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1. HEJIA U 3AJAYHN OCBOEHU A JNCHUITJIMHbI

1.1. ]_IeJIﬂM]/I OCBOCHHUA JUCHUIIJIHHBI «Opra}mquKaﬂ XHUMMUS» SABILIIOTCA. O3HAKOMIIC-
HHUE CTYACHTOB C TCOPCTHYCCKUMHU IIPCACTABICHUAMU OpFaHquCKOfI XHUMUHU, 3HAHUSIMH O COCTaBC,
CTPOCHUU U CBOMCTBaX OPraHn4CCKux COCIII/IHGHI/If/’I, OBJIAICHUC OCHOBAMHU OPraHUYCCKOro CMHTC3a
n (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IMI/I MCTOJlaMHU aHaJIM3a OPTraHUYCCKHX COCHHHGHHﬁ.

1.2. 3apauu ocBoeHNs TUCHUIIMHBI «KOpraHnyecKasi XUuMHsD)
- BBIpa0OTKAa YMEHMI MPOTHO3UPOBATH CBOWCTBA COCAMHEHUH, OMHUPAsCh HA TEOPETUUYECKUE
KOHLENIUHN OPTraHNYECKOW XMWY,
- OBJIaJICHUE METOIaMH OPTaHUYECKOI0 CUHTE3A;
- 3HaHue o6sacTell NPaKTUYEeCKOro NPUMEHEHHS OpraHMYeCKUX BEIIECTB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OII BO

2.1. YueOHas nucuunjiuHa «OpraHudeckasi XMMHUsD» OTHOCUTCS K OCHOBHOM (06a30Boi) 4a-
ctu muciiuine b1.6.11. u ocBauBaetcs B 3 cemecTpe.

2.2. lns M3y4eHHUsl JAHHOM Y4eOHO#l NUCHUILIMHBI HeO0XOAMMBbI CJeIYHIIIHe 3HAHUA,
YMeHUSsI, HABBIKH, (popMuUpyeMble NpealiecTBYIOMMMHU AUCHUNINHAMU. HEOpraHUYeCKas Xu-
MUsl, aHAIUTUYECKas XUMHS, a TaKKe IPH M3YyYEHUHU XUMHUU B cpeaHeil mkose. ClenoBarenabHo,
«BXOJIHBIC» 3HAHUSI U YMEHHUSI O0YUYaIOIIETOCs CBSI3aHbI CO 3HAHUEM TEOPETHUYECKUX OCHOB IIKOJIb-
HOTO Kypca XUMHUHU.

3HaHI/I$IZ MECTO XUMHUU B pﬂI[y IIpyrI/IX C€CTCCTBCHHbIX JUCHUIIIIMH, €€ 3HAYCHUEC B KHU3HHU CO-
BpeMeHHOro ob1mectBa. OCHOBBI TeOpuH (HyHIAMEHTAIBHBIX pa3enoB XUMUH. OCHOBHbBIC MOHITHS
1 3aKOHbI XMMHUH, CTpOGHI/Ie aTOMOB U MOJIeKy.II, OCHOBHBIC KBAHTOBO-MCXAHHUYCCKHEC HpeZICTaBJIC-
HUs 00 00pa30BaHUU XUMHUYECKON CBSI3U, OCHOBHBIE KJIACChl OPraHHMYECKHUX BEIECTB, HOMEHKIIATY-
pa.

YMeHusi: MPOrHO3HPOBaTh M OOOCHOBBIBATH CBOWMCTBA BEIECTB; PACKPBITh MPHUYUHHO-
CJIICOCTBCHHBIC CBs3U MC)KI[y CTpOGHI/IeM 158 CBOI\/’ICTBaMI/I BCUICCTB, nonyanL OTBETHI HA BOHpOC -
MOYeMy MPOTEKAT XMMHUYECKHE PEAKLUHU, UCIONb3Ys NPEACTABICHUS O CTPYKTYpE BEIIECTBA,
TCpMOI[I/IHaMI/I‘IGCKI/IX ACIICKTaX, OKHCIIUTCIbHO-BOCCTAHOBUTCIBbHBIX HpOH@CC&X; HpOBOI[I/ITI) XUMU-
YeCKyI0 UACHTU(DUKAIINIO HEOPTraHMYECKUX W OpPraHMYeCKHX COEIWHEHUH; OCYIIECTBISITh B Jabo-
paTOpHBIX YCJ'IOBI/U[X BBIZACJICHUEC U UCCIICAOBAHNEC XUMHUUYCCKUX CBOfICTB BCIICCTB.

HaBbiku: TexHUKH 0€30MacCHOCTH MPU BBIMOJIHEHUH J1a0OpaTOPHBIX padoT, BIAJCHHE METO-
namu 0e3omacHoro oopaieHus ¢ XMMUUYECKUMU MaTepualaMy ¢ y4eTOM UX (U3MUECKUX U XUMH-
YECKUX CBOMCTB perucTpanuu U oOpabOTKU pe3ysbTaTOB XMUMHUYECKUX SKCIIEPUMEHTOB, METOOB
oTOopa MaTepuana Juis TEOPETUIECKUX 3aHITUN U TaDOpaTOPHBIX padoT.

2.3. Ilocaenyromue y4eOHble AUCHUIIMHBI U (MJIH) NPAKTHKH, 1JI51 KOTOPbIX HE00X01U-
MBI 3HAHMS, YMEHUS, HABBIKH, (popMHUpyeMblIe JaHHOH Y4eOHOI IUCHUIIIMHOM:

- OMOXUMHS;

- SKOTOKCUKOJIOTHS;

- (PM3MKO-XUMHUYECKHE METO/IbI aHAJIN3a OEJIKOB U HYKJIEMHOBBIX KHCIIOT.

3. KOMIIETEHIIMU OBYYAIOLIETI'OCsl, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCIIAITJIMHBI

[Iporiecc mM3yveHWs MUCHUIUIMHBI HANpaBlieH Ha (OPMHPOBAHUE DIIEMEHTOB CIIETYIOIIHX
koMmnereHmi B coorBeTcTBur ¢ @PI'OC BO n OIIOIT BO no naHHOMY HalpaBJIEHHIO TOATOTOBKH
(cIenManbHOCTH):

oowenpogpeccuonanvuole:

OIIK-6. CriocoOeH ucroyib30BaTh B MPO(EeCCHOHATBHOW IEATEILHOCTH OCHOBHBIC 3aKOHBI



(I)I/I3I/IKI/I, XUMHHU, HAYK O 3emMile u 6HOHOFHI/I, MPUMCHATH MCTOABI MATCMATUYICCKOTO aHAJIM3a U MO-
ACIIUPOBaHUA, TCOPECTUUCCKHUX U SKCIICPUMCHTAJIBHBIX HCCHCHOB&HHﬁ, HpI/IO6peTaTI> HOBBIC MarTe-
MAaTUYCCKHUC U CCTCCTBCHHOHAYUYHBIC 3HAHHA, HWCIIOJIbB3YysS COBPCMCHHLIC O6pa30BaT€JIBHLIC n HUH-
(bOpMaI_[I/IOHHBIG TCXHOJIOT'HH.

Taouuna 1 — Jlekomno3uuusi pe3yJbTaToB 00y4eHu sl

Kox komme- PesynbTaThl OCBOCHUS TUCIUILTHHBI

TEHIIMU 3uartsb (1) Ymers (2) Bnanets (3)

OIIK-6 HOIIK-6.1.1. Teope- | MOIIK-6.2.1.  OcymectBusats | MOIIK-6.3.1.
TUYECKUE TMPEJACTaBlie- | YypOUHYIO W BHEYpOuHyI | MeTogamu  Hay4dHO-
HUSl OPTraHUYECKON XU- | JESTEIHbHOCTh B COOTBETCTBUU | MEIArOTMYECKOTO
MHHU O COCTaBe, CTpOe- | ¢ TPEeAMETHOW  00JacThIO | MCCIEAOBAHUS B
HUM, Ccroco0ax IoJy- | COTJIaCHO OCBOCHHOMY | IIPEMETHOM 00J1acTH;
YCHHSI U CBOMCTBAX Op- | MPOQHIIIO MOATOTOBKH; NOIIK-6.3.2.
raHudeckux coeauHe- | MOIIK-6.2.2. Tlpumensats teo- | HaBbikamu
HUH, B TOM YHCJIe OWMO- | pETHYECKHE 3HAHMSI O CTPOCHHUH | 0€3011acHOTO
JIOTHYECKH aKTUBHBIX | BEHICCTB, YUYCHHsS O XHUMHUYE- | OOpalieHus c
BCIIICCTB; CKOM TMpoIiecce I PEIICHUS | OpraHUYeCKHUMH u
HOIIK-6.1.2. Metoau- | npo)eCCHOHAIIBHBIX 3a/lad Ie- | HeOPraHUYECKUMH

KA OIpEAEICHUs OcC-
HOBHBIX (DU3HUECKUX U
(U3UKO-XUMHUECKUX
napaMeTpoB OpraHuye-
CKHUX BEULIECTB, YUCTO-
Thl U HMHIUBHUIYaJIbHO-
CTH OpPraHWYECKUX Be-
IIECTB.

JArOTHYECKOM JIeATEIIBHOCTH,
HOIIK-6.2.3.  Tlnanuposars,
paccuuTaTh M IPOBOJUTH Opra-
HUYECKUW CHHTE3, OYHILIATh
MPOIYKTHl PEAKIUI OT MpHUMe-
Ceii, MPUMEHSATh CHEKTPAIbHbIC
METOABI HWCCIIOBAaHMS Opra-
HUYECKUX BEIEeCTB, UHTEpIIpe-
THPOBATH CIIEKTPOTPaMM

BEIICCTBAMH C YYCTOM
UX  (QU3HYECKUX U
XUMHYECKUX CBOMCTB,
HOIIK-6.3.3. HasrI-
KaM{ HCIOJIb30BaHUs
o0Opa3oBaresbHON Ccpe-
bl JUIS  TOCTHOKEHHS
JUYHOCTHBIX,  MeTa-
MPEIMETHBIX W Tpej-
METHBIX PEe3yJIbTaTOB
oOy4eHusl.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

OOBeM IUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX €AMHUL, B TOM uKcie 18 Jaca, BbIIeIEHHBIX Ha
KOHTAaKTHYIO paboTy oOydarommxcs ¢ mnpernogaBareneM (u3 HuXx 18 wacoB — imabopartopHbie pabo-
ThI), 1 90 4aCOB — Ha CAMOCTOSTEIBHYIO PA0OTy 00yUaIOIIUXCSL.

Tadauna 2 — CTpyKTYypa U coiepkaHue M CUMITHHbI

KoHnrakTHas pa- CaMOCTOSIT. @OpMBI TEKYILIETO KOHTPOJISA
a, oota yCIIEBaEMOCTH
= pabora
Ne | HammenoBanue pas- 3 (B yacax) (no nedensim cemecmpa)
/11 Jiena, TeMbl 3 dopma IPOMEKYTOUHOU aAT-
©| Jg | m3 | JP | KP | CP TecTarumn
(no cemecmpam)
1 BBenenue B opranude- | 3 6 Omnpoc, TecTupoBaHue
CKYIO XHMHIO
2 AnkaHbl 1 6 OtyeT mo mabopaTopHOI padboTe
«AnkaHbel». AHamU3 KOHKpET-
HBIX cutyanuil. TectupoBaHue.
3 ATKeHbl 1 6 OtyeT mo mabopaTopHOI padboTe
«ATNKeHBI». AHaIM3 KOHKpPET-
HbIX cutyanuil. TectupoBanue.
4 AJTKHHBI 1 6 Otuer 1o mabopaTopHOt paboTe




«ANKuHBY. AHaIU3 KOHKpPET-
HBIX cuTyaluil. TecTupoBaHue.

5 Apensr 1 6 Otuer o mabopaTtopHOit paboTe
«ApeHbl». AHamU3 KOHKPETHBIX
CUTyaluil.
KonrponsHas pa6ora 1. Cpas-
HUTEJbHAs XapaKTEPUCTHKA YT-
neBogopoaoB. TectupoBanue.

6 T"anoreHoNIpON3BOIHBIC 1 6 OtueT mo mabopaTopHOI paboTe
ann(paTHIECKUX U «["anoreHnpon3BOHbBIC YITIEBO-
apOMAaTUYECKUX yTiie- JIOPOJIOBY
BOJIOPOJIOB

7 Cruprsl. [Ipocteie 2 6 Otuer o mabopatopHOit paboTe
3¢ upsI «Cruptel.  IIpocteie  3¢upb».

AHam3 KOHKPETHBIX CHUTYAIHH.
TectupoBanue

8 DeHOTBI. 1 7 Ortuer no nabopaTopHoii paboTte
«DeHonbl». AHamM3 KOHKpET-
HBIX CUTYyaluil.

9 AnbIeTuibl 1 KETOHBI 2 7 Otuer o mabopatopHOit paboTe
«AJbIEruapl 1 KETOHBD)
TectupoBanue.

10 | MoHokapOOHOBEIE 2 8 Otuer 1o J1adopaTopHO padboTe
KHCJOTHI U UX (YyHK- «MoOHOKapOOHOBBIE KHCIOTHI H
UOHAIILHBIE TPOU3- uX (QYHKUUOHAIBHBIE TPOU3-
BOJIHBIC BOJIHBIEY». AHAIIN3 KOHKPETHBIX

cutyauuil. TectupoBaHue.

11 | budynkmonaasHBIE 2 8 Ortuer no nabopaTopHoii paboTte
KapOOHOBBIE KUCJIOTHI. «budyHKIIMOHAIBHEIE  Kap0o-
OnTHueckas u3ome- HOBBIE€ KHCIIOTBI». AHANNU3 KOH-
PHSL KPETHBIX CUTYaLHH.

Konrtponbnas pabora 2 «Kwuc-
JIOPOJICOMEpXKAIIE  COCTUHE-
HUSI.

12 | YraeBogsl. 2 6 Ortuer no nabopaTopHoii paboTte
«Monocaxapuap». Otder 10
snaboparopHoit pabore «/u- u
NoJMcaxapuasl». AHaIU3 KOH-
KpeTHbIX cuTyauui. Tectupo-
BaHUE

13 | Amudarngeckue n 1 6 Ortuer no nabopaTopHoii paboTte
apoOMaTUYECKUE aMU- «AmuHbl. [lnazocoeaMHEHUS».
HO-, JIAa30- U a30C0-
eIMHEHHUS

14 | AMUHOKHUCIIOTHI 1 O€JI- 1 6 OtueT o mabopaTopHO paboTe
Kd «AMUHOKUCIIOTBI U O€NKm».

Ompoc.
UTOT'O 18 90 IK3AMEH

ta; KP — xypcoBas pabora; CP — camocTosiTenbHas paboTa.

Ilpumeuanue: JI — nexuus; 113 — npaktudeckoe 3anarue, cemunap; JIP — maboparopnas pado-




Tabanna 3 — MaTpuna cooTHeCeHHsl pa3/iesioB, TeM Y4eOHOH TUCHHMIIMHBI U (GOpMHUpPYyeMBbIX
KOMIIeTeHI NI

Koun- Kox xomme-
Tembl AUCIUTIITUHBI BO TEHIIUU Obumee KOMIHECTBO
4ACOB KOMTICTCHITHHA
BBenenue B opraHu4ecKyro XUMHUIO 6 OIIK-6 1
AJKaHbl 7 OI1K-6 1
AJIKEHBI 7 OIIK-6 1
AJKUHBI 7 OI1K-6 1
ApeHbl 7 OIIK-6 1
["anorenonpou3BoHbIE ATHUPATUIECKUX U apO- 7 OIIK-6 1
MaTHYECKHX YIII€BOJOPOIOB
Cruprsl. [pocteie a3¢ups 8 OIIK-6 1
DEeHOJIBI. 8 OIIK-6 1
AJbpaeruapl 1 KETOHBI 9 OIIK-6 1
MoHOKapOOHOBBIE KUCIIOTHI U UX ()YHKIIMOHAIIb- 10 OIIK-6 1
HbIE TPOU3BOJIHBIC
budynkunonanbable KapOOHOBBIE KUCIOTHL. Orn- 10 OIIK-6 1
TUYECKasi U30MEPHUS.
YTr1eBoIbI. 8 OI1K-6 1
AnudaTtudeckue U apoMaTH4YeCKHe aMUHO-, JIH- 7 OIIK-6 1
a30- ¥ a30COCIMHEHUS
AMUHOKHUCIIOTBI U OCITKH 7 OI1K-6 1
Hroro 108

Kpartkoe cogep:xxanue yueOHOMH JHCHMIINHBI

Tema 1. Beenenne B oprannyeckyr xumum. IIpenmer oprannueckor xumuu. IIpudanHb
BBIJICJICHNS €€ B CAMOCTOSTEIbHYIO HayKy. POJIb ¥ 3HaueHUE COBPEMEHHBIX JOCTHKEHUM OpraHu-
YECKOr0 CHHTE3a. Teopusi CTPOCHHUS OPraHWYECKUX COoeNMHEHUW bytiepoBa. THUMbl XMMUYECKOU
CBSI3U: KOBAJECHTHAs!, HOHHAsI, CEMUIIOJISIpHAs, KOOpIMHAIIMOHHAsA, BOiopoaHas. [ mGpuaHbie cocTo-
sIHUSI aTOMOB yriepona. CTpoeHue o- U m-cBsa3eil. J[BoliHas U TpoiiHas CBSI3U. DJIEKTPOHHBIE (-
(bexThl B opraHudeckux coeanHeHusx. Knaccuukanus opraHuyeckux coeIuHeHUd. THMbl peak-
LM U peareHToB.

Tema 2. Ankansbl. ['oMosornueckuil psja npeaenpHbIX yrieBoaoponos. M3omepus. HomeH-
knatypa. [Ipupoansie ucrounuku napapuHoB. [IpomelieHHsie ciocoObl nonydyenus. [lonydyenue
napauHOB BOCCTAHOBJIEHUEM OKUCH U JIBYOKHUCH yriiepoaa. ['mapupoBaHue HenpeaeabHbIX COeIu-
HeHuil. [lonydyenune nmapaduHOB U3 CIIUPTOB, TATOUIHBIX aTKWUI0B. CuHTEe3 Bropia. AHOAHBIN CUH-
te3 KonnOe. JlekapOokcmiinpoBanue KapOOHOBBIX KUCIOT U MX cofieil. O0Imas xapakTepucTHKa Ko-
BAJICHTHBIX CBsI3€H B MoJieKyJse ainkaHoB. [lonstre o cBoboHOM BpamieHuu Bokpyr C-C cBs3u. 3a-
TOPMOXEHHasi U 3aciioHeHHass KoHpopmauuu. @opmynsl Heiomena. @usndeckue cBOMCTBA mapa-
¢buHOB. XMMHUYECKHE CBOWCTBA MPEJENIbHBIX YIJIEBOJOPOIOB. ['OMOIUTHYECKOE U TeTepOTUTHYE-
CKO€ pAaCILIEIICHUE KOBAJIEHTHBIX CBs3el PaaukanbHble peaklMM 3aMeElIeHUs: TaJOreHUpPOBaHUE,
HUTpOBaHUE. CyIb(POXIOpUpOBaHue, okucieHue. lerunpuponanue. [IoHsATHE O LIETHOM MEXaHU3ME
peakimu. M3oMmepusanus alkaHoB. Y CTOHYUBOCTh KapOoKaTHOHOB. [Tuponu3 ankaHoB.

Tema 3. Anikenbl. CiocoObl 00pa3oBaHus ABOWHOMN yIriepoA-yriepoJHONW CBA3HM: KPEKUHT U
JNETUIPUPOBAHUE ATKAHOB, JErHApPATalys CIUPTOB U JAETHAPOraJOr€HUPOBAHUE TaJION€HOAIKAaHOB
(npaBuyio 3aiilieBa), 4aCTUYHOE TUAPUPOBAHNE AIKUHOB. OMUCaHUE AJIEKTPOHHOTO CTPOCHUS allKe-
HOB B PaMKax NPeJICTABIEHH O JTOKAIM30BAHHBIX MOIEKYIAPHBIX OPOUTANAX M SP>-THOPUIN3AIIHI
aTOMHBIX opOuTaneil yriepogHoro aroma. OpOuTanu m-cBsi3u. DHEPrus, MOJSIPHOCTh U MOJSPU3Y-
€MOCTb T-CBsi3U. ['eomeTpHuueckas n30Mepus B psly AJIKEHOB KaK Pa3HOBUIHOCTb CTEPEOU30MEPHH.
Z, E-HOMeHKIaTypa reoOMeTpUYeCcKUX M30MepoB. Peakuuu npucoequHeHHusl Kak OCHOBHOM THIT pe-



akiuil ankeHoB. Karanutuyeckoe ruipupoBaHue aJIkeHOB. Peakiuy 31eKTpoUIbHOro mprucoean-
HEHMsI K aJKEHaM raJIoreHOB, raJlor€HOBOJIOPOIOB, BOJbl, CEPHOM KUCIOThI. MeXaHU3M peaKiHi.
[TpomexyTouHBIE MPOAYKTHI peaKiuil (7-KOMIUIEKCHI, KapOOKATHOHBI, TaJIOTEHOHUEBBIE HOHBI).
Bnusaue 3amectureneil Ha cTaOUIBHOCTh KapOOKATHOHOB. DJIEKTPOHOIOHOPHBIE U 3JIEKTPOHOAK-
nenTopHele 3amecturenu. [IpaBuno MapkoBHHKOBA. AHTHMapKOBHUKOBCKOE MPUCOEINHEHUE K
HECUMMETPUYHBIM ajikeHaM. [Ipucoennnenue Gopmanbiernja K ajJkeHaM B IIPUCYTCTBUU CEpHOU
kucaoThl (peakuus [Ipunca). CBoOogHOpaIMKATbHOE MPUCOCTUHEHNE K allkeHaM OpOMHUCTOBOJIO-
ponHoi kuciotsl. Ilepoxcuanslii 3¢dexr. OkucnurenbHble NPEeBpaLIEHNs aIKEHOB: THAPOKCHIIU-
poBanue 1o Baruepy, okucienue no llpunexaeBy, 030HOJIN3 AJIKEHOB (BOCCTAaHOBHUTEJIBHOE U
OKHCIIUTEIbHOE pacLICIUICHE O30HU0B, ONPEAEICHNE CTPYKTYpPhl METOJOM O30HOJIM3a), OKUCIIH-
TenbHOE paciieruienue a3 C=C nopa aelicTBueM nepmanrasaTta kanus. [loaumepusanns aakeHOB
1 CIIOCOOBI €€ oCyIIecTBIeHUs. Peakiium aikeHOB ¢ coxpaHeHueM JBoiHo# cBsi3u C=C. ["anorenu-
pOBaHME B AJNIUIBHOE MOJIOKEHUE.

