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MACMOPT ®OHAOA OLLEHOYHbLIX CPEACTB
Or1.08. OpraHnyeckasa xumums

doHO  OUEeHOYHbIX cpeacTB  paspabotaH Ha ocHoBe  PepeparnbHoOro
rocygapCTBeHHoOro obpasoBaTenbHOro craHgapTa cpegHero npodecCroHanbHOro
obpasoBaHuna (ProC Cri0O) no cneumanbHoctn 33.02.01 ®apmauus, yTBEpPXKOEHHOIO
npukasoMm MuHucTepcTBa obpasoBaHus M Haykm Poccuiickon ®epepaumm Ne 449 ot
13.07.2021 roga "O6  yTBEpXAEHUN deaeparnbHoro rocyaapCTBEHHOIO
obpasoBaTenbHOro CTaHgapTa cpegHero npodeccnoHanbHoro obpasoBaHus Mo
cneunanbHoctn  33.02.01  ®dapmauusa” Bxogdawen B YKPYMHEHHyH  rpynny
crneunansHocTten 33.00.01 dapmavnms.

®OC BKMOYaAET KOHTPOSbHBbIE MaTepuanbl 4SS NPOBeAEHUS TEKYLLLEro KOHTPONS
N NPOMEXYTOYHOM aTTecTaunn B opmMe 3Kk3ameHa.

®OC paspaboTaHbl Ha OCHOBAHUWN NMONOXEHWUNA:
- YctaB ®I'BOY BO «BlY»;
- @epepanbHbIN rocyaapcTBEHHbIM ObpasoBaTenbHbIM CTaHAapT cpenHero(nosiHoro)
obuiero obpasoBaHus, yTBEPKAEHHbIA Npuka3doM MuHuctepctea obpasoBaHns 1 Hayku
Poccuinckon ®egepaunmn ot 17 masa 2012 r. Ne413;
- depepanbHbid  rocygapCTBEHHbI  obpasoBaTenbHbin  cTaHgapT (ProC) no
cneunanbHoctn  33.02.01 dapmauus, yTBepXaeHHOro npukasoMm MuHucTepcTBa
obpasoBaHna n Haykum Poccuiickon ®epepauum ot 12 maa 2014 r.,, N501 "O6
yTBEPXAEHMM hedepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro CcraHgapTta
cpenHero npodgeccruoHanbHoro obpasosaHus no cneumansHoctn 33.02.01 dapmauus;
- Npukas MuHucTepcTBa obpasoBaHus U Hayku Poccuiickon ®epepauumn oT 14 nioHSA
2013 r. Ne464 r. MockBa «O6 yTBEpPXOEHMM NopsAaKa OpraHM3aunm U OCyLLECTBNEHUS
obpasoBaTenbHOM [OeATenbHOCTM no obpasoBaTesibHbIM  NporpaMMam  CpegHero
npodgeccnoHanbHoOro obpasoBaHuay; depeparnbHbIn rocygapcTBeHHbI
obpasoBaTenbHbI CTaHAApPT cpedHero npodyeccuoHansHoro obpasoBaHus (ProcC
CMNO) no cneunanbHoctn 33.02.01 dapmaums, YTBEPXAEHHbIN  MNPUKA3OM
MuHuctepctBa obpasoBaHus n Haykm Poccuinckon ®epepauumn Ne 449 ot 13.07.2021
roga "O6 yTBepxaeHun denepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro
cTaHgapTa cpegHero npodeccmoHanbHoro obpasoBaHus no cneumansHoctn 33.02.01
dapmauyus”
- NPUMEpPHbIE NPOrpamMmbl MPOGECCUOHanNbHbIX MoAynen (HOCAT pekomMeHAaTernbHbIN
XapakTep) 1 y4ebHbIX ANCUNNINH;
- MBIy 2.1.34 — 2020 lNonoxeHne 0 npoBegeHUM NPOMEXYTOYHOW aTTectaumm no
obpasoBaTenbHbIM  MporpaMmam  cpegHero  npodecCuoHanbHOroO U BbICLUEro
obpas3oBaHNs C MPUMEHEHMEM [OUCTAHUMOHHbLIX OOpasoBaTenbHbIX TEXHOMOMMN B
BopoHexXckoM rocygapCTBEHHOM YHUBEpPCUTETE, YTBEPXKAEHO pelleHMeM Y4YeHOro
coseta ®I'BOY BO «BI'Y» npotokon o1 24.04.2020 r. Ne 4.

1. Uenu v 3agaum y4ye6HOM AUCUMNIIMHBbI — TPeOOBaHUA K pe3yrnbTaTtaMm OCBOe-
HUA:

Ha ocHoBe COBpPEMEHHbIX TEOPETUYECKNX NPELCTABNEHUI O CTPOEHUN U PEeaKLMOHHOM
CMOCOBHOCTN OCHOBHbIX KIacCOB OpraHNYeckmux coeanHeHnin coopMmpoBaTh Y CTyaeH-
TOB Hay4dHyto 6a3y Ans OCBOEHUS Nocrenywmx npodeccmoHanbHbIX U cneynanbHbIX
ANCLUMNINH.

BpesynbTtate ocBoeHMs1 NpodecCcnoHanbHOro Moayns oby4qalroWmnnca OOMKEH MMETb
NPaKTUYECKNIA ONbIT:



- paboTbl NO NOMYYEHWUO N UCCNEAOBaHNI0 XMMUYECKUX CBONCTB OCHOBHbIX KNAcCOB Op-
raHM4YeCcKMX CoeaUHEHNAMU, B TOM YuCre: npefenbHbIMKU, HenpeaerbHbIMU 1 apoMaTtu-
4YeCcKMMU yrreBogopodamMu, cnuptamu, anbgerngamum n KetoHamu, kapboHOBbIMWU KuC-
notamum M UxX NPon3BOAHbLIMW, aMUHAMW U HUTPOCOEONHEHMAMMU, YrreBogamun, aMUHO-
Kucnotamu n 6enkamm, reTepoumKmM4eckMMmM coeAMHEHNSMN.

B pesynbTaTte ocBOEHWS AMCUMNITUHBI 00YyYaloLWMINCs JOIMKEH YMeTb!

- [OKa3bIBaTb C NMOMOLLBIO XMMUYECKMX peakunin XMMn4eckme CBOMCTBA BeLLECTB opra-
HUYeCKOW NpUpoabl, B TOM YUCIEe NEKapCTBEHHbIX;

- ngeHTUMUMPOBaTL OpraHUyeckue BeLLecTBa, B TOM YUCNe NeKapCTBEHHbIe, No du-
3UKO-XUMUYECKMM CBONCTBAM;

- KnaccuduumpoBaTtb OpraHM4eckre BellecTsa Nno KUCNOTHO — OCHOBHbLIM CBOMCTBaM;

- COCTaBnATb POPMYIibl OPraHNYeCcKnX coeguHeHUn u aBaTtb UM Ha3BaHUS.

