTH OT CTpoeHuss amuHa. Crocob
JTUA30TUPOBAHUST «TIPSMOM» U «00paTHBIM», KUCJIOTHOCTb CPebl MPH AUa30TUPOBaHUU. BiusHue
130bITKA a30TUCTOM KUC/IOTHI.

OrnpeesieHre KOHIA Ara30TUpoBaHusi. [I060YHbIe TIPOLIECCHI TTPY IMa30 TUPOBAHUH.

CrpoeHue ¥ yCTOWYMBOCTb [Ma30COeAUHEHWM: COJM [Ma30HUsl, THUJPOIEPeKUCh [[Ma30HUS,
JIMa30rupaThl U Aua30TaThl. ['eTepoMUTHYeCKUid U TOMOIUTHYECKUN pacriaf, [ua30CcoejuHeHUN.
Peakium 1ua3zocoeiliHeHNH C Bblle/IeHHeM a30Ta. 3aMeHa Jua30rpyMibl Ha BoAopoz (obpa3oBaHue
apeHoB), TU/JPOKCW/, alKOKCWI, apwibHble paJvKasabl, #0/A,0pOM, XJ/IOp, ILMaHOTPYIIY,
HUTporpymmy, (peakuusi 3aHameliepa). [IpucoeauHeHWe [Ma30COeJUHEHUM K ajKeHam
(Meiiepgeiin). [Tonyuyenue apundropuzioB (peakius lrmana).

Peakiun aua3ocoequHeHuit 0e3 BbIJe/eHWsT a30Ta. BoCCTaHOB/IeHWE [MA30COeUHEHUN [0
apuiru/ipasvHoB. IlonyuyeHrue aMHUHOA30COe[iMHEeHUI (TpraseHbl), UX TayTOMepHs U TpeBpallleHue
B COMM [Jua3oHus. Peakuusi asocoyeTaHusi, KaK peakLUs 3/1eKTPOQUILHOTO 3amellleHusi B
apomaruueckoMm sjpe. CoBpeMeHHble TpeJCTaB/eHUsT O MeXaHu3Me peakLMM a30CoYyeTaHUsl.
BivsiHue cpezibl Ha peakiyi0 a30CoUeTaHUsi. Y CJIOBUSI COUeTaHUsI C aMUHaMU U (peHosamu. [Iyaso-
Y a30COCTaBJISIFOIIME, UX PeaKIMOHHAsi CTOCOOHOCTh B 3aBUCUMOCTH OT TPHUPOJBI 3aMeCcTUTeel B
apoMaTUuecKoM siZipe. A30KpacuTeny, HoMeHK1aTypa. CBsi3b MeX/ly OKPaCKO U CTPOEHUEM.

Konnoksuym Ne6

KAPBOLIKJIBI
[TosmyueHre TIPOM3BOJHBIX I[UK/IOMNpONAHA B3aUMOJEWCTBHEM oedUHOB C  KapOeHamu.
Ob6pa3zoBanue kapbeHoB. IlosyueHune 3aMeléHHBIX LWUKIO0YTaHOB TIPU TEPMUUECKOW WM
dboToOXUMHUECKOW AuMepu3alii  ankeHoB. CHHTe3 IMK/IONPOINAHOB U I[UKJI00YyTaHOB W3
JIUraion/janKaHoB.
IuvenoBwidi cuHTte3 (JleGener, [Iunbc-Anbaep). YcnoBusi peakiud. KOMIIOHEHTHI /IM€HOBOTO
cuHTe3a (AueHbl U AveHoGbUb). OOIIMe 3aKOHOMEPHOCTH AMEHOBOTO CHHTE3a: KOH(HUTypalys
JTUEHOB, CTPYKTYpHasi HarpaBJIeHHOCTb, «LMC-TIPUHLIAID, 3H/0-3K30-OpUeHTalusi. MexaHu3m
peaxiuu.
[TomyueHue 1MKIOOKTAaTeTpaeHa W3 alieTuieHa. Tpumepusaius OytagueHa. CHHTE3 TMATH- U
IIIeCTUU/IEHHBIX ~ KapOOLIMK/IOB ~ BHYTPUMOJIEKY/ISIDHOW — KOHZEHCAaleld  CIOXKHBIX — 3(HUpOB
MUKapOOHOBBIX KUCHAOT ([InkmaH) u u3 conei (ITupwa). TIpocTpaHCTBEHHOe CTpOeHHe
KapOoIMK/IoB. XMMHUECKHe CBOMCTBA MaJIbIX U CPEJHUX LIUKJIOB.

I'ETEPOLIIKJIBI

Knaccudukaiysi reTepoLyKiIoB:

a) IO YMCJly 3BEHbEB B LIUKJIE;

0) mo reTepoaToMaM M UX UUCITY.

[1aTH- 1 LIeCTHY/IeHHbIe TeTepOLMK/Ibl apOMaTHUeCKOr0 XapakTepa U MpUpo/ia UX apOMaTUUHOCTH.
OO0111ie METOABI CUHTe3a MATUYIEHHBIX TeTePOIUKIIOB.

®ypaH. [IpupoHbIe UCTOUHUKM (ypPaHOBBIX coejuHeHui. [Tonyuenue ¢ypaHa
nekapboHumvpoBanueM ¢ypdyposia v eKapOOKCHUIMPOBaHNEM MMAPOC/IM3€BON KUC/IOTHI.
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CroticTBa ¢ypaHa Kak HeTipe/ie/ibHOM cucteMbl. KaTamuTuueckoe rujpupoBaHue )ypaHOBOTO

sapa. JJueHOBBINM CMHTE3 C MaJIeMHOBBIM aHTHIPU/IOM U alleTUIeHAMKapOOHOBOM KUCIOTOM.
Apomarrueckue cBoiictBa ¢ypaHa. CynbdupoBaHue, HUTPOBaHUe, raJiouAUPOBaHMe,
arvpoBanue 1o ®pugento-Kpadrcy. Crierjuduyeckuie ycioBys IPOBeJeHUs peakLyi
3/IEKTPOPUIEHOTO 3aMellleHUs].