Tema 4. Aaxunbl. M3omepust 1 HOMEHKIIaTypa aakuHOB. [lonydeHue alkuHOB M3 KapOUI0B
METaJIJIOB, TaJIOreHIIPOU3BOIHBIX, AIKWIMpPOBaHUE aneTwieHa. OOas XxapakTepucTUKa CBS3EH B
MoJieKyJie aneruieHa. duznueckre cBONCTBA alleTUIICHOBBIX YIJIEBOJOPOI0B. XUMUYECKHE CBOM-
ctBa. Peakium 31eKTpopHUIBHOTO U HYKICO(DUIBHOTO MPUCOSANHEHHI. MeXaHU3M 3TUX PEaKIIHid.
I'uapupoBaHue ¥ BOCCTAHOBJICHHE HATPUEM B XKUAKOM aMMHuake. Lluknu3anus u numepusanus aue-
TriieHa. [[pruunHbBl TOABMKHOCTA aTOMa BOAOPOAA Yy YIJIEPOJAA NMPU TPOWHOM cBsi3u. Peakumu 3a-
MelleHus: 00pa3oBaHue alleTUICHNUI0B, MarHUHOpraHnyeckue coelnHenus aneruieHa. Konnenca-
[Us1 alleTUIICHA ¢ KapOOHMILHBIMU COSAMHEHUSAMHE. M30Mepr3anusi MOHOAIKHIIAIIETUICHOB B JHAal-
KuJaneTuieHsl. [IpoMbliieHHble CHHTE3bl Ha OCHOBE alleTUJICHA.

Tema 5. Apenbl. Apomatuueckoe cocTosiHue. KauecTBeHHbIE U KOJMYECTBEHHbIE KPUTEPUU
apomatuyHocTu. [IpaBuno Xrokkens. HebeHzounHbele apoMaTHueckue coeluHeHus. [ omonoruye-
ckuil psig 6enzona. Homenknarypa u uzomepusi. Cunre3 OeHzona u ero romosioros. dusnyeckue
cBoiicTBa. XUMHYecKue cBoiicTBa. OO0IMe 3aKOHOMEPHOCTH PEAKIMU 3JIEKTPOPHIBHOTO 3aMelle-
HUS B apOMaTUYECKOM psiy. THIIBI IPOMEXYTOUHBIX COEIMHEHUI: G- U M-KOMILIEKChl. OpueHTa-
LU TIpU SJIEKTPOPHILHOM 3aMEIleHUH. DJIEKTPOHHOE BIIMSHHUE 3aMECTUTENIeH Ha XOJ peakIUH.
CornacoBaHHass M HecorjacoBaHHas opueHTauus. HykineopuibHoe 3amelnieHue B OEH30JIbHOM
Kousblie. Peakuuu ¢ yuactreM GOKOBBIX Lienel aakmioeH30510B. Jlerkocts romonnsa 6eH3mibHbIX C-
H cBs3eii u ee npuunnsl. [lonydyenue deHona u arieToHa U3 KymoJa.

Tema 6. I'asoreHnpousBoaHble aJu(GATHYECKHUX U APOMATHYECKHMX YIJIEBOJOPOAOB.
CrniocoObl 00pa30BaHUsl CBSI3U YIJIEPOA-TAIOTE€H B PSIY AlMKIMYECKHX COEIMHEHUM: raJoreHupo-
BaHUE YIJIEBOJOPOJOB, peakiys OUHKENbIITENHA, TIOJYyYEHUE TaIOTEHONPOU3BOAHBIX U3 CIIUPTOB,
MPOCTBIX APUPOB, KAPOOHWIBHBIX COECIUHEHHM, cojiell KapOOHOBBIX KHCIOT, CUHTE3 (TOPIpPOU3-
BOJIHBIX. MOHOTranoreHoaiKkaHbl. XapakTepUCTUKA CBS3M yriiepoj-rajoreH. Peakiuun Hykieoduib-
HOTO 3aMEIlleHHUs TaJOTEHOB Ha THJIPOKCH-, AJIKOKCH, alleTOKCH-, aMUHOTPYIIY U JIpyrue rpyIIsbl.
Peakiuu ranmoreHoankaHoB ¢ Metayiamu. Peakuus Bropua. OOpazoBaHue MeTaqlIoOpraHMYECKUX
COEMHEHUH. ANKUIMarHuWraioreHusl (peakTuBbl ['puHBSApa), UX MONYYEHHE U MPUMEHEHHE.
BunmHaneHble ¥ reMUHATIbHBIE JUranoreHuabl. OCoOeHHOCTH CBOMCTB réeMUHAIBHBIX JUTAIOT€HU-
noB. [leranorenupoBanue 1,2- u 1,3-guranoreHoankaHoB MMOJI I€MCTBUEM MarHus. Tpuxiiop- u TeT-
paxyopMeTaHsl. B3anMopelicTBue TpUXJIOpMETaHa C TMAPOKCHIOM HATpus, STUJIATOM HaTpus,
mpem-0ytunatoM Kanus. JluxnopkapOeH. [lomyuenue u npuMeHeHne NOIUPTOPUPOBAHHBIX yriie-
BoA0po0B. DpeoHnsl. I'anoreHonpon3BoIHbIE HEMPEAEIBHBIX YTIEBOAOPOAOB. Bununxmnopun, xio-
porpeH. [IpyurHa HHEPTHOCTH aTOMa rajoreHa npu ABOMHOM CBSI3U B peakUUsAX HYKI€O(UILHOTO
3aMmeneHus. p,n-ConpspkeHne. CoelMHEHUsI C aTOMOM TaJIOr€Ha B aJUIMJIBHOM MosiokeHuH. [lose-
JICHHE UX B peakiusAx HyKJIeo(pUIbHOIO 3aMelleHns. AJUTIbHBIN KaTuoH. [lonyyenue u npuMmene-
HUE TeTpadTOPITUIICHA.

Tema 7. Cnuprsl. IIpocThie 3¢upbl. Knaccudukaiuys, HOMEHKIATypa, U30MEpHsl Npeaesb-
HBIX OJIHOATOMHBIX CIUPTOB. CrocoObl MOMYYEHUs! CHUPTOB: TUPOJIN30M TaJOr€HAIKHIIOB; Je-
CTBHUEM METAJUIOOPTaHMUYECKUX COCAMHEHMI Ha albJIerH/ibl, KETOHBI U CIO0XHBIE d3PUPBI: THIpATa-
[Ue HempeJeNbHBIX COSIMHEHHI; BOCCTAHOBJIECHHEM KapOOHWIBHBIX COEAMHEHUH M CIOXKHBIX



3¢pUpoB, KAPOOHOBBIX KUCIOT (KATAIUTUYECKUM M KOMIUIEKCHBIMU THAPHIAMH METAIJIOB). Xapak-
tepuctuka cBa3u C—O u O-H B cnuprax. Bogopoanas cBsA3b. XUMUYECKHE CBOWMCTBA CIIUPTOB.
Kucnornocts. Accounarusi. OCHOBHOCTh UM HYKIICO(UIBHOCTh CIIUPTOB U alKoroisToB. Hykieo-
¢buibHOE 3aMellleHre THAPOKCHIIA Ha rajoreH. [loaydeHne npocTsiX U CI0XKHBIX 3()UPOB, peakiys
C raJougHBIMU coenuHeHusMu (ocdopa). Henacwimennsie cnmptel. VX monydeHue, CBOMCTBA.
MHoroaTomHsble cnupThl. ['ukonu. I'nuuepus, ero nonyyenue U npumenenue. OO0mas xapakTepu-
CTHKa MHOTOATOMHBIX cHpTOB. CTpoeHHe, n30MepHsi, HOMEHKIATypa mpocThiX 3¢upos. [Tomyde-
HUE JIEMCTBUEM BOJOOTHUMAIOIIMX CPENCTB HA CIUPTHI U IEHCTBUEM IaJOTCHIIPOU3BOAHBIX Ha ajl-
KoroyATel. CriocoObl MOMyYeHHs MPOCTHIX A(PUPOB, COACPIKAIIUX TPETUUHBIN paaukan. CBoiicTBa
IPOCTHIX 3(UPOB INOIYYEHHUE OKCOHHMEBBIX COCIUHEHUH, KOMILJIEKCOOOpa3oBaHUE, pacllelieHHe,
oKuciieHrne B ruaponepekucu. Luknmueckue npocteie 3guphl. [lonyuenue a-okuceii. [IpeBparie-
HUE OKHCH 3TWJIEHA O] JeHCTBUEM 3EKTPO(UIBbHBIX (M30MEepU3aLus, Peaklius ¢ TaloreHBO10pO-
JaMH, BOJIOH, CIIUPTaMU U STHJICHTIIMKOJIEM) U HYKJICO(DWIbHBIX (aMMHUAK, aMUHBI, MarHUHOPraHu-
YeCKHe COEIUHEHHUs) peareHToB. TeTparujpodypan U nuokcad. IIpuMeHeHHe OKHCH 3THIIEHA B
MIPOMBIIIJICHHOM OpraHndeckoM cuHTe3e. [loHsTHe 00 OpraHMYecKHuX MEePEeKUCSIX U TUAPOTIEPEKH-
csax. Mcnonp30BaHue OpraHMYeCKUX NEPEKUCEW B OPraHn4ecKoM cHuHTe3e. CIEKTpaJbHbIA aHAIU3
MPOCTHIX F(PUPOB.

Tema 8. ®enoasbl. M3omepus nu HoMeHknarypa ¢enonos. [lomyuenue (peHOI0B U3 rajgoreH-
MIPOU3BOJIHBIX, CYIb(OKHUCIOT, aMHHOB, KymoJa. Xapakrepuctuka cssu C—O u O-H B ¢enomnax.
Bonoponnas cBsizb. Xumuueckue cBoicTBa GpeHosnoB. KucnotHocts. Accouumanus. OCHOBHOCTb U
HyKJeopuapbHOCTH. COnmocTaBIeHUE CBOMCTB THIPOKCHIIA B CIIUPTax U (peHomax (KUCIble CBOMCTBA,
MOJTyYeHHE MPOCTBIX U CIOXKHBIX 3(DMPOB, peakiys ¢ raJouJHbIMU coeuHeHussMu (ocdopa). Pe-
aKius 3amemieHus B saape genona. Hurposanue, cynbdupoBanue, ranorenupoanue ¢peHona. Jleii-
CTBME 11eJI0un Ha HUTpodeHousl. Kapbokcunuposanue ¢peHomsTa, a3ocoueranue. O0mas xapakre-
pHUCTHKA ABYX- M TpexaTOMHBIX (peHosoB. [lomydeHne ruApoXuHOHA, TPUMEHEHHE €T0 B Ka4eCTBE
BoccraHoBuTend. [lonyuenue u cBoiicTBa nuporamiona u Quaopormonuna. Ilonydenue o- u n-
6eH30xuHOHOB. CBOWCTBa 7-0€H30XMHOHA: MOJy4€HHE MOHO- U JUOKCHUMOB, MPHCOEINHEHHUE XJI0-
PUCTOr0 BOJOPOJA, aHWJIMHA, METUIIOBOTO CIIUPTA, YKCYCHOIO aHTHIPHIA, PEAKIIUU C COIPSIKEH-
HbIMH JueHamu. Vcrob30BaHNe XMHOHA B KAUECTBE OKUCITUTENS (XJIOpaHUI).

Tema 9. Aabaernabl U KeToHbl. CTpoeHHE, H30MEPUS U HOMEHKJIATypa albJeTu0B U KETO-
HOB. [lonydyenue: u3 napadguHOB U3 01ePUHOB (OKCOCUHTE3), U3 AlIETUIICHOB MO peakiuu Kydeposa
U 4epe3 BUHWIOBBIE 3()UPbI, U3 AUTATIOTEHIIPOU3BOAHBIX, U3 CIIMPTOB: OKUCIEHUEM U JETHUAPOTrao-
TeHUPOBaHUEM, U3 KapOOHOBBIX KHMCIOT CyXOH MEeperoHKON KaJbI[MEBBIX COJEM U KaTaJIUTHYECKHU,
13 NPOU3BOJHBIX KHCIIOT IIPU IIOMOIIH METAJUIOOPTAHUYECKUX COEAMHEHUH U BOCCTAHOBIEHUEM T10
Po3zenmyHly ¥ KOMITJIEKCHBIMU THApUIaMU MeTaiuioB. Peakuuu @punens-Kpadrca u 'arrepmana.
[TpombllIeHHBIE METOABI CHHTE3a (opMaiblieruja, aleraableruja u aleToHa. XapakTepuCcTHKa
CBs3el B KapOOHMIIbHOM rpymmne. du3ndeckue CBOMCTBa alnbAEruaA0B U KeTOHOB. EHONM3anus kap-
OOHMIIBHBIX coeMHeHHH. Peakiinu, 00ycloBIEHHBIE MOJSAPHOCTbIO KapOOHMIIBHOM TPyMIbI MOTY-
YyeHHe OUCYNIb(PUTHBIX NMPOU3BOAHBIX, IMAHTUJIPUHOB, TUPATOB, B3AUMOJAECUCTBUE C MarHuiopra-
HUYECKUMH COCMHEHUSAMH, aMUHAMH. TUAPA3UHAMH, aMMHAKOM, PEaKIHsl C IATHXJIOPUCTBIM (hoc-
¢dbopoMm, TNpUCOETUHEHHE CIHUPTOB, MEPKANTaHOB, TaJIOT€HBOJOPOIHBIX KHCJIOT, MOJIY4YEHHE O-
ragoud(upoB. KucnoTHblil KaTtanus peakuuil npucoeuHeHus U 3aMenieHus. OKHCIeHue anbje-
TUI0B M KeTOHOB. ["aioreHupoBanue u rajgodopmHasi peakiusi, HITPO3UPOBAHUE U OKUCIECHHUE Ke-
TOHOB. AJIB/I0JIBHO-KPOTOHOBasi KoHJeHcanus. Konnencamus ¢ ¢enonamu. Peakuus ManHuxa.
Boccranosnenue u okucieHne KapOOHUILHON TPYTINBI C COXPAaHEHUEM JIBOMHON CBSA3H.

Tema 10. MoHokapOOHOBBIEe KMCJIOTHI U HX (PYHKIHMOHAJIbHbIE MPOM3BOAHBIE. I30Mepus
Y HOMEHKJIAaTypa MpeAeSbHbIX U apOMaTHYECKUX OJHOOCHOBHBIX KUCIOT. [lomyueHue: okucieHruem
napauHOB, COIUPTOB, aJbJIETHIO0B, THIPOIU30M CIOKHBIX 3(PHUPOB, HUTPUIOB, TaJIOTCHIIPOU3BO/I-
HBIX, METAJJIOPIraHUYECKUM CUHTE30M, Ha OCHOBE OKHCH YTJIEpO/a, MaJOHOBOTO U alleTOYKCYCHOTO
3¢upoB. MeToibl NOTYUYEeHUs 3aMELICHHBIX B sipe OeH30WHBIX KUCIOT. CTpoeHHe KapOOKCHIbHON
rpynnsl ¥ KapOOKCHIIaT-MOHA. XapaKTepUCTHKA CBSI3eH, MeKaTOMHbIE paccTosiHUs. BomgoponHbie
CBSI3U U JUMEPHOE CTPOECHHE KapOOHOBBIX KUCIOT. KucnoTHoCcTh M ee nmpuuuHbl. [lonspHble Bius-



HUS U CWJIA KMCIIOT. BiMsiHUE IpUpOB! U MOJNOKEHHS 3aMECTUTENEH Ha CHIIy apOMaTH4YECKUX KHUC-
not. IlonydyeHue (QyHKIMOHANBHBIX MPOU3BOAHBIX: TaOMIAHTHIIPUIOB, AHTUIPHUIIOB, CIIOKHBIX
a¢upos. [IpeBpamieHne cloXHBIX 3PUPOB B aMHJIbI, TUAPAZUABI U THAPOKCAMOBBIE KUCIOTHL. | H-
POJIU3 MPOU3BOAHBIX KapOOHOBBIX KUCIOT B KHCIION U IIENOYHOM cpefe. MexaHu3M 3TUX peakiuii.
B3aumopeiicTBue CIOKHBIX 3PUPOB C MATHUHOPTAaHUYECKUMH COSAMHCHHUSIMH, C JINTUHATFOMUHUIA-
ruapusioM. [lomydenue, crpoenue u cBoiictBa amuaoB. [loaydeHue, CBONCTBa HUTPUIIOB.

Tema 11. BudynkunonaibHbie KapOOHOBbIE KHCI0ThHI. OnTHYeckas nzomepus. Homen-
KJIATypa U METOJbl CUHTE3a ABYXOCHOBHBIX IPEIEIbHbBIX KUCIOT. PU3NUECKHE CBOWCTBA. XUMHUYE-
CKHE OCOOEHHOCTHU IIABEJICBOM, MAaJIOHOBOH, SHTAPHON W aJUNMHOBON KuCIOT. Mcrmonb30BaHuE B
CUHTETUYECKOHM IMPAKTUKE AUITHIOKCANIATA, SHTAPHOTO aHTUAPUIA. aJUIIMHOBOM KHUCJIOTHI, €€ Ju-
STHJIOBOTO 3(Upa, MAIOHOBOH KHCIOTHI, ATUIOBOTO 3(Hpa MAIOHOBOH KHUCIOTHI, KOHJEHCAIHS
JlukMaHa, KOHACHCAllMs MaJlOHOBOTO 3(upa ¢ ajabAeruamu, alionHoBas KoHaeHcanus. [lomyye-
Hue ¢raseBod KUCIOTHL [lomydeHne, XUMUYECKUE CBOWMCTBA M HCIIONIB30BAHUE B OPraHUYCCKOM
cunTese (raneBoro anruapuaa, Gramumuna, prammna. Cuares ['abpuansg. O0mas xapakTepucTuka
HETpeAeTbHBIX KHUCIOT. Peakuuu 37eKTpopHuIbHOrO M HYKJICO(PHIBHOTO MPHCOSIUHEHUS B Py
HenpenenbHbIX KUchoT [lomyuenue, cBOMCTBA U MIpUMEHEHHE akpuioHuTpuia. O0mas xapakTepu-
ctuka (pymapoBoi 1 MaenHOBOU KUCIOT. [IpiMeHeHe MalenHOBOTO aHTHAPHU/IA B TUEHOBOM CHH-
te3e. Kiaccudukanus, HomeHkIatypa u noiaydenue. dusudeckue cBoiicTBa. 3aBUCUMOCTh XUMHU-
YECKUX CBOWCTB TaJIOI€H3aMEIIEHHBIX KHCJIOT OT B3aMMHOIO PAaCIOJIOKEHHUS TajoreHa M Kap-
O6okcunpHOM rpynmbl. OCOOEHHOCTH 0, 3-, Y-OKCUKHUCIOT. Peakiuu ¢ yqacTreM TOJIbKO OJJHOW WU
obenx (yHKIMOHANBHBIX rpynm. Jlaktunel. Jlaktonsl. BanbnenoBckoe obOpamenue. Kiaccuduka-
1M ¥ HOMEHKJIATypa o-, -, Y-KeTOKUCIOT. Tayromepus, BblieiIeHHe TayToMepHbIX hopm. TayTo-
MepHOe paBHOBecHe. lIpumepsl MpOTOTPONIHON TayTOMEpHH. I'paHuIia MEXy TayTOMEPHEN U U30-
Mepuel. MexaHu3Mbl U TUIIBI TAYyTOMEPHBIX MpeBpanieHuil. Karanus kuciaoraMu U OCHOBAHUSIMHU.
[IpyunHa NBOMCTBEHHOM CIOCOOHOCTU. AJIKUIUPOBAHUE M AlMUIUPOBAHUE COJIEH KETOCHOJIOB.
AcHUMMETpHUs MOJIEKYJIbl U aCUMMETPUYECKUI aTOM yIiepo/ia KaK IPUYMHA BOBHUKHOBEHHUS ONTH-
4ecKOW M30Mepuu. AHTUIIONBI, palleMaThl, UX CBOMcTBa U oTiiMuus. CTepeon3oMepusi COeAMHEHNI
C IByMs acUMMeTpuyeckuMu aTomami. J{nactepeomepsl. Mesodopmel. ITpoekiionHble GopMyibl
Ouiiepa U npaBuiia Ux npuMeHeHus. CTepeoXxuMus BEIIECTB CO MHOTUMHU aCUMMETPUYECKUMU YT-
nepoaHbIMU aToMamu. Yucno crepeomszomepoB. Konowurypamnus u 3Hak BpameHus. D-psansi, L-
psaasl. MeToasl pa3feneHus paleMHYecKUX COEIUHEHHH Ha ONTHYECKH aKTHBHBIE KOMITOHEHTBI.
Oputpo- u Tpeo-popmbl. OnpezeneHre NpoCcTPaHCTBEHHOM KoHpurypauuu. Pariemusanus, Bajib/e-
HOBCKO€ OOpallieHue.