B pesynbTaTte 0CBOEHMS AMCLUMNNNHBI 06YYaloLWMNCa OOMKEH 3HATb:

- Teoputo A.M. bytneposa;

- Krnaccudukaumio opraHnyeckux CoOeanHEHNI;

- CTpoeHue, cnocobbl MOMyYEHUS N pPeakuMOHHYK CMOCOBHOCTb OCHOBHbLIX KIaccoB
OpraHU4yecKnx coeAHEHUN.

PesynbTtaToM OCBOEHMSA Mporpammbl y4ebHOW OUCLUMNANHBI ABMASETCA OBnageHue
obyyvatrowmmces npodpeccnoHansHbiMu (MK) 1 obwmmn (OK) komneTeHUnAMHU:

Koa CopepxaTenbHasa 4YacTb KOMNeTeHUUn
KOMMeTeHLuun

MK 2.5 CobnogaTe npaBuna CaHUTaAPHO-TUTMEHMYECKOTO PEXMMA, OXpPaHbl TPYAa, TEXHUKM
BesonacHoCcTM U MpoTMBOMNOXapHOM 6e30nacHOCTM, MOPSAOK AEeUCTBUS  Mpu
Ype3BbIYaNHbIX CUTYaLMAX

OK 1 Bbibvpatb cnocobbl  pelueHuss 3agavy  NpodecCUoHanbHOW  AeATENbHOCTH,
NPUMEHNTENBHO K Pa3fMyHbIM KOHTEKCTaM

OK 2 Vcnonb3oBaTb COBpeEMEHHbIE CpeacTBa NOMCKa, aHanusa u uHTepnpeTaumm nHpop-

Maunm, 1 UHPOPMaLIMOHHbIE TEXHOMNOMMN AN BbINOSIHEHUS 3a4a4 NpodeccrmoHanb-
HOW OEeATENbHOCTY;

OK7 CogencTBoBaTb COXpPAHEHMIO OKPYKAKOLLLEN Cpeabl, pecypcocbepexeHunto, npuve-
HSATb 3HaHWA 06 N3MEeHeHMM KnNMMaTa, NPUHLMNBLI BepexnnBoro NPonsBoAcTBa, ad-
PEeKTUBHO JEeNCTBOBAaTb B YPE3BbIYaNHbIX CUTYaLUAX.

2. YcnoBua attectaumu: NpoMexyToyHas aTtrectaumsa npoBogutca B (bopme nuUchb-
MEHHOrO 3K3aMeHa No 3aBeEpPLUEHNIO OCBOeHUS y4ebHoro matepuana scex MOK no MM
nNpuv NONOXUTENbHbBIX pe3dynbTaTax TeKyLWero KoOHTpond. Tekywaa atTrectaums npoBo-
anTca B (popme YyCTHOro onpoca, KOMfIOKBUYMOB, KOHTPOSIbHOW paboTbl M TECTOB MO
pasgenam ANCUUNINHBGI.

Bpemsa atrectauum:
nogrotoska_20 MWH.;

BblNOSIHEHNe 3 yaca_ 25 MWHYT,;
ocopmneHne ncgadya__ 15  MuH.;
BCEro 4 yaca 00 MWH.




3. Hporpamma oueHnBaHusA KOHTpOﬂMpyeMOVI KOMneTeHUUn.

Ko KoHTpo-
Tekywas o
KoHTponupyembie moaynu, nmpyemon
atTtecTta- HanmeHoBaHue
pasgenbl (TEMbl) ANCUMNANHBI U | KOMMNETEeH-
ums OLIEHOYHOro cpeacTea
X HaMMeHoBaHne unn (Mnn ee
yacTtu)
1. OpraHuyeckas xmmus, ee
3agayn, MeToaonorust, 3Have-
Hue anga Guornorum
2. Yrnesopmopoabl. 3afaHusa Tekylwlen aTTe-
MK 2.5, ctauum Ne1-4,
1. 3. Kucnopogconepxawime op- OK 2, JlabopaTopHble paboTbl
raHM4eckne coeguHeHus. OK 3,0K7 Ne1-11
4. AsoTcoaepalume opraHuye-
CKMe CoeaMHEHNS.
MpomMeXxyTouyHaa aTTrecTauua — 3K3aMeH KM, nepeyeHb BONpocoB

KoHTponb ycneBaemMocTn No AUCUMMIIMHE OCYLLECTBASIETCSA C MOMOLLbIO CNeaYHLLNX
OLEeHOYHbIX cpeacTs: JlabopaTopHble paboTbl, KOHTPOSbHbLIE PAbOThHI.

OnncaHne TexHomnornM npoBeneHnsi. TekyLMiA KOHTPOb YCNeBaeMoCT! NpPOBO-
ANTCS B COOTBETCTBUM C MONoXeHNeM o Tekyllen aTTectaumm oby4yaromxcs no no oc-
HOBHbIM NpodbeccnoHanbHbIM 0bpasoBaTenbHbIM NporpaMMamM cpegHero npodeccuo-

HalnbHOIo

obpasoBaHua 1 BI'Y 2.2.01 — 2015. TpeboBaHnsa K BbINOSIHEHUIO 3aJaHUM

(MK WKanbl U KPUTEPUN OLIEHNBAHUS).

MepeyeHb 3aaaHMN ANA KOHTPOJIbHbLIX paboT

Mpumepbl 3agaHN KOHTPOJNIbHOM paboTbl K Tekywewn artrectaumm Ne 1 no Tteme
«HomeHKknaTtypa opraHM4yeckux coeamHeHun. Msomepusa opraHu4YecKux coeanuHe-
HUN. DNEKTPOHHbIE 3hpPeKTbl B OpraHN4eCKkom XMMUN.»

1.
2.
3.

MpuBecTn coeanHeHns, cooTBeTcTBYOWME GpyTTO-hopmyne CeH1,0.
Onpegenutb BUAbI UI3OMEPUUN, XapaKTEPHbIE A1151 3TOr0 COEQUHEHMS.
MpuBecTn no 2-3 npumepa Ha Kaxabl BUO M30OMEPUM U Has3BaTb coeauHe-
HUS.

Onpenenntb HanpaBneHUs M 3HAKM 3NEKTPOHHbIX 3ddekToB Ana  4-
aMUHOBEH30MHON KNCROThI

Mpumepbl 3afaHU KOHTPONIbHOU paboTbl K TeKywewn atrectaumm Ne 2 no Tteme
«YrneesogopoabIi»




1. Hanucatb CcTpykTypHble dpopMyrbl coeamHeHun coctaBa CeHi30H, onpenenntb Bu-
Abl U30MepUM AN 3TUX COeANHEHWI.

2. KakoBo cTtpoeHue yrnesogopoaa CgHig, ecnu:

a) OH MOXeT ObITb nony4yeH no Metoany Bropu,a 13 nepBmMYHOro rasfioreHasikisiia B Ka4de-
CTBe €JUHCTBEHHOro NnpoAykKTa peakuuu,

6) npun HATpoOBaHMMN €ro no metoay KoHoBarnoBa nosiyqaeTca TpetTn4Hoe HUTPOIrpon3-
BOOHOE.

rlpVIBeCTl/l BCe peakuunn 1 00 BACHUTL MEXaHN3M peakunn HATpOBaAHUA.

