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1. IIeJIl/I, 3ala'vi U IVIAHUPYEMBIC PE3YyJIbTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Ilens oucyunnunvl cocmoum 6 popmMuposanuu u passumuu y 00y4aruuxcs IUYHOCHMHbLX
U NPohecCuOHANbHBIX Kauecms, No380A0UWUX 0becneyums evinonHenue mpeobosarnuti ®I'OC BO
C yuemom o0cobeHHOCmeU HAYYHO-00paA308amenbHOl WKOAbl YHueepcumema u axmyaibHbiX
nompebHocmel pulHKA mMpyoa 6 Kaopax ¢ GblCUWUM 00pa3oeanuem 6 COOMEEemcmeuu ¢
Hanpaeienuem noo20moeKu:

CNOCOOHOCMU NPUMEHAMb 3HAHUS 3AKOHOMEPHOCMel OP2aHUYeCKOU XUMULU NPU peteHuu
npOGeccCuoHanvbHblX 3a0a4, YMeHus Npo8oOUmMdb AHAIU3 U 0OPAOOMKY HAYYHO-MEXHUYECKOU
uHgopmayuu Ha OCHO8e MeopPemuyecKux NPeoCmagieHull OPeaHu4ecKol Xumuu, cnocooHocmu
8b10paMb Memoo0 OUACHOCMUKU BeWecms U MAmepuaios, YMeHUus nposedeHus CmaHOapmHbIX
usmepenuti u 00pabomxu pe3yabmamos IKCnepumMenma,

K ocnoenvim 3a0auam oceoenus Oucyuniunvl «Opeanuueckas Xumusiy ciedyem
omuecmu:

— hnoJjiyyeHue cmydeHmaMu SHAHULL 00 OCHOBHBIX KIACCAX opeanu4ecKux CO@OUH@HML?,' o
eaumonpespalerubax opearnudeckKkux eeujecme, munamu peam;uﬁ, Haubolee BANCHLIMU
MeXaruImamu,

— pazeumue CHOCOOHOCMU K CAMOCMOSAMENbHOU NpohecCUuoHanrbHou pabome ¢
XUMUYECKUMU — Peakmueamu, K OKCHIyamayuu  CO8PEMEeHH020  1abopamopHozo
000pY008aAHUS U HAYUHBIX NPUOOPOS,

— pazeumue CnoOcoOOHOCMU U  bIPAOOMKA NOMPEOHOCMU K CAMOCMOSMENbHOMY
npuoOpemeruIo 3HaHUll N0 OP2AHUYECKOU XUMULU.

ITnanupyemoie pezynomamul 00yueHUs 3aKIOYAIOMCA HOPMUPOBAHUU Y 00YHaAIOWe20Cs
CNOCOOHOCMU K U3VHEHUIO, AHANU3Y, UCNOIb308AHUI0 OUONOSUYECKUX 0OBEKMO8 U Npoyeccos,
OCHOBbIBAACH HA 3HAHUU 3AKOHO8 U 3AKOHOMEPHOCMEU MAamemMamuyeckux, Qu3uieckux,
XUMUYECKUX U OUOOUYECKUX HAYK U UX 83AUMOCEA3SX.

O6yquI/Ie o AUCHHUIIIINHC «Opl"aHI/ILIeCKa}I XUMU» HaIPaBJICHO Ha CI)OpMI/IpOBaHI/IC
06yqafoumxc;1 CJICAYIOIINX KOMIIETEHITHN:

Ko u HauMeHOBaHue KOMIIETEHIUI NuaukaTopsl 10cTHKEHUSA
KOMIICTCHIIUH

YK-1. Cmocoben ocymectBiasaTh nouck, | UYK-1.1. Ananusupyer 3agauy, BbLACTAS €€
KPUTUYECKUI aHallM3 U CHUHTE3 MHPOpMaLuy, | 6a30BbIE COCTABIISAIONINE

IPUMEHATH cUcTeMHBbIN noaxox A pemenus | MYK-1.2. OcymecTBiaseT NoucK, KpUTHIECKH

MTOCTaBIICHHBIX 3a7a4 OIICHHUBaeT, 0000IIaeT, cucTeMaTHU3UpyeT Hu
pamkupyer HHPOpMAIHIO, TpeOyeMyro IS
peIIeHNs TOCTAaBJICHHOW 3a1a4u

NVYK-1.3. PaccmarpuBaer u mnpejjaraer
parMoHaIbHBIC BapUaHTHI pelIeHus
MOCTABIIEHHOW 3a71a4H, UCTIOJIb3Ysl CHCTEMHBIH
MOJIXO/I, KPUTHYECKH  OILIGHMBAaeT  HX
JIOCTOMHCTBA U HEJOCTATKH

OIIK-1. Crniocoben u3yvath, anainuszupoBats, | MOTIK-1.1. Ymeer MPUMEHSATH
MCIOJIb30BaTh MEXAaHNU3Mbl XUMUYECKUX €CTECTBEHHOHAy4YHble U XMMHUYECKUE 3HAHUS
peaxkui, IPOUCXOAAIIUX B TEXHOJIOTUYECKUX | MPU PEUICHUH TEXHOJOTMYEeCKUX 3ajad |
Ipoleccax U OKpy»KarolleM MUpe, Mpo0GJIeM B SKOJIOTHH.

OCHOBBbIBasicb Ha 3HaHuAX o crpoeHuu | MOIIK-1.2. Ymeer noHuMare mnpupony H
BELIECTBA, IPUPOAE XUMUUECKOH CBS3H U XUMHYECKHE CBSI3M Pa3IMYHBIX  KJACCOB
CBOMCTBAaX pa3jMYHBIX KJIACCOB XMMHUYECKHX | XUMHUYECKMX JJIEMEHTOB, COCAUHEHUH W

3JIEMEHTOB, COSIMHEHUM, BEIIIECTB U




MaTepHaoB MaTepHraoB u BO3MOYKHOCTH 1704
PaMOHATBFHOTO UCTIOIb30BAHMS.

HOIIK-1.3. YMmeer aHanu3upoBaTh MEXaHU3M
XUMHYECKHX PEaKIUi MPU MPOSKTUPOBAHUH
TEXHOJOTHYECKUX MPOIECCOB U B PEHICHUH
9KOJIOTUYECKUX 3a/1a4

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JluciumianHa OTHOCUTCS K o0si3aTenbHOM uvactu Onoka bl «/lucummimHbl (MOTyIH)»
OCHOBHOM 00pa30BaTEIHLHOM MPOTpaMMBI OaKaiaBpHuaTa.

«Opranuyeckasi XMMHUs» B3aUMOCBsI3aHa JIOTUUECKH, COJEPKATEIbHO U METOAUYECKU CO
CIIEYIOIIUMHU JUCUMILUIMHAMU U ntpakTukamu OOIT:

B o0s13aTennpHOM yacTu:

— o01ras 1 HeopraHu4YecKass XUMUSI,

— (PU3UKO-XUMHUYECKUE METO/bI aHAIIN3A;

— palMoHaAIBHOE MPUPOIOTIOIb30BAHUE;

— 0011ast XUMHUYECKAs] TEXHOIOTHUS,

— TEXHOJIOTHS TIOJIyYE€HHSI TOJIMMEPHBIX MaTEpUAJIOB;

- nepepa60TKa 0TXO0O40B He(bTeXI/IMI/I‘leCKI/IX IIPOU3BOJICTB.
3. CTpykTypa U coaep:KaHue IMCUUIIIHMHBI

OO0111ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISET 4 3aueTHbIX equHuIlbl (144 vaca).

3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH
(o ¢popmam oOydeHwHs)

3.1.1. Ounas dpopma oOydeHUs

Ne
n/n . KosanuectBo
Buj yueOHoi padoThl
4acoB
1 | AyauTopHble 3aHATHS 72
B ToM ynce:
1.1 | Jlexkuun 36
1.2 | CemuHapCKue/IPaKTHYECKUE 3aHIATHS 18
1.3 | JIabopaTopHble 3aHsTHS 18
2 | CamocTosiTeIbHAsI padoTa 72
B ToM ynce:
2.1 | npoMexyTOYHOE TECTUPOBAHUE 20
2.2 | BBITIOJIHEHUE JIOMAIITHUX padoT (3aaHUI 110 30
BAapUAHTaM)
MOATOTOBKA K JIJAOOPATOPHBIM paboTaM 22
3 | IlpomexxyTouHasi aTTeCTALUS
3auet/nud.3auer/sK3aMeH JK3aMEH
Hroro 144

3. TemaTnueckuil 11aH U3YYEHUS AUCLIUIUIMHBI
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1 Pasznes 1. TeopeTuyeckue 0CHOBBI
OpraHnvyecKoi XuMuu
1.1 | Tema 1.1.Teopuss XUMHUYECKOTO 2 2 4
ctpoenusa um. A.M. bytieposa
1.2 | Tema 1. 2. XuMHYECKOE CTPOCHUE 2 2 6
OPraHN4YeCKUX COCTMHEHUHN
1.3 | Tema 1.3. B3aumHoOe BIUSHHE aTOMOB 2 2 6
B MOJICKYJIax
2 Pa3nen 2. Texuuka 6€30nacHOCTH 2 2
npu padoTe B XUMHUYECKOI
Jabdoparopumn. JlabopaTopHas
nocynaa.
3 Paznen 3. [IpenenbHbIe 6
yIJIEBOIOPOIBI
3.1 | Tema 3.1. Ankanbl 2 2 6
3.2 | Tema 3.2. I{ukitoaaKaHbl 2 6
3.3 | Tema 3.3 [IpupoaHbIe HICTOYHUKH 2 2
YTIIEBOIOPOIOB
4 Pa3nen 4. HenpenesbHble
YIJ1€BOA0OPObI
4.1 Tema 4.1. AnKeHBI U aIKaIUEHEI 4 2 2 6
4.2 | Tema 4.2. ATKuHBI 2 2 4
5 Pa3nen 5. ApomaTuueckue 4 2 2 6
yIJ1€BO0OPObI
6 Paznen 6. 'ajiorenonpousBoaHbIe 2 2 4
YIJIeBOJI0PO/10B
7 Paznen 7. Kucioponocoaep:xamme
OpraHuyecKye coenHeHUs!
7.1 | Tema 7.1. CoupTsl U EeHOIIBI 4 2 4 6
7.2 | Tema 7.2. Anpneruapl U KETOHBI 2 2 6
7.3 | Tema 7.3. KapOOHOBBIE KHCIIOTHI 4 2 2 6
Hroro 36 18 18 72

3.2 Conep:xaHue THCHUILIUHBI

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUH




Tema 1.1. Teopusi xumuueckoro crpoenusi uM. A.M. Bytieposa. [Ipeamer oprannueckoit
XUMHUU. OCHOBHBIE MOJO0XKEHUS TEOPUU XMMHUUYECKOI'O CTPOSHHsI OPraHUYECKUX COeqUHEHuH (A.
M. Bytiepos).