Tuoden. [Monyuerne u3 1,4-AMKapOOHOBBIX COeJUHEHUH, yTeBoAopooB (UnunbadbuH).
Apomarryeckue cBoiicTBa THO(eHa. Peakiiii HUTPOBaHUSI, CYIb(UPOBaHUS, FaTOUAUPOBaHMS,
MepKYypHPOBaHHUsl, alju/IMpOBaHus1, ((OPMUIMPOBaHUs, Hellpe/ie/ibHbIA XapakTep THodeHa.
BoccTaHoBieHMe HaTpUeM B aMMUaKe, KaTaTUTUUeCKoe BoCCTaHOB/ieHHe. OTHOIIIeHHe K
JnveHodUIaM.

[Muppon. [Tonyuenue ero u3 1,4-AMKapOOHWIBHBIX COEIUHEHUH, KOHJEHCAl[uel aMHUHOKETOHOB C
1,3-nukapbonunbHbIME  coefviHeHusiMU  (KHOpPpP), M3 XJIODKETOHOB, alleTOYKCyCHOTO 3dupa u
ammuaka (I'anu).

[Muppon Kak Hempezie/bHasi CUCTEMA, PeakL[uu MPHCOeJMHeHUs] BOJ0PO/a, OTHOLIeHWe MUpposia K
queHo(duiam (peakiysi C MaJIeMHOBBIM aHTUIPUZIOM).

CgolicTBa rerepoaToMa, KUCJIOTHbIM XxapakTtep NH-rpynmel, MeTa/iMueckde MPOU3BOAHbIE
MYppoJia ¥ UX CBOUCTBA.

CpaBHeHMe CBOMCTB MUPpOJIa CO CBOMCTBaMH (heHOa.

[Muppon Kak apoMarvyeckasi CHUCTeMa. Peaki[uu 3/1eKTPOQUILHOTO 3aMelljeHUs:: HUTPOBaHUe,
cy/b(upoBaHue, ralougupoBaHue, (opMUIMPOBaHUE.

Wupon.(6ensonvppon). CuHTe3 WHAOMOB 1Mo Duiiepy-I[MKInU3alys apyuIrkHApa3oHoB. Peakiyu
3/1eKTPO(UILHOTO 3aMellleHus B MHAo/e. OKCU- U OKCOMPOM3BO/HbIe MHAoMa. HAokcun. iHauro.
[MupuarH. MeToapl CHHTe3a TIPOU3BOJHBIX MTUPUAMHA U3 a/lbJeruioB U aMMuaka (Ynunbabun), us
arietoykcycHoro 3¢upa (I'anu, Kuésenarens), u3 1,3-a1veHoB 1 HUTpUoB. CBOMCTBA NMMPUKMHA KaK
OCHOBaHWUSI.

Peakuy npucoeyuHeHUs rafiouIHbIX aaKuaoB. Conv nupuaruHus. N-OKHCh MUPU/IMHA, N0/TyuyeHre
Y CBOMCTBA. YCTOMUMBOCTb MUPHAMHA K OKHUC/EeHUIO. Peakiiy 37eKTPOGUILHOTO 3aMellieHus] B
psily THWpUAMHA: HUTPOBaHWe, TaloWAVMpOBaHUe, CyabGupoBaHHe. AHanOrusi MNHUPUAWHA C
HUTPOOEH30/10M.

Peakiun HyK/1e0(DUIBHOTO 3aMellleHus: peakuysi ¢ amyuzoM Hatpusi (YuunbabuH), egKUM Kaju
(ruppokcunuvpoBanue). ['a/loMANMUPUAMHBI, TIOJBWKHOCTh TajouMfia B  TaJOMANUPUAUHAX.
3aMellieHHe rajouzia Ha OKCU- U aMUHOTPYTITbl, OKCU- U aMUHOTIMPU/IUHBI, UX TayTOMEepHUs.
XWHO/MWH. MeToAbl CHUHTe3a: W3 apoMaTHueckKux amMuHOB U TiuiepuHa (Ckpaym), wu3
apoMaTHUeCKUX aMHHOB U anvdatrueckKux anbAerugos ([IedHep-Mwusinep). OCHOBHbIE CBOHCTBa
aToMa a30Ta B s/pe XWHOAMHA. Peakiud HYk/1eodUIbHOTO 3aMellleHus: aMUHUPOBaHUe,
TU/IPOKCU/TMPOBaHKe.

KOHTPOJIbHBIE paboThI, pellieHNe 3a7au

Ipumepnbi 3ad0au

1. ITonyuume 3-okcubymaHosyro KUc/10my u3 nponuieHd.

2. 3 ayemoHa noayuume 4-memus-2-neHmMaHoH.

3. IIpusedume npumep nepekpecmHoli peakyuu KanHuyyapo.

[lpu ¢dopMHUpOBaHMM [AOMAIIHUX 3a/|JaHWH, KOHTPOJBHBIX PadOT, BOMPOCOB KOJUIOKBUYMOB
VICTI0/Ib3YeTCsI peKOMeH/ZI0BaHHas INTepaTypa M yueOHO-MeTo[uueckuii KOMIUIeKC Kadeapsl.

IIpumepbl mem npakmuueckux pabom:
Memoobl ouucmKu opeaHuueckux coeOuHeHull.
CuHme3 2a/n0u0aAKaHo8.
KoHoeHcayus KapbOHUAbHbIX COeOUHeHUL.
CuHme3 C0M#CHbIX 3pUpo8.
Cunmes cynbgokucaom.

YVVYVYYVY
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» CuHme3 HUMPOCOeOUHeHUll.
» Peakyuu cosneli 0uazoHusi.