Tema 12. YraeBoabl. Monocaxapuasl. Knaccudpukanus u HoMeHKIaTypa. MoHOCaxapuabl
KaK OCHOBHAsl CTPYKTypHasi €MHMIIA YIJIEBOJOB: alb/03bl U KETO3bI (TPUO3BI, TETPO3bI, MEHTO3BI,
rekco3bl). D u L-psaapl. IlpuHiun BeiBosa cTepeon3oMepHbIX GopMyra anbao3 D-psnpa. Luknuye-
ckue dopmynsl. DypaHo3sl U nupaHo3bl. MyTaporanus, o- u B-crepeonsomepusi. Korndopmammm
MOHOCaxapua0B. XNUMHUYECKUE CBOWCTBA: BOCCTAHOBIEHUE, OKUCIICHHUE, B3aUMOJIECHCTBUE C KHUCIIO-
TaMH, aJKWIMPOBaHUE, allMJIMpOBaHNEe, 00pa30BaHUE apUITHIPA30HOB U 03a30HOB. [ TMKO3U/bI, UX
pacripocTpaHeHue B mpupoje. OcoOeHHOCTH TNIMKO3UWAHOTO TuApokcuia. Jlucaxapuabl U UX pac-
IIPOCTPAaHEHHE B pUpoze. Tumel cBsa3er B HUX. [loka3aTrenbcTBa CTPOEHUSI TPOCTHUKOBOIO caxapa
1 ManbTo3bl. OCOOEHHOCTH CHHTE30B JAMCaxapuoB U3 MOHO3. [Tonmcaxapupl, UX HaXO0XJICHHE B
npupojie u 3HadeHue. [IpeacraBinenue o CTpOCHUHN Kpaxmana U [eJII0I03bl. XUMUYECKHUE CBOMCTBA
Kpaxmalla ¥ LIeJUTF0JIO3b], UX MOJIYyYEHUE U3 IPUPOAHOIO ChIPhS U MCIOIb30BAHUE.

Tema 13. AnudaTnyeckue U apoMaTHYECKHe aMHHO-, 1MA30- U a3ocoequHeHusi. Ctpoe-
HUE, HOMEHKIIaTypa, Ki1accupukaius, nzomepus. [lonyuenue u3 ranoreHnpon3BoHbIX 1o I'opma-
Hy, o ['abpuamto, U3 CUPTOB C aMMHUAKOM, BOCCTAHOBHUTEIbHBIM AJKWJIMPOBAHHEM KapOOHMIIb-
HBIX: coelMHeHUH 1o JlelkapTy, BOCCTAHOBIEHUEM a30TCOAEPIKAIINUX MPOU3BOJHBIX KapOOHWIIb-
HBIX COEMHEHUN M KapOOHOBBIX KHCIOT. Mexanusm peakmuii 'opmana u Kyprumyca. [Tonyuenue
U3 HUTPOCOEAVNHEHUH BOCCTAHOBIIEHUEM KaTAJIMTUYECKHMM M XMMHUYECKMM. ['€OMeTpus MOJEKYJIbI
amMmuaka 1 amMmuHoB. dusnueckue cBoiicTBa. CpaBHEHHE OCHOBHOCTH apoMaTHUecHX U anudaruye-
CKMX aMHUHOB. XMMHUYECKHE CBOWCTBA. AJKMJIMPOBAHUE M 00pa3oBaHME YETBEPTHUYHBIX COJIEH, UX



CTPOEHME U CBOMCTBA. AIIMJINPOBAHWE AMUHOB M IPUMEHEHHUE 3TOT0 MpOoLEcca I 3alIUThl aMUHO-
IPyNIBbl U Pa3AeIeHUsl CMeCel NMEePBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMMHOB. BnusHue amuHO-
IPYIIIBI HA CBOMCTBA OEH30JLHOTO Aapa. BiusiHue 3amMecTuTesnell Ha OCHOBHOCTh aHMIIMHOB. Cylib-
(banunamuHble npenapaThl. Peakius Iua3oTUPOBAaHUS, MEXAHHU3M U YCJIOBUS €€ IPOBEICHHUS.
Crpoenue coneit auazonus. Pazmuunsie ¢popmbl quasocoequnenuii. Cxema ['anya. Peakuun nuaso-
COEZIMHEHUI ¢ BBIJICJIEHUEM a30Ta: HYKJICO(QHUIbHOE 3aMEIleHHE U paJuKalbHble peakuuu. A30co-
YyeTaHUe KaK peaKiys 3IEKTPOPUIBHOTO 3aMEICHHs B apoMaTHueckoM siipe. /lnaso- u a3ococras-
JSIOIINE, X PEAKLMOHHAs CIOCOOHOCTh B 3aBUCUMOCTH OT 3aMECTHTEJIEH B apOMaTUYECKOM sJIpe.
VYcnoBust couetanus ¢ amuHamMu U (eHonamu. [lodydeHne aMHHOAa30COETMHEHUH (TPUA3EHOB), X
TayTOMEPHs U IIPEBPALLICHUE B COJIM JUa30HMs. A30KpacuTesn. MTHauKaToOpHbIE IEpEeXOIbl.

Tema 14. AMuHoKuCI0THI. Besikn. AMdoTepHbIi XapakTep aMHHOKUCIOT. M303mekTpuye-
ckas Touka. [loHsrue o OunosmsspHoMm uoHe. beraunbl. Peakuum, ornuyaromme o-, PB-, y-
aMHHOKHUCIIOTHI. JlakTambl. BaxxHelye THIBI o -aMHUHOKHUCIIOT - KOMIIOHEHTOB OenkoB. CHuHTE3
nentuoB. CriocoObl 3alUThl aMUHOTPYIIBI M aKTUBALUS KapOOKCHUIBHOM IPyMIIbl AMUHOKHCIIOT.
Omnpenenenre CTPyKTYphl MENTUIOB.

5. METOAUMYECKHUE YKA3AHUA 11O ITPEIIOJABAHUIO
N OCBOEHHIO JUCIIAITJIMHbI

5.1. Yka3zanus 1S npenojaBaresieil 1o OpraHu3aluy U NPOBeIeHUI0 Y4eOHBIX 3aHIATHH
o JUCIHHUILINHE

JlaGopartopHble 3aHATHS MPOBOJATCS OAUH pa3 B ABe Henenu. [IpoMexyTOuHBI KOHTPOIb
3HaHUH MpeaycMaTpUBAECT OMPOC, TECTUPOBAHUE, OTYET IO JIAOOPATOPHOUM padoTe, KOHTPOJILHBIE
paboTHI.

5.2. Yka3zanus 175 00y4ar0UUXcs M0 OCBOEHUI0 TUCIHUTLIUHBI

Tabauna 4 — Cogep:xkaHue caMOCTOATEIbHON pad0Thl 00y4al0IINXCS

Bormpocsl, BEIHOCHMBIE Kon-Bo ®opma paboThl
Ha CaMOCTOSTENbHOE U3YUEeHUE 4acoB
Tema 1. Beedenue ¢ opzanuueckyro xumuro. TUTIBI XUMU-
YEeCKOH CBSI3M: KOBaJICHTHAs, MOHHAsS, CEMHUTIOJISIpHAs], KOOp- 6 Omnpoc, TecTupoBaHue

JAUHAIIMOHHAA, BOOOPOJAHAas. Turnel peaKLII/Iﬁ " pCarcHToOB.

Otuer no n1adopaTopHOH
Tema 2. Ankanwt. IlonsATHE O CBOOOHOM BpallleHUH BOKPYT patop

pabote «AJKaHBD.
C-C cBs3u. 3aTopMOKEHHAs U 3aCIOHEHHAsi KOHQOpMaIIUH.
. 6 AHanmM3 ~ KOHKPETHBIX
@®opmynsl Helomena. ®usnueckue CBOWCTBa mMapaduHOB. .
cutyauuii. Tectuposa-
[Tuponus ankaHoB. N

Tema 3. Ankenwpt. OnvicaHue IEKTPOHHOIO CTPOECHMSI allKe-
HOB B paMKax Hpe)ICTaBJ'IeHI/Iﬁ 0 JIOKAJIM30BAaHHBIX MOJICKY-
JNAPHBIX OPOUTANAX U SP>-THOPUAM3ALMK ATOMHBIX OpOHTa-
nei yriepoaHoro atoma. OpOuTtanu m-CBS3U. DHEPrus, IMmo-
JSPHOCTh M TOJAPU3YEMOCTh T-CBSI3U. | eomerpuyeckas 6
M30MEpHs B PAIY ATKEHOB KaK Pa3HOBHIHOCTH CTEPEOU30-
Mepuu. Z, E-HOMEHKIaTypa TeOMETPHUYECKUX H30MEPOB.

Otuer no nabopatopHoit
pabote «AJKEHBI».
AHnanu3 KOHKPETHBIX
cutyaumii. Tectuposa-

[Tonmumepu3zanust ajakeHOB M CIIOCOOBI €€ OCYIIECTBIICHHS. Hue.

Peakuuu ankeHoB ¢ coxpaHeHuem aBoitHou cBsazu C=C. I'a-

JIOTEHHPOBAHUE B AJUNIMJIBHOE NOJIOKEHHUE.

Tema 4. Ankunwel. V3oMmepuss U HOMEHKJIATypa aJKHHOB. Otuer no nabopaTtopHOH
[TomyyeHue alkMHOB M3 KapOHIOB METAJIOB, TaJOreHIIPO- 6 pabote «ATKUHBD).

W3BOJHBIX, AJIKWJIUpOBaHKUEe aneTuieHa. OOmas xapakTepH- AHanu3 KOHKPETHBIX




CTHKa CBsI3€M B MoJIeKyJe aneTuiieHa. Duzndeckue cBOCTBa
AIETUJICHOBBIX YIJIEBOJAOPOJIOB. [IpOMBIIIIEHHbIE CUHTE3bI
Ha OCHOBE alleTHUJIEHA.

cutyauuii. Tectuposa-
HHUC.

Tema 5. Apenst. Peakuym ¢ ydacTreM OOKOBBIX IeTel aj-
Ki10eH30110B. Jlerkocts romonu3a OeH3unbHbIX C-H cBsizeit
u ee npuunHbl. [lonydyenue eHona u aneroHa U3 KymoJa.

Otuer no nmabopaTopHOU
pabore «ApeHbl». AHa-
T3 KOHKPETHBIX CHUTYya-
LUHN.

Konrponsnas pabora 1.
CpaBHuTeNbHAsA Xapak-
TEPUCTHKA YTJIEBOJIOPO-
noB. TectupoBanue.

Tema 6. I'anozennpouseoonsvle anugamuueckux u apo-
Mamuueckux y2nee000pooos. llonydeHue W NpPUMEHEHUE
oM TOPUPOBAHHBIX YTIIEBOAOPOAOB. Dpeonbl. [Ipuumnaa
MHEPTHOCTH aToMa rajoreHa npH JIBOWHOHN CBSI3U B pEaKlIM-
X HyKiIeopuibHOro 3amemeHus. p,n-Conpsbxenue. Coenu-
HEHHUsI C aTOMOM TaJIOT€Ha B aJUTMJIBHOM MosoxeHuu. [lose-
JICHUE WX B PEAKUHUAX HYKJICO(DHIBHOTO 3aMelieHus. AJUin-
npHBIA KaTuoH. [lonydyenune u mpumeHeHue TeTpadTopITH-
JICHA.

Ortyer 1o 1abopaTopHOH
pabote «[ amoreHmnpons-
BOJHBIC  YIJICBOJOPO-
JOB»

Tema 7. Cnupmeul. IIpocmote 3¢ghupbr. CriocoObl OTyUEHUS
MPOCTHIX 3(UPOB, COMEPKAMUX TPETUUHBIN pagukanr. CBoOu-
CTBa MPOCTBIX 3(UPOB NOJIYYEHUE OKCOHHMEBBIX COEIUHE-
HUM, KOMIUIEKCOOOpa30BaHUE, PACILICIUIEHUE, OKUCIIEHUE B
runponepekucu. Terparuapodypan u nuokcad. ITpumene-
HUE€ OKHMCH 3TWJIEHA B IPOMBIIUIEHHOM OPraHUYeCKOM CHH-
te3e. [loHATHE 00 OpraHMYEcKHUX MEPEeKHUCAX U THaporepe-
KHUCsX. Mcnonp30BaHne OpraHNnYecKuX MEePEeKUceil B OpraHu-
YECKOM CUHTE3E.

Otuer o nabopatopHoi
pabore «Cruptsl. Ilpo-
cTele d(ups». AHanu3
KOHKPETHBIX CHUTYallUH.
TectupoBanue

Tema 8. @enonvi. O0mas xapakTepUCTUKA JBYX- U TpeX-
aToMHBbIX (peHosoB. IlodaydyeHue ruipoxXxMHOHA, TPUMEHEHNE
ero B KadecTBe BoccraHoBHTeNs. [lomydeHue m cBoiicTBa
nuporajiona u ¢iaopormouuHa. Ilomyuenune o- u n-
OEH30XHHOHOB.

Otuer no nabopatopHoOit
pabote «DEHOIBIY.
Ananns KOHKPETHBIX
CUTYyaLUi.

Tema 9. Anvoecuovt u kemonwl. KucioTHbIM KaTanu3 peax-
WA TPUCOETUHEHUS U 3amenieHusi. OKUCICHUE albJIeTHI0B
U KeTOHOB. [amoreHupoBaHue M ranopopMHas peaxius,
HUTPO3UPOBAHNE M OKHCIIEHUE KETOHOB.

Otuer no nabopaTopHOH
pabote «ANBACTUIBI H
KETOHBI»
TectupoBanue.

Tema 10. Monokapoonogvle Kuciomel u ux QyHKyuo-
HanvHble npouseoonsvle. CTpoeHHE KapOOKCHIBHOMN TPYIIITBI
1 KapOOKcHUIaT-MOHA. XapaKTEepPHCTHUKA CBs3ed, MEKaTOM-
HBIC PacCTOSTHUS. BOIOpOHEIE CBS3M U JUMEPHOE CTPOCHUE
KapOOHOBBIX KHCIOT. KucnotHocTs u ee mpuuuHbl. [lomsip-
HEIE BIIMSIHUS U CHJIa KUCIOT. Biansanue IMpUpPOAbI U ITOJIOKE-
HUS 3aMECTUTENIeH Ha CHITy apOMaTHYECKUX KHCIIOT.

Otuer no nabopaTtopHOH
pabore «MoHOKapOOHO-
Bble KHCJIOTBI M HX
(GyHKIIMOHAJIBHBIE MPO-

U3BOJIHBIEY. AHanu3
KOHKPETHBIX CHUTYallHH.
TectupoBanue.

Tema 11. Bugynkyuonanvhvie KapooHOo8ble KUCTOMBL.
Onmuueckan uzomepusn. Homenkinarypa 1 METO/1bl CHHTE3a
JIBYXOCHOBHBIX MPEEIbHBIX KHCIOT. Du3nyeckue CBONUCTBA.
Knaccudukanus, HoMmeHKIaTypa U noixydenue. Gusndeckue
CBOMCTBA. 3aBHCHUMOCTh XUMHYECKHX CBOWCTB TajoreH3a-
MEIIEHHBIX KHUCIOT OT B3aMMHOI'O PACIIOJIOKEHUS TajloreHa
u KapOokcwibpHOM rTpynmbel. OcobenHoctu a-, B-, -

Otuer no nabopatopHoit
pabore  «budynkuno-
HaJbHBIE  KapOOHOBBIC
KHUCJIOTB». AHaIU3 KOH-
KpPETHBIX CUTyalui.

KonrponsHast pabora 2
«Kucnopoaconepxaiue




OKCHKHCJIOT. Peakiuu ¢ yqacTreM TOJIbKO OJTHOW M 00erX
¢bynkunonanbHbIX rpynm. Jlaktunel. JlakTonsl. BanabneHoB-
ckoe obpamenue. Knaccudukanus u HoMeHKIaTypa d-, f3-,
Y-KETOKHUCJIOT.

COCANHCHUA.

Tema 12. Yonesoow. Ilonucaxapuipl, UX HAXOXJIECHUE B
npupoie U 3HaueHue. [IpeacraBineHne o CTpOCHUHN Kpaxmania
M UEJUTIONI03bl. XMMHUYECKHUE CBOKMCTBA KpaxMmaja M LEJUIIO-
JI03bI, MX MOJy4YE€HHUE U3 MPUPOTHOTO CHIPhS M UCIOJIb30Ba-
HHUC.

Otyet no nabopaTopHOH
pabore «MoHocaxapu-
ael». Otder mo nabopa-
TOpHOU pabore «/lu- u
noyMcaxapuibl». AHa-
T3 KOHKPETHBIX CHUTYya-
005058

Tema 13. Anugpamuueckue u apomamuueckue aMuHoO-,
ouazo- u azocoeounenusn. Bnusinue aMUHOTPYIIIBI HA CBOM-
cTBa OEH30JBHOTO sA/ipa. BiusiHue 3amecTuTeneil Ha OCHOB-
HOCTh aHWIMHOB. CynbbhaHuiaMuHbeie npenaparsl. [uazo-
Y a30COCTAaBJIAIONINE, UX PEAKIIMOHHAS CIIOCOOHOCTH B 3aBH-
CHUMOCTH OT 3aMECTUTEJICH B apOMaTHUECKOM siApe. Y CIIOBUS
coueTaHus ¢ aMmuHaMu U ¢eHonamu, [lonyueHue amuHoaso-
COEIMHEHMH (TPUa3eHOB), UX TAyTOMEpPHUS U MPEBpaICHHUE B
coJIi Tua3zoHus. A3okpacutenu. UHIuKaTopHbIe epexoibl.

Otuer no nmabopaTopHOU
pabore «Amunbl. Jlu-
a30COeIMHEHUA». AHa-
73 KOHKPETHBIX CHUTYya-
nui. TectupoBaHue

Tema 14. Amunoxucnomet. beaku. Cunres nernrugos. Crio-
COOBI 3aIIUTHl aMUHOTPYIIIBI U AKTUBAIMS KapOOKCHIILHOU
TPYIIBl aMUHOKHUCIIOT. OnpeielIecHHe CTPYKTYPHI TIETITHIOB.

Ortyer 1o 1abopaTopHOH
pabore «AMHHOKHUCIIO-
Tel U Oenmkn». Ormpoc.
TectupoBanue

5.3. Buabl u ¢opMbl NMCHbMEHHBIX PadoT, MPeAyCMOTPEHHBIX NMPH OCBOEHUM THCIH-
IUIMHBbI, BBINOJHsEMbIe 00YYAIIMMHCS CAMOCTOSITEILHO: KOHTpOJbHAs paboTa, TECTUPOBA-

HHUC.

6. OBPA3OBATEJIBHBIE I TH®POPMAIIMOHHBIE TEXHOJIOI'NHU

B cootserctBuu ¢ tpedoanusimMu GI'OC BO no HanpapieHUIo MOATOTOBKH pealn3alusi KoMIe-

TEHTHOCTHOTO ITOJIX0/Ia MIPEyCMaTPUBAET MCIIOIB30BAHUE B YUEOHOM ITPOIIECCE aKTUBHBIX U MHTEPAK-
TUBHBIX ()OPM MPOBENICHUS 3aHATHH (pa300p KOHKPETHBIX CUTYalUii, TECTUPOBAaHHUE, KOHTPOJIbHBIE pa-
00TBbI, OTUET 10 JTabopaTOpHOM paboTe) B COUETAHNUHU C BHEAYIUTOPHON pabOTOM C 1enbi0 PopMUpOBa-
HUSL ¥ pa3BUTHA TpeOyeMbIX KOMIETEHIMH o0ydaromuxcs. B pamkax yuyeGHOro Kypca npeaycCMOTpPEHbI
JIEKIMH C TIPE3EHTAIUSIMU U Pa300pOM KOHKPETHBIX CUTYaIHH.

[Tpu peanuszanuu pa3IuyHbBIX BUIOB Y4€OHON pabOThI MO JUCHUIUIMHE MOTYT HCHOIb30BaThCS
ANIEKTPOHHOE 00yYeHHE U JUCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.