N3omepust MOJIEKy)l OpraHMYECKHMX BEIIECTB: CTPYKTYypHas M IPOCTPAHCTBEHHAs (TIOHATHE
xupanbHocTH, R,S-HOMeHkinarypa, ¢opmynsl @umepa, TMOHATHE O SHAHTHOMEpax,
aracTepeoMepax, panemare u Me3o-opme).

Tema 1.2. XumMHn4eckoe CTpoeHHe OPraHNYeCKUX COeITHHEHUIi. JIeKTPOHHOE CTPOeHHe

OpraHu4eckux coequHennii. KayecTBeHHbIE 3JIEKTPOHHBIE NIPEACTABJICHHA.

Pacuet ¢opmanbHOro 3apsaa aroMoB B MoJieKyJie. KBaHTOBO-MeXaHMUYECKHE MPEICTaBICHUS
B opranudeckoy xumuu. CTpoeHue aroma yriepona. BajneHTHbIE COCTOSIHMS I€T€pOaTOMOB B
opraHu4eckux BemiecTBax. [loHSATHE 3JEKTPOHHOW IUIOTHOCTH W OpOMTane, MX THUMBI U
ruOpuduzanusi. CTpoeHHe AJIEKTPOHHONW OOOJIOYKH aTOMOB, TOHSTHE BAJICHTHBIX AJIEKTPOHOB.
THUnbl XUMUYECKUX CBSI3€H B OPraHMYECKUX COEAMHEHUSX: MOHHAs, KOBaJIEHTHas (NOJspHAs U
HENoJIsIpHasl; G- U T-CBS3H).

Tema 1.3. B3aumMHoe BiHsIHHEe aTOMOB B MOJeKYyJdaX. OIEKTPOHHbIE J(PPEKTHI
3amecTuTenel (MHAYKTUBHBINA U ME30MEPHBI; 3PPEKT CONpsHKEHUs) U UX COBMECTHOE JIEHCTBHE.
OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHHUS CONPSIKEHHBIX cHucTeM. [IOHATHS OCHOBHOCTH H
KUCJIOTHOCTH: KHUCIOThI bpencrena u Jlptouca; cuia KUCIOT W OCHOBaHuil. [loHatwe o
MeXaHU3Max peaklui, Kaccu(uKanus peareHToB U peakiuii B OpraHnIeCKON XUMHH.

Paznen 2. Texuuka Oe3omacHocTH mnpu padoTe B XMMHYECKO#W Jadoparopum.
JlabopaTopnas mocyna. O0mue npaBuia HaxoXAeHUS U paboTsl B jJaboparopuu. [IpaBuna
pabotsl ¢ npoOupkamu. IlpaBuna paboTel co cnupToBBIMH ropenkamu. [IpaBuna yTunuzanuu
OTXOJIOB KHCJIOT, IIEJIOYEH, OpPraHM4EeCKMX pPAacTBOPUTENEH M JIETKO BOCIUIAMEHSIOIIMXCS
xunkocter (JIBXK). IlpaBuna paboThl ¢ KUCIOTaMU U LIET0YaMH, IPaBUIIa UX HEUTpanu3auu
U 00pabOTKH OKOroB. YCTpOMCTBO M MpaBWiia pabOThl C BHITSDKHBIM HikagoM. IlpaBuia
XpaHeHus: U paboThI CO LIEIOYHBIMU MeTalamMu. [IpaBuia TylieHus BO3rOpaHUM pa3InyHOU
npuposbl. [IpaBuna paboTsl ¢ npubopamu, HaxoAAIIMMUCS 1o BakyyMoM. [IpaBuna xpanenus
u pabotsl ¢ JIBXK. IIpaBuia paboThl ¢ XJIOpOPraHUYECKUMH COETMHEHUSIMU, OpOMOM, OEH30J10M
U MeTaHosoM. [IpaBuia paGoThl o pTYThIO U MpaBUIIa €€ YTUIN3ALUH.

Buasl nmocynel, ucnosiab3yeMoil B XUMHUECKOM jabopaTopuu (cTekisiHHas, (apdoposas,
ractukoBas). [IpaBuia MbIThs 1abopaTopHoii nocyasl. Lnuds! (kepH, MydTa) U UX OCHOBHbIE
pasmepsl. HazHaueHue pa3nnyHoil mocyapl B XUMUYECKOI 1abopaTopuu: MpoOUPKH, CTAKaHBbI,
KOJIOBl  (KpYTJIOZOHHBIE, IJIOCKOJAOHHBIE, TpYIIEBUAHbIE, KOHHYECKHE, OJHOTOpJIbIE,
MHoOroropinsle, Bropra), nepexogHuku, yamku lleTpu, BOpOHKM (HAJUBHBIE, HACHIIHBIE,
KaneJjgbHble, JENUTeNbHbIe), GUIbTPbl (CTEKIsHHBIE, (aphopoBbIE), XOJOAWILHUKHU,
nedrerMaTopsl, XJIOpKaJIbLHUEBbIe TPYOKH, aJIOHXKHU.

Pasznea 3. [IpenenbHble yriieBo0pPOaAbI

Tema 3.1. Auaxaubl. Sp>-ruOpuamsanus aTomMa yriepoja B ankaHax. M3omepns,
TOMOJIOTHUECKUH psia ankaHoB, ero oOmas ¢opmyna u Homenkiatypa WIOITAK. Ilonstue
NIEPBUYHOI0, BTOPUYHOI'O, TPETUYHOIO U UETBEPTUUHOI'0 aTOMOB yriiepoaa. Pagukansl (ankuibl):
OIpE/ICIICHUE U Ha3BaHMUSL.

CriocoObl MoJTy4yeHHs aJIKaHOB: M3 HEMpeAeTbHBIX YIIIEBOJIOPOJIOB, TaJOr€HIIPOU3BOIHBIX,
aJbJIETH/I0B, KETOHOB U KapOOHOBBIX KHCIIOT.



XUMHUECKHEe CBOWCTBA AJIKAHOB: PEAKLUHU PAJUKAIBLHOIO 3aMEUIeHUs (MEXaHU3M peakluu
rajIoreHUPOBaHUs; CYNb(OraJoreHupoBaHue, CyIb(OOKUCIECHHE, HUTPOBAHUE, COOTHOLICHHE
IPOAYKTOB PEAKILIUN), PEAKIIMN OKUCIICHUS U IeTUIPUPOBAHMSL.

Tema 3.2. Ilukioaakanbl. Sp>-rubpuM3alus aToMa yriepoaa B IUKIoankanax. Mzomepus,
TOMOJIOTHYECKUH psAJ LMKIOAJIKAHOB, ero odbmas ¢opmyrna u Homenkmarypa WIOITAK.
Crpoenue MoJieKyn HuKIonponana (yrioBoe HanpsbkeHue baiiepa, monarre 0aHaHOBBIX CBsI3€i)
U IIUKJIOTeKCcaHa (KOH(OpMaIK MOJIEKYJIbl, aKCHAIbHBIEC M SKBATOPUAIIbHBIC 3aMECTUTEIIN ).

CriocoObl  MOJyyeHMsI LUKIOAJIKAHOB: M3 IUKIMYECKMX [PEALIECTBEHHUKOB (M3
HeNpeAeIbHbIX YIJIEBOJOPOOB, IaJIOTCHIIPOU3BOAHBIX, AlbJEIU0B, KETOHOB U KapOOHOBBIX
KHCJIOT) ¥ allMKJIMYECKHX MTPeIIIeCTBEHHUKOB (BHYTPUMOJIEKYIsipHas peakuus Bropua, nuponns
coJiel TMKapOOHOBBIX KHCIIOT, peakmus Junbca-Anbaepa).

XYUMHUYECKHME  CBOWCTBA  LUKIOAJIKAHOB:  pPEAaKUMM  PAJAMKAIBHOTO  3aMEIIECHHUs
(raoreHNpOBaHUE; CYIb(OraJOTeHUPOBAaHUE, CYIb()OOKHUCICHNE, HUTPOBAHHUE; COOTHOIICHUE
IPOJYKTOB PEAKIMH), PACKPBITHUS KA, PEAKI[UN OKUCICHUS U JETHIPUPOBaHMUSL.

Tema 3.3 Ilpupoanble MCTOYHUKM YrjieBoaopoaoB. CoctaB u mepepaboTka HEPTH U
npupogHoro rasa. ®dpaxuuu, noiaydyaemble HpuU IepepadoTke HepTH B HEPTEXMMHUYECKON
OPOMBIIIICHHOCTH.  Tepmuueckuit  kpekuHr. Katamutuueckuit pucdopmusr. ['a30Bbiit
pudopmunr.  I[IpousBoncTBa Ha  OCHOBE  3TWIEHA M IponWieHa.  MexaHu3M
CBOOOTHOpAIMKAIbHOM MTOJMMEpU3aLIUH.

Pa3nen 4. HenpeaenbHblie YriieBoA0POIbI

Tema 4.1. AJKeHbl W aJKaAMeHbl. SP>-TMOPUIM3AINA aToMa yIIepoja B alKeHax,
AJIEKTPOHHAsI MpUpOJa U TeoMeTpusi ABOMHON cBs3U. CTpyKTypHass U IPOCTPAHCTBEHHAs
nuzomepus (uuc-TpaHc U E-Z HoMmeHKIaTypa), TOMOJIOTUYECKHUI Pl aIKEHOB U COMPSIKEHHBIX
JMEHOB, ero oduas popmyna u HomeHkiaarypa MIOITAK.

CriocoObl MosTyyeHHsl aJIKEHOB M aJKa/JMEHOB: U3 aJKaHOB, aJKUHOB (CTEPEOCENIEeKTHBHOE
BOCCTaHOBJIEHHE), CIIUPTOB (cuHTe3 OyTaaueHa 1o Merony Jlebenesa), aqKuiraloreHUa0B, €
ucnonb3oBaHueM pocopubix minaos. [Ipasuna 3aiinesa u 'opmana.

XUMHUECKHE CBONCTBA AaJKEHOB M aJKaJWEHOB: 3JEKTPO(PUIbLHOE NPUCOEAMHEHUE II0
JIBOWHOM CBsi3M (MexaHu3M peakiuit Ade, mpaBuiio MapKoBHHKOBA H €r0 000CHOBaHHE C TOUKH
3peHusT MEXaHu3Ma, TaJOreHHpPOBaHME, THUIpPOrajJoreHupoBaHue, ruaparauus; 1,2- u 1,4-
pHUCOEANHEHNE K JUeHaM ), TUIpaTalys NpoTUB MpaBuiia MapkoBHHKOBa (THIpOoOOpHUpPOBaHKE-
OKHCJICHUE), paluKAIbHOE MPHUCOCIMHEHHE (MEXaHM3M PEeaKluy TuaporaioreHuposanus Adr,
nepekucHsll 3¢dext Xapama), pagukaibHOE 3aMelleHHe (AUIMIBHOE TaJOreHUPOBAaHUE),
BOCCTaHOBJIeHUE, okucienue (o [Ipunexaeny, no Baruepy).