[Tpumeps! odopmsieHust 1abopaTOPHBIX PabOT paCCMOTPEHBI B METOANYECKUX YKa3aHUSIX
«OuncTKa OpraHuyeckux coeIiHeHu», «Peakiusi 3aMellleHUsi B apOMaTHUeCcKoM psifiy», « CUHTe3
Y CBOMCTBa KapOOHWIBHBIX COeJuHeHu», «KoHaeH calys U TayToMepusi KapOOHUTbHBIX
COeJMHeHUI», « ApoMaTHhyeCcKre aMUHbI U [1a30coejuHeHNs», «OKUC/IeHne U BOCCTaHOBJ/IeHUe
OpPraHUYeCKUX COeIMHeHU», «KapOOHOBBIe KUCIOTHI».

YuedHO-MeTOANUECKOE H HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI

5.1. IlepeueHb OCHOBHOI H /I0NO/IHUTE/ILHON yueOHOMH IMTepaTypbl, HEO0X0AUMOM AJIA
OCBOEHMS JUCIIUTL/THHBI

OcHoBHas /iMuTeparypa:

1. O.A. Peytos, A.JL. Kypy, K.II. Bytun. — Opranudeckas xumusa. B 4-x vactax. — M.:
BMHOM. Jlabopatopusi 3HaHuii, 4-e wusgaHue (a/mektpoHHoe), 2012— (Knaccuueckuit
YHUBEPCUTETCKHUI yueOHHK).

2. WM. I'panpbepr, H.J1. Ham Opranuueckasi xumusi. — 8 usz. — M.: FOpaiir, 2012 — 608 c.

3. P.®.TanunoB CoBpemeHHasi opraHnueckas xumus.- ¥ da: M3a-eo baml'y, 2017. -325 c.

JlonosiHUTEIbHAA IMTEpaTypa:
W.Brown et al. Organic Chemistry, 6™ ed, 2012 (3/1eKTpOHHEIA pecypc).
4. Y.b. mameB. — 3afauu U ymnpaKHeHUs IO OpraHuueckod xumuu. — Yda: M3g-so YTHTY,
2003. - 144 c.
5. AJL Kypu u gp. — 3ajjaud 10 OpraHrueckoi XMMHUM C pellieHussMU. — 3-e u3f. - M.: BUHOM.
Jlaboparopus 3HaHumi, 2011. — 350 c.
6. AJL. Kypu u gAp. — 3ajaud 1O OpraHMYeckod XuUMuM C pelieHusMd. - M.: BMMTHOM.
Jlaboparopus 3HaHui, 2004. — 264 c.
7. M.A. HOpoBckas, A.B. KypkuHn OcHOBbI opraHuyeckol xumuu. - M3p.-M.: BMMTHOM.
Jlaboparopus 3HaHui, 2010. — 236 c.
8. M.I'. Cadapos u p. OCHOBBI OpraHUUECKON XUMHUH (3/1IeEKTPOHHBIN pecypc). M.: Xumus, 2012.
9. AM. Kum Oprannueckast xumust. — 131.3. — HoBocubupck: CHOMpPCKOe YHUBEPCUTETCKOE
u3garenbcTBo, 2002 — 972 c.

5.2. [TepeueHb pecypcoB HH(OPMAI[HOHHO-Te/IeKOMMYHHKALIMOHHOM ceTH «VIHTepHeT» U
NMPOrpaMMHOro o0ecreueHusi, HeE00X0JUMBbIX /I/Isl 0CBOEHHS JUCIIUILTHHBI

1. DnekrponHHasi bubmoTeuHasi cucteMa «3b Baml'y» - https://elib.bashedu.ru/

2. DnekTpoHHass Oub/MMOTeUHass CHCTeMa «YHUBEPCUTETCKas OubnMoTeka OHIaWH» -
https://biblioclub.ru/

3. OnekTpoHHasi Oub/MOTeUHas! CCTeMa K3aTenbCcTBa «JlaHb» - https://e.lanbook.com/

4. DneKTpoHHbIN KaTanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. YauBepcanbHas ba3sbl fanHbix EastView (J0CTyI K 3/1eKTPOHHBIM Hay4YHbIM >KypHasam) - https:/
dlib.eastview.com/browse

6. HayuHast a/iekTpoHHast 6ubsmoTeka - elibrary.ru (moctym K 371eKTpPOHHBIM HayUYHBIM KyPHasIaMm)
- https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JoroBop Ne 104 ot 17.06.2013
r. JIurieHsuu 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. JoroBop Ne 114 ot 12.11.2014 1. JluiieH3uun
6eccpouHbie
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9. Kaspersky Endpoint Security ass 6usneca - CrangaprtHbeiid. [JoroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBust muiieH3uu g0 25.09.2019
Testograf.
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6.Mamepua/1bHo-meXHuueCKaﬂ 6(130, HeoOxooumas 01 ocyuwjecme/ieHus 06p(1308(1mef1bH020

npouecca no aucuunﬂuue

1. YueOHasi ayauTopusi AJisi TPOBeJeHH
3aHATHH JIEKIIMOHHOI0 THIA:

aygutopus  Ne 405 (xumdaxk  Kopmyc),
aymutopuss  Ne 311  (xumdak  Kopmyc),
aygutopuss  Ne 310  (xumdak  Kopmyc),

ayzautopust Ne 305 (xumdak KopItyc).

2. YueOHaa ayauTOpHA /1A TPOBEAEHHUS
3aHATHI CeMHHAPCKOro THma: sabopaTopus
Ne 213 (xumdak Kopryc), nabopatopust Ne 215
(xumdak Kopryc).