3. MNprBeanTe peakuun, KOTOpble XapaKTepHbl ANs MPOMWHA, HO HE XapaKkTepHbl Ans
nponexa.

4. OcyLecTBNTE LLEMOYKY NPeBpaLLEHNIA:

-H,0 HOl
CH,~CH-CH-CH-CH, — *'—= B

-CH
KMnO, \HC
D E
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HasoBuTe Bce coegnHeHus.

5. Hanucatb CTpykTypHble hOopMyrbl 3TUNEHOBLIX YrEBOAOPOAO0B, 030HMAbI KOTOPbIX
npu pasnoXxeHun Boaon obpasytoT:

a) opmanbaervg 1 METUNITUITYKCYCHBIN anbaerng,
6) aueToH 1 NPONMOHOBLIN anbaerns

B) METUINIM30NPONUIKETOH U chopmanbaerns

Mpumepbl 3agaHN KOHTPOJNIbHOU paboThl K TeKyLwlen atrectauum Ne 3 no teme
«Kucnopopcopepxawme opraHmM4yeckme coeauHeHUA»
1. Kakoe coeguHeHue GeHsanbgerng, nponaHanb unu 2,2-guMeTunnponaHanb MOXeT
BCTynaTb B peakumio anbgosfibHOM U KPOTOHOBOW KOHAEHcauun? Hannwurte ypaBHeEHUA
peakunin.

2. Kakown cnupT MOXHO nony4ntb U3 2-6pomnponaHa? Kak 6yaet B3anmMoaencrTeoBaThb
NPOAYKT OKMUCIEHMS C UnaHoBogopoaHom kucnotorm n NaHSO3? Hanuwmnte ypaBHeHUs
BCEX MPOLLEeCCOB.

3. Ha npumepe cnegyroLmx coeanHeHni HanmwmTe BO3MOXHbIE peakuumn BHyTpUMone-
KYNSIPHOM 1 MEeXMONeKynspHou gernapaTtaumm:

- 6yTaHon-1
-yKCyCHasi kucrioTa
-maneunHoBas kucnota HOOC-CH=CH-COOH

4. OcyLlecTBUTb NpeBpaLLeHus:



NH,0H
KOH KMnO, H,
F C,H,OH A B
H,0 C,H,0H
CuO \ C
NH,NH,
E
D

5. OnpegenuTb CTPYKTYPY KMcrnopogcoaepxawliero coeanHeHuns coctasa C,H140, ecnun
N3BECTHO, YTO OHO pearmpyeT C rmgpasnHoOM U LMaHOBOAOPOAOM, a NPU ero OKUCNEHUN
obpasyeTcsa CMeCb YKCYCHOM, MPOMMOHOBOWN, 2-METUNPONAHOBON N 3-MeTUNByTaHOBOM
KNCNOT.

6. OcyLLecTBUTb NpeBpaLLEHNS:

KMnO o, o MO
n 4 /
CH,CH,CH=CHCH, A wf CH,COOH
Cu(OH), / E——F
B

7. Onpepenutb CTPYKTYpY Kucriopoacoaepxawero coeamHeHuns, ecnm CgHq12,0,, ecnu
N3BECTHO, YTO OHO pearnpyeTt C HaTpUeEM, ITUITOBLIM CIMPTOM U NATUXIOPUCTLIM hoc-
dopoM, a NONYYUTb €ro MOXHO Npu rmaponuse HUTpuna 2,2-aumeTunbyTaHoBON KuC-
noThbl.

[ns oueHnBaHWsi pe3ynbTaToB 06y4YeHUst UCNOMb3YTCA crieayoLme nokasaTenu:

1) 3HaHWe y4yebHOro maTtepuana n BnageHue NMOHATUIHLIM annapaTtoM OpraHMYecKomn
XUMUN, B TOM YUMCIEe 3HAHUE OCHOBHbIX KIaCCOB OpraHMYeCcKux COeAnHEeHUN, nx cTpoe-
HWUK, cnocoboB NonyvYeHusi, PUINYECKNX N XUMUYECKUX CBOMCTB, BMONormyeckon ponu;
2) yMeHue CBA3bIBaTb TEOPUID C NPAKTUKON Ha OCHOBE 3KCNepUMEHTasbHbIX pesyrbTa-
TOB, NOSTYYEHHbIX MPU BbINONHEHUN NabopaTopHbIX paborT;

3) yMeHuMe unncTpmpoBaTtbh OTBET NpUMepamMu, YpaBHEHUSIMU peakunin, IKCNepuMeH-
TanbHbIMU JaHHbIMU;

4) ymeHne onpeaensTb peakuMOHHbIE LEeHTPbl B OpraHN4eckon Mosekyne, nporHo3mpo-
BaTb HarnpasfeHne peakumm n ee BO3MOXHbIN MeXaHU3M;

5) BnageHne OCHOBHbIMM MeToAamMu onpeaeneHns CTPOEHUS U OYUCTKU OpraHUYecKmnx
coeaVHEeHWI, HaBblkaMu paboTbl B OpraHmMyeckon nabopatopun.

[nsa oueHvBaHUA pes3ynbTaToB 0Oy4eHMs (KOHTPOSibHble paboTbl, TECTbl) UCMNOMb-
3yeTcsa 4-6annbHag wana: «OTNIMYHOY, «KXOPOLLOY», «yOOBNETBOPUTENBHO», «HEYAOBMNe-
TBOPUTENBHOY.



YpoBeHb

TapHble 3HaHUA TeMbl.

. cdopmmpo-
KpvTepun oueHnBaHna KOMNeTeHUUN BAHHOCT LWkana oueHok
KOMMeTeHLUN
MonHoe cooTBeTCTBME OTBETA OOYy4YatoLlerocs BceM nepeyvncrnieHHbiM | [losbiweHHbIl OmnuyHo
Kputepusam. [MpooeMoHCTpMpoBaHO 3HaHve Tembl. Obydatowwuincs B Ypo8eHb
NonHom mepe BnageeT NOHATUINHBIM annapaTtoM OpraHM4YecKon Xummu,
cnocobeH UNNICTpUpoBaTb OTBET MpUMEpamMW, YPaBHEHUSIMU peak-
LW, aKCnepuMeHTanbHbIMU AaHHBIMMU.
OTBeT Ha 3agaHne He COOTBETCTBYET of4HOMY (OBYM) M3 nepevncnen- | basosesil ypo- Xopowo
HbIX MOKasaTenen, HO obyyalunca AaeT MnpaBuilbHble OTBETHI Ha 8€Hb
OOMONTHUTENbHbIE BOMPOCHI.
OTBeT Ha 3agaHWe He COOTBETCTBYET NobbiM AByM (Tpem) u3 nepe- lMopozoeniti Yoosnemeopu-
YUCMEHHBbIX MOoKasaTenen, obydaloLlmMNcs OaeT HenosnHble OTBEThl Ha Ypo8eHb meJsibHO
OOMONHUTENbHbIE BOMPOCHI. [JeMOHCTPUPYET YacTUYHble 3HaHUA Te-
Mbl.
OTBeT He cOOTBETCTBYET NOOLIM TpeM(4YEeTbIPpEM) U3 NEPEUNCTIEHHBIX - Heydosnemesopu-
nokasatenen. ObyyaroLNNCa EMOHCTPUPYET OTPbIBOYHbIE, hparMeH- meribHO