Tema 4.2. AnKMHBI. SPp-TUOPUIN3AIIUS aTOMA YTIIEpo/ia B IKHHAX, YJIEKTPOHHAs IPUPOa U
reoMeTpus TpoiHOMU cBsi3u. CTPYKTypHasi U30MEpUsi, TOMOJIOTHYECKUHN psiJ] AIKUHOB, €ro 0011as
dbopmyna u Homenkinatypa MIOTTAK.

CnocoObl TONydyeHUs alKUHOB: M3 KapOuja KajblUs, aJIKEHOB, aJIKWJITAJIOI€HU]IOB,
aJbJIETH/I0B U KETOHOB.

XWMHUYECKHE CBOWCTBA AJKMHOB: KHCIOTHBIE CBOMCTBA QJIKHWHOB, JJIEKTPO(HIbHOE
NPUCOSIMHEHUE 110 TPOIHOM cBs3M (MexaHu3M peakunii Adg, mpaBmio MapKOBHUKOBA U €r0
000OCHOBaHME C TOYKHM 3pEHUS MEXaHHW3Ma, TaJIOTeHUPOBAHUE, THIPOTajJoreHupoBaHHeE,
ruapaTanys no KyduepoBy, IOHATHE KETO-€HOJIBHON TAYTOMEPHUH, THIpaTallis BUHWIALETUIICHA,
NPUCOETUHEHNE JAPYTUX 3JeKTpo(UIIoB), TUApaTalus TIPOTUB IMpaBuia MapKOBHHKOBA



(ruapoboprpoBaHUe-OKHUCIIEHNE), paauKanbHoe npucoeaurenne (Adr, nepexucHbiii 3ddexrt
Xapaiiia), BOCCTAaHOBJICHUE, OKHUCIICHHE.

Pa3zen 5. Apenbl. Sp’-rHOpUIN3aIMS aToMa YIIepo/a B apeHax, JIeKTPOHHAs IPUPOA 1
reoMeTpHs ABOMHBIX CBSI3U OCH30JBHOTO KOJbIa. CTPYKTYpHAs U30MEpHsi, TOMOJIOTHYECKHMA
psia apeHoB, ero obmiast popmyna u HomeHknarypa MFOITAK (opro-, mera-, mapa-mnoyioxkeHus;
TpUBHAJbHbIC Ha3BaHMs). [IOHATHE apOMAaTHYHOCTH W YCIOBHS APOMATHYHOCTH (TIPABUIIO
XIOKKEJIS); OHATUE O PE3OHAHCE.

MeTop1 moty4yeHus apeHoB: peakius Bropua-®urrura, 1ekapOoKCHIMpoBaHrEe OEH30MHBIX
KHCJIOT, PEaKIH B OOKOBBIX LIETISIX

XVUMHYECKUE CBOMCTBA apEHOB: OKUCIICHHE, JIEKTPO(PUILHOE 3aMelleHre B OE€H3eIbHOM
KOJIbIle (MEXaHU3MBbI peakiii Sg 1 00pa30BaHUsl COOTBETCTBYIOUINX ANEKTPOPUIbHBIX YACTHIL,
HUTPOBAaHUE, CyIb(UPOBAHHE, TAIOTCHUPOBAHHE, AIKWIMNPOBAHWE W AIMJIMPOBAHHE IIO
Opunento-Kpadrcy, wmerompl TodydeHHsT KapOOKAaTHOHOB, TIOHATHE O  CKEJETHBIX
NeperpynnupoBKax kapOokatnoHoB). Tumbl 3amectuteneid B OCH30JIBHOM KOJbIE M HX
OpPHEHTHPYIOIIEE BIUSHUE HA PEaKIuu Sg, COrJIaCOBaHHAs M HECOTJIACOBAaHHAsT OPHEHTAIIHS.
Peakuuu ranoreHupoBaHHsT B apoMaTHUecKoe sApo U OOKOByIO wemnb. Peakuuu Sg B
KOHJCHCUPOBAHHbBIX apeHaX.

Paznen 6. I'anorenompousBoanble. M3oMepuss U HOMEHKIATypa (3aMECTUTENbHAS H
paauKalbHO-(QYHKIIMOHAIbHAS).

MeToap!l TOTy4YeHNUs TaIOTEHIIPOU3BOIHBIX: U3 AJIKAaHOB (SR), AIKCHOB, AIKWHOB, aJTKa/INEHOB
(Ade u Adr), apeHoB (Sg), cnupTOB (3aMEUICHUE TUAPOKCUIBHON TPYIIBI Ha TaJOreH),
QIBJIETUIOB ¥ KETOHOB, KAPOOHOBBIX KHCIIOT, COJICH TNA30HUs, IPYTUX TAIOTEHIIPON3BOTHBIX.

XUMHYECKHE CBOWCTBA TAJOTEHIPOM3BOJIHBIX: PEAKIUU HYKICO(DMIBHOTO 3aMELICHHS C
pasnuuHbIMU TUaMK HyKiaeopunos (O-, S-, N-, H-, C-, P-, Hal-aykneoduisr). [Ipeacrasienue o
MeXaHu3Max peakiuil HykiaeoduiubHoro 3amerieHus (Sn1 u Sn2), ¢akTopsl, BIUSIONIUE HA
NpPOTEeKaHWE peaklud IO TOMYy HIM HHOMY MeXaHu3Mmy. Peakiuu p-3IUMHUHAPOBAHUS
(oTmIeTIIEHUs) TaJOTeHMPOM3BOAHBIX, MpaBuia 3aiinieBa u ['odMaHa, TpeaCTaBICHHUE O
MexaHu3Max peakuuil snumuHupoBanus (E1 u E2), ¢axrtopsl, Biaustoniye Ha NpOTEKaHHUE
PEaKINH 110 TOMY HJTH HHOMY MEXaHH3MY. Peakiuy raioreHnpon3BOIHBIX C MeTaiaMu. Peakinm
HYKIICO(DMITHPHOTO 3aMEICHHS TaJIOTeHOIPON3BOTHBIX aPOMATHYECKHUX YTIIEBOIOPOJIOB.

Paszgea 7. Kucaoponocoaepxamme opraHudyecKue coe{uHeHus

Tema 7.1. CoupTsl U peHoabl. ['OMOTOTHYECKH psii CIUPTOB U (DEHONIOB, UX U3OMEPUS U
HOMEHKJIaTypa (3aMecTUTeNbHas W  paauKaibHO-(QYHKIMOHANbHASA, BUIMHAIbHBIE W
TeMHUHAILHBIE CITUPTHI).

Metoap! mosyueHHusl CUPTOB U (DEHOJIOB: C MCHOJIb30BaHMEM peakTHUBOB I puHbspa (U3
QIBJIETUOB U KETOHOB, U3 CIOXKHBIX 3()UPOB), peaKkIMsIMU BOCCTAHOBIEHHS (U3 albJIETHIPB U
KETOHOB, U3 CJIOXHBIX dPHUPOB), THApATAIMEH AKEHOB (1O MpaBUIy MapKOBHHKOBA U TMPOTUB
HET0), THAPOJIM30M AaIKWITAIOTeHUA0B. [lomydyeHne BUIMHAIBHBIX JHOJIOB W3 QJIKEHOB,
OKCHPaHOB, BUITMHAIBHBIX IUTATIOTeHUI0B. [loryueHne peHoI0B THAPOIN30M apHIITaIOTeHHIOB,
COJIeH IMa30HUS, KyMOJbHBIM CHHTE30M.

XUMHUECKUE CBOMCTBA COUPTOB U (PEHOJIOB: KUCIOTHBIE U OCHOBHBIE CBOWMCTBA; pPeakiuu ¢
anekTpodmiIaMu (aTKUIUPOBAaHUE, AlWINPOBAHUE CIUPTOB, MX pPEaKIMHU C adbAeTUIAMH U
KETOHaMHU, peakius BunbsaMcoHa nmosy4yeHus MpoCThIX A3PHUPOB, peakiu S B 0EH30JIbHOE KOJIBLIO
(eHOI0B, MOTy4YeHUE aleTWICATUIMIOBOM KucinoTel no Konsbe); peakuuu ¢ Hykieohuiamu
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(peakuuu c rajJoreHoBOJIOpPOAaMHU, CIIHUpTaMu, rajiorenuaamu ¢ocdopa u cepsl). eruaparanus
cnuptoB (mpaBuia 3aiinea u [odmana, mnpencraBieHHe O MEXaHU3Max peakUuil
snmumunupoBanuss (E1 w E2)), okucieHne crnupToB (10 KapOOHUIBHBIX COCAMHEHHH, [0
KapOOHOBBIX KHUCIIOT, OKHUCIHTEIHHOE DPACIICTUICHWE BUIIMHAIBHBIX MHOTOATOMHBIX CITHPTOB,
OKHCJICHUE (DEHOJIOB).

Tema 7.2. Aabaeruibl U KeTOHbI. ['oMOJIOTHUECKUI psifl KapOOHUIBHBIX COCTMHEHUH, HX
WU30MEpHsI © HOMEHKJIATYpa.

MeTtoapl monyueHUs: KapOOHWIBHBIX COCAMHEHUN: U3 AIKUHOB (THApATAIUs M0 MPaBUILY
MapkoBHHKOBA U POTUB), U3 FTEMUHAJIbHBIX TUTAIOT€HUIOB, U3 OJJHOATOMHBIX 1 MHOTOATOMHBIX
CIUPTOB, U3 MPOU3BOJHBIX aJbJAETHAOB M KETOHOB, U3 MPOU3BOJIHBIX KapOOHOBBIX KHUCIIOT, Ha
OCHOBE aIreToykcycHoro 3¢dupa; GpopmunupoBanrem u anuirpoBanue (o Opunento-Kpadrey)
apeHoB. [lomydyenue o,B-HempenenbHBIX ANBICTUAOB M KETOHOB W3 (-TAJIOTEH3aMEIIEHHBIX
MIPOU3BOJTHBIX, aTbJI0JIHHO-KPOTOHOBOW KOHICHCAIIMEH, THAPATAIINCH BUHIJIAIICTHIICHOB.