3. YueOHasi ayguTOpuUs AJNA TPOBEJEHHSA
rpynmoBbIX U HH/UBUJYa/IbHbBIX
KOHCY/IbTAalui

aymutopusi Ne 405 (xumdak Kopmyc),
aymutopuss ~ Ne 311  (xumdak  Kopmyc),
aygutopuss  Ne 310  (xumdak  Kopmyc),

ayzautopust Ne 305 (xumdak KopItyc).

4. YueGHasm ayguTOpHUs A TeKyIIero
KOHTPOJI1 M NPOMEXYTOUHON aTTecTaLuu:
aygutopusi  Ne 405 (xumdak  Kopriyc),
ayautopusi Ne311 (xumMdak KOpmyc), ayAUTOPHS
Ne 310 (xumdak xopmyc), ayautopusi Ne 305
(xumdax Kopriyc),

ayautopuss  Ne 004  (xumdak
ayzuropust Ne 005 (xumdak Kopriyc).
5. IlomelmeHusi 1A CAMOCTOSTE/TLHOMH
paborbr: uuTanbHBI 3am Ne 1 (TviaBHBIM
Kopryc), uuTaibHbIA 3am Ne 2 (usmar-
KOpryc y4eOHOe), uMTanbHbld 3am Ne 5
(rymaHUTapHBIN KOPHOYC),

ynTanbHeld 3a1 Ne 6 (KOpIyC MHCTUTYTa
TrpaeBa), uiTaabHbIN 3a1 Ne 7 (rymaHUTapHBIT

KOpryc),

Kopryc), maboparopuss Ne 217 (xumdak
KOpITyC).

6. ITomerneHue ife: XpaHeHus "
npoUIaKTHYECKOT0 00CTy)KUBAaHUA

yueOHoOro oOGopyjaoBaHus: saboparopusi Ne
217 (xumcak KopIyc).

Ayputopus Ne 405

YuebHas Me0eb, yueOHO-
Har/IsggHele  Tocobus,  [0CKa,
HOYTOYK, MYJIbTUME/THA-TIPOEKTOP
Mitsubishi XD3200U, 3kpaH c

371EKTPOTIPUBOIOM 300*400cm
Spectra Classic.

Aypurtopus Ne 311

YuebHas Mebeb, yueOHO-
HarJsAHble  I0co0OMs,  [OCKa,
HOyTOyK, TipoekTop Mitsubishi
XD 600U, 3KpaH c
371EKTPONIPUBOOM Projecta
183*240cm Matte white.
Aypauropus Ne 310

YuebHas Mebeb, yueOHO-
HarJsgAHble  I0cobus,  [JOCKa,
HOYTOYK, My/IbTUMe TUa-TIPOEKTOD
Mitsubishi ~EW230ST, skpaH
HACTeHHbIN Classic Norma
244*183.

Aypurtopus Ne 305

YuebHas Mebeb, yueOHO-
HarJsiAHele  IOCcoOMs,  [JOCKa,
HOYTOYK, MYJIbTUME/THA-TIPOEKTOP
Mitsubishi EW230ST, »skpaH
HAaCTeHHbBIN Classic Norma
244*183.

JTaGopaTopusa Ne 213

YuebHast Mebeb, yueOHO-
HarJsgAHble  I0co0OMs,  JOCKa.

HaboOp XMMHUYECKOW TOCY/Ibl, BeChl
Ohaus SPU-402 5>/1eKTpOHHbIE,
MellajKa BepxHelpuBofHas RW
11basic 0-2000 06,
nepeMelIMBarollee  YCTPOKCTBO
I13-6500, mkad mabopaTopHbIH
CIIT-200, pedpaxkromeTrp, Hacoc
BaKyyMHBII KNF,
KOJIDOHarpeBaTe/ib, Hacoc
BaKyyMHbIM MeMOpaHHbIT HBM-
12, mkad cyummnbhbii KC-65,
MaruuTHasg Memnanka I13-6110,
mtka OKA-4 snekTprueckast.
JTaboparopus Ne 215

YuebHas Mebeb, yueOHO-
Har/siiHble  rocobusi,  JjocKa.
HabOp XMMHUECKOU TIOCYbI, BECHI
Ohaus SPU-402 5351eKTpOHHEIE,
Melllajika BepxHernpuBogHass RW
11basic 0-2000 00,
repeMelInBaollee  YCTPOMCTBO
I13-6500, mkad JabopaTOpHBIHA
CIIT-200, pedpakromeTp, Hacoc

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horoop Ne 104 ot 17.06.2013 .
JIutjeH3un beccpouHbie

2. Microsoft Office Standard 2013
Russian. [oroBop Ne 114 ot
12.11.2014 T. JIvueHsumn
beccpouHbie

3. Kaspersky Endpoint Security as
6usHeca - CranjapTHbIi. [JoroBop
Ne31806820398 ot 17.09.2018 .
CpoKk  [JeWCcTBUSL JIMLEH3UM [0
25.09.2019

4. Cucrema L|eHTPaIU30BaHHOIO
TectupoBanust baml'yY (Moodle).
YHuBepcanbHas o011jecTBeHHast
yuensus GNU

5. Linux OpenSUSE 12.3 (x84_64)
GNU General Public License
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BaKyyMHbI KNF,
KOJIOOHAarpeBaTeb, Hacoc
BaKyyMHbI MemOpaHHbii HBM-
12, mwkad cyumnbHeii KC-65,
MarHutHass Memianka I13-6110,
mTka OKA-4 snekTpruyeckas.
Aypurtopus Ne 001