MpomexyTo4yHasa aTrecTauus

MpomexyTouHas aTTectaums no QUCUMNINHE OCYLLECTBNAETCA C NOMOLLbIO Crie-
AYIOLLMX OLEHOYHbIX cpeacTs: CobecedosaHue o akzameHauuoHHbIM burnemam

OnuncaHnune TexHonornm nposefeHus: lNpomexyTodHasa aTTectaunsa NpoBoOAUTCS B
cooTBeTCTBUM [lonoXXeHnemM o NpoBefeHUN NPOMEXYTOYHOW aTTecTauumn obyyaromxcs
no obpasoBaTenbHbIM NporpaMmmamM cpegHero npodeccnoHanbLHOro 1 Bbicwero obpa-
30BaHUS C NPMMEHEHNEM ONCTAaHUMOHHbBIX 0bpasoBaTenbHbiX TexHonorkn M By 2.1.34
- 2020. Mo pewweHunto kadeapbl OLEHKN 3a 3K3amMeH/3a4eT MOryT BbITb BbICTaBEHbI MO
pesynbTartam Tekyllen aTTectauyum oby4darowerocss B CEMECTpe, HO He paHee, YeEM Ha
3aKnYmMTEeNbHOM 3aHATUK. [py Hecornacum CTyaeHTa C OLEHKOW nocrnegHun Bnpase

cAaBaTb 3K3aMeH/3a4yeT Ha 00X OCHOBaHUSX.

ﬂepequb BOMPOCOB K 3K3aMeHYy:

ObuweTeopeTuyeckme BONpocChl.

1.0OpraHunyeckas xumunsa (onpeaenenus). NpeameT n 3agadn opraHNYEeCcKom Xu-
MUK, ee 3HavyeHne ana papmaummn. ctopus pasButusa opraHmdeckon xmmmmn. Teopus

ctpoeHus A.M. byTtneposa.

2. Knaccugukaumsi opraHMYecKkMx CoeanHEeHU No yrnepoaHoMy ckeneTty v no

pYHKUMOHANbHBLIM rpynnamM (OCHOBHbIE KNACChl OPraHNYeCKUX COeaUHEHNIA).

3. HomeHKnaTypa opraHn4yecknx coeguHeHun (Tpmamaanoa, paunoHarnbHag,

cucTemaTudeckas).

4. OneKkTpoHHOE CTPOeHNe aToma yrrnepoaa, BaneHTHOCTb yrnepoaa B opraHu-

YeCKnx coeanHeHunaAx.

5. XvMun4yeckue cBsiav B opraHM4eckux coeamHeHmsix. OCHOBHbIE XapaKTepUCTUKN
KOBaneHTHOWN CBA3N (ONMNHA, SHEPrus, NONSPHOCTb, NONSPU3YEMOCTb).

6. KoHuenuus FI/I6pVI,EI,VI3aL|,I/II/I n Teopuna oTTarikmBaHUA Bari€HTHbIX 3JIEKTPOHHbIX

nap.




7. BsanmHoe BnusiHue aToMOB B MOJSIEKyNnax opraHN4eCcKkUxX CoOeauHEHNNn (MHOYK-
TUBHbIN 1 ME30MEPHbIN 3AEKT, CBEPXCOMNPSIKEHNE)

8. TunbI pa3pbiBa CBSA3en (FOMOSIMTUYECKUN N TETEPONTUTUYECKUN).

AnkaHbl.
9. ['omonornyecknn paa, HOMeHknaTtypa, nsomepus, usmnyeckne cBoUcTea arn-
KaHOB. ONEKTPOHHOE CTPOEHME arkaHOB Ha NpuMepe MOoneKyrnbl MeTaHa.
10. KoHopmaLumn ankaHoB N UX OTHOCUTENbHAsA HEPru4.
11. AnkunbHble pagukanbl U UX OTHOCUTENbHAs YCTOMYNBOCTb (CTabUNBHOCTD).
12. MNpupogHble UCTOYHMKM ankaHoB. OCHOBHble MeTOObl CUMHTE3a arkaHoB..
MpoMbILLNEHHbIE CMOCOOLI MONMYyYeHUs
13. Xnmunyeckune cBoUCTBaA asfkaHoB. [OMONMUTMYECKUW paspbiB KOBaNeHTHOM
ceasn. CBoboaHOpaauKanbHble peakumMy 3aMelleHusl B arkaHax: ranoreHMpoBaHue,
HUTPOBaHWe, OKUCIieHne, CynbOOKUCIEeHe, CynbgoxnopupoBaHue.

LUunknoankaHsl.

14. Knaccudukauusi, HOMeHknaTtypa, usomepus, ousnvyeckme CBOUCTBA LMKIO-
arnkaHosB.

15. lpocCTpaHCTBEHHOE CTPOEHME, OTHOCUTENbHAA YCTOMYMBOCTb uukroB. Oc-
HOBHble METOAbl CUHTE3a LMKIOasiKaHOB.

16. CTpoeHune, Xummyeckmne ceorcTBa Manbix (3-X U 4-X-4neHHbIX) 1 6onbmnx (5-
TW N 6-TU YNEHHbIX) LIMKIOB.

ArnKeHbl.

17. F'omonoruyecknn psag, BMAblI U3OMeEPUKN, HOMeEHKNaTypa, usndeckne CBon-
CTBa ankeHoB. ONEKTPOHHOE CTPOEHME OBONHOWN CBA3WM Ha nNpumepe MOMeKyrbl aTune-
Ha.

18. Cnocobbl Nony4YeHnsa ankeHos.

19. Xumnyeckume concTtea. Peakumn npucoeanHeHns: rmapupoBaHunst, rmgpora-
NOreHnpoBaHus, rmapatauum, ranoreHnpoBaHus. Peakumst okmcneHms BarHepa.

20.Tunbl MEXAHN3MOB B NpeBpaLleHusX ankeHoB (3ekTpodunbHOe npucoemHe-
Hue). CoBpemeHHas TpakToBka npasuna B.B. MapkoBHMKoBa.

21.Peakunn pagukanbHOro npucoeanHeHns, nepekncHolin agodekt. OkncnuTenb-
Hble NpeBpaLLeHns. Peakumm nonnmepusaumm.

AnkKaauveHsl.

22. Knaccudukaums, nsomepusi, HoMeHknaTtypa, gomsnyecme CBoMUCTBa ankagu-
€HOB.

23. lMoHaTne o conpsbkeHun. CTpoeHne AMEHOBBbIX YrneBO4OPOAOB C COnps-
XeHHbIMY cBsa3amMu (byTagmeH-1,3) n nx ceonctea. Cnocobbl NonyvyeHns ankagneHos.

24. XMMUYECKME CBOMCTBA COMPSPKEHHbIX AMEHOB. Peakumm npucoevHeHus,
1,2- 1,4- npucoeguHenune. Peakuma [Ounbca-Anbgepa. lNonumepusaums ONEHOBLIX
MOHOMEpPOB.