XUMHYECKUE CBOMCTBA KapOOHMJIBHBIX COCIMHEHUM: KHCIIOTHBIE CBOMCTBA, KETO-CHOJIbHAS
TayTOMEpHs, peakuuu HykineopuibHoro upucoeaunenus (¢ O-, S-, N-, H-, C-, Hal-
HyKjIeopuIaMu), KHCIOTHBIH M OCHOBHbBIA Karanu3 peakuuii Adn, ocHoBanus ludda,
aJbJI0JIbHO-KPOTOHOBas KoHaeHcarus. 1,4-IIpucoennnenue Hykiaeo(UIoB K o,B-HenpeaeabHbIM
KapOOHWJIBHBIM  COEAMHEHUAM. o-l'amoreHupoBaHue MNpeAENbHBIX U HENpeAesbHBIX
KapOOHMJIBHBIX COEIMHEHHH, TajJo(OpMHOE paclIeTieHHe, aTKWIMPOBAHHE B (L-TIOJIOXKECHHE.
Peaknus [lepkuHa apoMatndeckux anbaerugoB. OKHCIEHUE W BOCCTAHOBJICHUE AlIbJCTHUIIOB U
KETOHOB (PEaKIs cepeOpsHOTo 3epKaiia), BOCCTAaHOBUTEIbHOE aMUHUPOBAHUE.

Tema 7.3. Kap6oHnoBble KMCI0ThI. ['oMOOrnyeckuil psia KapOOKCUIbHBIX COEIMHEHUH, UX
MU30MEpHsI U HOMEHKJIATypa.

MeToapl ToNydeHHsT KapOOHOBBIX KHUCJIOT: HA OCHOBE peakTUBOB ['puHBsApa, peakuusMu
OKHCJICHUS, TUJIPOJIN30M MMPOU3BOIHBIX KapOOHOBBIX KUCIOT, HA OCHOBE MAJIOHOBOTO A(upa.

MeToapl MONMy4eHHUs] MPOU3BOIHBIX MPEAEIbHBIX M HEMPEAETbHBIX KapOOHOBBIX KHCIIOT:
conelt, aHTHAPUAOB (TIPOCTHIX, CMEIIAHHBIX, IUKIHMYECKHUX), TaJOT€HAHTHJIPHUIIOB, CIOKHBIX
3$UpPOB, aMHJIOB, HUTPHIIOB, KETCHOB. llomydeHWe HempenenbHBIX KapOOHOBBIX KHCIOT W3
MpeleNbHBIX Yepe3 o-TaJloreHupoBaHue. [loaydeHne apoMaTHYecKuX KapOOHOBBIX KHCIIOT
OKHCJIEHHEM OOKOBBIX Li€NIel apeHOB.

XVWMHUYECKUE CBOWCTBA TMPEACTBHBIX U HENPEACHbHBIX KAapOOHOBBIX KHCIOT W UX
npousBoaHbIX: OH- u CH-kucnotHoCTh, peakiuu HykieopuinbHoro 3amenienus (¢ O-, N-, H-, C-
HykieopuIaMu), KUCIOTHBIM W OCHOBHBIM Karanu3 peakuuii Sn. KucnorHele cBoiicTBa
MaJIOHOBOW KHCIIOTHI M MAaJIOHOBOTO 3(upa, X PeaKIuu ¢ AEeKTpopuiaMu. AETOYKCYCHBII
abuUp W ero HCIONb30BAHHE B CHHTE3e KapOOHWIBHBIX COEAMHEHHU. o-I"amoreHupoBaHue
KapOOHOBBIX KHUCIIOT, AIKHJIMPOBAaHWE W alWJIHpOBaHWE B o-mojiokeHue. [lomydennme N-
3aMeNIEHHBIX aMHUJI0B, CJIOKHBIX 3()UPOB M aHTUAPUIOB. Peakinu nexapOoKCHITHPOBAHUS KHCIIOT.

3.3 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

1) Teoperuueckre OCHOBBI Oprannueckoit xumuu. Kimaccudukariusi opraHuuecKux coe/Iu-
HEHUU, U30MepUsl, HOMEHKIIATypa.
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2) Teopusi XUMHYECKOTO CTPOCHHS ¥ PEAKIIMOHHASI CIIOCOOHOCTh OPraHUYECKHX COC/INHE-
HUU.

3) BsauMmHOe BIHSHHE aTOMOB B MOJICKYJIaX OPTaHUYECKUX COSIUHEHHN. DIEKTPOHHBIC 3()-
(EeKTHI.

4) TlpupoaHble WCTOYHUKH YIieBOAOponoB. Dpakiuu, Moiydaemble NpH IepepadoTke

HepTH B HePTEXMMHUECKOH  MPOMBIIUICHHOCTH.  TepMHYeCKHid  KPEKHUHT.
Karanmutuueckuit pudopmunr. ["azoBbrit pudopmuHr. [Ipon3BoacTBa Ha OCHOBE 3THJICHA
U TiponiiieHa. MexaHu3M CBOOOTHOPAIMKAILHOM MOJIMMEPHU3aIIH.

5) Aunkensl 1 queHbl. CTpoeHHE ABOWHON CBSI3U. XUMHUYECKUE CBOMCTBA. Peakiinu 31eKTpo-
GUIBHOTO U paguKaIbHOro npucoearuHeHus. CrocoObl MOTYYeHHUS.

6) CrpoeHue apoMaTHYECKUX COCMHEHHI. B3anMHOe BIIMSTHEE aTOMOB B MOJICKYJIaX apo-
MaTHYECKHUX COCTUHEHHH. DIeKTpouiibHOE U HYKJIeO(UIHbHOE 3aMeleHIE B apOMaTH-
YECKOM pSLYy.

7) TasoreHompon3BOIHBIE YTIIEBOIOPOIOB.

8) Cnuptsl u penoinsl. [Ipocteie 3¢upsbl.

9) Kap6oHoBbIe KUCA0TH. CTpOCHHE U PEAKIIHOHHAS CTOCOOHOCTh. XMMUYECKHE CBOWCTBA
U cr1oco0b! moydeHust. CiokHod(upHas KOHISCHCAIUS.

3.4.2. JJabopaTopHbI€ 3aHATUS

Vka3zviearomesa memul 3auamuil ¢ nepeyHem 1abopamopHuix pabom.

Tema 2. TexHuka 6€30MacHOCTH MPH paboOTe B XMMUYECKO# 1aboparopun. JlaboparopHas
nocyna

Jlabopamopnasa paboma Ne 1 «llpasuna 6ezonacnocmu npu pabome 6 nabopamopuu
oowelt xumuu. InemeHmsvl mexHuKy 1abopamopHbix pabomy

Tema 3.1. Ankansl
Jlabopamopnas paboma Ne 2 «Cnocobvi nonyueHus u Xumudeckue C8OUCMBAd HACLIWEHHbIX
V2nee000po008y»

Tema 4.1. AnIKeHBI U aIKaIUEHEI
Jlabopamopnasa paboma Ne 3 «Cnocobvl nonyueHus u xumuyeckue c80UCMBEa HeHACHIUeHHbIX
Y2ne8000p0008 (ankeHvl)»

Tema 4.2. AnkuHbl
Jlabopamopnas paboma Ne 4 «Cnocodvl nonyyeHuss u XumuyecKue c80UCMBEA HEHACHIUYEHHbIX
V211e6000p0008 (ANKUHbL)»

Tema 5. Apensl
Jlabopamopnas paboma Ne 5 «benzon u eco comonozu»

Tema 7.1. CriupThl U PeHOIIBI
Jlabopamopnas paboma Ne 6 « Cnupmoiy
Jlabopamopnas paboma Ne T « Denonvl »

Tema 7.2. Anbneruipl U KETOHBI
Jlabopamopnas paboma Ne 8 « Kapbonunvhvie coeouHenusy

Tewma 7.3. KapOOHOBBIE KHCITOTHI
Jlabopamopnas paboma Ne 9 « Quzuueckue u xumudeckue c80UCMBEA HACIWEHHBIX KAPOOHOBLIX
KUCTIOM»
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3.4  TemaTuKa KypCOBBIX NPOEKTOB (KYPCOBBIX padoT)
He npenycmotpeHo.

4, Y4yeOHo-MeTOMUYECKOEe 1 HH(OPMAIIMOHHOE 00ecrieyeHue
4.1  OcHoBHas JuTepaTypa

1. O.A.KortsixoBa, [I.B. Jlonmaxkos, A.B. MarBeeB. Opranuueckasi 1 OMOOpraHHYecKas Xu-
MUS: yueOHoe nocobue: B 3 9.
Yactp 1: HoMeHkaTypa U T€OpeTUYECKUE OCHOBBI PEAKIIMOHHON CIIOCOOHOCTH OpraHH-
YeCKUX COoeAMHEeHUH. YTaeBoaoposl. /M.: Mockosckwuii [Tonurex, 2019. — 208 c. (ISBN
978-5-2760-2561-2).

2. 0O.A.KortbixoBa, /[.B. Jlonmakos, A.B. MaTteeB. Oprannyeckast 1 OM0OpraHndecKas Xu-
Musi: yaeOHoe nocobue: B 3 u. Yacte 2: Kucnopoaconepxkaiue coequHeHus. TekcToBoe
anekTpoHHoe u3aanue/ M.: Mockosckuii [Tonurex, 2021 (ISBN 978-5-2760-2561-2).

3. Kpamep, C.M. Oprannyeckas xumus. YTaeBo10poabl: yuebnoe nocodue / C.M. Kpamep,
N.B. Apramonosa, E.b. 'omyHoB. — MockBa: MockoBckwuii [Tomutex, 2023. — 1 CD-R. —
3arin. ¢ TuTyn. ’KkpaHa. — Tekct: anekTponHsid. ISBN 978-5-2760-2817-0.

4.2  JlonoJHUTEJIbHAs JIUTepaTypa

1.banaeB @.3. Opranuyeckas XxuMus: yueOHO-MeToaudeckoe nocooue / @.3. banaes, A.X.
Xatipu; otB. pen. H.II. Ctykanosa - M.: MI'1Y, 2007 — 112 c.

2.1Banos B.I'., 'opnenko B.A., I'ea O.H. Oprannueckas xumusi. MockBa: MacrtepcTBo,
2003. - 620 c. 2. FOposckast M.A., Kypkun A.B. OcHOBBI opranndeckoit xumun. MockBa:
bunowm. JIaboparopus 3nanuit, 2020. —239 c. 3. Tpasens B.®d. Oprannueckas xumus. T.
1. M.: UKI] "Axagemknwura", 2015 — 727 c. 4. Opranukym B 2-x T. (niep. ¢ Hem.), T. 1 —
4-e u3na., Mocksa: Mup, 2008 — 504 c. 5. 3eix H.B., benornaskuna E.K. «ApoMaTuyHOCTh
U apoMaTHuYecKue yrieBoopoas», Mocksa: MI'Y, 2001. — 49 c.