6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Taoauna 5 — OOpa3oBaTe/ibHbIe TEXHOJOTHH, UCNIOJb3yeMble NPH peau3anu y4eOHbIX 3a-

HATHH
Tema ®opma y4eOHOT0 3aHATHUS
JUCIUILTAHBI Jlexuus [IpakTuueckoe JlaboparopHas paboTa
3aHSATHE, CEMHHAP
Tema 1. Bseoenue 6 opzanu- | He npedycmom- | He npedycmom- He npedycmompeno
YeCKyI0 XUMuio. peHo peHo
Tema 2. Ankanel. He npedycmom- | He npedycmom- Otuet no mabopaTtop-
peHo pero HOI paboTe «AJIKaHBD»
Tema 3. Ankenol. He npedycmom- | He npedycmom- Otuet no nabopartop-
PpeHo pero HOU paboTe «AJKEHBD)
Tema 4. Ankunot. He npedycmom- | He npedycmom- Otuet no nabopaTtop-
PpEeHo peHo HOI paboTe «AJKUHBD»
Tema 5. Apenui. He npedycmom- | He npedycmom- Otuet no nmabopaTtop-
peHo peHo HOI paboTe «ApEHBI»
Tema 6. Ianozennpouszeoo- | He npedycmom- | He npedycmom- Otuet no nmabopaTtop-
Hble anugamuueckux u apo- peHo peHo HOi1 pabote «I amoren-
Mamuueckux y2ieeo00pooos. MIPOU3BOJIHBIC YTIIEBO-
JIOPOJIOBY
Tema 7. Cnupmut. Ilpocmoie | He npedycmom- | He npedycmom- Otuet no nmabopaTtop-
I¢pupet. peHo peHo HOM paboTe «CrnupTHI.
ITpocteie 3¢ups»
Tema 8. @enonvl. He npedycmom- | He npedycmom- Otuyet no nabopaTop-
peHo peHo HOU pabore «DeHOIIBI»
Tema 9. Anvoecuovt u xkemo- | He npeoycmom- | He npedycmom- Otuer no nabopatop-
Hbl. peHo pero HOI paboTe «AJbIeru-
JTbl U KETOHBD)
Tema 10. Monoxapoonosvie | He npedycmom- | He npedycmom- Otuet no nmabopaTtop-
Kucaomsl u ux @QyHKyuo- peHo peHo HOM pabore «MoHO-
HabHble NPOU3EOOHDbIE. KapOOHOBBIE KHCIOTHI
1 uX (PyHKIHOHAIIbHBIE
IPOM3BOJTHBIEY.
Tema 11. bBugynxkuyuonanv- | He npeoycmom- | He npedycmom- Ortuer no nabopatop-
Hble KapOoOHOBble KUCTOMEBL. peHo pero HOM padoTe «budyHk-
Onmuueckan usomepus. [IUOHAJIbHbIE KapOOHO-
BBIC KUCIIOTBD».
Tema 12. Yzeneeoowl. He npedycmom- | He npedycmom- Otuer o maboparop-
pero peHo HOU padoTe «MoHoOca-
xapuaen». OTYeT 1no
nabopaTopHoO# paboTe
«/lu- 1 monucaxapu-
TTBD».
Tema 13. Anugpamuueckue u | He npedycmom- | He npedycmom- Otuet no mabopaTtop-
apomamuyecKkue amMuHo-, Ou- PpeHo peHo HOW paboTe «AMUHBIL.
a30- U a30c0e0UHeHUs. JnazocoenMHEHUS.
Tema 14. Amunoxkucnomet. | He npeoycmom- | He npedycmom- Otuer o maboparop-
benku. peHo peHo HOH paboTe «AMHUHO-

KHUCJIOTBI U OCIIKMY.




VYueOHbIe 3aHATHS 10 JUCHUILTMHE MOTYT HMPOBOAUTHCS C MPUMEHEHHEM WH()OpMaIMOHHO-
TEICKOMMYHUKALMOHHBIX CETEH MPH OMOCPEIOBaHHOM (HA PAcCTOSIHUU) MHTEPAKTUBHOM B3aUMO-
JeWcTBUM OOydYarolMxcst W mpenojaBarens B pexxumax on-line u off-line (popmax: nexrmid-
HpEe3eHTALNI, COOECeIOBaHUs B PEKIME YaTa, opyMa, BHIIOJIHEHUSI BUPTYaIbHBIX J1a00paTOPHBIX
pabor.

6.2. UndopManimoHHbIE TEXHOJIOTHH

WurtepreT-pecypcbl WWW.asu.edu.ru (pencTaBieHbl y4eOHO-METOAMYECKUE MaTepHAabl ISl YCBO-
€HUS CTYIEHTaMU Kypca;

DNeKTpOHHBINA 00pa30BaTENbHBINA pecypc Mo Kypey «OpraHuyeckas XUMUs», IPEACTAaBICHHBIA Ha
mwiargopme moodle o aapecy http://moodle.asu.edu.ru

JI1st onepaTUBHOM CBS3M CO CTYJIEHTAMHU IIPEAIOIAraeTcss BO3MOKHOCTb UCIIOJIb30BAaHUS DIIEKTPOH-
HOM IOYTHI IPENOIaBaTENs.

[Tpu peanuzanuy pa3ITUUHBIX BUIOB Y4€OHOH M BHEY4YeOHOW pabOTHI MCHOJIB3YIOTCS CIEAYIOIINE
nH(GOpPMalMOHHbIE TEXHOJIOTUHU: BUpPTYyajibHas oOyuaromnias cpeja (MM CUCTeMa yrpaBieHUs 00y-
yerneM LMS Moodle) nnm unsie nHGOpMAIIMOHHBIE CHCTEMBI.

6.3. IIporpammHoe o0ecneueHune, coBpeMeHHbIe NMpodeccHoHANbHbIE §a3bl JAHHBIX M
HH(opMaAMOHHBbIE CIPABOYHbIE CHCTEMbI

6.3.1. IlporpammHoe odecnieyenmne

HanmeHoBaHUe MPOrpaMMHOro odecreye-
st Hasnayenue

Adobe Reader [Tporpamma ajist TPOCMOTpPA JIEKTPOHHBIX JTOKY-
MCHTOB

EJ\I/?ST (R;I)gr;gHCTaHHHOHHOFO 0byuemms Bupryanbnas oOyuaromas cpeza

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT opHUCHBIX IpOTpaMM

Microsoft Office Project 2013, Microsoft Of-

fice Visio 2013

7-zip ApxuBarop

Microsoft Windows 7 Professional OrnepanroHHas CHCTeMa

Kaspersky Endpoint Security CpeICTBO aHTHBHPYCHOMU 3aIIUTHI

Google Chrome Bbpay3ep

Notepad++ TeKCTOBBIN PeIaKTOP

OpenOffice [TakeT oUCHBIX TpOrpaMm

Opera Bpayzep

Paint .NET PacTpoBblil rpadudeckuii peJakTop

VirtualBox [TporpaMMHBII IPOTYKT BUPTYATU3AIHH OTIepa-
IIHOHHBIX CHCTEM

VLC Player MenuanpourpsIBaTenb

Microsoft Visual Studio Cpena pa3paboTku

VMware (Player) [TporpamMMHBIi TPOAYKT BUPTYaIHU3allUU Olepa-
IIHOHHBIX CUCTEM

Far Manager DailnoBbIll MEHEKED

WinDjView [Tporpamma it mpocMoTpa ¢aiinos B popmare
DJV u DjVu

6.3.2. CoBpeMeHHbIe MPodecCHOHAIbHBIE 0a3bl JAHHBIX 1 MH(POPMALMOHHBIE CIIPABOY-
HbI¢ CUCTEMBbI


http://www.aspu.ru/
http://moodle.asu.edu.ru/

DnektponHas oubnuoreunas cucrema IPRbooks

www.iprbookshop.ru

DnexTpoHHO-0nbMoreuHas cucrema BOOK.ru

https://book.ru

DnexTpoHHas GHOIHOTeuHas crcTeMa m3nateascrea FOPAWT, pasmen «JlereHaapHbie KHITH»

www.biblio-online.ru, https://urait.ru/

DnexkTpoHHas OuOIMoTeKa « ACTpaxaHCKUN rOCyIapCTBEHHBI YHUBEPCUTET» COOCTBEHHOM reHepa-
uun Ha matdopme DBC «nexkrponnsit YntanbHelii 3a1 — bubnmmoTex»

https://biblio.asu.edu.ru

OnexkrpoHHO-0ubaroTeuHas cucrema (3bC) OO0 «llonurexpecypey» «KoHCynbTaHT CTyIeHTa»

www.studentlibrary.ru

DneKkTpoHHas OMOIMOTeYHAs CUCTeMa «Y HUBEPCUTETCKAss OMOJIMOTEKA OHIIAH)

www.biblioclub.ru

7. ®OHJ] OHEHOYHBIX CPEACTB IJIs1 TIPOBEJAEHUA TEKYIIETO KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTAIIUA 110 JUCHUIIJIMHE

7.1. IlacniopT ¢GoHAA OLIEHOYHBIX CPEACTB.

[Ipu mpoBeeHUU TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHON aTTecTalliu Mo AUCUHUIUIHHE «Op-
2aHu4ecKkas Xumusy NpoBepseTcs: cHOPMUPOBAHHOCTh Y OOYJAIOUIMXCS KOMIIETCHIINH, YKa3aHHBIX
B pazzene 3 HacTOsAIIeH mporpaMMbl. ITaTHOCTh (OPMUPOBAHUS TAHHBIX KOMIIETEHIIMI B MpoIiec-
CE€ OCBOEHMsI 00pa30BaTEIbHON MPOrpaMMbl OINPEAEISAETCS M0CIE0BATEIbHBIM OCBOCHUEM JHUCIIU-
IUTMH U TIPOXOXKJIEHUEM MPAKTHK, & B MPOIECCe OCBOCHUS AUCIHUILIMHBI — MOCIEAOBATEIbHBIM J0-
CTH)KEHHEM PE3yJIbTaTOB OCBOCHHS COJIEP)KATEIbHO CBA3aHHBIX MEXKITY COOOM TeM.

Tabmmma 6 - CoorBercTBHE pa3lejioB, TeM [IMCHUILUIMHBI, Pe3yJabTATOB O00y4eHHs

10 JUCHMILJIHHE H OLIEHOYHBIX CPeJCTB

Kontpommpyemas tema | Kozx koHTponupye- HanmenoBanue

JMCLUTUIMHBI MOW KOMIETEHINH OLICHOYHOI'O CPEJICTBA

Beenenune B opranuue- OIIK-6 Ormpoc, TecTUpOBaHUE

CKYI0 XUMHIO

AnkaHbl OIIK-6 Otyer mo 5abopaToOpHOM paboTe «AJKAHBI.
AHaJIn3 KOHKPETHBIX cutyanuil. TectupoBaHue.

ATIKEHBI OIIK-6 Otuer mo nabopaTopHON paboTe «AJIKEHBI.
AHann3 KOHKpEeTHbIX cuTyanuil. TectupoBanue.

ATKUHBI OIIK-6 Otuer mo mnabopaTtopHOil paboTe «AJIKHHBIY.

AHanu3 KOHKpeTHbIX cuTyanuil. TectupoBanue.

ApeHbl OIIK-6 Otyer mo mabopaTopHOW paboTe «ApPEHBD».
AHaJIN3 KOHKPETHBIX CUTYaIHH.

KonTponbnas pabora 1. CpaBHUTENbHAS Xapak-
TEPUCTHKA YTIIeBOJOPOJI0B. TecTupoBaHue.

["aorenonpon3BoIHBIE OIIK-6 Ortuer mo nabopatopHoil pabote «I amoreHmpo-

annpaTHIeCcKuX u W3BOJHBIE YIIIEBOJOPOIOB)»

apOMATHYECKHUX YTIJIe- TectupoBanue.

BOJIOPOJIOB

Cnuptsl. [IpocTsie OIIK-6 Otuer mo naboparopHoit pabore «CHupTHL.

3UpHI [Tpoctbie >guper». AHaIN3 KOHKPETHBIX CUTYa-
1005078

®eHoubl. XUHOHBI OIIK-6 Otuer mo nabopaTtopHOil pabore «DeHONbI».

AHaIn3 KOHKPETHBIX CUTYalluH.



http://www.iprbookshop.ru/
https://book.ru/
http://www.biblio-online.ru/
https://urait.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.biblioclub.ru/

AJBIeTUIbl 1 KETOHBI OIIK-6 Otuet mo nabopaTopHOil paboTe «ATBIETHABI U
KETOHBD»

TectupoBanue.

MoHOKapOOHOBBIC OIIK-6 Ortuer mo nmaboparopHoir pabore «MoHOKapOO-

KHUCIIOTHI U UX (YHK- HOBBIE KHUCIIOTHI U UX (DYHKIUOHAJIBHBIE MPOU3-

[IUOHAIILHBIC TTPOU3- BOJHBICY». AHAIU3 KOHKPETHBIX cHUTyaruil. Te-

BOJIHBIE CTHUpPOBaHUE.

budynkunonanbpHbIE OIIK-6 Otuer mo nmaboparopHoii pabore «budynkumo-

KapOOHOBBIE KHCIIOTHI. HaJbHbIE KapOOHOBBIE KHUCIOTHI». AHAIN3 KOH-

OnTudeckasi u3oMe- KPETHBIX CUTYAIIHA.

pusi. KonTponbhas padota 2 «Kuciaopoaconepxaiue
COCITUHEHUS.

VYrneBomsl. OIIK-6 Otuet mo naboparopHoit pabote «MoHOCaxapu-
ael». Otder mo naGopaTtopHoit pabore «lu- u
nonucaxapuiibl». AHalU3 KOHKPETHBIX CHUTYya-
uuii. TectupoBanue

AmudaTtudeckue u OIIK-6 Otuer no maGopatopHoil pabote «AmuHbL. [lu-

apOMaTUYECKHE aMH- A30COCTUHEHU». AHAIN3 KOHKPETHBIX CHTYya-

HO-, IMa30- U a30C0- uuit. TectupoBanue

CAMHCHUS

AMUHOKHUCIIOTHI U Oe- OIIK-6 Otuer no nabopaTopHOii paboTe «AMUHOKUCIO-

KU1 ThI 1 6esku». Onpoc. TectupoBanue

7.2. Onucanue mokasarejieili U KPUTEpPHEB OLECHUBAHMSA KOMIIETEHIUI HA Pa3JIMYHBIX
Tanax ux popMupoBaHus, ONUCAHME IKAJ OLleHMBAHUS

Tabauua 7 — Iloka3aren olleHNBAHHUS Pe3yJIbTATOB 00Yy4eHHUs] B BH/ie 3HAHUI

[Ikana owue-
Kpurepun onienuBanus
HUBaHUs
5 JEMOHCTPHUPYET I1yOOKO€e 3HaHHE TEOPETUYECKOr0 MaTepuana, yMeHrue 000CHO-
«OTIHaHOy, | BAHHO H3JIararh CBOU MBICIH 110 00CyX/J1Ta€MBbIM BOIIPOCAM, CIIOCOOHOCTD TOJIHO,
IIPaBUJILHO M ApI'YMEHTHPOBAHHO OTBEYATh HA BONPOCHI, IPUBOAUTH IPUMEPHI
4 JEMOHCTPUPYET 3HAHHUE TEOPETUYECKOrO MaTepHualia, €ro I0CIEeJ0BaTEIbHOE
«XOpOIION U3JI0’KEHUE, CIIOCOOHOCTh NMPUBOAUTH MPUMEPHI, JOMYCKAET €AUHUYHBIE OIINO-
KM, UCIIPABJIIEMbIE II0CJIE 3aMEYaHMs IIPENOJaBaTels
3 JIEMOHCTPHUPYET HETMOJIHOE, ()parMEHTapHOE 3HAHHE TEOPETUYECKOT0 MaTepua-
«TIOBIETBO- Ja, Tpedyrolee HaBOAAIIUX BOIPOCOB IpENoaBaTesis, JOMYyCKaeT CYyIECTBEH-
PHTELHO? HbI€ OIIMOKY B €ro U3JI0KEHUH, 3aTPYAHSIETCS B MPUBEAECHUN IPUMEPOB U (op-
MYJIIPOBKE BBIBOJIOB
2 JIEMOHCTPHUPYET CYLIECTBEHHBIE MPOOEbl B 3HAHUN TEOPETUUECKOTO MaTepHasa,
«HEYZOBJE- | HE COCOOEH ero M3J0XKUTh U OTBETHTh Ha HaBOJSIINE BOIPOCHI MpernoiaBaTe-
TBOPUTEIBHOY | JIsI, HE MOXKET IIPUBECTU IIPUMEPHI

Tab6anna 8 — Ilokasare/n OneHNBAHUS Pe3yJIbTATOB 00yUeHHsl B BH/Ie YMECHH I H BJIaJICHUI

[Ikana oue-
Kpurepun oniennBanus
HUBaHUs
JEMOHCTPUPYET CIOCOOHOCTh MPUMEHATHh 3HAHUE TEOPETHUECKOro Marepuasa
5 IIPU BBINIOJIHEHUU 3aJaHMM, IOCIEAOBATEIBHO U IIPABUJIBHO BBIMOJIHACT 3a/a-
«OTJINYHO» | HUSI, yMEeeT 0OOCHOBAHHO H3JIaraTb CBOM MBICIHU M JeJIaTh HEOOXOIUMBbIE BBIBO-
Jbl
4 JEMOHCTPHUPYET CIOCOOHOCTh MPUMEHATh 3HAHHE TEOPETHUYECKOTO MaTepuaia
«XOpOUIO» | IIPY BBINOJHEHUU 3aJaHUM, IOCIENOBATEIBHO U IPABUIBHO BBINOIHAET 3aJ]a-




[IIxana ore-
Kpurepun onieHnBanus

HHUBaHUA
HUA, YMECT 000CHOBAHHO M3JIaraTh CBOM MBICIU U J€J1aTh HGO6XOI[I/IMBIG BBIBO-
Abl, NOIMYCKACT CAWHHUYHBIC OH_II/I6KI/I, HCIIPABIAACMBIC TTIOCJIC 3aMCYaHUA IIPCIIOo-
JaBaTeiid
3 ACMOHCTPUPYCT OTACIBHBLIC, HCCUCTCMATU3UPOBAHHBLIC HABLIKHW, HWCIBITHIBACT

«YAOBIIETBO- | 3aTPYAHEHHUS U JOIMYCKAeT OUIMOKH MPU BHIMOJIHEHUU 3aJlaHUM, BBIIIOJIHACT 3a-
PHUTEIBHO» | JaHHME MO MOJCKA3Ke MpenoaaBares, 3aTpyAHseTcs: B OPMYJINPOBKE BHIBOJIOB
2 HE croco0eH MPaBUIILHO BBIIOJIHUTE 3aJaHHs
«HEYIIOBJIE-
TBOPUTEIILHO

7.3. KoHTpOJILHBIE 3aJaHNSI M HHbIe MaTePUAJIbl, HeOOX0AUMBbIE JIS OLEHKHN pe3yJbTa-
TOB 00y4eHHs MO JMCUMILIUHE (MOTYJIIO0)

Tema 1. BBeeHHe B OpraHu4ecKy0 XHMHUIO
Bomnpocsl 1uist onpoca
1. Teopust XUMUYECKOTO CTPOCHHSI U €€ 3HAYCHHE JIJISl pa3BUTHUS OPraHMYECKONW XUMUH.
2. Pa3BUTHE 3NIEKTPOHHBIX MPEICTABICHUIH B XUMHU.
3. Teopust aeKTPOHHBIX cMemeHni. HAYKTHBHBIN, ME30MEpHBINA dPPEKTHI, HX CBOKWCTBA. D PeKT
moJist, 3P PEeKT runepKOHbIOTAIUH.
4. ITpoctpancTBeHHBIE 2P PEKTHI.
5. Tumel xuMuveckux cBs3eil. KoBaneHTHas CBS3b M crIOcoOBI ee 00pa30BaHMs: OOMEHHBIN, JOHOP-
HO-aKIEeNnTOpHbIH. CeMUIoIspHast CBA3b.
6. KonmuecTBeHHbIE XapaKTEPUCTUKH XUMUYECKON CBSI3U (IUIMHA, SHEPTHs, BAICHTHBIN yroJl, YHEp-
THSL, TIOJSIPHOCTH | MOJISIPU3YEMOCTD ).
7. Onucanne XMMUYECKOH CBsI3U ¢ MoMOILbI0 MeToia BC n MeTosa MoieKyIsipHbIX OpOuTanei.

TecrupoBanue
1. YcranoBuTe COOTBETCTBHE MEXK/y 3aMECTUTENIEM U XapaKTEPOM €ro IEKTPOHHOro 3P dekra

Cr
B COCIUMHCHUAX THIIA

A: —NDE E.+l
B: —CFg F:-1,-M
c: —CH; G:-l-M
(ﬁ! H:-1,+ M
D: —O-C-CHj
K:- 1
N+ 1, +M

2. Ha3Banue HH»KenpUBEIEHHOTO YTIEBOI0POAa [0 CUCTEMaTHYECKOW HOMEHKIIAType

i_Hz
CHs—CH-CH;—CH-CH-C5H;
CH{CHS CHs
2.1. 2,3,5-TpumeTun-6-3TUirenTaH;
2.2. 3,4,6,7-TeTpaMeTHIIOKTaH;
2.3. 2,3,5,6-TerpameTunoKTaH;
2.4. 2-M3onponmi-4,5-muMeTrrenTan



3. YcTaHOBUTE COOTBETCTBUE MEXKAY CTPYKTYPHOH (hOPMYJIOH YTIIEBOIOPOIHOTO 3aMECTUTEIIS
U €r0 Ha3BaHUEM

CTPYKTYPHAS ®OP- HA3BAHUE 3AME-
MVIJIA CTUTEJIA
—CHy-CH-CHz At
1. CH;
| -
CH;-C-CHj Bmop-6ytun
2. CHs
3, CHz—CH=CH-— Tpem-0yTun
4, CHy=CH—CHy— [Iponenun
N300yTII

4. 3aMECTUTENH CIIOCOOHBIE IMPOABJIATH TOJIBKO 3JICKTPOHOAKICIITOPHBIC CBOMCTBa

2) —=N b) —NHE
c) —CH; (I:I}
e) (ﬁ}
@ f —O—C—CH;
—NH-C—CHj
5. 3amecTUuTenu CIIOCOOHBIE IMPOABJIATH TOJIBKO 3JICKTPOHOAOHOPHBIC CBOMCTBA
a) —NH, by —NH;
—0O% d)
) —CH,—CH,—Cl
O —C
f) ZHS

[
ey —O—C—CH;

6. CooTBeTCTBHE MCKOAY BEJIMYMHON JUIIOJIBHOI0O MOMEHTa KOBAJICHTHOM l'IOJ'IHpHOfI CBsA3HU U €C
THUIIOM:

Bennuuna qumons-
Tun cBsA3u
HOI'0 MOMEHTA
1.0,40 D C-Cl
2.125D C-I
3.1,80,D C(sp®) —H
4.1,90D C(sp®) — C(sp?)
C-Br
7. Cpenu pUBEACHHBIX COeIMHEHUN KucnoTamu bpeHncrena saBistoTcs:
C.HsNH, FeCIB CH3—9—CH3
O
AICl, CH;COOH CHsNO,
NH.CI CeHsOH CH=CH
CH-OH CsHsNH, (C,Hs)sN

Tema 2 «AJIKaHBI»



JlaGopaTopuas pa6oTa «ANKaHbI» (Memoouyka Ha Kageope)

3agaun u ynpaknenusi Ha ¢. 14-21 [MBanoB B.I'. COopHUK 3a/au ¥ yIpaKHEHU 10 OpraHuye-
CKOW XUMHH: y4eO. mocoOue il CTyJeHTOB Bbicul. nen. yued. 3aBenenuii / B.I'. Banos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natenbckuii meHTp «Akamemus», 2007.]