ANKWHBL.

25. N3omepusa, HOMeHKknaTtypa, usndeckme CBOWCTBA alikMHOB. JfEKTPOHHOE
CTPOEHME arnknHOB Ha npumMepe aueTtuneHa. Cnocodbl NONy4YeHNs ankuHOB.



26. XvMmunyeckne cBoucTBa ankuHoB. Peakummn anekTpodunbHOro npucoeguHe-
HUSA. Peakumn HykneodunbHOro npucoeanHeHna. KucnoTHble cBOMCTBa ankuvHoB. Pe-
akummn okucreHus. Peakuum nonmmepusaumm n nonankoHA4eHcauum.

ApomaTuyeckue yrneBogopoabl.

27. Knaccudukauus, nusoMmepus, HomeHknatypa, gusndeckme CBOMCTBa apeHoB.
Kputepum apoMaTnyHOCTN, NPaBUo XIOKKESs.

28. OnekTpoHHoe cTpoeHune 6eH3ona. Cnocobbl NonyyYeHnss apeHos.

29. Xumun4yeckne cBonCTBa apeHoB. Peakuum anekTpodunbHOro samelleHus (ra-
noreHnpoBaHue, HUTpoBaHWe, cynbdupoBaHue, ankunnupoBaHue, aunnuposaHue). Pe-
akuumn NpuUcoenHeHUs K apeHaM ¢ noTepen apoMaTuyHocTu. Peakumm okucneHnsa 6eH-
30r51a 1 ero roMorsoros.

CnupThbl.

30. Knaccudukauus, nsomepus, HomeHknatypa, duanyeckme CBOMCTBA
cnvpToB. MexmonekynsapHaa BoOoOpoAHas CBA3b, €€ BNUAHWE Ha (buamyeckue
CBOWCTBa CMMpPTOB.

31. Cnocobbl nony4veHunsa cnupToB. NpucoeanHeHne Boabl K ankeHam, rma-
ponus ceasm C- Hal, BocctaHoBneHne kapboHUIbHON U CROXHO3(UPHOW rpynn,
CVHTE3bl C MOMOLLBI MeTannopraHN4Yecknx coeanHeHnin. MNpoMblneHHbIe Cro-
cobbl NoNy4yeHMst NPOCTENLLNX ankaHoMNoB.

32. Xumn4eckune csonctea cnmptoB. KucnotHo-ocHoBHble CBonctea. Pe-
aKLMK HYKNeoUnbHOro 3aMeLLeHnsa rmapokcunbHon rpynnel no ceasu C-O (rano-
reHnpoBaHue). ObpasoBaHMe CroXHbIX 3MpPoB (peakuus atepudmkaummn). BHyT-
puUMonekynsapHaa 1 MeXmornekynapHas gerngpataumsa cnuptoB. Peakumm okuc-
NeHus CNMpTOB.

OkcocoeauHeHus (anbaernabl, KETOHbI).

33. Knaccudumkaums, nsomepuda, HoMeHknartypa, pusnyeckne cBoMCTBa anbie-
rmaoB 1 keToHoB. CTpoeHue KapOOHUNBLHOW rpynmbl, OCHOBHbIE PEAKUNOHHbIE LEHTPbI.

34. Cnocobbl nonyyeHnst anbaerngoB U KETOHOB.

35. Xumnyeckne ceonctea. Taytomepus. Peakumm HykneounsHoOro npmucoenm-
HeHus (rmgpaTtaums, obpasoBaHme GUCYNbMUTHBIX NPOU3BOAHbLIX, B3aUMOLENCTBME CO
cnMpTamMmu, LMaHUCTbIM BOOOPOAOM, MEPBUYHLIMU N BTOPUYHBIMU aMuHamun). Okucne-
HMEe M BOCCTaAHOBNEHWe anbAerMgoB M KeTOHOB. Peakumsa anbOoribHO-KPOTOHOBOW
KOoHOeHcauuun. Peakunn nonMmepusaumm n NoNUKoHAeHcaumm anbaerngos.

Kap6oHoBbLIe KNUCNOTDI.

36. Knaccudgukaums, nsomepusi, HOMeHknaTypa, ousnyeckne CBONCTBA Kap-
6oHOBbIX KMCNOT. CTpoeHne KapOOKCUITbHOW rPynMbl, OCHOBHbIE PeaKUMOHHbIE LiEH-
TPbI.

37. Cnocobbl nony4eHnsi KapboHOBbLIX KACMOT.

38. Xumunyeckme csonctBa. KucnoTtHole cBoncTBa. Peakumm HykneogubHOro
npucoeguHeHus (peakuunsa atepudunkaumm (MexaHmsm), nofyvyeHme ranoreHaHrmgpu-
A0B, aMMAOB KUCNOT, HUTpUNoB) BoccTtaHoBneHne, Peakums no a-atomy yrnepoga (
ranoreHMpoBaHme ankuibHblX 3amecTutenen). Peakumst KOHOeHcauMm ¢ KapOoHUIb-
HbIMW COeOUHEHNAMMN.

YrneBoabl.

39. Knaccudvkauma yrneBogoB no CnocoBHOCTM K rmaponusy, no Xapakrepy
KapbOHMNBbHOW Tpynnbl, MO KONMYecTBy atoMoB yrnepoaa, Ctepeomsomepus. D n L
CTEpPEOXMMUYECKME pagbl. OTKpbITbIE U LIMKNUYECKMe dopMbl (MMPaHO3bI K
dypaHo3bl). TayToOMepHbIe NpeBpaLLEHNs, MyTapoTauus.

40. Xvmmnyeckune csonctea. ObpasoBaHMe NPOCTbIX U CNOXHbIX 3duMpoB. Peak-



UuKn nonyaueTanbHOW MMOPOKCUITbHOW rpynnbl: BOCCTAHOBUTENbHbLIE CBOWCTBA, 0bpa-
3oBaHne O-rnuko3naoB. OkncneHme MoHocaxapunaoB. BoccTtaHoBNeHMe MOHocaxapwu-
poB. Peakumn dbepmeHTatmBHoro 6poxeHus. [lucaxapnabl BOCCTaHaBNMBawLme n
HeBOCCTaHaBnMBaKLMe, OTINYNE B XUMUYECKMUX CBOMCTBax. MNMonucaxapuabl (Lennto-
nosa, Kpaxmar, rfmmkoreH)

AMWHBI.

41. Knaccudumkaums, nsomepusi, HoMeHknaTtypa, dusndeckme ceovcTtBa amwu-
HOB. ONEKTPOHHOE CTPOEHNE aMUHOIPYNMbI.

42. Cnocobbl Nony4YeHnsa aMmMHOB.

43. Xumnyeckue ceorctea. OCHOBHble CBOWCTBA. B3anmogencremne ¢ anek-
TpounbHbIMK peareHTamu (ankunmpoBaHue, aumMnmpoBaHne, B3anMoaencTame ¢
a30TMUCTON Kncnoton). ApoMmatnyeckme ammHbl. XMMuUyeckme CBOMCTBa apomaTu-
YeCKMX aMMHOB (peakuuun anekTpodunbHOro 3amelleHus. uasotnpoBaHue apo-
MaTmnyecknx aMmmHoB. CyrbdaHunamuasbi.