4.3  DaeKkTpoHHBIE 00pa3oBaTe/bHbIE PeCypChl
HHTepHeT-pecypchl BKIOYAIOT Y4eOHO-METOANYECKHE MaTepUabl B JJIEKTPOHHOM BHJIE,

IpeJCTaBIeHHbIE Ha caiite Mocnonurexa
(https://mospolytech.ru/obuchauschimsya/biblioteka/», a Takxe kypc «OpraHuveckas
xumusi» https://online.mospolytech.ru/course/view.php?id=11074.

5. MarepunanbHO-TeXHHYeCKOe o0ecnevyeHne

Crnenuanu3upoBaHHble yueOHble nabopatopun Kadeapsl «Xumbuorex» ayn. I1K-511,
[1K-433, TIK-411, I1K-526, T1K-528, ocHamieHsI:

-  MYJbTUMEAUNHON YCTAaHOBKOM: COBPEMEHHBIE CpPEICTBA BOCHPOU3BEIACHUA U
BU3YJTU3aIlliK JI000H BHIEO W aynno WHGOpPMAIMU, TONYYEHHUS W Tepefadd SIeKTPOHHBIX
JOKYMEHTOB, COCTOSIIINE W3: MYJIBTUMEIUHHOTO  IPOEKTOpa, AaBTOMATH3HPOBAHHOTO
IPOEKIIMOHHOTO PKpaHa, MEePCOHAIBLHOIO KOMIbloTepa ¢ uHTepdeiicamu noaxmouenus: USB,
audio, VGA. IlpenosmaBarens MMeeT BO3MOXKHOCTb JIETKO YIPaBISATh BCEH CHCTEMOH, YTO
MO3BOJISIET TPOBOIUTH JIEKIIUH U JTa00opaTOpHbIe paboThl 00yJaromuXxcs B yI00HON U JOCTYIMHON
Ui HUX opme
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- XUMHYECKOM mocynoil u mnpubopaMu [Uisl BBINOJIHEHUS J1IaOOpaTOPHBIX paboT:
JJIEKTPOHHBIE AHAJUTHUYECKUE BECHI, BBITSDKHBIE IIKa(bl, BOJOCTPYHHBIE HACOCHI, MArHUTHBIE
MEIIAJIKA C HarpeBOM, 3JIEKTPUYECKHE TUIMTKH, CTEKISTHHAs TepMOCTOMKas mocyna Ha nuindax,
TOpEJIKM CHUPTOBBIE, TEPMOMETpPHI, APEOMETPbl, ABTOMATUYECKUE IUIIETKU-103aTOPbl C
HAaKOHEYHHUKaMH.

6. MeToauyeckue peKoOMeH AU

6.1 MeToanyeckue peKOMEeHIANMH IJIsI PENoIaBaTeIsl 10 OPraHu3aluu
00yueHus

MGTOI[I/IKa npernogaBanvd AUCHUIIIIMHBI ((OpI‘ aHUYCCKad XHUMUA» W pcaIu3aluia
KOMIIETEHTHOCTHOTO TMO/X0Jla B M3JI0KEHHMH U BOCIPUATUU MaTepuana IMpeaycMaTpuBaeT
HCIIOJIB30BAHUEC CICAYIONIMX AKTUBHBIX W HWHTCPAKTUBHBIX (1)OpM IMPOBCACHHUA TI'PYHIIOBLIX,
WHAUBUAYAIbHBIX, Ay TUTOPHBIX U BHEAYAUTOPHBIX 3aHITHIA:

-  YTCHHC JIGKHI/Iﬁ C HCIHOJIb30BAHHUEM  HWHTCPAKTUBHBIX CPCACTB HAIJIAHOCTHU
(mpe3eHTanuu, BUICOPUIBMBI C IEMOHCTpAIEH XUMHUYECKOTO IKCIIEPUMEHTA);

- BBIIOJHCHHUC CTYACHTAMH HWHIUBUAYAJIBHBIX CaMOCTOSATCIBbHBIX pa60T u pa60T
71a060paTOPHOTO MPAKTHKYMA.

[IpenycmoTpena BO3MOHOCTh HCIIOJIb30BaHUS 3JIEKTPOHHOTO o0yueHusl,
JTUCTAHIIMOHHBIX O00pa3oBaTeNbHBIX TeXHoNoruil. Bce warepumansl pasmemarores B CJO
Mockogckoro [Tomurexa (https://online.mospolytech.ru).

6.2 MeToauueckue YKazaHnusl 1Jist oﬁyqammnxm 110 OCBOCHHUIO TUCHHUIIJIMNHBI

B mporiecce o0yueHust HCTIONB3YIOTCS CIICTYIOIINE OTICHOYHBIE (DOPMBI CAMOCTOSITEITLHOM
paboThI CTYACHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOUHBIX
aTTeCTallui:

1) KOHTPOIBHBIE BOMPOCHI,

2) OJITOTOBKA U 3aluTa J1a00paTopHBIX padoT,

3) TecToBbIe 3aaaHus B cucteMe LMS.

[To pe3ynbTaTraM BBIMIOTHEHHUS HHIUBUAYATBHBIX CAMOCTOSATEIBHBIX Pa0dOT, TIPOBEPSIEMBIX
mpernojaBaTesieM, BBIMIONHEHUS M 3allUThl BCEX Ja0OpaTOPHBIX paboT, MPOXOXKICHUS
MIPOMEXKYTOUYHBIX TECTOB B cucTteMe LMS cTyneHTy BBICTaBIsSIeTCS OTMETKA 3a IK3aMEH.

7. DoH/1 OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPO.IS M OLlCHUBAHHUS Pe3y/IbTATOB 00y4eHUs

®dopMa UTOTOBOM aTTECTALMHU: IK3AMEH

Htorosas aTTectanus odydaromuxcs B GopMe dK3aMeHa MPOBOAUTCS M0 IK3aMEHALMOHHBIM
6uneram 1160 urorosoro TectupoBanus B CO. OneHka cTeneHu JOCTHKEHHUs 00yJatonMMHCs
IUTAHUPYEMBIX PE3yJIbTaTOB 00yUEHHs MO TUCIMILIMHE MPOBOJUTCS MPENOAaBaTesIeM, BEAYIIUM
3aHATHUSA 110 JUCLHUIIIIMHE METOIOM DKCIIEPTHOU OLICHKH. I10 uToram npomexyro4Hon arrectaluu
[0 JUCLUIUIMHE BBICTABJIAETCS OLICHKA «OTIMYHO», «XOPOLIO», «YyIOBIECTBOPUTEIIBHO» HIIU
«HEYAOBIETBOPUTEIBHOY.
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K uroroBoii aTrecTanuu JOMYCKAIOTCS TOJBKO CTYACHTBI, BBITIOJHUBIINE BCE BH/IBI YICOHOMH
paboThI, MPEIYCMOTPEHHBIE paboyeil mporpamMmoi 1o auciuiuinHe «OpraHudeckas XHMUsD)
(KOHTpOJIBHBIE PA0OTHI, 3aITUTA JJAOOPATOPHBIX PadoT).

7.2  IIkana u KpUTEPUH OLEeHUBAHUS Pe3yJIbTATOB 00yUYeHHs

Ixana
Onucanune
OLICHUBAaHUSA
CTyaeHT IEeMOHCTPUPYET MOJTHOE COOTBETCTBUE 3HAHHMM, YMEHUH,
HaBBIKOB TNPHUBEACHHBIM B  TaOJMIAaX MoOKa3arejed, Oomepupyer
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHMSIMHU, HABBIKAMH, MPUMEHSIET HX B
OTIIMYHO

CUTYalUsX MOBBIIIEHHON cioXkHOCTU. [Ipy 3TOM MOryT OBITH TOMYLIEHBI
HE3HAYUTEJIbHBIE HETOYHOCTH IIPU NIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE,
HECTaHJApPTHBIC CUTYyALUH.

CTyaeHT HOEeMOHCTPUPYET YAaCTMYHOE COOTBETCTBHE 3HAHUU,
YMCHH, HABBIKOB NMPHUBEICHHBIM B TaOIHMIAX IMOKa3aTesei, ornepupyer
MpUOOpPETEHHBIMU 3HAHUSIMU, YMEHHUSIMU, HABBIKAMH, OJTHAKO HE MOXKET UX
XopolIo | MPUMEHSTh B CUTyaI[UsIX MOBBIIIEHHON clIOKHOCTH. [Ipy 3TOM MOTYT OBITH
JIOTIYIIIEHbl HE3HAYUTENIbHbIE OIIMOKHU, HETOYHOCTH, 3aTPYAHEHHS MPH
AQHAJIUTUYECKUX OINEpalusiX, MEePEeHOCe 3HAHUM M YMEHHIl Ha HOBBIE,
HECTAHAAPTHBIE CUTYALUU.

CTYI[CHT HE B IIOJTHOM O0O0BEME ACMOHCTPUPYCT COOTBCTCTBHUC
3HaHHfI, yMeHHﬁ, HAaBBIKOB TIPUBCIACHHBIM B Ta6n1/1uax HOKaSaTCHeﬁ,
y,I[OBJ'ICTBOpI/ITCJ'I ONepupyeT HpI/IO6peTeHHHMI/I SHAaHUAIMU, YMCHUAMHA, HABbIKaMH, OTHAKO
BHO HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS TIPH UX IMIPUMCHCHHUHN B HOBBIX
CUTyallusaX, HC MOXKCT HX IM[IPHUMCHATHL B CHUTyallUdX IMOBBIIICHHOMN
CJIOKHOCTH.

CTyneHT [E€MOHCTpUPYET HEIOJHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HABBIKOB IIPUBEACHHBIM B Ta0OIHIAX MOKa3aTeNe, T0MmycKaroTCs
HeynoBneTrBopuT | 3HaYUTENbHBIE OLIMOKHU, MPOSABIAETCS OTCYTCTBUE 3HAHUM, YMEHHUH,
€JIbHO HAaBBIKOB [0 psANy MOKa3aTejaed, CTYAEHT HCHBITHIBACT 3HAYNUTEIbHBIE
3aTpyIHEHMS [TPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHHUSMHU ITPH UX IEPEHOCE
Ha HOBBIE CUTYallUH.