YuebHast Meberb, yuebHO-
Har/IsiIHbIe TIOCOOMSI, JOCKa
Aypurtopus Ne 002

YuebHas Mebeb, yueOHO-
HarJsigHbIe ocobus, JocKka
Ayputopus Ne 006

YuebHas Me0eb, yueOHO-
HarJIsgHbIe mocobus, nocka
Ayaurtopus Ne 007

YuebHas Mebes, y4eOHO-
HarJIsgHbIe mocobus, nocka
Aypuropust Ne 008

YuebHas Meben, yueOHO-
HarJIsiiHble 1ocoOus1, JocKa
Ayputopus Ne 004

YuebHast meberb, yue6HO-
Har/isifiiele  1ocobus,  /OCKa,
xKommyTtatop HP  V1410-24G,
MepCOHA/IbHBIN KOMIIBIOTEP
Lenovo ThinkCentre A70z Intel
Pentium E 5800, 320 Gb, 19" - 15
T, wkag HacteHHbid TLK6U.
Ayautopus Ne 005

YuebHas Meben, yueOHO-
HarJsgAHble  I0ocobus,  JOCKa,
komrnbtoTep  DEPONeos 470
MDi5_3450/4GDDR/T500
G/DVD+R u monuTtop ViewSonic
21.5 - 13 wr, mkadp TLK TWP-
065442-G-GY, mKad
MoHTaXHbIE ~ NT ~ PRACTIC
2MP47-610B/SSt450/
SKS1/55t750,59560, 00 T.316-
14, mikad HacteHHbiit TLK6U.
YuranbHbii 3a1 Ne 1

Hayunbiii u yueOHbIi  ¢oH,
HayyHas T1IepUOMKa, [IK
(MOHOG/10K) - 3 1T,
HeorpaHW4yeHHbIN foctyn K ObC
u BJ/l; Ko/mmuecTBO 10CaJOUHBIX
MecT — 76.

YuranbHbIH 3a/1 Ne2

Hayunbii u yueOHbli  ¢oHz,

HayyHas TeproOHKa, IIK
(MOHOO/OK), TOAK/IIOUEHHBIX K
cetn WuHTtepHer, — 8 wrT,

HeorpaHW4eHHbIM fAoctyn K DBC
u BJ/l; KomMuecTBO MOCALOYHBIX
MecT — 50

UntanbHbii 3a1 Ne 5
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Hayunblii u yueOHbIM  oHz,
HayuHas IIepUO/HKa, IIK
(MOHO06/10K) - 3 1T,
HeorpaHuyeHHbIM fgoctyn K DBC
u B/l; KomMuecTBO MOCaJOYHBIX
MmecT — 27.

YuTanbHblii 3a1 Ne 6

Hayunbiii u yueOHbIi  ¢oHz,
HayuHas IepUoHKa, ITK
(MOHOOG/10K) - 6 1T,
HeorpaHudeHHbIM fgoctyn K DBC
u BJ/l; Ko/mmuecTBO 10CaJOUHBIX
mect — 30.

YuTanbHbli 3a1 Ne 7

Hayunerii u yueGHbId  doHZ,
HayyHas TepUoOMKa, IIK
(MOHOG/I0K) - 5 1T,
HeorpaHW4eHHbIM fJoctyn K DBC
u B/l; KomMuecTBO MNOCAJOYHBIX
MecT — 18.

JIabopatopus Ne 217

YuebHasi Mebenb, TeHepaToOp
BOZIOPOZiA, HACOC BaKyyMHBIH,
Bechl 1abopatopHele ONAUS PA-
214 C, aHasioro-1udpoBoit
ripeobpa3oBaTesb ATIIT-2,
JeroHusatop Bogel [1B-10UV,
KOMIUIEKC Xpomartorpapuueckui
rasoBeiii «XPOMOC» I'X-1000,
KOMIIpeccop, MarHuTHast
Melllajika 3-X CeKI[MOHHas C
nogorpesom ULAB US-3110,
MarHutHasg wmemanka MS-H280-

Pro, HoyTtbyk ASUS,
aBTOMAaTHUeCKUM TIO/IIPUMETP
Atago AP-300, 17 () (6]

nocafiouHbix mecT — 10.
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ITpunosxenue Ne 1

OENEPAJIBHOE I'OCYIOAPCTBEHHOE BIO/IPKETHOE OBPA3OBATEJIBHOE
YUYPEXIEHHME BBICIIIEI'O OBPA3SOBAHNA
«BAIIIKNPCKUM T'OCYJAPCTBEHHBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEM ITPOT'PAMMBI

JucuuyriHel OpraHuyeckast XUuMust
Ha 4,5 cemecCTp
O4YHasd

¢dopma obyueHus

Pabouyto nmporpammy OCyIIeCTB/ISIFOT:

Jleknuu: 1.X.H., npod. Tasmumor P.d.

JlaGopaTopHbie 3aHATHS:

[.x.H., npod. burnosa P.3.

H.x.H., npod. UmmypaTtos I'.}FO.
K.x.H., gouent Tanunosa I'.P.
K.x.H., gouenT TyxBatmmH B.C.
K.x.H., gouenT Parraxos A.X.
K.6.H., nouient I'apadyTtauHos P.P.

Buj; padoTsl O0BeM AMCIUIIHHBI
O6mmast TpysoeMKocTh aucturuivibl (3ET / yacoB) 16
YueOHBIX UaCOB Ha KOHTaKTHYIO PabOTy C Mperno/iaBaTesneMm: 328
JIeKIUHU 68
MPaKTUUeCKUX/ CEMUHAPCKUX -
71ab0paTOPHBIX 254

Ipyrux (TpyrinoBasi, UHIUBUAya/lbHasi KOHCYJTbTALMsl U UHbIE BUZBI
yueOHO¥ [iesTeTbHOCTH, TIpe/lyCMaTpHBarole paboTy 00yyaromuxcs

Tipero/iaBaTesieM) 6
YuebOHBIX YaCcOB Ha CaMOCTOSITe/IbHYIO paboTy obyuaromuxcsi (CPC)
BKJIFOYasi MOATOTOBKY K 3K3aMeHY/3a4eTy 113