AMMHOKUCNOTBI.

44. AmuHokucnoTbl. Knaccudukaums, nsomepus ammHokucnot. Ctepeonsome-
pusi. Cnocobbl Nony4YyeHnss aMMHOKUCIOT.

45. Xummnyeckme cBomctea ammHoKMcnoT. KucnoTtHo-ocHoBHble cBoncTBa. O6-
pasoBaHue nentuaHom ceasn. [leasotnpoBaHne. KomnnekcoobpasoBaHue.

leTepounknuyeckue coeanHeHus.

46. Knaccudukauus. ApomaTmyeckne retepoumknnyeckme coeguHeHus.
[MaTMYNeHHble reTepoLUmKIibl C OOHUM reTepoaTtomMoM (pypaH, TModeH, NMMppon).
O6Lwime meToabl CMHTE3a 1 B3aMMOnpeBpaLLeHUS.

47 CTpoeHne, apoMaTUYHOCTb U CBsiI3aHHble C Hen cBoncTBa. KMCNOTHO-
OCHOBHbIE CBONCTBA nuppona. Peakumm ruapupoBaHuns U OKUCIIEHMS.

48. lllecTnyneHHble reTepouunknbl ¢ OAHUM retepoaToMoM. MNupnanH, peakuunm
nonyyeHusi. PeakumoHHass cnocobHOCTb NMpuauHOBOro uukrna. Peakuuu anektpo-
UNBHOIO U HYKNEOMUNbHOIO 3aMeLLeHNs

TpeboBaHWs K BbINOMHEHWUIO 3a4aHUN, LWKanbl U KpUTEPUN OLLEHUBaHUS

[ns oueHvBaHMA pe3ynbTaToB 0OyYeHWst Ha 3K3aMeHe UCMOoNb3YTCsa creayoLlime
nokasartenu:

1) 3HaHWe y4yeOHOro maTtepuana n BnageHue MOHATUMHBIM annapaToM OpraHU4ecKom
XUMUN, B TOM YMCIE 3HAHNE OCHOBHbLIX KIaCCOB OpPraHMYeCcKnxX COeAMHEHNN, NX CTpoe-
HKUSA, cnocoboB NoyvYeHUs, PU3NYECKNX U XMMUYECKNX CBOMUCTB, BUONOrM4yeCcKomn posnu;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKON Ha OCHOBE 3KCNEpUMEHTarbHbIX peayrbTa-
TOB, MOMYYEHHbIX NPU BbINOSTHEHUN NabopaToOpHbIX padoT;

3) ymMeHve unncTpmpoBaTb OTBET NpUMEPaMU, YPaBHEHUSMM peakLMi, IKCNEePUMEH-
TanbHbIMWU AAHHBLIMU;

4) ymeHune onpenensaTb peakuMOHHbIE LIEHTPbl B OPraHN4YeCcKor Morekyne, NporHo3mpo-
BaTb HanpaBneHne peakumm n ee BO3MOXXHbIA MEXaHN3M;

5) BnageHne OCHOBHbIMM MeToA4amMn OonpeaenieHns CTPOEHUSA N OYUCTKU OPraHN4yeCcKmx
coeaMHEeHU, HaBblkaMn paboTbl B opraHnveckon nadopatopun.

[ns oueHVBaHWA pe3ynbTaToB OGyYeHUss Ha dK3ameHe ucnonbayeTca 4-6annbHas
wana: «OTIIMYHO», «XOPOLLOY», «yAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.



Cbopma KOHTPOJ/IbHO-U3MepUTesibHOro matepuana

YTBEPXXOAKO
3aBeaytowmm kaceapon

nodnuck, pacwugposka noonucu

08.04.2025

HanpaBneHune nogrotosku / cneuunansHoctb 33.02.01 ®apmauyms
OucumnnuHa OpraHndeckas Xmumus
dopma oby4veHns o4Hoe

Bua KoHTponsa ak3ameH

KoHTponbHO-u3meputenbHbin matepmnan Ne1

1. OpraHunyeckada xumnsa (onpegenexus). NpegmeT u 3agayvm opraHN4ecKon xXm-
MUK, ee 3HadeHune ans papmaumn. ictopusa passutnsa opraHndeckon xmmumn. Teopus
ctpoeHusa A.M. bytneposa.

2. XuMmun4yeckue ceoncTtea cnmptoB. KNCNOTHO-OCHOBHbIE CBOMCTBA. Peakunmn
HYKeOMUNBHOrO 3aMeLLeHNs rmapoKCUnbHOM rpynnbl no ceasu C-O (ranoreHnposa-
Hue). ObpasoBaHme CrNoXHbIX 3hnpoB (peakuma atepudurkaummn). BHyTpumonekynsap-
Has U MeXMONEKynspHas gerngpataumsa cnupToB. Peakumm oKMCNeHNa CNMpToB.

MpenogasaTtenb

rnoornuck pacuwucgposka nodnucu



KpVITepVIVI OLlEeHMBaHNS KOMMNETEHLINN

YpoBeHb cchopmu-
pOBaHHOCTUN KOMIe-
TEHLUMN

LLikana oueHok

lMonHoe cooTBeTCTBME OTBETa Obyvarlerocs BCEeM nepe-
YUCINEHHBbIM KpuTepusiM. [1poaemMOHCTPUPOBaHO 3HaHMe Oc-
HOBHbIX KMacCOB OpraHWYecKnx COEeOMHEHUMN, UX CTPOEHWS,
cnocoboB nonyyeHusi, U3N4ECKUX U XUMUYECKUX CBOWCTB,
yMeHWe onpeaenntb peakumoHHble LIEHTPbl B  MOMeEKyre,
00BbACHUTE ME€XaHM3M OCHOBHbIX peakuui, BnageHue TexHU-
Ko nabopaTopHbix paboT B opraHudeckown nabopaTtopum.
OOGyyaowuiics B NONHOM Mepe BrnageeT NMOHATUWHBIM anna-
paTtoM OpraHuv4yeckon XMmuu, cnocobeH MMMCTpupoBaTb OT-
BET NMpUMepamMmu, ypaBHEHUAMWU peakuui, dKCNepumeHTarb-
HbIMW JAaHHbIMMU.

lNosbiweHHbIU ypo-
8€EHb

OminuyHo

OTBET Ha KOHTPOSbHO-U3MEPUTENbHBI MaTepuari He COOT-
BETCTBYET OOHOMY (OBYM) M3 MepedvMCrieHHbIX Noka3aTenewn,
HO OOyvawwmnca faeT npaBwunbHble OTBETbI Ha OOMOSMHU-
TenbHble BOMPOCHLI. HegocTtaTouyHO MPOAEMOHCTPUPOBAHO
3HaAHWE OCHOBHbIX KIMacCOB OpraHMYecKMx COEeOUHEHWN, UX
CTpOeHusl, cnocoboB nonydeHus, PrU3MYECKNX N XMMUYECKUX
CBOWCTB.