7.3  OueHoYHBbIE CpeaCTBA

Haumenosanue [IpencraBnenue
No OLICHOUHOTO Kpatkas xapakTepucTuka OlleHOYHOTO OLIEHOYHOTO CPEICTBa

oC cpencTBa CpeacTsa B ®OC
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CpenctBo TUISE CaMOCTOSITENIbHOMN
Homarusss KommiiekT nomamuumx
npopabOTKM ¥ YCBOGHHUS  TOTYyYEHHBIX
KOHTpOJIbHAs paboTa M KOHTPOJIBHBIX Pa0OT 1O
BHAHUU JIJIs1 pelleHus 3a/1a4 ONPEEIIEHHOTO
(AK/P) BapuaHTaM

TUIIA 110 TEME UM pa3leiy

CpeAcTBO NPOBEPKU YMEHUN NPUMEHSTh

KonTponbnas pabora
MOJIydCHHBIC 3HAHUSA U1 PEIICHHs 3a]a4

Kommext KOHTPOJIbHBIX

(K/P) paboT Mo BapraHTaM
OTIPENICIICHHOTO THUIIA IO TEME WIIH Pa3Iely
CpencTBO KOHTPOJSL YCBOGHHS Y4eOHOTO
(TEeopeTHYECKOTO u MPAKTUYECKOTO)
MaTepuaia, U3y4eHHOTO B X0JI€ TIOJrOTOBKU Bomnpocsr 1o
3amura M TMPOBEACHUSA JIa0OpAaTOPHBIX paboT Mo TeMam/paszeiiam
3 |mabopaTopHBIX pabOT [COOTBETCTBYIOIIMM  TeMaM  (pazjesam) U CIUTITUHBI,

(3JD) muciuIuiiHel. OpraHu3oBaHO Kak ydeOHoe U3YYEHHBIM B X0JIe

BaHATHE B BHJIC cobecenoBaHUs 1ab0paTOPHBIX pabOT
[1earoru4ecKoro paboTHHKA c
00yJaroIuMUCS
CpeAcTBO  UTOTOBOM  OIIGHKH  CTEIICHU

DK3aMeHAI[MOHHAs |[TOCTHKEHUS 00YJarOIIUMHUCS TIAHUPYEMBIX Komruiekr

5 pabota (uToTOBasi [Pe3yJbTATOB OOy4YCHHS MO IUCIUIUIMHE Ha 9K3aMEHAIIMOHHBIX

atrectauus) (OP) |ocHOBe MHCHMEHHOW AK3aMEHAIIMOHHOM OnIIeTOB

paboThHI

7.3.1. Texyuuit KOHTPOIb

BaDI/IaHTI)I JOMAaIlTHUX KOHTPOJIBHBIX Da6OT

JlomamHee 3axanue 1. Beenenue. IlpeneabHble YIJI€BOA0OPOALI
!Bce opeanuyeckue coeourerus 0014CHbl Oblmb Ha36aHbL!

1. OnumuTe cXeMaTHuYecKH U C TOMOIIBIO AJIEKTPOHHON (POPMYJIBI 37IEKTPOHHOE CTPOEHUE
aromoB cieayronmx s1ementoB: O, Cl, H, Ne. YkaxuTe umcio BaJeHTHBIX 3JEKTPOHOB ITHX
aTOMOB.

2. YkaxuTe TUN TUOpUAM3AllMM BCEX AaTOMOB MOJIEKYyJbl mporieHa. Hapucyiite ero
CTPYKTYPY C TEOMETPUEH PaCIIONIOKEHUS OpOUTaei.

3. OOo3HaubTe 3IEKTPOHHBIC A(D(PEKTHI 3aMecTUTENEH B CICAYIOMUX COCIUHECHHSIX:
OPOMHOHUTPHII, 3TaHallb, 2-MPOIMHMHOBAs KHCIIOTa, H3omponwiaMul, ¢ropoenszon, HC(O)-
CH=CHa..

4. CkonbKO KOH(UTYpPAITMOHHBIX U30MEPOB UMeeT rekcan-2,3-auoin. Hapucyiite (B Buie
npoekuuii Guirepa) Bce BO3MOXKHbBIE H30MEpHI M Ha30BUTE UX 10 (R,S)-HOMeHKIaType. YKaKuTe,
KaKMe Mapbl CTEPEOU30MEPOB SBISIOTCS YHAHTUOMEPAMH, KaKHe - IUacTepeOMepaMu, a Kakue —
me3opopmamu?

5. Hanummre ypaBHeHHUs CIEIYIONNX peakuuii: a) 2-0en3ui-1,3-0yraaneH u 3TuiIeH npu
HarpeBaHuu; 0) MPOAYKT peakluu «a» U BOAOPOJ Ha Hukene. VM300pa3uTe paBHOBecHE NIBYX



16

KPECIOBUIHBIX KOH(MOpMAIMii MPOAYKTa peakmuu «O0» ¥ TPEACKKUTE, Kakas U3 ITHX
KoH(popManuii Oyner ctabuibHee.
Jdomamnee 3aganue 2. AJIKEHbI. AJIKHHbI. APEHBI
!Bce opeanuyeckue coeouHeHus 004CHbL Oblmb HA38aHbL!

1. Hanummre ypaBHEHUS CIEAYIONUX peakiui. B ciayuae oOpa3oBaHUs HECKOJBKHX
NPOAYKTOB PEAKIINU YKAXKHUTE, KAKUE M3 HUX OCHOBHBIC, a KaKHe TTOOOYHBIE:

a) Kakue ajIKeHbI Mojydarcs Nnpu: 1) B3auMoAEWCTBUN IUHKOBOM NbUIM C 4-M30IPOIUII-
1,2-muxaopuyKIOreKcaHoM; 2) neruaparanuu 1,2-TuMeTii-1-uKiIoneHTanona; 3) nelCcTBUR
HATPHS B )KUJIKOM aMMHUaKe Ha 1-peHnn-2-neHTrH (yKaXuTe KOHPUTYpaIuio MpoayKTa Peakilun);
4) B3auMOJICUCTBUU 3-OpOoM-2-METHJITIEHTaHa C TPET-OyTUIIATOM KaJIus B TPET-OYTHUIIOBOM CIIUPTE
pu HarpeBaHuu. B mocnenneM ciydae 000CHYHTE pernoHanpaBiIeHHOCTh PEAKIINH;

0) momyuute mo peakuuu Burthra 1-geHnn-2-OyTeH; HAaNUIINTE €ro PEaKIHI0 C
HAJIyKCYCHOM KHCJIOTON U MOCHEAYIOUIUN TUAPOJINA3 MTOJTYYEHHOTO IIPOIYKTA;

2. Hamummre ypaBHEHHs CIEOYyIONMX peakuuil. B cimydae oOpa3oBaHHs HECKOIBKHX
IPOJYKTOB PEAKIINU YKAXKHUTE, KAKUE M3 HUX OCHOBHBIE, a KaKHE TTOOOYHEIE:

a) nonyuute 3-metui-1-0ytun u3: 1) 1-6pom-3-metundyrana; 2) 3-meTmiOyTaHais;

0) U3 aleTHIeHa U IPYruX HeOOXOIUMBIX PEareHTOB MOMYyYUTe 2,5-TUMEeTHII-3-TeKCUH;

3. Hanummure ypaBHEHHS cieayrouux peakiuii. B ciydae oOpa3oBaHUS HECKOIBKHUX
MPOJYKTOB PEAKIUHN YKAKUTE, KAaKue U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE:

a) peakius |-aneTmi-3-3TUI0EH301a ¢ aMallbraMoid IIMHKA B COJITHOM KUCIIOTE;

0) peakmusi M-OpOMMETOKCHOCH30J1a M AleTWIXJIOpUIa B TPUCYTCTBHHM TPHUXJIIOPHIA
QITIOMUHUS,

B) B3aUMOJICHCTBHUE TONyOIIa ¢ porieHoM B ipucyTcTBrH H2SO4;

Jdomamnee 3axanue 3. 'ajorennpounsBoanbie. CiupThl

!Bce opeanuyeckue coeQuHenus 00IHCHbL Oblmb HA38aHbL!
1. Hanumure ypaBHEHHS CIeAyOUUX peakiuil. B ciydae oOpazoBaHus HECKOIBKUX
MPOJYKTOB PEAKIIUHN YKAKUTE, KAaKue U3 HUX OCHOBHBIE, a KaKue MOOOYHBIE:
a) 1) doroxumuueckoe Toiyona; 2) MONy4eHHE M-OpoMOEH30ICYIbPOKUCIOTH U3

OeHzona; 3) W3 TpomaHals TMOJy4yuTe |-TIPONMUH uepe3 00pa3oBaHUE COOTBETCTBYIOIIETO
JUTaJIOTeHIIPON3BOHOTO; 4) peakuus raunepuHa (1,2,3-nponanTprona) ¢ THOHWIXJIOPUIIOM; 5)
noJlyueHue 2-0pomnpornaHa 1o peakiiuy XyHCIUKKepa.

0) pacrHoJOKUTE COECIUHEHUS B TMOPSAKE YBEIWYEHMs] PEaKIHMOHHOW CIOCOOHOCTH B
peakuuax Sn2: 2-xyop-2-metuinOytaH, 1-xjopneHTas, 2-iion-2-metunlOyrad. OTBeT 000CHYITE.
Hanumure peakuun 1-xmopnentana c: 1) cepoBogopoaoM (1 5kB.); 2) BOAHBIM PacTBOPOM
THJIPOKCUIA HATpUs; 3) MOAUIOM Kalus B aleToHe; 4) 3TWIaTOM HATpUs B ATaHONE MNpHU
HarpeBaHuU; 5) METAJIMUYECKUM HAaTPUEM.

2. Hammmmre ypaBHEHHs CIEQyIONMX peaknuil. B cimydae oOpa3oBaHHs HECKOIBKHX
MPOJYKTOB PEAKINU YKAXKHUTE, KAKUE M3 HUX OCHOBHBIE, a KaKHe TIOOOYHEIE:

a) 1) oopabotka 1,4-1udpomM-2-MeTHI0yTaHa BOJHBIM PACTBOPOM MIENTOUH; 2) THAPATAIUS
2-METHWI-2-TIEHTeHa; 3) BOCCTAHOBJICHUE 2-OyTaHasl [IMAHOOPTHIPHUIOM HATPHS; 4) TIOTydCHHE
2-MeTni-2-0yTaHojga M3 COOTBETCTBYIOLIETO CIOXKHOTO 3(pHUpa € HCHOIb30BAHHUEM pPEaKTHUBA
['punbspa; 5) nonyuenue ¢peHona u3 6eHszona; 6) a-Hapron u3 1-HadranuHCyIHPOKUCIOTHL; 7)
nonydenue 1,2-6yranauona u3 1-0yreHa 3a oHy CTaJuIoO.

6) CpaBHHMTE KHCIOTHBIE CBOICTBA CIEIYIOIIUX COEIMHEHMN: IUKJIOrekcaHomn, 1,2-
IUKJIOTeKCAaHANON, n-Kpe3os, n-HuTpodeHon. Hamumwure ypaBHenus peakmuii  1,2-
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[UKJIOTeKCaHANOoIA C: 1) METAITMYECKUM HATpUEM; 2) XJIOPAHTHIPHUIOM OyTaHOBOW KHCIOTHI B
NPUCYTCTBUH TPUITUIAMUHA; 3) STHIXJIOPHIOMOM (2 9KB.) B IPUCYTCTBHH THUIPOKCUIA HATPUS,
5) METaHOJIOM B MPUCYTCTBUU CEPHOM KUCIIOTHI; 6) TpuOpomMuoM docdopa.