®opma(bl) KOHTPOJIS:
3auer, 3K3ameH 4,5 cemecTp
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®dopma [Kommuec | Mex | HHOB OcHoBHas 1 3apanusa no | KCP ®opMBI TeKyl[ero KOHTPOJIA
Ne i/ Tema U copiepxaHue H3yueH TBO npej | awHMoH JAOIIO/IHUTe/IbHAsA €caMoCTosTe ycreBaeMocTH (no Hedeaam
n us YacoB | MeTH HbIe JIMTeparypa, bHOW padoTe cemecmpa)
MaTepu | ayAuTo ble MeTof, peKoMeH/lyeMasi CTY/IeHTOB C dopma NpoMeXyTOUHOH
ayioB PHbIE | CBA3U bl B CTyJleHTaM yKa3zaHnem arrecranuu (no cemecmpam)
paboThI o0yueH JINTEPaTyphl,
1] HOMEpOB
3ajia4
1 2 3 4 6 7 8 9 10 11
1. Bsepenue. IIpegmer opra- | Jlek 2 ocHOB |Hcnons3 1-3,6 1-3,5 ITpoBepka fomaruHeii paboThL.
HUYEeCKOU XUMUH. Jlabop. | 4 Hble | OBaHue
Nucrpykrax no Thb. Cam.pa | 6 KypC | MyJIbTH
6 Bl |Memguarnp
Heopr | oeKTopa
aHuue rpu
CKOH, | uTeHHH
OpraH | JIeKLIWH.
nueck | Pa3zgaro
ou, YHBIN
aHa/lu | MaTepua
THYeC | JI A
KOH, |u3yuyeHH
¢duzu s
YecKo |JIeKLJMOH
U HOTO
XUMH | MaTepHa
u, na.
cTepe
OXUM
nu
opraH
HnvecK
WX
coesu
HEeHU
1.
2. Ankanbl. Homenknarypa, | Jlek 2 /- /- [1-3], [6,7] 1-3,6,7 1 ITpoBepka AomatiiHeit paboTbl
CUHTEe3,CBOMCTBA. Jlabop. | 8
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Metopp! ouncTtky oprand- | Cam.pa | 6

YeCKUX COeJMHEHUN:KpUC- | O

Ta/l/I3aLIsl.

Luknoankauel. Ctpoenne, | Jlek 2 -1/ -1/ [1-3], [6,7] 1-3,6,7 ITpoBepka AomaiiiHeii paboThl.
CUHTE3,CBOUCTBRA. Jlabop. | 8

BosroHka, onpegenenue Cam.pa | 6

TeMIlepaTyphbl M1aBjieHusl. | 6

Arnxkensl. CTpoeHue, Jlek 2 -1/ -1l [1-3], [6, 7] 1-3,6,7 ITpoBepka AomaiiiHeii paboThbl
HOMEHKJ/IaTypa,CuHTe3,cB0 | Jlabop. | 8

Hc- Cam.pa | 6

TBa. §

®pakI[MoHHasl eperoHKa

CMeCH >KUJIKOCTeM.

Ankunbl. CTpoeHue, HO- JIek 2 -1/ -1/ [1-3], 6,7] 1-3,6,7 ITpoBepka AomaiiiHeit paboThbl
MeHKJIaTypa,CUHTE3, Jlabop. | 9

CBOWMCTBaA. Cam.pa |6

dpakiMoHHas rieperoHka | 6

CMECH >KUJIKOCTEM.

CornpskeHHbIe JUeHbI. Jlek 2 -1/ -1/ [1-3], [6, 7] 1-3,6,7 ITpoBepka JomaiiiHei paboThl
CrpoeHnvie,HoMeHK1aTypa, | Jlabop. | 8

CHHTE3,CBOMCTRA. Cam.pa | 6

IMeperoHka c BOAsSHbIM Ma- | 6

POM, 3KCTPAKLIUSI.

Apentl. CTpoeHne,HoMeH- | JIek 2 -/l /- [1-3], [6,7] 1-3,6,7 Konnokeuym
KJIaTypa,CHHTe3,cBokcTBa. | Jlabop. | 8

. Cam.pa | 6

IeperoHka 1oj yMeHb- 3

IIIEHHBIM /IaB/IEHUEM.

SnektpodunbHoe 3ame- Jlek 2 -1/ -1/ [1-3], [6,7] ITpoBepka AomaiiiHei paboThbl
IeHre, MeXaHW3M,0pHeH- Jlabop. | 8 1-3,6,7

Tauus. Cam.pa | 6

CuHTe3 rajion/jaIKaHoB. 3

MHorosiziepHbie Jlek 2 -1- -1- [1-3], [6,7] KonTtposibHas pabora.
KOH/IeHCH- Jlabop.. | 8 1-3,6,7

poBaHHbIe apeHbl.CTpoe- Cam.pa | 6

HIe,CUHTe3,CBOMCTBA. 0.