ba3zoenblli yposeHb

Xopouwio

OTBET Ha KOHTPOMbHO-U3MEPUTENbHLIV MaTepuarn He COOT-
BeTCTBYeT nMobbiM ABYM (TpeMm) M3 nepeymncrieHHbIX nokasa-
Tenen, obyyaloWmMNca faeT HenosHble OTBETbl Ha AOMOMHU-
TenbHble BONPOCHl. [JeMOHCTpMPYET YacTUYHble 3HaHWUSA OcC-
HOBHbIX KIacCOB OPraHWYecknx COeAMHEHWN, UX CTPOeHwus,
€noco6oB NonyyYeHus, PU3NYeCcKUX N XMMUYECKNX CBOMNCTB, He
yMeeT onpeaenuTb peakuMOHHblE LeHTPbl B Moriekyne, o6b-
ACHUTb MEXaHW3M OCHOBHbIX peakuun, UM MMeeT HenorHoe
npeactaeneHne o nabopaTopHbiX paboTax B OpraHU4eCcKon
XUMWUW, AONyCKaeT CyWeCTBEHHble OWMBKM Mpu HanucaHuu
YPaBHEHWUW OpraHM4eckux peakumu.

lNopoeosnili ypo-
8eHb

Ydoenemeaopu-
mesibHO

OTBET Ha KOHTPOMbHO-U3MEPUTENbHBIV MaTepuarn He COOoT-
BETCTBYET NOObIM TPEM (YeTbipeM) U3 NEePEeYUCTIEHHbIX MOKa-
3atenen. O6yvyalWMNCAa  OEMOHCTPUPYeT  OTPbIBOYHbIE,
dparMeHTapHble 3HaHUsi OCHOBHbIX KMAacCoB OpraHWYeckmnx
COoedVHEeHUN, UX CTPOeHus, cnocoboB nony4veHus, dusmde-
CKMX M XMMWYECKMX CBONCTB, AonyckaeT rpybble ownbkn npu
HanncaHum opmyn opraHMYeckux CoeaMHEHWUn U ypaBHEHUN
OpraHM4ecKknx peakumm.

Heydoenemeopu-
mersbHO

CocTtaButenb

H.IM. HoBnynxuHa




TecToBble 3afgaHus, peKoMeHAyeMble K UCNOJIb30BaHMUIO NPU NPoBeaeHUN
ANarHoCTUYeCKNX paboT C Lienbi OLEHKM OCTaTOUYHbIX 3HaHUM NO pe3ynbTaTamM
OCBOEHM1A AaHHOW OAUCLUMNIIUHbI.

OK7 CopeuncreoBaTtb COXpaHeHuro oKpyXxatoLien cpeabl,
pecypcocb6epexeHuto, appeKTMBHO AeMCTBOBaTb B Ype3Bbl4aMHbIX CUTYyaLUAX

1) 3aKkpbIThle 3agaHuUg (TECTOBLIE, CPEAHUN YPOBEHb CIOXHOCTU):

NCMNOJNb3OBAHVME KAKOIO PACTBOPUTENA ONA  NMPOBEOEHUA
OPFAHVWYECKOIo CUHTE3A BYAET MAKCHMAIIBHO  COOEMCTBOBATbL
COXPAHEHUIO OKPYXAIOLWEW CPEbI

+Boja
ATtaHon
MeTaHon
©eH3on

MCMONb3OBAHME KAKOIO PACTBOPUTENSA TPEBYET MAKCUMAJBbHOW
OCTOPOXHOCTW M13-3A EFO YPE3BbLIYANHOW MOXXAPHOW OMACHOCTM

TeTpaxnopyrnepos
Xnopogopm
+[AnaTnnoBbln a¢pup
YKCYCHas Kucnota

MNP KAKUX  YCIOBUAX, TMPOBEOEHWE CWHTE3A OPIrAHNYECKWUX
COEANHEHNA BYOET CMNOCOBCTBOBATb MAKCUMAJIbHOMY
PECYPCOCBEPEXEHWIO

Bbicokme TemnepaTypbl 1 AaBneHus

Mcnonb3oBaHne GOMbLWIOrO KonmMyectTBa pacTtBopuTens M mnsbbiTka OQHOro U3
peareHToB

+Temnepartypa okpyxatrLuen cpefbl U OTCYTCTBUE PacTBOPUTENS

[MpoBeaeHue pekTudukaumm ans O4NUCTKM NPoayKTa

AnA Toro 4to bbl MUHUMUBNPOBATb PWUCKW BO3HWKHOBEHWA
YPE3BbIYANHbBIX CUTYAUUWN MNP PABOTE B JTABOPATOPUIN OPTAHNYECKOW
XM HEOBXOANMO

+Bcerga HeykocHUTENBHO cobnoaaTh NpaBuna TeXHUKKM 6e3onacHoCTH
He paboTtaTb C orHeonacHbIMM BeLecTBaMm

He paboTtaTb ¢ 900BUTLIMU N TOKCUYHBIMUW BELLLECTBAMU

lMucate nogpobHbIEe OTYETHI O NpoAaenaHHon paboTte

ANA TOro YTO bbl 9OPEKTVBHO OEVNCTBOBATbL MNPV BO3HVUKHOBEHUN
YPE3BbIYAVHbLIX CUTYALUUU HEOBXOANMO

+PerynsapHo npoxoauTb WUHCTPYKTaXM Mo TexHUKe 6e30nmacHOCTM M MpUHMMAaTb
yyacTve B TPEHMPOBKAaX, NPaKTUYECKUX 3aHATUSX U y4eHusX no nporpamme MOYC



He ponyckatbe NpUcyTCTBMS NOCTOPOHHUX B NaBopaTopun OpraHNYeckon Xmummm

He cnelua BbINOMHATL CBOU AOMKHOCTHbIE 0683aHHOCTU

MprHMMaTL ycnokouTenbHble NpenapaTthl ANg COXpaHeHns camoobnagaHns

2) OTKpPbITble 3aaHUs (TECTOBbIE, MOBbLILIEHHbIN YPOBEHb CIOXHOCTW):

KAKOW MPEOENbHLIN OOHOATOMHbLIA CMUPT MPU MPOIMATbLIBAHUN,
BObIXAHN TMAPOB WM TIPOHMKHOBEHUN YEPE3 KOXXHbLIE TMOKPOBBbI
MOXET BbI3BATb TAXXENbIE OTPABINEHUA, MOPAXEHWME LIEHTPAJIbHOWN
HEPBHOW CUCTEMbI, CIEMOTY U CMEPTb MOTEPMEBLLEIO

OtBeT MeTaHoON (METUNOBLIN CANPT)

KAKON XUMUYECKWI KITACC OPIFAHVWYECKUX BEWECTB OOBABJIAIOT B
MVUHUMAIBHbIX KONIMYECTBAX B MNMPUPOOHbIN T'A3, YTO bbl NMPUOATE EMY
HEMPUATHBLIV SAMNAX (SAMAX TYXINbIX ANL)

OTtBeT Tuonbl (MepkanTaHbl)