Jomamnee 3ananne 4. KapoonumabHblie coenHennsi. KapooHoBbI€ KHCJIOThI
!Bce opeaHuvyeckKue CcoeOUHeHUsL Q0JIHCHbL OblmMb HA36aHbL!

1. Hanummre ypaBHEHHS CIEAYIONMX peakiuil. B ciaydae oOpa3oBaHHS HECKOJIBKUX
NPOJYKTOB PEAKIINU YKAXKUTE, KAKUE M3 HUX OCHOBHBIC, a KAKHUE TIOOOYHEIC:

a) 1) rugpararus neHT-2-eH-4-uHa B IPUCYTCTBUH CyJib(aTa pTYTH, HATUIIIUTE YPABHCHHE
KETO-CHOJIBHON TayTOMEPHH IMPOAYKTA; 2) MOJIyYUTE 3-TICHTAHOH Ha OCHOBE alleTOYKCYCHOTO
a¢upa; 3) 030HOJIM30M COOTBETCTBYIOIIETO TMeHa oiay4ynTe cMech (1:1:1) mpomanans, staHais u
IHOKCaNs; 4) U3 COOTBETCTBYIOIIETO CIIUPTA MOJYIHTE O-TOJIYWIOBBIM albACTHI; S) MOITYIHTE
KPOTOHOBBIN alIbJETH/I U3 alleTAbeTHAa; 6) OCYIIECTBUTE IPEBPALICHUE KyMOJI — alleTOH.

0) Pacrnonoxute B psAa 1O YBEIWYCHHIO PEAKIIMOHHOW CIIOCOOHOCTH B PEAKIUIX
HYKICODUIBHOTO MPHUCOCAUHEHHUS: MpONaHajib, JTaHalb, AaleTOH, aneTo()eHOH (OTBET
ob0ocuyiTe). Hamummmre ypaBHeHUs peakuuii anerodpenona: 1) c¢ w-OyrunmamuHOM; 2)
ronodopmHoe pacieruienue; 3) ¢ THopeHooM; 4) ¢ OEH3aIbIETUIOM B TIPUCYTCTBUH IETOYH;
5) peakius «cepeOpsHOro 3epkanay. Hanuwume mexanuzmol peaxyut 2), 3), 4).

2. Hamumwre ypaBHEHUs CICIyIOIIUX peakuuid. B ciiyuae oOpa3oBaHUs HECKOJIBKHX

IPOJYKTOB PEAKIINU YKAKUTE, KAKWE U3 HUX OCHOBHBIE, a KaKHe TOOOYHBIE:

a) 1) okucnenue 2-meTmi-3-reKCeHa AUXPOMATOM Kalus IpU HArpeBaHUM; 2) MOJIHBIN
THJIPOJIM3 TPOMUOHUTPWIIA B TPUCYTCTBHM WHIETIOYH;, MPOAYKT THUApPONM3a 3Tepuduuupyiire
ATAHOJIOM B KHUCJION cpene (ranuwume mexanusm); 3) peakiusi TMoKcuaa yrieposaa ¢ (4-metui-
1-nenTHI)MarHUOPOMUIOM U MOCTEAYIONIECE MOAKUCICHHE; 4) MoTyuyeHne OEH30MHON KUCIIOTHI

U3 TOJIYOJa; 5) MOJTYy4eHHe KPOTOHOBOM KUCIOTHI U3 MACIISIHON KUCJIOTHI; 6) U3 TUATHIMAaIOHATa
nonyuute 1,6-reKCaHAMOBYIO KUCTIOTY.

0) Pacmonoxute B psa MO yBENIWYEHHIO CKOPOCTH PEAKIIMU C ITAHOJIOM: OyTHUIAIeTar,
VKCYCHYIO  KHCTIOTY, TPOMUOHWIXJIOpUI (OTBET oOocHyite). Hamumurte peakuuu
nponuoHWiIxJopuaa: 1) ¢ auuzonponuwiamMuHoMm (u30.) (Hanuwume mexanuszm); TOITYUCHHBINA

IPOAYKT TUAPOJIN3YHITE; 2) MET0YHOW TUAPOIIN3; MPOIYKT 00paboTaiiTe OpOMOM B MIPUCYTCTBUU
KaTAJIMTUYECKUX KOJIMUECTB KpacHOTo Qocdopa (Hanuwume mexanuzm); 3) ¢ HATPUEBON COJIBIO

aleToyKCycHoro 3¢upa; 4) ¢ #H-OyTaHOJIOM B MPUCYTCTBUU MUPHAMHA, 5) C alleTaTOM HATPHS;
MONyUYEHHBIH TPOAYKT oOpaboraiite auusonpommiamuaom nutus (LDA), a 3atem -
AETUIIXJIOPUJIOM.

BapuaHTbl KOHTPOJBHBIX Da60T

KonrtpoJanHas padora 1. Beegenmne. [IpenejabHble YIJI€BOT0OPOIAbI

!Bce opeanuueckue COeOUHEeHUs. O0IHCHbL OblMb HA36aHbL!

1. OGo3HaubTe SJEKTPOHHBIE A(DPEKTHI 3aMeCcTUTENEH B CICAYIONUX COCIUHECHHSIX:
STUUTMTUH, BUHHUIOEH30J, aUTWiIbHbIA KaTwoH, HuTpoOyraH, CH>=CH-N(CHz3), 3-xm0p-2-
IpOTeHab.

2. Ykaxure (c 000CHOBaHHEM), B KAKyI0 CTOPOHY Oy/leT CMEIIEHO KHCIOTHO-OCHOBHOE
paBHOBECHE IS CIIEAYIOIIEeH peakuu:

CH3C(O)NHz + NaNH2 = CH3C(O)NHNa + NHa.
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3. Hanummwure ypaBHEHHS COOTBETCTBYIOIIMX peakiuii. B ciydae oOpazoBanwms
HECKOJIbKUX MPOJYKTOB PEAKINH YKaXUTe, KAKUE U3 HUX OCHOBHBIE, a Kakue MOOOYHBIE:

a) MOJy4nuTe 2-METHJIOYTaH U3 aJKHUHA;

0) doroxumuyeckoe Ccyab(pOXIOpUPOBAHUE 2-METHIOYTaHa; OOOCHYHTE CTPYKTYpPY
OCHOBHOTO TIPOJYKTAa PEaKIMH, HCXOIs M3 CTAOUIBLHOCTH COOTBETCTBYIOIIMX YTJIEPOIHBIX
paIMKaJIOB;

0) 2-u3onpomnui-1,3-6yraaneH u STUIEH PH HATPEBaHUU;

KoHTpoJbHas padora 2. AJIKEHbI. AJIKMHbI. APEHBI
!Bce opeanuyeckue coeOuHenus 00IH#CHbL Oblmb HA38aHbL!

Hanumwure ypaBHeHUs CIEAylOMUX peakinuid. B ciayuae o0pa3oBaHUsS HECKOJBKHX
MPOJYKTOB PEAKIIUN YKAKUTE, KAKWE U3 HUX OCHOBHEBIC, 8 KaKHe MOOOYHBIC:

a) peaknus 3-MeTWI-2-0yTaHoJIa ¢ KOHII. CEPHOU KUCIIOTOW; B3aUMOJICHCTBHUE OCHOBHOTO
MPOYKTA C HAYKCYCHOU KHCIIOTOH C MOCIICAYIOIIUM THIPOIN3OM ITOTYICHHOTO TIPOAYKTA;

0) JeruaporajoreHUpPOBaHHE 3-OpoM-2-METWINCHTaHA B MPHCYTCTBHUH THAPOKCHIA
HATPUS B STWIOBOM CITUPTE;

B) JICUCTBHE HATPUS B KHUJIKOM aMMHUAKE Ha 2-METHII-3-TeKCUH (YKKUTE KOHPUTYpALIUIO
NPOJIYKTA PEAKIIHH);

T') IPEIJIOKUTE CXEMY MOJTydeHHUs 2,3 -TUMETHIIOyTaHa U3 TIPOIICHA.

1) U3 aleTWICHAa M JAPYIMX HEOOXOMUMBIX PEAarcHTOB IOJYYUTE BHHWIALICTHIICH H
HAIUIIIATE €r0 PEAKIIHIO ¢ BOJOW B IPUCYTCTBHH alleTaTa PTYTH U CEPHOM KUCIIOTHI;

€) IeHCTBUE METAaUIMYECKOTO HATPHUS Ha cMeCh 3-XJI0p-1-TiporieHa 1 XJIOpOeH301a;

KonrpoabHasi padora 3. I'ajoreHnpou3Boanbie. CIupThbI
!Bce opeanuueckue coeOunenus: 00aXNCHbL Obimb Ha36aHbl!

1. Hamumurte ypaBHEHHs ClenyrOmuX peakiui. B ciydae oOpa3oBaHus HECKOJIBKHX
MPOJYKTOB PEAKIINHN YKAKUTE, KaKue U3 HUX OCHOBHBIE, a KaKue MOOOYHEBIE:
a) MmoJiy4eHue 2-0poMmporana o peakiuu XyHCAUKKepa;

(CH);CO™ + CHyl 20C
6) (CHz)COH

YKKUATE U 000CHYITE MEXaHU3M 00pa30BaHUsI OCHOBHOTO M MMOOOYHOTO(-bIX ) MPOAYKTA(-
OB) TaHHOW peaKIuH;

B) BOCCTaHOBJICHUE STHIJIOBOTO d(Hpa 2-METHUIINPOIIAHOBOM KUCIIOTHI JI0 CIIHPTA,

r) nostyuenue 3-¢peHun-1-npomnanona u3 COOTBETCTBYIOIIETO OKCHPAHA C UCIIOJIb30BaHUEM
peaktuBa I puHbspa;

1) CUHTE3 4-TUIPOKCUTOIYO0JIa U3 4-METUIIaHUIINHA;

e) peakuus 3-MeTuia-2-0yTaHosa ¢ STUIOPOMUAOM B IPUCYTCTBUU IENOYUH;

2. Pacrionio)xute COEIUHEHHs B TMOPSAJIKE YMEHBIIECHHS PEaKIMOHHOH CIIOCOOHOCTH B
peaKmMiIx HYKJICOPHIFHOTO 3aMemeHuss Mo MexaHm3sMy Snl: Brop-Oyrwmitogmn, BTOp-
OytunOpomu, Brop-oytminxiopua. OTBer obocHyiite. 13 Brop-0yTuinOpoMua moryunTe HUTPUIT
2-MeTUI0yTaHOBON KUCIIOTHI.