Tema 3 «AJIKeHbD»
JlaGopaTropuas padoTa «AJIKeHBI» (Memoouuka na kageope)
3amaun u ynpaknenusi Ha c. 22-36 [MBanoB B.I'. COOpHHK 3a/au ¥ ypaKHEHHU 10 OpraHuye-
CKOW XUMHH: y4eO. mocoOue il CTyJeHTOB Bbicl. nen. yued. 3aBenenuii / B.I'. Banos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natenbckuii meHTp «Akamemus», 2007.]

Tema 4 «AJIKUHBDY
JlaGopaTtopuasi padoTa « AJIKHHBDY (Memoouuka Ha kageope)
3amaun u ynpaknenusi Ha ¢. 37-48 [MBanoB B.I'. COopHUK 3a/au ¥ yIpaKHEHHU 10 OpraHuye-
CKOW XUMHH: y4eO. mocoOue il CTyJeHTOB BhIcl. nien. yued. 3aBenenuii / B.I'. Banos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natenbckuii meHTp «Akamemus», 2007.]

Tema 5 «ApeHbI»
JlaGopaTopHasi paboTa «ApeHbI» (Memoouuxka Ha Kageope)
3agaum u ynpaxknenus Ha c. 167-179 [MBanos B.I'. COopHuEK 33124 U yIPaXHEHHH 110 OpraHuye-
CKOM XUMHH: y4eO. mocoOue i CTyJAeHTOB Bbicl. nien. yued. 3aBenenwuii / B.I'. iBanos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natenbckuii meHTp «Akamemus», 2007.]

TecTtupoBanue mo remam 2-5
Bapuanr 1
1. U3o6paszute cTpyKTypHYIO (GOpPMYITY U YKaKUTE THI THOPUIN3AIUH SJIEKTPOHHBIX OpOUTanei
aTOMOB yTJIepoJia B MOJICKYJI€ TPOTICHA.

a) opbuTanu He THOPUIN30BaHbI 6) C1u C2 —sp?, C3 — sp°
B) C1 1 C2 —sp®, C3 — sp? T) BCE — Sp°
2. V3o0Opasute CTpYKTYpHYIO GOPMYITY M YKQXKHTE, CKOJIBKO G-CBSI3€i NMEETCSI B MOJICKYJIe ITa-
Ha.
a)0 0) 1 B) 3 r)7
3. B kakoM (Kakux) U3 yKa3aHHBIX YTJIEBOJOPOIOB UMEIOTCS G-CBSI3U M HET TM-CBSI3ei?
a) CHs — CH3 6) CH2 = CH2
B) CH=CH r) CeHe

4. Kakoe BemecTBo NpeuMyIIeCTBEHHO 00pa3yeTcs B pe3yilbTaTe peakiiuu
CHs-CH2-CHs+Br, — ?
Ha3zosure ero.
a) CHz — CH2 — CH2Br 6) CHz — CHBr — CH2Br
B) CH3 — CHBr — CH3 r) CH2Br — CHBr — CH2Br
5. Kakoe u3 ykazaHHBIX BEIIECTB MMEET Hambosee HU3KYI TEMIEpaTypy KHUIIEHUS U ModYemy?
Ha3zosute 310 BemecTso.
a) HCOOH 0) CHsCOCH3
B) CH30H ') OIPEAETUTh HEBO3MOKHO
6. Kaxkoe BemecTBO MOMYyYUTCS B pe3yibTaTe peakiMH XJIOpPoBoaopoaa ¢ Oyrernom-1? M3o0pa-
3UTE ero CTPYKTYPHYIO (popmyity.
a) 1-xaopbyTran 0) 1,2-nuxnopOyran
B) 2-x10p0OyTaH r) 1,4-muxnopOyran
7. Kakue u3 ykazaHHBIX yIJ1€BOJIOPOIOB SBISIOTCA n3oMepamu 2,4,4-tpumetuiiokrana? M3o0pa-
3UTE CTPYKTYpPHBIE (POPMYIIBI H30MEPOB.
a) 4-meTun-4-nponmwirenTad 0) 2-mMeTuin-4-3TUirenTaH
B) 3,3-AMATHIITENTaH r) 2-MeTUI-3-3TUI-4-TIPOIIITEeKCaH



8. Hanwumute ypaBHEeHHS peaKLIUid:
[O], kar. (CH;),CHOH /H" NaOH

CH;CH,CHO

HazoBute ncxomHoe BEIEeCTBO U 06pa3y10mnecn OpraHn4C€CKUC COCAUHCHU.

Bapuanr 2
1. H300pazute CTpYKTYpHYIO GOPMYITY U YKOKUTE TUII THOPHUAN3AIIAN JICKTPOHHBIX OpOUTANICH
aTOMOB YIJIepO/ia B MOJIeKyse OyTeHa-2.
a) opOMUTANIN He THOPUIU30BAHBI 6) Bce — sp°
B) BCe — Sp° r) C1u Cs—sp®, CauCs—sp?
n) C1u Cs—sp?, Cou Cz—sp®
2. MH3oOpazute CTpyKTypHYIO (GOPMYITY W YKaXKHTE, CKOJIBKO T-CBSI3€H MMEETCS B MOJICKYJIC

IIPOIKHA.
a)0 0) 1 B) 2 r)3
3. B kakoM (Kakux) U3 yKa3aHHBIX YTIEBOAOPOAOB UMEIOTCS G-CBSI3U M HET T-CBSI3€i?
CH,
a) CHs—-CH2-CHs 0) /N
H, C—CH 5

B) CHz:-CH=CH: r) CeHs

4. Kakoe BeIecTBo NpeuMyILeCTBEHHO 00pa3yeTcs B pe3ysbTare peakuu
H,, Pt

CH;CHO ——— ?

Hazosure ero.

a) CHs — CH3 6) CH3CH>OH B) CH3COOH

5. Kakoil U3 yKa3aHHBIX H-aJIKAHOB MMEET CaMyl0 HHU3KYIO TeMmieparypy kumenus? Hasosute
€ro.
a) CeH14 6) CsHyo B) C4H1o r) C3Hs

6. Kakoe BeniecTBo mosryduTcst B peakuu OpomMoBoaopona u nponena? Ha3oBure ero u Hamm-
LINTE YPAaBHEHUE 3TON PEAKIIUHU.

a) CHs—CHBr — CHs 6) CHz — CHz — CH2Br
B) CH3z — CHBr — CH2Br r) CHz — CHz — CH3

7. HaiinguTe 1 ncripaBbTe OMMOKH B YKa3aHHBIX (DOPMYIIax M Ha3BaHUSAX YIJI€BOJIOPOIOB.
a) 2-3THITEKCaH 6) CHs — CH(CHz)2 — CH — CHz2 — CH>
B) 2-METWJI-2-TIPONMIOyTaH r) CHs — CH2 — CH2 — CH = CH — CH3

8. Hanummute ypaBHEeHHS peakLUid:

H0/H"  CH;OH/H*  HI

CH;CH=CH,

HazoBuTe ncxomHoe BEIIEeCTBO U 06pa3yr0nmecs1 OpPraHn4€CKUC COCIUHCHM .

Bapuant 3

1. Vkaxwure o61ryro HopMyIry TOMOJOTHYIECKOTO Psijia allKa JHEHOB.

1) CnH2n+2; 2) CnHan; 3) CnH2n-2; 4) CnHa2n.4; 5) CnH2ns
2. C IOMOIIBIO KAKOTO p€arcHTa MOKHO OTJIMYHUTL 3TCH OT 3THHA?

1) pactBop KMnOys; 2) Bro(H20); 3) Ag2O(NH3); 4) CoHsOH; 5) CHCls
3. VYKaKUTE YUCII0 BO3MOKHBIX HN30MCPOB I'CKCaHa, HATUIIUTE UX (bOpMyHBI 1 HA30BUTEC UX.

1) 3: 2) 4: 3) 5: 4) 6: 5) 7
4. CocTaBbTe ypaBHEHHE PEAKIIAH

H g 2+, H +

HC=C—CH, + H,0

KOTOpPO€ HOCHUT UM ... .
1) Biopua; 2) KonoBanoa; 3) 3ununa; 4) KyuepoBa; 5) 3enuHckoro



5. CocraBbte ypaBHenue peakuuii: CHs—>X—>CsHs
Omnpenenure BemiecTBo X.

1) CO2; 2) CoHy; 3) CH3OH; 4) CH3Br; 5) HCHO
6. Kakoe oprannueckoe coeIMHEHHE MOJIYUYUTCS TIPU THAPOXJIOPUPOBAHUH BEIIECTBA, 00pa3yrolie-
rocsi pH JIeTUpaTaluy npormanosna-17?

1) 1,2-nuxnopnpomnan; 2) 2-XJI0pIpoIiaH; 3) 1-xnopmporman

4) xnopaTaH; 5) 1,1-nuxnopnpornax
7. CocTaBbTe YpaBHECHHS PeaKIuii, COOTBETCTBYIOIINE CIACAYIOMICH 1IETIOYKEe MTPEBPAICHHH, 1 1aii-
T€ Ha3BaHUE BelECTBY B:

1500 °C H,O0, Hg?" Ag,0, NH,
CH . = A »>5F — > B
1) Mmeranans; 2) aTaHoII; 3) sTaHab;
4) yKCyCHas KHCIIOTa, 5) arierat aMMOHHS

8. KakoBa opmymna yrneBomopona, coaepxamiero 84,375 % mo macce yriaepoja, €Clii OTHOCH-
TeJIbHas IJIOTHOCTh €ro MapoB IO BO3AYXY paBHa 4,41.
1) CgHs; 2) CioH22;  3) CiiHaa;  4) CoHyo; 5) CeHs
9. lns KaTaduTHYECKOTO TUAPpUPOBaHUs oieduHa noTpedosanoch 448 mi Bogoposa (H. y.). Ompe-
JEIIATE MOJICKYIIIPHYIO (JOPMYITY STOTO YTIIEBOJOPOa, ECITH ITPU OPOMHUPOBAHUH TAKOTO K€ KOJIH-
YeCcTBa ATOro ajikeHa oOpa3oBaioch 4,04 r nuOpomalikaHa.
1) CaHg; 2) CsHe; 3) CaHs; 4) CsHao; 5) CeHu2
10. Onpenenute 00BEM pacTBOpa ¢ MaccoBO# aoJjel ¢enona B 6ensoie 0,094 u mmotHocThio 0,9
I/MJI, KOTOPBIN JOJDKECH MIPOPEarupoBaTh ¢ H30BITKOM HATPUS IS IOJyYSHUS] TAKOTO KOJIMYECTBA
BOZOPOJIa, YTOOBI €r0 XBaTHJIO HA MOJIHOE KaTaIMTHYECKOe THIpUpOoBaHue 2,24 11 (H. y.) alleTUIeHa.
1) 111 mum; 2)222mm;  3)333mim; 4)444 wmm; 5) 555 M

Bapuanr 4
1. Vkaxwure 0611yt0 GopMysly FOMOJOTMYECKOTO PsiIa apEHOB.
1) CnHan; 2) CnHons2; 3) CnHon-2; 4) CnHon-s; 5) CnH2n+10H

2. YTO U3 yKa3aHHBIX BELECTB OCYIECTBUT PEAKIIUIO
CH2= CH— HO-CH>-CH>-OH ?

1) o30H;

2) BOAHBIN pacTBOp MEpMaHTaHaTa KaJus;

3) aMMHauHBIN pacTBOP OKCHIA cepedpa;

4) TeTpaaleTaT CBUHIIA B PACTBOpPE JIEASHON YKCYCHOM KUCIOTHI;

5) BOZIHBIIN pacTBOp TUIPOKCH]IA HATPUS
3. YkaxuTe 4iCII0 BO3MOKHBIX CTPYKTYPHBIX H30MepoB xiopankana CsHoCl. Hanumure ux dop-
MYJIBl M HA30BUTE UX.

1) 2; 2) 3; 3) 4; 4) 5; 5) 6
4. CocraBbTe ypaBHEHHE peakluu

CzHsBr+Na— ...,
KOTOpPO€ HOCHUT UM ... .

1) Bropua; 2) KonoBanosa; 3) 3ununa; 4) KyuepoBa; 5) 3enuHCKOTO

5. CocTaBbTe ypaBHEHHE pEaKIU:

CH3COOH-—>X—>CHg4
Omnpenenure BemecTBO X.
1) CH3CHO; 2) CoHsOH;  3) CH3COONG;
4) CH3COOC:Hs; 5) CH2CICOOH

6. Kakoe BelecTBo MOJIyuuTCs TIPH JUMEPU3AIMHA OPTAaHUIECKOTO COSNHEHNUS, 00Pa3yIOIIErocs
NpY IAPOJIN3E MeTaHa?

1) BUHHMITAIICTHIICH; 2) OyTeH-2; 3) mukito0yTaH;

4) 6eH3ou; 5) 6yranuen-1,3



7. Hanumure peakiyu, COOTBETCTBYIOIINE CIEYIOLIEH LIETIOUKE NPEBpAILEHUH, U JaiiTe Ha3BaHHE
BeniecTBy B:

1500 °C C, 600 °C HNO,, H,SO,
CH, — A > b > B
1) sTanou; 2) tonyos;  3) HUTPOOEH3OII; 4) dbenour; 5) HUTpOMETaH

8. 3 12,5 n mpupoaHoro raza nmoiayuuiau 15 r xjaopmerana (H. y.). Onpenenute 00bEMHYIO TOJTHO
MeTaHa B rase, eciu Bbixo xjiopmerana 60 %.

1) 0,89; 2) 0,91, 3) 0,93; 4) 0,95; 5) 0,97.
9. Cmech dTana u dTHIIeHa 00bEMOM | 71 (H. y.) obecuBetmiia 250 r GpOMHOI BOJIBI ¢ MACCOBOH J10-
neit 6poma 2,4 %. Onpenenute 00bEMHYIO JOIIO 3TaHA B CMECH.

1) 0,16; 2) 0,32; 3) 0,54; 4) 0,72; 5) 0,84
10. Ilpu nponyckanuu okcuaa yriaepoaa(lV), momydenHoro npu cxxuranuu 3,18 r romosora 6eH30-
71a, B U3BECTKOBYIO BOy, 0Opa3oBayiock 24 r ocanka. Kakosa opmyia sToro romonora?

1) CeHs; 2) C7Hs; 3) CsHuo; 4) CoH12; 5) C1oH14

KonrtpoJubHas padora 1. «CpaBHUTe/IbHAsI XaPAKTEPUCTHKA YIJI€BOI0PO/I0B)

Bapmuanr 1
1. Ocy1iecTBUTE CIEAYIONMIYIO ETIOYKY MPEBPAICHUMN:
Br; KOH HBr CH=CNa HCOH
CHy~CH-CHz —>A—=B—=B—>T— ]|
hv cnupT, t °C nepokecug HgS504, HaS80,

CH,

2. OTHOCHTENbHAS TUIOTHOCTH MapoOB YIJIEBOJAOpPOAa MO BO3AYXYy paBHa 3,31, a MaccoBas 101 BO-
nopoja B HEM paBHa 12,5 %. Onpenenure MoleKyIsipHyi0 GOpMyITy YriIeBOAOPOA.
3. a) U3 MeTaHa NOJyYUTh XJIOPUCTHI BUHNI,

0) U3 aleTUIIEeHa MOJIy4YUTh H-OyTaH;

B) 13 O€H30J1a TOJIYYUTh M-OpOMOCH30MHYIO KUCIIOTY.
4. YrneBonopon cocraBa C4sHe npucoeaunser 2 Mmoib Opoma, He pearupyeT ¢ aMMHAaYHbIM PacTBO-
poM okcHja cepedpa, mpy OKUCIICHUH MTOIKUCICHHBIM PAaCTBOPOM TMIEpMaHTaHaTa KaJiisi o0pa3yercs
yKkcycHas kuciorta. Hanumute gpopMyny BeriecTBa 1 ypaBHEHHsI YKa3aHHbBIX PEAKIIUH.
5. B weTpIpex mpoOupKkax HaXOMATCS CIETYIOININE BEIIeCTBA: TeKCaH, 2-METHINEHTEH- |, IeHTHH-2,
neHTHH-1. [Ipu momMouy Kakux XUMHUYECKUX PEaKIMi MOYKHO pa3IMuuTh 3TH BelecTBa?

Bapuanr 2
1. Ocy1iecTBUTE CIEAYIONMIYIO ETIOYKY MPEBPAICHUMN:
04 HOH, Zn
anekTponus Brg KOH

CHy~CH-COONa ——~A—=B —=B —|

hv  cmupr, t°C H,, Pt
CH 3 -

E

2. IIpu NOTHOM CrOpaHUM OPraHUYECKOI0 BEIIECTBA, HE COAEPKAIIETO KUCIOPOA, BhIAETMIOCH 4,48
1 (H.y.) yrJIeKucioro rasa, 1.8 r Boasl u 4 T pTopoBoiopoaa. Y CTaHOBUTE MOJICKYISIPHYIO POopMYy-
JIy CTOPEBIIETO COEINHEHUS.
3. a) U3 aleTUJICHA MOJIY4YHUTh [IPOIAHOH;

6) 3 Oyrena-1 nmony4uts OyTeH-2;

B) U3 O€H30J1a TTOJIYYUTh 1-HUTPOOCH30MHYIO KHUCTIOTY.
4. YrneBonopon cocraBa CoHiz nerko 6pomupyeTcst Ha CBETY ¢ 00pa3oBaHMEM CMECH OpOMIIPOU3-
BOJHBIX, a IPU OKUCIIEHUU XPOMOBOM CMEChIO JJaeT OEH30JIIUKapOOHOBYIO KUCIOTY C COTJIACOBAH-
HOW OpHeHTaIel 3aMecTuTenelt B Se-peakuusx. Y craHoBuTe crpoenue yriaesogopoaa CoHio.



5. B yerbipex npoOupkax 6e3 Haanuceld HaXOAATCS KUIKOCTU: H-TIPOTaHoI, 1-XIopOyTaH U riuie-
puH, ¢enon. Paznuunre 911 BemecTna.

Bapuanr 3
1. Ocy1iecTBUTE CIEAYIONIYIO HETIOYKY MPEBPAICHUMN:
Zn Bry KOH(na6.) NaNH, CH3CH,CI
?Hg_‘?H_CHg -A—b ~B =T i

cioupr, t°C  pp cnupr, t°C  NHj

Cl Ci

2. OnpenenuTs MOJIEKYJSIpHYIO (JOpMYITy aMHHA, MacCOBbIE JOJHM YyIiiepoja, a30Ta U BOAOpoa B
KoTopoM coctaBisitor 38,7; 45,15 u 16,15 % coorBercTBeHHO. OTHOCUTENBHAS TJIOTHOCTD €0 Ma-
pOB 10 Bo3ayxy paBHa 1,069.
3. a) U3 HATPUEBOH COJIM IPOMAHOBOW KUCIIOTHI MOJIY4UTh 2-OpoMOyTaH;

0) u3 OyTaHa OJy4YUTh OyTHH-2;

B) U3 ATHJIOCH30JI1a TIONYYUTh 4-HUTPO-2-CyTh(HOOCH30HHYIO KUCIIOTY.
4. YcraHoBuTe CTPYKTypHYyIO (opmyny coeauHenus CsHi1Br, nerko Bcrymaromero B peakiuio
THIPOJIN3a, MPOTEKAIYI0 Mo Sn1-mexanu3my. [Ipoaykra ruaposvsa mpu JeTUapaTaliy U mocie-
TYIOUIEM 030HOJIN3E aeT CMECh YKCYCHOTO ajIbJICTH/Ia U aIlleTOHA.
5. B ueTbipex mpoOupKax HAJIUTHI CIEIYIOIIME KUJIKOCTU: OEH30J, CTHPOJ, (eHUIAlETHIICH, KY-
Mo, OmpenenuTe, rie Kakoe BEIIeCTBO.

Tema 6 «['anoreHonpou3BoiHbIe ATUPATHIECKHUX U
apoMaTHYeCKHX YIJIEBOIOPOI0B»
JlaGopaTopHas padora «["aloreHNpPou3BoHbIE YIJIEBOIOPOAOBY (Memoouuka Ha Kageope)
3agaum u ynpaknenus Ha c. 58-65, 180-187 [MBanos B.I'. COopHuK 3a/1a4 ¥ YIpa)KHEHHH 110 Op-
raHWYECKON XMMHUU: y4ueb. mocobue Ui CTyJAeHTOB Bbicul. mes. y4ueO. 3aBenenuii / B.I'. VBaHoB,
O.H. T'esa, IO.I' 'aBepoBa. — M.: U3natensckuii neHTp «AKagemus», 2007.]