CHHTe3 rajionJaaKaHoB.
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10. lanorenmnpousBogHeie yr- | Jlek 2 -1/ -1/ [1-3], [6,7] ITpoBepka AomaiiiHeli paboThbl
neBogopogoB.Homenkna- | Jlabop. | 8 1-3,6,7
Typa,CUHTe3,CBOMCTBA. Cam.pa | 6
CuHTe3 raJion/ja/IKaHoB. 8
11. HykneodunbHoe 3amertie- | Jlek 2 /- 1= [1-3], [6,7] ITpoBepka ZioMaliiHel paboThI.
HHUe Jlabop. | 8 1-3,6,7
rajioreHa.MexaHu3Mbl. Cam.pa | 6
CuHTe3 rasionianKkaHoB. 6
12. CriupThL,TIpocThie 3¢upsl. | Jlek 2 -1l -/l [1-3], [6,7] Konnokeuym.
Crpoenue,cunTe3,cBoicT- | Jlabop. 8 1-3,6,7
Ba. Cam.pa | 6
KounpeHcariysi KapboHuib- | 6
HBIX COeITUHEHUM.
13. ®eHOJIbL. JIek. 2 -1- -1- [1-3], [6,7] ITpoBepka AoMariiHei paboThl
CuHTe3,CBOICTBA Jlabop. | 6 1-3,6,7
KonpeHcarus kapbonwns- | Cam.pa | 6
HBIX COeIUHEHUH. 6
14. MHoroaToMHble CriupThl U | Jlek 2 -1- -1- [1-3], 6,7] 1-3,6,7 ITpoBepka AomaiiiHeit paboThbl
(heHOJIBI. Jlabop. | 6
Konpgencauus kapbonuns- | Cam.pa | 6
HBIX COeJUHEHMUH. 6
15. AnbIerupl U KeTOHBI. Jlek 2 -1- -/- [1-3], 6,7] KosiokBuryMm.
Crpoenue,HoMeHK/aTypa, | Jlabop. | 8 1-3,6,7
CHHTE3,CBOWCTBA. Cam.pa | 6
KonpeHcarysi KapboHuib- | 6
HBIX COeIUHEHUH.
16. AbIIETHU/BI ¥ KETOHBI. -1- -1- [1-3], [6,7] KonrposnbHasi pabora
CBOHCTBa. Jlabop. | 2 1-3,6,7
Cam.pa | 6
6
17. Kap6oHOBBIE KHUCOTEI. Jlex. 2 -«- -«- 1-3,6,7 IMpoBepka JoMariHei paboThI
Crpoenue,HOMeHK/IaTypa, | Jlabop. 6
CHHTE3,CBOMCTRA. Cam.pab | 6
CUHTe3 CJI0KHBIX 3(HPOB.
18. Cnoxuble 3¢upbl,cuHTe3, | Jlek. 2 -« -«- 1-3,6,7 1-3,6,7 ITpoBepka JomaliHel paboThbl
CBOMCTBa. Jlabop. 6
CuHTe3 CIOKHBIX 3¢upoB. | Cam.pab | 6
19. Anrugpugplranongadrug, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 TTpoBepKa JoManiHel paboThbl
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- Jla6op. 6
PUbL,aMU/IbL, HUTPUJIBL. Cam.pab | 6
CuHTe3 C/I0)KHBIX 3QUpPOoB. | .
20. IvkapOoHOBbIE KUC/IOTEL | JIek. 2 -«- -«- 1-3,6,7 1-3,6,7 IMpoBepka JoMariHeid paboThI
Crpoenue,cuHTe3,cBONCT- | Jlabop. 5
Ba. Cam.pab | 6
CUHTe3 CJI0KHBIX 3(HPOB.
21. KetoxkucnoTel. CHUHTE3, JIek. 2 -«- -« 1-3,6,7 1-3,6,7 KontposnbHast pabota
CTpOeHMe,CBOMCTBA. Cam.pab | 6
22. Cynbdorucnorel.Cuntes, | Jlek 2 -«- -« 1-3,6,7 1-3,6,7 ITpoBepka JomariHel paboTbl
CTpOeHNe,CBOMCTBA. Jlabop. 8
CuHTe3 Cyb(hOKUCIIOT. Cam.pab | 6
23. Hurpocoenvnenus.CruH- JIek. 2 -«- -« 1-3,6,7 1-3,6,7 Konnoksuym
Te3,CTpOeHNe,CBOMCTRA. JTabop. 8
CuHTe3 Cy/ib(pOKUCIOT. Cam.pab | 6
24, Awmunbl.CuHTe3,cTpoeHue, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 IIpoBepka JoMariiHei paboThb
CBOWMCTBaA. Jla6op. 8
CuHre3 Cam.pab | 6
HUTPOCOeJUHEeHN! .
Y Cy/Ib(OKUCIIOT.
25. AMWHOKHUC/IOTHI U TTenTu- | JIek. 2 -« - 1-3,:6,7 1-3,6,7 ITpoBepka JomaliHel paboThl
Ibl. CUHTE3,CTPOeHHE, Jlabop. | 8
CBOWMCTBaA. Cam.pab | 6
CuHre3
HUTPOCOeIMHEeHUH.
26. HuazocoesuHenus.Cuntes | Jlek. 2 -«- -« 1-3,6,7 1-3,6,7 Konnoksuym
CTpO€eHUe, CBOWCTBA. Jlabop. | 8
Cunres Cam.pab | 6
HUTPOCOEJMHEHNH
27. unazocoeqyHeHys. Jlex. 2 -«- -«- 1-3,6,7 1-3,6,7 KonrposnbHast pabota
CuHTe3, CTpOeHue, Jlabop. | 8
CBOMCTBA. Cam.pab | 6
Peaxiuu cosieil 1a30HUsI.
28. MoHocaxapugpbl. CunTes, | Jlek. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka JiomaiiHel paboThl
CTpOeHMe, CBOWCTBA. Jlabop. | 8
Peaxiuu coseit mua3onust | Cam.pab | 6
29. - ¥ monvcaxapuzpl. JIek. 2 -«- -«- 1-3,6,7 1-3,6,7 KonnokBuym
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CuHTe3, CTpOeHue, Jla6op. 8
CBOMCTBA. Cam.pab | 6
Peakiuu coseii aua3oHus | .
MeToAbI OKUCTEHUST
30. [IaTuuneHHbIe JIex. 2 -«- -«- 1-3,6,7 1-3,6,7 ITpoBepka JiomaliHel paboThl
reTeporukisl. CUHTE3, Jla6op. 8
CTpOeHNe, CBOMCTBA. Cam.pab | 6
MeTopb! OKUC/IeHUS
31. IIlecTruneHHbIe JIek. 2 -« -« 1-3,6,7 1-3,6,7 IpoBepka JomariHel paboThl
reteporuksbl. CHHTe3, Jlabop. | 8
CTpOeHHe, CBOMCTBA. Cam.pab | 6
MeTo/p! OKHC/IEHUS .
32. JluTepaTypHbIN CUHTE3 Jla6op. 8 1-3,6,7 1-3,6,7 Komnoksuym
Cam.pab | 8
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[Tpunosxenue Ne 2

PEVTUHI -TIJIAH JIVICIIUIL/IVHBI
Opranuyeckass XUMUs
HarpaBsienve noArotoBku (crieljuanbHOCTh) 04.05.04 dyHiaMeHTa bHas U NPUK/IagHas XUMUS
KypC 2 , cemectp 4 2019 rr.
KOJTMUeCTBO YacoB 110 yuebHomy riaHy 302, B T.U. ayguTopHasi pabora 201, camocrosiTesibHast paboTa
154, KCP 2.