3. Hanmmure (GopMynel MPOMEXYTOYHBIX W KOHEUHBIX BEIECTB, & TaKXKE PEaKINH B

CJ'ICIIYIOH_ICﬁ CXEMCE:
SO4H

NaOH NaOH, t°  HNO,
A B -

KonTpoJabHas padoora 4. KapooHuJanLHbIe coeanaennsi. KapooHoOBLIe KHCI0ThI
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1 Bce opeanuueckue coedunerus 0oadicHbl Obims Hazeamsl!

1. Hanumure ypaBHEHHUS cleAyrolux peakuui. B ciyuae oOpa3oBaHUs HECKOJBKHX
MPOJYKTOB PEAKIUHN YKaKUTE, KAaKue U3 HUX OCHOBHBIE, a KaKhe MOOOYHBIE:

a) TOJIyYuTe METUI()EHUIIKETOH Ha OCHOBE alleTOYKCYCHOTO d(upa;

0) ompenenuTe CTPYKTYypy ajKeHa, MPHU O30HOJIU3E KOTOPOIO TMONYYMIH aleTOH |
areTaibICT U/,

B) aJIbJI0JIbHAs KOHAEHcalus 3-MeTUI0yTaHamus,

I') peakIys MacJSTHOTO aJIbJIeTHa C BTOP-OyTuiiaMuHOM (130.), a 3aTEM - C BOJIOPOIOM;

1) peakus 4-MeTUII-2-TeKCEHaNsl C HUTPOMETAaHOM B MIPUCYTCTBUH IIENOYH;

€) LIEJIOYHOM TUIPOIN3 alleTaMU/a; MPOAYKT THIPOIN3a ATepUUIUPYITE MPOMAHOIOM;

2. Pacnionoxurte B psi MO yBEIWYEHUIO CKOPOCTH PEAKLUU C 3TAHOJIOM: XJIOPAHTHIPHU]L
OCH30MHON KHCIIOTBI, 2-METUJIOCH30WHAs KHUCIIOTa, 4-xjopOeH30iHas Kuciota (OTBET
o0ocHy#Te). Hanummure peakuuu XjaopaHruapuia 0eH30MHON KUCIoThl: 1) ¢ ammuakom (u30.);
MIOJIyYEHHBIH MIPOIYKT JErUApaTUPyNHTe; 2) C HATPUEBOH COJIbIO alleTUIIALETOHA.

3. Hammumure (1)0pMYJII)I MPOMECIKYTOYHBIX U KOHCYHBIX BCUICCTB, d TAKKC PCAKIIUU U UX
YCJIOBUS B cnez[yfomeﬁ CXEMC:

(0] S0Cl, Cal,
CHCH,OH A B —

AICI,
Bonpocsl k 3aiure 1a60paTopHBIX paboT

Xumuueckue ceolicmea ankanos u YUKIoAIKaHo8:

1. Peakiuu paguKanbHOTO 3aMeIIEeHUs.

1.1. MexaHu3M peakiiy raJloreHupOBaHMUS.

1.2.  CynbdoranoreHupoBaHue, Cylb()OOKHCICHHE, HUTPOBaHME; COOTHOIICHUE
IIPOAYKTOB ATUX PEAKLMM.

2. Peakiuu OkMCIEHUS U JETUIPUPOBAHUS.

3. Peakuuu packpbITHs LMK HUKJIOATKAHOB.

Xumuueckue ceoticmea ankeHos:

1. DnexTpodunpHOE MPUCOSAMHEHHE TIO TBOMHON CBSI3H.

1.1. Mexanu3m peakmuii Ade.

1.2. TIpaBuio MapkoBHHKOBA U €ro 000CHOBAaHUE C TOYKH 3PEHHSI MEXaHU3MA.
1.3. Peakiuu ranoreHupoBaHus, THAPOTAIOT€HUPOBAHUS, THAPATALIUH.

2. Peakmuu BocctaHoBneHus u okucneHus (mo [punexaesy, no Baruepy).

Xumuueckue ceoticmea apeHos:

1. DnexTpoduibHOE 3amelieHne B OEH3eIbHOM KOJIbIIE.

1.1. Mexanusmbl peakuuii S U 00pa30BaHUS COOTBETCTBYIOIIUX 3JIEKTPOQPHIbHBIX
YaCTHLI.

1.2. Peakuuu HUTPOBaHMS, CyIb(OUPOBAHUS, TaJTOT€HUPOBAHMS, AJKWIMPOBAHUS U
arunupoBanus o @punento-Kpadrey

1.3. Metoapl mosyueHUs] KapOOKATHOHOB, MOHATHE O CKEJIETHBIX IMEPerpyniupoBKax
KapOOKAaTHOHOB.



20

1.4. Tunel 3amecTuTenel B OCH30JIBHOM KOJIBIIE M HUX OPHUCHTHUPYIOIICE BIHMSHUE Ha
peakuuu Sg.

1.5. CornacoBaHHas U HECOTJIACOBAHHAS OPUEHTALIMS.

2. Peakuuu ragoreHupoBaHusl B apOMAaTHUECKOE /IO U OOKOBYIO II€Ib.

3. Peaknuu okuciieHUs OOKOBBIX IICTICH.

Xumuueckue ceoticmea cnupmos u ¢eHonos:

1. KucnorHsle 1 OCHOBHBIE CBOMCTBA.

2. Peakuum criupToB C 3JIEKTpOdUIaMHU.

2.1. AKunMpoBaHKUE U allUJIMPOBAHHUE.

2.2. Peakuu ¢ apaerugaMy 1 KETOHAMU.

2.3. Peakuust BuibsiMcoHa MOTy4eHUs TPOCTHIX 3()UPOB.
2.4. Peakiuu Sg B O€H30JIbHOE KOJIBIO (DEHOIIOB.

3. Peakuuu criupToB ¢ HyKJI€O(hUIaMu.

3.1. Peakiuu ¢ raJioreHOBOIOPO/IAMH.

3.2. Peakuyu co cnupTaMu.

3.3. Peakuu ¢ ranorenugamu gocdopa u cepsl.

4. leruaparaiius CoupTOB.

4.1. IlpaBuna 3aiinesa u ['opmana.

4.2. Ilpencrasienue o MexaHu3Max peakuuil snumuHupoBanus (E1 u E2).
4.3. OKxucneHue CuupToB.

Xumuyeckue c8oticmea KapOOHUNIbHBIX COCOUHEHUTL.

1. Kucnorssle cBOMCTBA.

2. Kero-eHOnbHAs TAyTOMEPHUSL.

3. Peakiuu HykiaeodmibHOro nmpucoeannenus (¢ O-, S-, N-, H-, C-, Hal-uyxieodunamu).

3.1. ITony4yenue ocHoBanuit [udda.

3.2. Anb10JIBHO-KPOTOHOBAs! KOHJEHCAIIUS.

4. o-I'anoreHupoBaHuE TNPEAEIbHBIX KapOOHWIBHBIX COEAUHEHUH, Taso(opmMHOe
pacuiernienue. 5. Peakiuu BOCCTAHOBIIEHUS M OKHMCIEHHUS allbJETHJIOB M KETOHOB (peakuus
«cepeOpsTHOTO 3epKajiay), BOCCTAHOBUTEILHOE aMUHUPOBAHUE.

Xumuueckue ceolicmea npedenbHblX KApOOHOBIX KUCIOM U UX NPOU3BOOHBIX:

1. OH- u CH-KHUCIOTHOCTb.

1.1. KucnoTHble cBOWCTBAa MajJOHOBOW KHMCJIOTHI M MaJIOHOBOTO 3(uUpa, UX PEaAKIHUU C
ANIEKTPOUIaMHU.

1.2. AuetoykcycHblil 3(hup 1 ero UCHOIb30BAHNUE B CUHTE3€ KAPOOHMIBHBIX COSIUHEHHH.

2. Peaknuu HykieopuasHOro 3amernenus (¢ O-, N-, H-, C-aykineodunammn).

2.1. KuCIIOTHBIN ¥ OCHOBHBIN KaTalu3 peakuui Sn.

2.2. Ilonyyenue N-3aMeIIEHHBIX aMUIOB, CIOKHBIX 3(UPOB U aHTUIPHUIOB.

3. a-["amorennpoBanre KapOOHOBBIX KUCIIOT.

7.3.2. ITpomexyTOUHAs aTTECTALIUS

DK3aMEHAIMOHHBIN OMJIeT
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!Bce opeanuueckue coeouneHusi 00JHCHbL Oblmb HA36aHbL!

!B cydyae HeCKOJIbKux l’lpOdVKl’l’lO@ peaxkyuu yKastcume OCHO8Hble U

noOouHbIe NPOOVKMbL!

1. VI3 aneTuiieHa ¥ Apyrux HEOOXOAMMBIX pEareHTOB MOTyYUTE MPOMHH U HAMTUIIUTE PEAKIIUIO €T0
B3aUMOJICHCTBHS C BOAOW B NpucyTcTBuH cyiabdara prytu(ll) u cepnoit kucnorel. Hanwmmre
pEaKuy TMOMyYEHHOTO KapOOHUIBLHOTO COEAMHEHUS: a) ¢ TUAPOKCHIAMUHOM; O) aibJ0JIbHAS
KOH/JICHCAIHSI.

2. W3 wmanoHOBOro »Qupa MOIYydyUTe IMPONAHOBYIO KHCJIOTY, HanmumuTe e€ peakuuu: 1)
sTepuUKAIMM TPONAHOIOM; IOJYYEHHBIH MPOAYKT BOCCTAHOBUTE ATIOMOTHUAPUIOM JIUTHS;
HAIUIIATE CIIOCO0 MOTYYEHUS MTPOAYKTa BOCCTAHOBIICHHS 3 COOTBETCTBYIOIIETO KAPOOHMIEHOTO
COCIMHEHHUSI C HCIOJNb30BAaHMEM peakThBa [puHbApa; 2) ¢ THOHWIXJIOPUIOM; IHOJYyYCHHBIM
IPOIYKTOM aIHIIUPYHTE 2-METUIATHO(EH.

3. U3 6yrana nonyuurte 2-HUTPOOYTAH M HAMUIIUTE €r0 PEeaKIHIO C STUIOBBIM 3pupoM O
2-0yrenoBoit kucnotel B mpucyrcrBun NaOH. [lomydeHHBIH TPOAYKT MOABEPTHUTE HO——H
HIETIOYHOMY THUAPOJIN3Y, a 3aTEM — BOCCTAHOBHUTE LIMHKOM B COJISTHOM KHCIIOTE. HO——H
4. W300pa3uTe BCE KOJBYATO-IICNHBIC paBHOBecHs D-maHHO3bI (CM. pucyHok) m H— [ OH
HanUIIMTe e€ ypaBHEHUSA peakiuil: a) ¢ HM30BITKOM OJTUIHOAMAAa B IPHUCYTCTBHH
OCHOBaHUs; 0) ¢ OEH3WIOBBIM CIUPTOM B IIPUCYTCTBUH XJIOPOBOIOPOIA.