Tema 7 «Crnmprsl. IIpocThie 3¢pupbDy

JlabopaTtopuas padora «Cnuptsl. [Ipocteie 3pupn» (Mvemooduuka na xageope)
3amaun ¥ ynpakHenusi Ha ¢. 66-77 [MBanoB B.I'. COopHUK 3a1au ¥ ypaKHEHUI MO0 OpraHuye-
CKOM XuMHHM: y4ueO. mocoOue i CTyJeHTOB Bbicll. nen. yued. 3asenenuii / B.I'. Banos, O.H. I'e-
Ba, 10.I" T'aBepoBa. — M.: U3narenbckuii neHTp «Akanemus», 2007.]
TecrupoBanue
1. ®opmyna HaCBIIIIEHHOTO OJHOATOMHOT'O CIIAPTA:

a) CsHoOH; ©6) CoH3OH; B) CsH7OH; r)C7H130H; 1) CeH11OH
2. BemectBa, popmyisl kotopeix CHz3—CH>—OH u CH3—O—-CHz3 sBasitorest

a) CIIUPTaMH; 0) roMooramu, B) abHupamMu; T) U30MEpaMH
3. Ilo peakuu 3TepuUKaIuU CIUPT PEarupyeT ¢

a) anpaeruaoM; 0) KapOOHOBOM KUCIOTOM; B) allKeHOM; T) (PeHOJIOM
4. HacpIlmeHHbIE OJJHOATOMHBIE CIIUPTHI XUMUYECKH HE BCTYMAIOT B PEAKITHIO:

a) 3aMeleHus; 0) MPUCOCTUHEHUS, B) JCTUIAPATAIIUU; T) OKUCICHHS
5. HachimeHHble OTHOATOMHBIE CITUPTHI HE B3aUMOJICHCTBYIOT C:

a) Oz; 0) KOH,; B) HBr; r) CuO
6. HeHacwIleHHbIE CIUPTHI B OTIIMYNE OT HACBHIIIICHHBIX BCTYIIAET B PEAKITHIO

a) MpUCOeIUHEeHMs;, 0) ropeHus; B) dTepudUKAMU; T) ACTUAPATAIIIN
7. Ilpu ruapaTanuu o1e@uHOB 00pa3yrOTCs OJJHOATOMHBIE CITUPTHI

a) HeHachlleHHble ¢ pparmentom C=C-C=C,

0) apoMaTHYECKHUE;

B) HEHAChIIIEHHbIE cO CBA3bI0 C= C;

I') HAaCBILLIEHHBIE;

1) HEHaChIEHHbIE cO CBs3bI0 C=C
8. DTaHOJ HE BCTYMAeT B PEAKITUIO C:



a) Ho; 0) Cu; B) HBr; r) CH3CHO
9. DTWIIOBBIN CIIUPT, MPOSBIISS KMUCIOTHBIE CBOMCTBA, pearupyer C.
a) HBr; 0) Na; B) HCI; r) CHsCOOH
10. ITpu obecriBeunBaHUM STUIICHOM BOJHOTO PACTBOPA IMEpPMaHraHaTa Kajius 00pa3yercs
a) ATUJICHOKCH/I; 0) ’TaHab;  B) ATWICHIJIUKOIb, T) 3TAHOJ
11. BemectBo cocraBa C2HeO2, B3anmogerictByeT ¢ Na ¢ BeinenenueM Hp, a co cBexenpuroTos-
neHHbIM rupokcuoM meau(ll) oOpasyer BemecTBo sIpKo-cUHEro 1BeTa. BemecTBo Ha3bIBaeTCS:

a) aTannuon-1,2; 0) sTaHanb;  B) METWI(GOPMHAT, T) ITAHOJ
12. MeTtaHom BCTyMaeT B PEaKIHIo C:

a) CH3OH; 0) Na; B) KOH,; r) FeCls
13. 13 meTaHoa HEb3s MOIYIUTh

a) CIIOKHBIN dup; 0) mpocToii 3pup;  B) aJKEH; I') aJIKUH
14. Tlponanos He pearupyer c:

a) Oy; 6) Na; B) Ho; r) HBr

15. IIpu narpeBanuu Boiiie 140 °C ¢ KOHLIEHTPUPOBAHHON CEPHOIN KUCIOTON ATHIIOBBIM CUPT IIpe-
Bpallaercs B:

a) 9TUJIEH, 0) alleTusIeH; B) METaH, I') METaHAJIb
16. IIpu narpeBanuu 10 140 °C ¢ KOHLIIEHTPUPOBAHHOW CEPHOI KUCIOTONW METaHOJ MpeBpaIiaeTcs
B.

a) MeTaHallb;  0) AMMETHIIOBBIN d(up; B) OEH30J;,  T) YKCYCHAasi KUCJIOTa
17. Metanon o0Opa3yeT METHJIAT HATPHUs TPU B3aUMOICHCTBUU C

a) NaOH; 6) Na20; B) Na; r) NaCl
18. B peaknuu MeTaHOIa ¢ KaJTUEM 00pa3yrOTCs:

a) METHJIAT KaJIUs U BOJIA, 0) popMuar kanus u BOJOPOS;

B) METWJIAT KAJIMS ¥ BOJOPOA; T') METHJIAT U TUPOKCHU/I KaTHs

1) popMHAT KaJIHs ¥ BOJIA
19. Ipu B3aumoneiicTBun npomanomna-1 ¢ CuO obpa3zyercs:

a) mpomaHaib, ©O) mpomaH, B) POIMEH; T) MPOMAaHOH; /) MPONUH
20. Criupt 1 eHO pa3IuvatoTCs peaKiueit ¢

a) Na; 0) O2; B) K; r) NaOH
21. BemectBo cocraBa C3HgO3 B3auMoOIEHCTBYET CO CBEIKEITPUTOTOBICHHBIM THIPOKCHIOM
meau(ll) c oOpa3oBanreM BellecTBa IPKO-CUHETO 1IBETA, MOIydaeTcst IPHU I'MJIposIn3e KUpoB. Be-
IECTBO HA3bIBACTCS

a) mpomnanTpuon-1,2,3; 0) mpomaHois; B) STUJICHIJIMKOIG, T) MPOMAaHAh
22. Macca stunamneraTa, 00pa30BaBIIETOCs TPU B3aUMOJEHCTBAN 72 T YKCYCHOM KHCIOTHI U 92 T
STUJIOBOTO CIIMpTa IpH BbIxoe 3¢upa 85 % paBHa:

a)76T; 6)102r B) %4 r; r)90T; n) 88 r
23. Tlpu oxucnenuu okcunom menu(ll) 9,2 r sranona obpazyercs npu 100 % BbIxoze ambaeru
MacCoMu:

a)5,8r; 0)8,8T; B) 13,2 ; r)9r; n)44r
24. Jlana cxema C3Hg — C3Hs — C3H7OH. Eciu BBIX0JT IPOAYKTOB COCTABJISET B IEPBOM CTATUN
85 %, a Bo BTOpOit 80 %, TO Macca mpomnaHoia, KOTOPBIA MoxydaroT U3 132 r nponaHa paBHa:

a) 1164 1; 6) 120,0 1; B) 1224, r) 128,8 1; n) 138,6r
25. Ecniu HaTpwuii mpu B3auMoJIeMCTBUM € 2,7 T 0JTHOATOMHOTO criupTa BeiTecHseT 0,56 11 (1IpH H. y.)
BOJIOpOJIa, ToTAa (hopMysia amKaHOIa

a) CoHsOH;  6) CsH11OH; B) C3H7OH; r) C4H9OH; nm) CH3OH

Tema 8 «®eH01bl. XHHOHBD)
JladopaTopHasi padoTa «®eHoabl» (Memoouuxa na kageope)
3amauu u ynpaxHenus Ha c. 204-216 [MBanos B.I'. COOpHUK 33134 U yIIpaKHEHUH 10 OpraHuye-
CKOM XxuMuHM: y4yed. mocoOue JiIsi CTyJeHTOB BhIcil. mef. yueO. 3aBeaenuii / B.I'. MBanos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: M3natenbckuii ieHTp «Akanemusi», 2007.]



Tema 9 «AJIbAeruabl H KETOHBD»
JlabopaTopHasi pa6oTa «AJIbAeruaAbl H KETOHBI) (Memoouyka Ha Kageope)
3amauu u ynpaxHenus Ha c. 78-91, 217-228 [Banos B.I". COopHuK 3aa4y 1 yIIpaKHEHUH 110 Op-
raHUYECKON XUMHUU: y4eO. mocoOue Il CTYASHTOB BbIcHI. Tiejl. yueO. 3aBenenuid / B.I'. ViBaHOB,
O.H. I'esa, 10.I" 'aBepoBa. — M.: M3narenbckuii neHTp «Akanemus», 2007.]
TecTrupoBanue
1. Anprerua nosrydaeTcs Ipy THIPATAIAN:

a) 3TUHA 0) MPOTNMHA B) OytuHa-1 1) OyTHHa-2

2. byraHasib ¥ METHJISTHIIKETOH — 3TO:
a) TOMOJIOTH, 0) reoOMEeTpUUIECKUE N30MEPHI;
B) OIHO BEIIECTBO; T') CTPYKTYPHBIE H30MEPHI

3. B amMuauynoMm pactBope okcuaa cepedpa OKUCIseTcs
a) CH3COCHs; 6) CsHsCHO; B) CeHsCOCH3; r) CeHsCOCgHs
4. B monekyne dhopmanpaerunga HCOH umeercs:
a) 2 0-CBSI3M U 2 T-CBSI3U; 0) 1 o-cBs13b U 3 T-CBSA3M;
B) 3 0-CBs3U U 1 7-CBS3b; r) 4 o-cBsizu u 1 7-CBS3b
5. B ypaBHeHuu peakuuu dtanans ¢ ruapokcuaom meau(ll) ¢ obpazoBaHreM KUPIUYHO-KPACHOTO
0caJika CyMMa CTeXHOMETPHUECKUX KO3 PUIIMEHTOB paBHa
a)7; 0) 5; B) 9, r) 11
6. Banentnsiit yron O—C—H B anbaeruaHoi rpyIe paBeH ... IpaaycoB.
a) 90; 6) 109°28"; B) 120; r) 180
7. KeToHBI MOTYT OBITH MOTy4YEHBI
a) OKHCJIEHUEM BTOPUYHBIX CIIUPTOB;
0) HIETOYHBIM THAPOIIU30M JUTATOTeHYTIIEBOAOPOIOB;
B) THIPOJIM30M alleTHIICHOB 110 peakuuu Kyuepona;
') BCEMHU NEPEYNCICHHBIMH METOIaMU
8. lnst popmanbrernga He XapakTepHbI peaKIIuu

a) MPUCOCTUHEHMUS; 0) 3aMEIICHHS;
B) OKHCIICHUS; T') BOCCTaHOBJICHUS
9. Ilpu okuciaeHnu npomnaHais oopazyercs
a) MPOIIaHOH; 0) nmpomnanoi-1;
B) NPOIIAHOBAs KUCIIOTA; I') IpONaHoI-2
10. C runpokcunom meau(Il) pearupyror
a) TTIUIEpUH U IpoMnaHanb;  0) 3TaHalb U 3TAHOJ,
B) 3TaHOJ U (PEHOJI; r) (heHoN U MeTaHaIb

11. Pacnonoxwure CJICAYHOIIHUC Kap6OHI/IJ'IBHLIC COCOAUHCHUA B IOPAAKEC YBCIMYCHUS peaKHHOHHOﬁ
CITOCOOHOCTH B PEAKIIUH HYKJICO(DUIBHOTO TIPHCOCANHEHUSL:
cl o
d) mH
cl H

O o)
a) H ( b) Me% ¢) Me
H Me
O o
e) O f)
[ '

a) e<c<f<b<a<d 0) d<c<f<b<ac<e
B) d<c<b<f<ac<e r) e<b<f<c<a<d

(0]

Tema 10 «KMoHOKapOOHOBBIE KHCJIOTHI M MX (PYHKIIMOHAJILHBIE TPOU3BOIHBIE»
JlabopaTopHasi padora « MoHOKapOOHOBBIEC KHCJIOTHI M MX (YHKIHMOHAJIbHbIE IPOM3BOAHBIC)
(memoouuka Ha Kagheope)



3amaum u ynpaknenusi Ha c. 92-107, 229-238 [MBanoB B.I'. COopHUK 33124 U ynpaXKHEHHH 1O
OpraHUYECKON XUMHUHU: yueO. mocoOue i CTYJSHTOB BBICII. Ie. y4ueo. 3aBenenuii / B.I'. 1IBaHoB,
O.H. I'esa, 10.I" 'aBepoBa. — M.: M3narenbckuii neHTp «Akanemus», 2007.]

Tema 11 «budgyHKIHOHATbHbIE KAPOOHOBBIE KHCJIOThI.
OnTnyeckasi U3oMepusH
JlaGopaTopHas pa6ora « bBupyHKIHOHAIbHbIE KAPOOHOBBIE KUCJIOThDY (Memoouuka Ha Kageo-
pe)
3amxauu u ynpaxuenus Ha c. 115-135 [MBanos B.I'. COopHUK 33/1a4 U yIIpaKHEHHIA IO OpraHnye-
CKOW XUMHH: yueO. mocodue i CTyJICHTOB BBICII. mea. yueb. 3aBenennii / B.I'. IBanos, O.H. I'e-
Ba, H0.I' T'aBepoBa. — M.: U3narenbckuit neHTp «Akanemus», 2007.]

TectupoBanue no remam 13 u 14
1. B coctaB TBepaOro Mblja BXOJAT HATPUEBBIE COJIH ... KUCIIOT.
a) aKpUJIOBOM M MACIISTHOM; 0) NaIbMUTUHOBOM U CTE€ApUHOBOM;
B) KallpOHOBOW U MYpPaBbUHOM; I') OJIEMHOBOW M MPOITMOHOBOM;
1) BaJIEpUaHOBOM U YKCYCHOMN
2. YCTaHOBUTE COOTBETCTBHE MEKIY (OPMYIION KUCIOTHI U €€ TPUBHAIbHBIM Ha3BAHUEM.

1. HCOOH a) aKpUIIOBast

2. HOOC-COOH 0) OeH3olHas

3. CH,=CH-COOH B) MacIisiHas

4, C3H,COOH I') OJICMHOBAs

5. C17H3sCOOH 1) CTeapUHOBAs

6. C15H31COOH ¢) IaBeieBas

7. HOOC — (CH2)4 — COOH ) TTaJIbMUTHHOBAS

8. C17H33COOH 3) MypaBbUHas

9. CeHsCOOH 1) aUIIHOBAS

3. Ha3BaHue 11aBesneBoil KUCIOTHI 110 CUCTEMATHYECKOM HOMEHKIIAType

a) 9TaH/AMOBas; 0) OyranauoBas;
B) MPOTaHANOBAs; I') OKTaJIeIUIIOBAs;

1) STaHAUKapOOHOBAs
4. Yucno nu30MepHbIX KapOOHOBBIX KUCIOT cocTaBa CsHi1002
a)2; 0) 3; B) 4; r)5
5. KakoBa mMacca MeTaHouna, Bcrynusiero B peakiuio ¢ 150 r 20 %-Horo pacTBopa 3TaHOBOU KHUC-
noThI (BbIxoj peakiuu 100%)?
a) 14 r; 0) 18 1; B) 16 T; r)20T; n)12r
6. Kakoe BeriecTBo oOpa3yeTcs B pe3ysibTaTe yKa3aHHBIX PeaKIIwii?

botocunTe3s AP OXKIXKHU OziKaT + Clz
CO,+ H,0 A B B r
a) XJIOp3TaH; 0) sTaHo; B) XJIOPYKCYCHasl KHCJIOTa;
T') 9TaHOBas KUCJIOTA; 1) OyTaHOI
7. Kakast 13 npeayioxKeHHbIX KapOOHOBBIX KHCIIOT 00J1aaeT HAWIyqIlIel pacTBOPUMOCTBIO B BoJIE?
a) CTeapuHOBAas; 0) MacmsiHas;
B) IPOIIMOHOBAS; I') BaJIepUaHoBast
8. YKcycHast KHCI0Ta XUMHYECKH HE B3aUMOJICHCTBYET C:
a) Zn; 0) Mg; B) Cu; r) Ca
9. BemectBO X — 370 ... .
METaHOJl — X— YKCYCHasi KUCIIOTa
a) aTundopmuar; 0) oTaHanb; B) METaHAJIb, T') METHJIAICTAT

10. Ipu B3aumoetictBuu 11,5 T HaTpus ¢ 75 T MPONMMOHOBOM KHCIIOTHI, 00pa3yeTcs ... T COJIH.
a) 45; 0) 55; B) 50; r) 46; n) 48



KontpoabHas padora 2 «Kuciopoacoaepxamue coenHEHUD).

Tema 12 «¥YriaeBoabi»
JlaGoparopHasi padora «MoHocaxapuabl» U JjabopaTtopHas padora «/Iu- u mojamcaxapuabby
(memoouuxu Ha Kageope)
3amgaun u ynpaxuenus Ha c. 153-166 [MBanos B.I'. COopHUK 3a/1a4 U YIIPaXHEHHIA 110 OpraHnye-
CKOW XUMHH: y4eO. mocoOue il CTyJeHTOB Bbicl. nen. yued. 3aBenenuii / B.I'. Banos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natenbckuii meHTp «Akamemus», 2007.]

TecTupoBanue

1. Kpaxmai gaet cuHee OKpammBaHue C:
a) OpoMHOI BOJIOM 0) pactBopom KMnO4
B) aMMHua4HbIM pacTBopoM Ag20 ') HO/I0M

2. 0-TJII0KO03a 00pa3yeTcst pu TUIPOIIH3E:
a) caxaposbl 0) kpaxmana B) KJIETYATKH I') [JIMKOT€HA

3. B kakux mapax BeliecTBa SBJISIOTCS U30MepaMH 110 OTHOIICHUIO JPYT K Apyry?
a) IJII0KO03a U MaJIbTO3a 0) rimoko3a u ppykTO3a
B) pu003a M MEJITI0JI03a I') MaJIbTO3a U caxapo3a

4. JlekcTpuHbl 00pa3yrOTCs MPHU CIASAYIOMIUX MTPOLIECCax:
a) BBITIEUKE Xjieda 0) rTaKeHUH HAKPaXMaJICHHOTO Oebs
B) OpOKEHUU TIIFOKO3BI T) Bapke kapTodens

5. 13 aTOro MoHocaxapuja npu CIUPTOBOM OPO>KEHUU MOTYUYaAOT ATHIIOBBINA CIIUPT:
a) Kpaxmail 0) riroko3a B) JIAKTO3a I') LEJUII0J103a

6. ['unponu3 caxapo3bl MIPUBOIUT K 0OPa30BAHUIO:
a) TITFOKO3BI 0) GpyKTO3BI B) TaJIaKTO3BI ') puOO3BI

7. Hennmrono3a — 3TO NPUPOJHBIN ...
a) onurocaxapua 0) monmcaxapus B) MOHOCaXapus T') Iucaxapu
8. OToT crupT 0OpazyeTcs Mpu BOCCTAHOBJICHUH TIIFOKO3HI (T.€. THIPUPOBAHUH €€):
a) KCUJTUT 0) STUJICHTJIUKOJIb ~ B) COpPOUT I') TEKCaHOJ

8. YkaxuTe, U3 KaKoro yriieBoja rmoay4daroT BOJIOKHA?
a) caxaposbl 0) kpaxmaina B) IIEJUTIOJIO3BI T') 1€30KCUPHO03bI

9. BLI6CpI/ITC BCIICCTBO, KOTOPOC MIMPOKO HCIOJIB3YIOT B COBPEMCHHBIX KCBATCIIbHBIX PE3UHKAX U
KaK 3aMCHUTCJIb caxapa JJId I[I/Ia6€TI/IKOB.

a) caxapuH 0) copout B) pubo3y I') [JIMKOT€H
10. [Tpu ciupTOBOM OPO’KEHUH TITFOKO3BI TTOTyJaeTCs ras3:

a) yrIeKuciasli  0) Becemsuii B) BOJIOPOJ T') KUCIOPOJ
11. BeiGepute yrieBoj, KOTOPbII Ha3bIBAIOT BUHOTPAAHBIM caxapom?

a) Kpaxmai 0) TIIIOKO3y B) caxaposy I') [JIMKOT€H
12. X XuBOTHBII Kpaxmal 3To:

a) KCHIIUT 0) copout B) TTIUKOT€H T) LIEJUTI0103a
13. kaxwuTe, YeM SIBIISETCS TIIFOK03a IO CTPOCHUIO:

a) CIIUPTO-KUCIIOTA 0) anpaeru10-K1CIoTa

B) aJIbJIETUJIO-CIIUPT ') KETOHO-CITUPT
14. JlakT03a OTHOCHUTCS K TPYyIIIIE:

a) MOHOCAXapHJI0B 0) TucaxapuyioB B) TIOJINCAXapHUIOB.
15. Kakoii U3 yrieBoioB HE MOABEPTaeTCsi TUAPOIU3Y?

a) caxaposa 0) makTo3a B) GpykTO3a ') Kpaxmarl.
16. ®pyKTO3y HHAYE HA3BIBAIOT:

a) MOJIOYHBIM CaxapoMm 0) GpYKTOBBIM caxapoM

B) MHBEPTHBIM CaXapoM ') TPOCTHUKOBBIM CaxapoM.