[TpenogaBaTenu: 1.X.H., ipod. Tamumnos P.®., k.x.H. go11. ParraxoB A.X., kK.0.H. fo11. 'apadyTauHOB
P.P.., k.x.H., gou1. Tanunoga I'.P., a.x.H., npod. Niumyparos I'.}FO., K.x.H., gou. TyxBaTimH B.C.,
[.X.H., npo@. burosa P.3.

(®.1.0., yueHas cTeneHb, yUeHOE 3BaHUe)

Kadenpa:___Oprannyeckoil v GMOOpraHUYECKOW XUMUHU

bann g
3a ucro Bannsl
. 3a/{aHu
Bupb! yueGHOH KOHKpe i 3a
JesITe/IbHOCTH CTYAeHTOB THOe MHHHAMAJT
cemMecT .
3ajaHu . MaKCHMa/IbHbIA
p bHBIN
e
Mopayns 1
TeKyuil KOHTPOJIb
1. C
eMHUHapCcKue ) 7 0 14
3aHATHS
1. JlabopartopHsbie
PaTOpHEI 5 3 0 6
paboThI
Py6e)KHbIi KOHTPOJIb
Kosnoksuym 7 1 0 7
II
VCbMeHHas! KOHTPOJIbHast 8 1 0 8
pabota
Moayns 2
Tekymuii KOHTPOJIb
1. CemuHapckue
MHHapCKH ’ 6 0 1
3aHATUS
1. Jlab
abopaTopHble ) 4 0 g
paboThI
Py0exHbIH KOHTPOJIb
Konnoksuym 7 1 0 7
ITuceMeHHas KOHTPOJIBHA!
VICbMeHHas! KOHTPOJIbHas 3 1 0 3
pabora
INoompuTeabHbIE 6a/1/IBI
0 10
ITocemaeMocTh (0a/I1bI BBIYMTAIOTCA M3 001el CyMMBbI Ha0paHHBIX 0a/1/I0B)
1.ITocetieHune EKIL[MOHHBIX 0 6
3aHATUN
2.INocemenue
HHeT . 0 10
J1abopaTOpHBIX 3aHATUI
HToroBblii KOHTPO/Ib
JK3aMeH
0 30




[Ipunosxenve 3
PEUTUHI-TIJTIAH JUCIIUITI/IMHBI
OpraHyyeckasi XUMUs
Harmpasnienve noArotoBku (crenyanbHOCTh) 04.05.04 PyHpaMeHTanbHas M OPUK/IaAHas XUMUs




KYypC 3 , cemecTp 5 2019 rr.
KOJIMUECTBO YacoB 110 yueOHOMY TuiaHy 274, B T.4. ayAauTopHas pabora 202, camocTosTensHast paboTa
113, KCP 4.

[TpeniogaBaTenu: A.X.H., ipod. Tamumnos P.®., k.x.H. go1. PaTraxor A.X., K.0.H. fo1l. 'apadyTanHoB
P.P.., K.X.H., goy. Tanunosa I'.P., 1.x.H., npod. Nmypatos I'.}O., kK.x.H., gon. TyxsatumH B.C.,
[.X.H., npo@. burnosa P.3.

(®.1.0., yueHas cTeneHb, yueHOe 3BaHUe)

Kadeapa:__Oprannueckoii v 6M00praHu4eckoi XUMUU

Bann 3a Yucno banne:
Buabl yueGHOI eATeIbHOCTH CTYAEHTOB | KOHKPETHOE | 3a/[aHui 3a
3a/jaHue cemecTp MHHHMAa/IGHBIA MaKCHMa/IbHbIN
Moayns 1
TeKkymmii KOHTPOJIb
2. CeMuHapCcKue 3aHSITUS 2 6 0 12
3. TlpaBuia paboThl B 1abopaTopuu 2 1 0 2
4. JlabopaTopHbie paboThbI 2 3 0 6
Py0e)KHbIH KOHTPOJ/Ib
1. TIucpMeHHasi KOHTPOJIbHas paboTa 5 1 0 5
2. KosiokBuyM 5 2 0 10
Moayasb 2
Tekyumii KOHTPOJIb
2. CeMuHapCckKue 3aHAITUS 2 7 0 14
3. JlabopaTopHble paboThl 2 1 0 2
4. Jlutep.cuHTe3 4 1 0 4
Py6e)KHbIi KOHTPOJIb
1. KosnokBuym 5 2 0 10
2. TlucbMeHHasi KOHTpOJIbHas1 paboTta 5 1 0 5
IToompurensHbIe 0a/1/IbI
| | 0 10
INoceuaeMocThb (0a/Ibl BBIYMTAIOTCA U3 0011el CyMMbI Ha0paHHBIX 0a/1/I0B)
1.TToceriieHue JIEKIMOHHBIX 3aHITUN 0 -6
2.ITocereHye 1ab0OpaTOPHBIX 3aHATUN 0 -10
HToroBniii KOHTPOJIb
OK3ameH | 0 30




	2. Место дисциплины в структуре образовательной программы