17. KauecTBeHHOM peakiueil Ha TITFOKO3Y SBIISETCS PEaKIus C:



18. Peaxius «cepeOpsHOTO 3epKaliay XapakTepHa JUIsl KaKI0T0 U3 IBYX BEILECTB:

a) TJII0KO03bI U (popMasbaeruia 0) caxapo3sbl U TIIMIICPHUHA
B) TUIFOKO3bI U TJIMLIEpUHA I') caxapo3sl U (hopMaIbaeTuaa
19. I'moko3a He BCTyMaeT B PeaKInio
a) OKUCJICHUS 0) ruznpoauza B) TUJIPUPOBAHUS r) aTepuduKanun

20. YrieBoasl — 3710. ..
a) AJbJIeTUbl U KETOHBI MHOTOATOMHBIX CITUPTOB
0) [IpoayKThl KOHJEHCAIIUN aJIbJCTHIOB U KETOHOB
B) [IpoyKThl KOHJEHCAIIMU CIIUPTOB U AJIbJICTUIOB
r) [Tomokcrambaeru bl ¥ MOJTUOKCUKETOHBI

21. OnTuueckue u30Mepsl — 3T0. ..

a) Du L-dbopmer  6) DHaHTHOMEPHI B) DnMMeEpbI r) PaniemaTsr
22. MoHocaxapu/ibl MOTYT COIEPKATh aTOMOB YTJIEpOa. ..

a) Ba 0) Tpu B) JI€CATh I') IBEHAIIIATh
23. Paniemarsl — 370. ..

a) Cmech SHAHTHOMEPOB 6) Cmechb sniuMepoB

B) CMech aHOMEpOB ) DKBUMOJIIPHAsi CMECh SHAHTHOMEPOB

24. MyTtapoTauus — 37T0...
a) MI3MeHeHne yensHOro BpaleHus Mpyu pacCTBOPEHHH MOHO3 B BOJIE
6) OOpa3zoBaHue Pa3IUYHBIX UKIMYECKUX POPM MOHO3
B) Pacmiennenne onurocaxapumaoB Ha MOHO3BI
r) OOpa3oBaHue pa3IMyHbIX TAYyTOMEPOB
25. BpoxeHreM TITF0K03bI HEBO3MOKHO TTOIYYUTh
a) aleToH 0) MOJIOUHYIO KUCIIOTY B) MACIISIHYIO KUCJIOTY
I') JUMOHHYIO KUCJIOTY  J) MypaBbUHYIO KUCIIOTY €) STaHOJ
26. O6pazoBaHMe HUKIMYECKUX (OPM IIIOKO3bI IPOUCXOAUT IPU B3aUMOJICHCTBUI
a) KapOOHUJILHOM IPYMIBI U THAPOKCUIIA ITPU 4-M aTOME yriiepo/ia
0) TUAPOKCUIIBHBIX TPYIII IIPU aTOMax yriiepoaa ¢ Homepamu 2 u 6
B) KapOOHWJIBHOM TPYIIIBI U THAPOKCHIIA IPU 3-M aToMe yriepoza
r) rpynn —OH npu aromax yriaepona ¢ Homepamu 2 U 5
1) KapOOHUIILHOW IPyNIbl U THAPOKCHIIA ITPU 4-M WK 5-M aTOMeE yriepojaa
27. Bee anpaorekcossl umeror Gopmyiy CeH1206. C TOukM 3peHUsI CTPOECHUSI MOJIEKYJ 3TH Bellle-
CTBa OTJIMYAIOTCS APYT OT JApyra ...
a) CTPOECHHUEM YTJIEPOJIHOTO CKeleTa
0) pacronoxeHreM KapOOHUIIbHOW IPyMIIbl B YIJIEPOIHOM 1ienu
B) B3aUMHBIM PacIlOJIOKEHUEM 3aMECTUTENeH PU aCUMMETPUYHBIX YIIIEPOAHBIX aTOMax
T') YACIIOM TUAPOKCHIIBHBIX TPYIIIT
28. OxpamuBaHHUe pacTBOpa IUIIOKO3bI B CHHHMM LIBET B PEAKLUU CO CBEXKENPUTOTOBICHHBIM TH/-
pokcugoMm menu (1) B mpucyTCTBUM MIETOYH MTOATBEPKAAET B HATMYHE B MOJIEKYJIE:
a) NePBUYHOCITMPTOBOM IPYTIIIBI
0) anbIEruIHOMN IPYIIIBI
B) noustyaneranbHoit OH-rpynmsl
r) OH-rpynn npu coceiHux aToMax yriaepozaa
1) KETOHHOM T'PYIIIIBI
29. Tlo anperuIHOM rpyIIe TIOKO03a BCTYITAET B PEAKITUH C
a) CHsOH 0) H2 B) Br r) NaOH
1) CHsCOOH e) Bro/H2O  x) Ag(NHs).OH
30. CkoJbpKO TpaMMOB TJIIOKO3bI 00pa3yercst B mpolecce GOTOCHHTE3a U3 YIIEKHCIOro ra3a o0be-
MoM 67,2 11 (1.y.)?
31. Hanumute ypaBHEHHE MOJIOYHOKUCIOTO OPOKEHUATIIIOKO3bI.
32. OcymiecTBUTE MPEBPANICHUS M YKQKUTE YCIOBUS UX TPOBEICHHS:
Kpaxman — oexcmpunvl — 2nioko3a — 3maHon — dmuieH — NoaudIMuieH



33. B anuknnueckoit opme TIIIOKO3bI UMEIOTCS (PYHKIIMOHAIBHBIE TPYIIIBL:

0 0
RN i B _OH ‘@
H H - \OH P \H
O
I O
6) -OH u _C. r) Ii (u_?
OH e L S
O
34. I'nroko3a Mpy MATKOM OKHCJICHUH MTPEeBpaIlacTcs B:
a) copouT B) MOJIOYHYIO KHUCJIOTY
0) aTaHON T') TIIIOKOHOBYIO KHCIIOTY

35. B oprannsmMe 4enoBeka ICHTPAIBHYIO POJIb B SHEPIETHYECKOM OOMEHE UTPaeT:
a) ppyxTo3a B) KpaxmaJ
0) caxapoza T') TJII0KO03a

36. Mexay ocTaTKaMi MOHOCAXapH0B B MOJICKYJIE MaIbTO3bI CYIIIECTBYET:
a) 0-1,2-rmuko3uaHas CBsA3b B) B-1,2-rnMKo3uaHas CBA3b
0) a-1,4-rmuKo3uaHAS CBA3b r) B-1,4-rmuko3uHas CBS3b

37. Tuaponusy moaBepraeTcs:
a) III0K03a B) ppyKTO3a
0) caxapo3sa r) pubo3a

38. U3 kakux (pakuuii COCTOUT KpaxMa:
a) III0K03a U (PpyKTO3a B) JIJAKTO3a U aMUJI03a
0) aMuII03a ¥ AMHJIOTIEKTHH T') TJIMKOT€H U MaJIbT03a

Tema 13 «AnnpaTudyeckue 1 apoMaTuyecKue aMUHO-, IMA30- U 230CO€ANHEHHD)
JlaGopaTtopuas pa6ora «AMuHbI. /lnazocoexnHeHus» (Memoouuka Ha kageope)
3amaun u ynpaxHenus Ha c. 136-141, 239-247 [MBanoB B.I'. C60pHUK 33124 U yIpaKHEHUH 1O
OpraHUYecKoi XuMuu: yueO. mocobue Ui CTyIeHTOB BBICII. MeA. yuel. 3aBeaenuit / B.I'. VBaHos,
O.H. I'esa, 10.I" 'aBepoBa. — M.: M3natenbckuii neHTp «Akagemus», 2007.]

Tema 14 KAMHHOKHUCJIOTHI U OeTKN»
Bonpocel a5 onpoca
1. Knaccudukanys aMuHOKHUCIIOT.
2. KucnotHo-ocHOBHBIE cBoicTBa. OOpazoBaHMe BHYTPEHHUX COJIEH.
3. M3oanekTpuyeckas TOYKa aMUHOKHCIIOT.
4. XuMHUYeCKHe peakIMy 0 aMHUHOTpyIIe, KapOOKCUIIBHOM IpyIie U ¢ ydacTueM 0oenx GpyHKIui.
3agauu u ynpaxHenus Ha c. 142-147 [MBano B.I'. COopHUK 3a/1a4 U yIIPaXKHEHHI 110 OpraHnye-
CKOM XuMHH: yueO. mocoOue il CTyJeHTOB Bbicil. nen. yued. 3aBenenuii / B.I'. Banos, O.H. I'e-
Ba, I0.I" T'aBepoBa. — M.: U3natensckuii meHTp «Akamemusi», 2007.]

TecTupoBanue no remam 13-14

1. Ykaxwure pPAA, B KOTOPOM IPOUCXOAUT MOHOTOHHOC YBCIIMYCHUC OCHOBHBIX CBOICTB apoMaTtnuyc-
CKHX aMHUHOB:

NH
NH2 NH2 2
N NHCH3
H < < < <
NO, CH,

a



NH N H

IN)

NHCH,

Iz
N
N

N

N

CH
3 NO
0

N H
NH, NH, 2
NHCH,
< < < <
5 NO, CH,
2. Peakionnas criocoO0HoCTh conell apunauazonus n-R-CeHaN2*Cl B peakuuu ¢ kunsmumm sTaHo-
JIOM YBEJIMYUBACTCS B PSTY:

CH, < OC,H, < NHCOCH, < Cl< CO,Et<COCH,<CN < NO,

Iz

a

6 CH, < NHCOCH,<OC,H < CI<CN <CO,Et<COCH,<NO,

CH, < NHCOCH,<OC,H < CI<CO,Et<CN <COCH,<NO,
B

OC,H, < NHCOCH, < CH, < Cl< CO,Et<CN < COCH, < NO,
r

3. C xakuMu peareHTaMu B3auMOJICHCTBYET aHIINH?
a) H.S;
0) HCI,
B) NaNO: + HClI, 0-5 °C;
r) CHzsBr;
n) NaNH;;
e) NaxCr207 + H2SO4 koHir;
x) Bro/H20;
3) NaHCOs;
n) NaOH.
4. VKaxxure NpaBWIbHYIO 00110 (POpMYITy AUNENTH/IOB:
H,N-CH-CO-NH-CH-COOH

R R'
R-fH—CO-R'-TH-COOH

6 NH, NH,

(H,NOH(R)COOH),-H,0
COOH-fH-NH-CO-fH-N H,
r R R'

5. Kakue u3 nepeuncieHHbIX aMUHOB CITIOCOOHBI 00pa30BbIBaTh N-OKCHIIBI TPU B3aUMOIECHCTBUH C
MIEPOKCHUJIOM BOJOPOJIA:

a) MPONUJIaMUH;

0) MeTHIIaMUH;

B) METHJIATHIIAMUH;

r) JIUATHIAMUH;

1) N,N-TuMeTUIIuKIoreKCuIaMuH



6. B ocHOBe mpo1iecca BOCCTAaHOBJICHUSI HUTPOOEH30J1a JISKUT PEaKIus:
a) 3uHUHA;
0) KonoBaiona;
B) 3aiirieBa;
r) Kyueposga.
7. B cxeme npeppamenuit CHs — A — Ce¢He — b — CeHsNH2 BemectBa A 1 b cOOTBETCTBEHHO:
a) A - C2Hs, b — CsHs;
0) A - CoHa, b — CsHsNOg;
B) A - C2H2, b — CsHsNO;
r) A — CH3NH2, b — CeHsNO>
8. Mcnonp3ys MMLMH U aTaHWH, MOKHO MOJIYYHUTh Pa3IMYHbIX AUNENITUIIOB:
a) l;
0) 2;
B) 3;
r) 4.
9. 'muuH 006pa3yeT cIoXHbIN 3up B pe3ynbTaTe B3aUMOICHCTBUS:
a) C TUAPOKCHUIOM HATPUS
0) ¢ 6GpOMOBOAOPOIOM
B) C 3TaHOJIOM
1) C aMUHOYKCYCHOM KHUCITIOTOM
10. Ykaxkure BemecTBO, KOTOPOE HE OyJeT pearupoBaTh ¢ aHUIMHOM:
a) Br2 (p-p);
6) NaOH (p-p);
B) CH3COOH (p-p);
r) HCI (p-p).
11. Inst cxxuranust 4 MOJIb METUIIAMUHA TPEOYETCs KUCIOPOoa:
a) 9 mouteii;
0) 4 mons;
B) 2 MoJIs;
r) 10 monei.
12. AMMHOKHCIIOTY MOXHO MOJIYYUTb IIPU B3aUMOJICHCTBUU aMMHaKa C:
a) 6poMOeH305I0M
0) IPOTIaHOJIOM-2
B) O-XJIOPIPOIaHOBOMN KUCIOTOM
T') STWIXJIOPHUIOM.
13. Peakuust 1Ma30TUpOBaHuUs NMPOTEKAET NPU B3aMMOJEHCTBUHM IEPBUYHOIO apOMaTHYECKOTO aMu-
Ha C:
a) COJITHOM KUCJIOTOM;
0) a30TUCTON KUCIIOTOM;
B) OpomMoM
') CHHUJIBHOM KHCJIOTOM.
14. Kakue cBoiicTBa NPOSIBJIIOT AMUHBIL:
a) KHCIIOTHBIE;
0) ampoTepHBIE;
B) CBOMCTBA COJICH;
I') OCHOBHBIE.
15. 0-AMHHOKHUCIIOTOH SIBISIETCS:
a) 3-aMHUHOIPOIaHOBAs KHCIIOTA;
0) 4-aMmuHOOyTaHOBAS KHCIIOTA;
B) 2-aMHMHOIIPOIIaHOBAsI KUCJIOTA,
r) 3-aMHHO-2-(ECHUIIPOIIaHOBAS KUCIIOTA.



16. WMzoneiinun [CH3-CH2-CH(CH3)-CH(NH2)-COOH] wuMmeer Ha3BaHHE IO HOMEHKIJIATYPE
NIOITAK:
a) 2-aMUHO-3-METWINEHTAHOBAs KUCIIOTA;
0) B-aMuHO-3-METHUIITEKCAHOBAsI KMCIIOTA;
B) O-METHJI-2-aMUHOIIEHTAHOBAs KUCIIOTA;
I') 2-aMHUHO-0-METHJINIEHTaHOBAs KUCIIOTA.
17. IlpuHaanexHOCTh -aMUHOKHUCIOT K L-psiay onpenensercs:
a) HaJIM4KEM B CTPYKTYpE apOMaTHUECKOI0 KOJIbIIa;
0) MoJI0’KeHNEM aMUHOTPYTIIIBI CIIEBA;
B) HAJIMYUEM B CTPYKTYPE HEAUCCOLMUPYIOIIETO paauKana;
r) nojoxxenuem NHp rpymmsl cripaga.
18. KucibiMu Ha3bIBalOT aMUHOKUCIIOTHI:
a) IMEIONTUE B PaIUKaie TOMOJHUTENbHYIO Tpynmy -NHo;
0) nmeromue B pagukaie rpynny —CHO;
B) UMEIOIINE B pajivKale AonoiHuTenbuyto rpymnmy —COOH;
r) umeromue B paaukaie rpymry —NOz.
19. OcHOBHBIE (1-aMUHOKHCIIOTHI UMEIOT H303JIEKTPUUECKUE TOUKHU:
a) menblie 7 (pI<7);
0) 6ousbiie 7 (pI>7);
B) paBHble 7 (pI=7);
r) 6osbie 8 (pI>8).
20. K xakomy snekTpoay OyAeT mepeMemaThCcsi aMHHOKHUCIIOTa JH3MH B OydepHOM pacTBope C
pH=10,4, ecu eé nzoanexTpuueckas Touka pl=9,8
a) K KaTofy;
0) ocTaHEeTCs Ha CTapTe;
B) K aHOJY.
21. TectoBoii cnennuyeckoil peakiyei Ha Bce 0.-aMUHOKHUCIIOTHI SBIISIETCS PEeaKLus C:
a) C HUHTHJIPHHOM ¢ 00pa3oBaHHEM IPOIYKTA, OKPAIIMBAIOLIETO PACTBOP B CHHUH IIBET;
6) HNO;
B) @30THOM KUCJIOTOM (KCAaHTONPOTEUHOBAs);
r) Pb(OH):

IIpumepbl BAPHAHTOB IK3aMEHAMOHHBIX OMJICTOB
IK3amenayuonnwlii dunem cocmoum u3 3 3a0aHUIL:
1) Llemouku mpeBpaleHUN;
2) Teoperrueckuii BOIPOC;
3) Xumuueckuil TecT (MPEIOKEHBI HECKOJIBKO COCMHEHHI, HEOOXOAUMO UX Pa3/IeUTh C MO-
MOIIbI0 KAUECTBEHHBIX PEAKLIUH).

IIpumep 1
1. OcyuiecTBUTE CIEAYIONIYIO LETOYKY MPEBPAILCHUMN:
a)
Br; KOH HBr CH=CNa HCOH
CHy~CH-CH; —=A—~B—=B—>T—= Il
hv  cnupr, t °C nepokcna HgS504, Hz80,

CH,

0) rioK03a — 3TaHOJ — TUBUHUI — OyTaH

B)



Hs804 NaOH HOH
CEHE - wras = ---.n. s
5 % S04, t °C CILIABJIeHHe H

(HNO3 (20 %) (CHg0);80p
t<20°C NaOH

2. Pacnonoxute O—H-kucnotsl (mponuoHOBasi KUCIOTa, STHJICHTIIUKOJb, XJIOPYKCYCHAs! KHUCIIOTA,
YKCYCHAsl KUCIIOTa, TPUXIIOPYKCYCHAsI KUCIIOTa, TPU(DTOPYKCYCHAsT KUCIIOTA) B TIOPSAKE BO3pacTa-
HUS UX KUCJIOTHBIX CBOWCTB. OObsICHUTE HAOIOIAEMYI0 3aKOHOMEPHOCTh C TOUKHU 3PEHHMS: a) W3-
MeHEeHUSs ONspHOCTH cBsi3u O—H; 0) M3MEHEHHSI SHEPTUU TUCCOIMAIINN CBSI3H.

3. B deThipex mpoOupKax HaXOIATCS CIEAYIOIUE BEIIeCTBA: T'eKCaH, 2-METUINEHTEH- 1, MeHTUH-2,
neHTuH-1. Ilpyu moMomm Kakux XMMHYECKUX PEAKIIUi MOKHO Pa3jIu4YUTh 3TH BelllecTBa?

L ER L XY

IIpumep 2
1. OcyimecTBUTE CIEAYIONIYIO LIETIOUKY IPEBPALLECHUM:
a)
04 HOH, Zn

aIeKTpoaus Brj KOH r
CHz—CH-COONa —>A—>B—>B —

v emupr, t°C H,, Pt
CH 3 -

E

0) CHsCOONa —» CH4 —» C2H2 —» CH3CHO — CH3COOH — CH3COONa — CHg4

B)
Fe + HCI NaNO, HOH
n-Hurpoauusona e —— e
: Hy804, 0°C t°C
0
V4
2Br, HyC-C—Cl
B —— R —r—— waad
HOH NaOH, 0°C

2. 3anuiuTe ypaBHEHHE peakuuu (Gopmaibieruja ¢ 2-MeTUINpornaHajleM B IPUCYTCTBUU pa3daB-
nerHoro pactsopa NaOH. IlpuBeaure mexanusm peakiuu. Kakasi moOodHas peakimus BO3MOXKHA
IIPY MOBBIIIEHNH KOHIIEHTpanuH menoun? [louemy? 3anummnre ee ypaBHEHHE.

3. B wetpipex mpoOupkax 6e3 Haanuceid HaXOMATCS KUIKOCTH: H-TIPOTIAHOII, |-XJIOpOyTaH U TInIe-
puH, ¢peHon. PaznuuuTe 3TH BemiecTsa.

IIpumep 3
1. OcyIecTBHUTE CIEAYIOMIYIO HIEMOYKY MPEBPAICHHIA:
Zn Bry KOH(na6.) NaNH, CH3CH,CI
?Hg"?H‘CHg -A—b ~B =T i

cioupr, t°C  pp cnupr, t°C  NHj

Cl Cl
6) CaC2 —» CoHz —» CeHs — CeHsCH3 — CsHsCOOH — CeHsCOONa
B)



HOH 2[H] SO0Cly
—

Byr-1-un s N
HgS04, HyS0,
1
Mg 1.HzC-C-H Al,04
L N LR E li-!-l-——_.- XYt
abe. adup 2. HOH teC

2. PaccMoTpuTE BIMSHUE Pa3lIWYHBIX (PAKTOPOB HA peakuuio srepudpukanuu. Kakoit u3 3¢upos:
OyTuianeTaT WId dTHIPOPMUAT — MOXKET OBITh TIOJYUYEH IO ATOM peakiuu 0e3 100aBICHUS MHUHE-
pansHOW KucnoThl? [louemy? IlpuBenure ypaBHEeHUS peakiuii U pa3depuTe MEXaHWU3M OIHON U3

HHX.

3. B geTpIpex mpoOupKax HAIHUTHI CIEIYIOIINE KUIKOCTH: OCH30JI, CTUPOJ, (CHHUIANETHICH, KYy-

Mou1. OnpenenuTe, riae Kakoe BEeIeCTBO.

Tab6auna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJIIOYaMH NPABUJIBHBIX OTBETOB

Ne | Twum 3axa- [TpaBubHBIIM
DopMyIHpPOBKA 3aJaHUS
n/m HUSA OTBET

Bpewmst BbI-
MTOJTHEHHUS
(B MHHYTaXx)

OIIK-6. CriocoOeH MCcnob30BaTh B MPO(MECCHOHATIBHON EATEIBPHOCTH OCHOBHBIC 3aKOHBI (DU3MKH, XUMHH,
Hayk 0 3emyie U OMOJIOTHH, MPUMEHSITh METOJBI MATEMAaTHYCCKOTO aHAIN3a ¥ MOJICITUPOBAHMUS, TEOPETHYC-
CKUX W 3KCIIEPHUMEHTAIBHBIX UCCIIETOBAHNMN, TPUOOPETATh HOBBIC MATEMATHUYCCKHE M €CTECTBCHHOHAYYHBIC

3HaHH1, UCIIOJIb3YysS COBPEMCHHBIC O6pa3OBaTeJH)HI>IC n I/IH(I)OpMaHI/IOHHLIe TCXHOJIOTHUH.

1. 3amanue | [MIEpUH MOXHO OTJIMYUTH OT

3aKPBITOTO | METAHOIA IIPOBO/IS PEAKIIHIO C
THIA A) Cu(OH); B) Na; B) K;

I') CH;COOH

A)

2. [Ipu narpeBanum Beime 140 °C B
mpucyrctBun HoSO4 u3 sTaHOona
MOJTY4aeTCst B)
A) metaH; b) 3TUIEHI THKONb;
B) stunen; I') anermnen

3. Croupt 1 QeHon pasnuyaroTcs Mo
peakuuu ¢ I
A) Na; b) O;; B) K; I') NaOH.

4. C 1oMOLIbI0 KAaKOro peareHra
MOYKHO OTJIHYHMTH STHJIEH OT aIe-
THieHa?

1) pactBop KMnOy; 2) Bry;

3) Ag20(NHs); 4) C2HsOH;

5) CHCls.

3)

5. Kpaxman maer cuHee okpamruBa-
HHE C:

a) OpOMHOI BOJION;

0) pacrBopoMm KMnOy;

B) aMMHuauHbIM pacTBopoM Ag20;
T') HOJOM.

6. Kucnotsl, KoTOpble BXOAST B CO-
CTaB MbLJIa

A) akpuiioBas U MacisHasi,

B) manpMuTHHOBas M CTEapHHO-
Basi,

C) xanpoHOBas 1 MypaBbHHAS, B)
D) onenHoBas 1 MPONHOHOBAs;
E) BanmepuaHoBast 1 yKCycCHasl.




Bpewms BbI-

Ne | Tum 3aga- [IpaBubHBIM
i s DopMyIHpOBKa 33aHUS oTBET MTOJTHEHUS
(B MHUHYTaX)
7. VYcTaHOBHUTE COOTBETCTBHE MEXKIY
(hopMyIIOif KUCIIOTHI U €€ TPUBH-
ABHBIM Ha3BaHHUEM:
1. HCOOH A) akpunoBas
2. HOOC- B) 6enzoiinas 1-1
COOH C) macisHas 2-F
3. CH=CH- D) oneunosas 3-A 3
COOH E) creapunoBas 4-C
4, F) maBenenas 5-E
CsH/,COOH G) mnanpmuru- 6-G
5. HOBas
Ci7H3sCOOH  H) agununoBast
6. 1) MmypaBbHHast
C1sH3:COOH
8. Pacnonoxxute BemiecTBa B Pl C
BO3pacTaHuEM KHCITOTHBIX
CBOICTB
1. YronbHas kuciora
2. ®enon
3. Dranon 32158476 5
4. JluxIopyKCycHasi KUCJIOTa
5. IIponroHoOBas KUciIOTa
6. TpudropykcycHas KACIOTa
7. TpuxJopyKcycHasi KUCIOTa
8. YKcycHas KucimoTa
9. 3amanue | DTWIOBBIM  cnupT  coAepkuT | 1. Onpeaenum MOJIEKYISIPHYIO Mac-
oTkpseITOoro | 52,18% yrnepona:13,04% BoJO- | Cy HCKOMOTIO BEIIECTBA:
THIIA pona: 34,78% xwucnopona. Ilmor- | Mr(CxHyO,) = D(H.) - Mr(H;) = 23-
HOCTB MAPOB CIHPTA IO BoAOpoay | 2 =46
23. Omnpenenute popmyny stuio- | 2. Ilo popmyne
BOI'0O CiMpTa. n= ((DsnemeHTa * Mr(BemeCTBa)) | Ar e-
MEHTa * 100% 7
BBIYHCINM 4mciio atoMoB C, H, O
n(C)=(52,18% - 46) / 12- 100% =2
n(H)=( 13,04% - 46) /1- 100% =6
n(O)=( 34,78% - 46) / 16 100% =1
[Tonyyaem X:y:z =2:6:1, cienosa-
TenbHO, BemecTBo CoHsO
ITposepka, Mr(C>HsO)= 46
10. IIpu cropanuu 7,2 r BemectBa | 1. Hammmem dopmyny Cx Hy O..
oOpaszoBaniock 9,9 r yriekucinoro | 2. Haliiém KonmuecTBa BEIECTB:
raza u 8,1 r Boapl. IInotHoCTh | V(CO2)=m/M =991/ 441 /mem =
napoB 3TOro BeuiecTBa 1o BoHO- | 0,225,0m
pony pasaa 16. Onpexnenure Mo- | v(H,0)=m/M =8,1 1/ 18uom =
JEeKyJISApHYI0 popMyiTy BemecTBa. | 0.45,0m
3. Haiiném xom4ecTBa 2JIEeMEHTOB:
v(C) = v(CO2) = 0,225y0m 7

v(H) =2 - v(H20)=2"-0,45 = 0,9v0m
4. Haiiném macchl:

M(C) = 12 mom * 0,225v0m = 2,7 T
m(H) = 1F/M0HL : 0;9MOJ'II) = 0,9 r
m(0)=72r—-(2,7+0,9)=3,6T
Haiiném xommdecTBO jIEeMEHTa KHUC-
Jopoja:




n/m

Tun 3ama-
HUA

®opMyJIUpPOBKaA 3aJIaHUS

[IpaBubHBIM
OTBET

Bpewms BbI-
HOJHEHUS
(B MHUHYTaX)

11.

12.

v(0) =3,6 T/ 161m0m = 0,225,011

5. Haliném cooTHOIIICHHE UHICKCOB:
X:y:2=0,225:09:0,225=1:4:
1

[Ipocreitmas ¢popmyna - CH3OH:
M(CHSOH) = 32F/M0HB

6. Haliiém NCTHHHYIO MOJISIPHYIO
Maccy:

MncT. = DHZ 2=16-2= 32F/MOJ‘IB

7. CpaBHUM: Myer. /

anocr. = 321‘/M0J‘lb / 321‘/M0J‘lb =1
Monexynsapnas ¢popmymna — CHsOH.
Otset: CH30H.

Omnpenenuts  GopMysTy aMHUHO-
KHCJIOTBI, €CITH U3BECTHO, YTO OHA
conepxut 15,73 % a3zota.

1. O6mas dopMyna aMHHOKHCIIOT:
CnH2n(NH2)COOH

2. Beipazum 4epe3 n MOJICKYJIAPHYIO
Maccy:

M (CnH2n(NH2)COOH) = 12n + 2n
+ 16 + 45 = 14n + 61.

3. IlogcraBuMm naHHBIE B (QOpPMYIY:
0,1573=14-1/14n + 61.

2,2022n + 9,5953 = 14.

2,2022n = 4,4047

n=2

Otser: C,H4(NH,)COOH.

VYcTaHOBHUTE CTPOCHHUE YIJICBOJO-
poJia, Py CrOpPaHUU OJJHOTO 00b-
eMa KOTOpPOro o0pasyercsl MIeCTh
00BEMOB YIJICKHCIIOTO ra3a, a MpH
XJIOPUPOBAHUHN Ha CBETY — TOJIBKO
JIBA MOHOXJIOPIIPOU3BOTHEIX.

CH, +0,-6C0, + H,0,

CH,+Cl, = CH, Cl +HCI

(zwa srosepa)
CoOCTBEeHHO MOJICKA30K JUIS pellie-
HUS 33JIa4¥ JIBE: 3TO BBIJEIICHUE IIIe-
ctu oobemoB CO; (3HAUUT, B MoOIIe-
KyJe 6 aTOMOB yriiepojia) U TO, YTO
XJIOPUPOBAaHUE HJIET Ha cBeTy (3Ha-
YUT, 9TO aJIKaH).
®opmyna yraesogopoa — CeHia.
VYcranaBnuBaeM  crpykrypy. llo-
CKOJIBKY Y 3TOTO YTJIEBOJIOpO/a BCe-
ro JBa MOHOXJIOPHPOHM3BO/HBIX,
3HAYHT, €r0 yIJepojHas Lenb Clie-
JyIoias:

C—C—Cl—C ;
\_
ccC

Oro — 2,3-mumernnOytad. Kapkacer
XITOPYTIIEBOIOPOIOB CIIEIYIOIIHE:

(lzl (|:|
C’f‘?{ i c4]:4|4 .
e ce

l-xa0p-23-auMeTnabyran  2-X10p-23-AuMeTHACYTAH




o Bpewms BbI-
Ne | Twun 3ana- [IpaBubHBIM P
DopMyIUpOBKa 3aJaHUA HOJHEHUS

n/m HUS OTBET
(B MHUHYTaX)

13. ITpu HutpoBanuu oxnoro u3 ro- | [lo  ycmoButo  3amaun ¥ (CeHsR)
MoJsioroB Oensona maccoit 31,8 r | = ¥ (CeHsRNO,). Hcnonssys ¢op-
OBLIO TIOMYYEHO TONBKO OHO MO- | mymy ¥ = m/M, moxyunm:
HOHHUTPOIIPOU3BOIHOE Maccolt | 31,8/(77 + R) = 45,3/(77 — 1 + 46 +
45,3 r. YcTaHoBUTE CTPOEHHE HC- | R),

XOJIHOTO BElIeCTBa MPOAyKTa pe- | Orcroma R = 29.

aKIuu. IMockomeky R = CnH2n+1, BepHO coO-
OTHOIIICHUE:

12n+2n+1=29.

[Hoatromy N = 2, pagmkan R — 3T10
CoHs.

O/HaKo MO YCIIOBHIO 3aJaud TIONY-
YaeTcsi TOJBKO OIHO HHUTPOIIPOU3-
BojHOoe. CiemoBaTeabHO, HCXOIHOE 10
BEIIECTBO HE MOXET OBITh dTUIOEH-
30JI0M, T. K. TOTJa 00pa30BaIUCh ObI
OpTO- W TapPaHHUTPOIIPOU3BOJIHEIC.
3HaYHT, TOMOJIOT OEH30J1a CONEPIKHUT
HE paJMKaj T, a J]BA METHIILHBIX
panukana. PacrmonoxeHbl OHH CHM-
MeTpuaHO (napa-kcunon). [lpu Ta-
KOM PACIIOJIOKECHUH 3aMEeCTUTEICH
MOJTy4aeTcsl TOJIBKO OJHO HHTPO-
MIPOU3BOJIHOE.

YpaBHEHUE peaKLuu:
NO.

2
\
(‘H;—@»CH; + HONO, — (‘H;—@--CH; + Hy0.

[ToyIHBII KOMIUIEKT OLIEHOYHBIX MaTepHajoB MO JUCHUIUIMHE ((DOHA OLEHOYHBIX CPENICTB)
XpaHUTCS B AJIEKTPOHHOM BUJE Ha Kadeape, yTBepKAaoei padouyro NporpaMMy TUCHMITIIMHBI, U
B LleHTpe MOHUTOpHHTa U ayAUTa KayecTBa 00yUeHUsI.

7.4. MeToauyeckue MaTepuaJibl, onpeae/sonye npoueaiypbl OlleHMBAHUS Pe3yJIbTATOB
o0y4eHHUs 0 NUCHHUILINHE

Tadoauua 10 — TexHosiornueckasi KApTa peMTHHIOBBIX 0AJ1J10B 110 AUCHHUIINHE

KonunuecTBo MakcumanbHoe Cpok
Ne KoHTtponmpyemslie .

MEPOTIPHUATHIA KOJIMYECTBO TIPeJICTaB-
/1 MEpPOTPUATHS

/ Gasl 0amioB JeHus
OcHOBHOM 0J10K
1. | Oryer no naboparopHoii paboTte 14/15 21
2. | Tect 711 7
3. | KontpompHas pabora 216 12
Bcero 40
bJiok 6oHycoB
4. | AKTUBHOCTb Ha 3aHSATUU 5
5. | CBoeBpeMeHHOE BHITIOJIHEHHUE BCEX 5
3aaHuil

Bcero 10 -




KonnuectBo MakcumanbHOe Cpok
MEpOIPUATUI KOJIMYECTBO MPENCTaB-
/ Ganbl OayoB JICHUS

No KonTponupyembie
n/n MEpPOIPUATHS

JlonosHuTeAbHBIH 010K

6. | Oxzamen | 1/50 50
Bcero 50 -
nuToro 100 -
Tab6anna 11 — Cucrema mrpagos (I 0OAHOT0 3aHATHSA)

IToxazarens bamn
Orno3ganye Ha 3aHATHE -0,5
Hapymienne yueOHON TUCIUIIITHBI -1
HeroToBHOCTH K 3aHSTHIO -1
ITponyck 3aHsTUS 6€3 YBaXXUTEIBbHON NPUUYMHbI -2

Tadauua 12 — Illkajga nepeBoga peiiTHHIOBBHIX 0AJJIOB B MTOTOBYI0 OLIEHKY 3a ceMecTp 1o
AUCHUILINHE

Cymma 0asuioB OrieHka 1o 5-0ayIbHOM MIKaJie
90-100 5 (OTIMYHO)
85-89
;g:gj 4 (xopomo) 3auTeHo
65-69 3
60-64 (YZIOBJIETBOPUTEIHHO)
Huxe 60 2 (Hey1OBJIETBOPUTEIBHO) He 3aureno

HpI/I pea3alini JUCHUIIIIMHBI B 3aBUCUMOCTH OT YPOBHS MMOATOTOBJIICHHOCTU o6yqa10m1/1x—
CA MOI'yT OBITH HCIIOJIE30BAHEI HHBIC q)OpMBI, MCTOABI KOHTPOJIAA U OLICHOYHBIC CPEACTBA, UCXOOA U3
KOHKpCTHOﬁ CUTyalluH.

8. YYHEBHO-METOANMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JUCIHUITIVINHBI

8.1. OcHoBHas JaUTEpaTypa

1. Oprannyeckas xumus. T.l. [Dnekrpounsiit pecypc] / Tpasens B.®. — BUHOM, 2013. Pe-
*uM joctyma: http://www.studentlibrary.ru/book/ISBN9785996321094.html (OBC «KoucynsTaHT
CTYJIEHTa»)

2. Oprannveckas xumus. T. Il. [Dnexrponnsiii pecypc] / TpaBens B.d. — BMHOM, 2013.
Pexxum mocrymna: http://www.studentlibrary.ru/book/ISBN9785996321100.html (35C «KoHcynbraHT
CTYJICHTa»)

3. Oprannueckas xumus. T.II. [Dnexkrponnsiit pecypc] / Tpasenr B.®. — BMHOM, 2013.
Pexxum pocryma: http://www.studentlibrary.ru/book/ISBN9785996321117.html (3bC «KoHcynbTaHT
CTYJICHTa»)

4. NBanoB B.I'. Opranundeckas Xxumus: Yue0. mocodue sl CTyICHTOB BBICIIL. TIe/A. y4ued. 3a-
Benenuii / B.I'. IBanos, B.A. T'opiernko, O.H. I'eBa. — M.: Macrepcto, 2003. — 624 c.

5. BanoB B.I'. COopHuK 3a1a4 1 yrpaKHEHUH 10 OpraHMyeckod XUMuu: yued. mocodue ams
CTyZIEHTOB BhbICII. Tieq. yueO. 3aBeaeHuit / B.I'. Banos, O.H. I'ea, FO.I" I'aBepoBa. — M.: U3na-
Tenbckuil eHTp «Akagemus», 2007. — 320 c.



http://www.studentlibrary.ru/book/ISBN9785996321094.html
http://www.studentlibrary.ru/book/ISBN9785996321100.html
http://www.studentlibrary.ru/book/ISBN9785996321117.html

8.2. JlonotHUTe IbHAS JIUTEpaTypa
1. Opranuyeckas XuMHUs: TS PMHHBI 1 OCHOBHBIC peakinK [ DNeKTpoHHBIN pecypc] / boposies

n. B. - 3-e W31 (am.). - M.: BUHOM, 2015. -
http://www.studentlibrary.ru/book/ISBN9785996329366.htm| (9BC «KoHCyIbTaHT CTYACHTa))

2. Opranunueckas xumusi: YueoHoe nmocooue. Y. |, Il [Daexrponnsiit pecypc] / B.A. T'opien-
ko, JL.B. Ky3nenosa, E.B. Sfnsikuna. — M.: Ilpomereir, 2012. Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9785704223450.html (9BC «KoHCynbTaHT CTyeHTa)

3. Oprannyeckas xumus: YdeoHoe mocobue. Y. I, 1V [Dnexrponnsiii pecypc] / B.A. T'op-
nenko, JI.B. Ky3nenoa, E.B. Snsikuna. — M.: Ilpomereir, 2012. Pexum pocryna:

http://www.studentlibrary.ru/book/ISBN9785704223245.html (35C «KoHCyIbTaHT CTYAEHTa)

4. Opranuueckas xumus: YueoHoe mocodue. U. V, VI [Dnekrpounsiii pecypc] / B.A. T'op-
nenko, JI.B. Kysnenosa, E.B. fAubikuna. — M.: Ilpomereit, 2012. Pexum npocrymna:
http://www.studentlibrary.ru/book/ISBN9785704223771.html (3BC «KoHCynbTaHT CTyJCHTa»)

5. PesnukoB B.A. COopnuK 3ama4 mo opraHudeckoil xumun: n1on. Y MO 1o kiaccud. yHU-
Bep. 00pa3oB. B KauecTBe y4eb.-MeTO/I. T0Cc00. IS CTYICHTOB BY30B, 00yJarommxcs 1o crer. BITO
"Xumus" u no Hanpas. "Xumus'". - 2-e uzn.; crepeotun. - CII6: Jlans, 2014. - 288 c.: ui. - (Yueb-
HUKH 1715 By30B. Crient. ut.). - ISBN 978-5-8114-1634-9

6. I'mtuc C.C. IlpakTukyMm 1o opraHudeckoil xumuu: Yued. mocobue mjisi By30B. - M.:
Brercm. mkomna, 1991. - 303 c.

8.3. UnTepHeT-pecypchbl, HE0OX0AMMBIE 1JIs1 0CBOEHHS IU CIUTITTUHBI

DnekTpoHHas OMONMMOTEKa «ACTpaxaHCKH TOCYAapCTBEHHBIH YHHBEPCHUTET» COOCTBEHHOU TeHepa-
1Ky Ha snekTponHoi margopme OO0 «BUBJIMOTEX». https://biblio.asu.edu.ru

JaexkTponnas oudiauoreynas cucrema (36C) OO0 «Iloautexpecype» «KoHCYJIbTaHT cTymeH-
Ta». MHOrompopuiIsHBI 00pa3oBaTenbHbI pecypc "KoHCcynbTaHT cTymeHTa" SBIsIeTCS 3J1EKTPOHHON OHO-
JUOTEYHON CHUCTEMOH, MMPEJOCTABIISIONICH AOCTYI Yyepe3 ceTh VHTepHeT K yueOHOW IuTepaType U AOMOTHH-
TEJILHBIM MaTepualiaM, IpUOOPETEeHHBIM Ha OCHOBAHUH IIPSIMBIX IOTOBOPOB € IMPaBO0OIaJaTEIIsIMH.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MatepuanbHO-TEXHUUYECKOE o0ecrieueHrne yueOHOM AUCIUIIIINHBI BKIIOYAET B c€0sl JIEKI[MOH-
HYIO ayJUTOPHIO C IPOEKTOPOM M KOMIBIOTEPOM, Mpe3eHTaluu, (hparMeHTsl GuibMoB, 1abopaTo-
PHIO JUI BBIOJHEHUS J1abopaTOPHBIX paboT. JIabopaTOpHBIN MPaKTUKYM 00eCreYeH XUMHUYECKUMHU
peakTuBaMu, J1a00paTOPHOI MoCy10i U yueOHO-HAyUYHBIM 000PYAOBaHUEM: J1a0OPaTOPHBIE CTOJBI,
BBITSDKHOM 1IKaQ, mKagbl sl XUMUYECKUX PEAKTUBOB U XMMHUECKOH MOCY 1bl, HA0Op X UMHUYECKUX
PEaKTUBOB, HAOOP XUMHUECKOW MOCYbl, BAKyYyMHBIH Hacoc, pH-MeTpbl «JkcnepT», HOTOKOIOpH-
metp «KDPK-2», UK-Dypre-cniekrpodoromeTp, criekrpodoromerp Shimadzu, obopymoBanue st
KOJIOHOYHOM M TOHKOCJIOMHOIN Xpomarorpaduu, poTauuMoHHbIH ucnaputenb, npubop IITII mns
oTpesieNICHUs] TEMIIEpaTyphl IIABJICHUS.

Pabouas mporpamMma AMCHMIUIMHBI IPU HEOOXOIMMOCTH MOXKET OBbITh afanTupoBaHa JUis
oOyueHusi (B TOM YHUCJIE€ C IPUMEHEHHUEM JMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUMN) JIHIL C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsl, MHBATHIOB. JlJ1s1 3TOr0 TpedyeTcs 3asBiieHue 00yda-
IOLUXCSI, SIBJISIOIIUXCS JIMIIAMUA C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, MHBAIMIAMHU, WIH
UX 3aKOHHBIX IPEJICTaBUTENIEH M PEKOMEHJALUU IICUXO0JOTr0-MEINKO-TIEAArOTHYECKOH KOMHUCCHH.
Jly11 MHBaNMUAOB cojiepKaHKue pabodell mporpaMmbl JUCIUILIMHBI MOXKET OMPENEISIThCS TAKXKE B CO-
OTBETCTBHHM C MHIUBUAYAJIHLHON MPOrpaMMoON peabuIuTalluy HHBAIUAA (TIPH HATTUYUH).
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