KAKON A0O0BUTLIN M TOKCUYHLIN MHOFOATQMHI:)IVI CMnuPT YACTO
MCMOINb3YIOT ANA  MPUTOTOBIEHNA XKWOKOCTEW C  AHTUOPU3HLIMU
CBONCTBAMMU

OTBeT OTUNEHrNunKonb (3TaHgmon-1,2)

HA3OBWTE MPELEMbHbLIA  FTASOOBPA3HbLII  MPU  HOPMAJIbHbIX
YCNOBMAX  YIMEBOAOPO[, KOTOPbIN B  BOMbLWMX  KONMYECTBAX
MNOCTYNAET B ATMOC®EPY MNPW AOBLIYE YIMEBOOOPOOHOIO CbIPbA U
OKASbIBAET CYWECTBEHHOE BJIIMAHNE HA ®OPMNPOBAHWE MNMAPHUKOBOIO
SPDEKTA HA HALLEW MNAHETE

OtBeT MeTaH

HA3OBWTE MPEAENbHBLIN TASOOBPA3HLIN YIMEBOOOPO/, KOTOPLIN B
BEONbLUNX

CumyauyuoHHoe 3ada4u

_ CKOJIbI'o rkPAMM METAHOJA HEOBXOOMMO B3ATb AJIA XUMUYECKOW

HEWTPANU3ALIMA  HEMNPOPEAITMPOBABLLUENO B XOOE OPIAHMYECKOIO
CUHTE3A METAJNTMYECKOI O HATPUA MACCOW 2,3 TPAMMA

PeweHue

Hanvwem ypaBHeHVe peakuun MeTaHosa ¢ MeTanfimyeckum HaTpuem

2MeTtaHon + 2HaTpui = 2meTunaTt HaTpus + Bogopoa

N3 cTexmomeTpmnyeckoro ypaBHEHUA BWOHO, YTO ANS HenTpanusaumm 1 Monb
MEeTarnsMyeckoro HaTpus, HeobxoanumMo B3siTb 1 MOSib MeTaHosna. llocuMTaem MOMSIPHYHO
mMaccy Hatpua M MeTaHona. M (Hatpusa) = 23r/monb, M (meTaHona) = 32r/Monb.

Konunyectso (Hatpuda) = macca/M = 0,1 monb. CnegosatenbHO, Macca metaHona = M
YMHOXUTb Ha 0,1 monb = 3,2 T.



OK2 OcyuwecTBnATL NOUCK, aHanN13 U UHTepnpeTauuo nHdopmaumm,
Heobxoaumon Ans BbINOJIHEHUSA 3aaau npod)eccUoHanbHOW AeATeNbHOCTU

1) 3akpbITble 3agaHUg (TEeCToBbIE, CpedHUN YPOBEHb CIOXHOCTU):

OCYLWECTBUTE NMOWNCK, AHATTIN3 N NHTEPMPETALUMIO NHOOPMALINA B
NCTOYHMKAX PEKOMEHAOOBAHbBLIX AJ1A N3YYHEHUA OUCLUNIUHBI COIMMACHO
POM CMNO OM 08 OPFAHWYECKAA XMMUA, OTBETTE HA BOIMPOC (KAKOWN
MEXAHWM3M PA3PbIBA XMWYECKOW CBA3WM B NPEAENbHbLIX YIMEBOAPOOAX
ABJTAETCA OCHOBHbLIM)

['eTeponuTnyeckumn
+[OMONUTUYECKNI
NOHHbIN
[loHOPHO-aKUEenToOpPHbIN

OCYWECTBUTE MNMONCK, AHANN3 N NHTEPMNPETALUMIO NHOOPMALINN B
NCTOYHMKAX PEKOMEHOOBAHbBIX A1A N3YYEHMA OUCUNTMNNHBI COMMACHO
POM CMo O 08 OPTAHNYECKAA XUMUA N OTBETTE HA BOTINPOC (CKOJIbKO
ATOMOB YIMEPOOA COOEPXNTCA B BYTAHE)

3
+4
5
6

OCYWECTBUTE MNMONCK, AHANN3 N NHTEPMNPETALUMIO MHOPOPMALIMN B
NCTOYHMKAX PEKOMEHOOBAHbBIX O1A N3YYEHUA OUCUNTMNNHBI COMMACHO
POM Cro or 08 OPTAHNYECKAA XUMUA N OTBETTE HA BOMPOC (CKOJIbKO
ATOMOB BOAOPOOA COOEPXWNTCA B MOJIEKYTE NMEHTAHA)

8
10
+12
14

OCYWECTBUTE MNMONCK, AHANN3 N NHTEPMNPETALUMIO NHOOPMALIMN B
NCTOYHMKAX PEKOMEHOOBAHbBIX AJTA U3YYEHNA OUCUNTMNUHBI COMMACHO
POM CNo Orl 08 OPTAHUYECKAA XUMWNA W OTBETTE HA BOIPOC (2-
METWINIMPOMNAH U BYTAH ABNTAKOTCA APYI AINA OPYTA)

"lomonoramu
+3omepamun
TayTomepamu
anumepamu

OCYWECTBUTE MNMONCK, AHANN3 N NHTEPMNPETALUMIO MHOOPMALIMA B
NCTOYHMKAX PEKOMEHOOBAHbBIX A1A N3YYEHUA OUCUNTMNNHBI COMMACHO
POM Cro orn 08 OPrAHNYECKAA XUMNA WU OTBETTE HA BOINPOC (BYTAHOI
N ONSTUNOBLIN 3OUP ABNAKOTCA OPYI ANA OPYTA)

+MeXXKnaccoBbIMU U3oMepamm



N3omepamu no yrnepogHomMy ckeneTty

M3omepamn no nonoXeHuo PyHKLMOHANBLHOW rpynnbl

M3omepamm no nonoxeHuo oBOMHOWN CBA3N

2) OTKpbITbIE 3aaHUs (TECTOBbLIE, NOBbLILLIEHHbIN YPOBEHb CITIOXHOCTW):

OCYLWECTBUTE MNOUCK, AHAIT3 N NHTEPMNPETAUNKO MHOOPMALINA B
NCTOYHNKAX PEKOMEHOOBAHbBLIX OJTA M3YYEHUA ONCUUTTTIMHBI COMMACHO
POM Crio or 08 OPTAHUNYECKAA XUMUA W OTBETTE HA BOIPOC (MNPU
KAKOM TUMNE PA3PbIBA KOBAJIEHTHOM CBA3M B OPrAHUYECKMX
COEANHEHUAX MOI'YT OBPASOBATbLCA SAPAXEHHbBIE YACTULbI)

OTBeT I'IpM reTepoJinTn4eCKoM pa3pbiBe CBA3N

OCYLLECTBUTE MOWCK, AHANU3 N NHTEPMPETALIMIO MHOOPMALIMM B
MCTOUYHWNKAX PEKOMEHOOBAHbBIX AN U3YYEHWSA ANCLUMMNUHBLI COrMACHO
POMN CMO Of 08 OPTAHWUYECKAS XMMUST U OTBETTE HA BOMPOC (CKOJBbKO
ATOMOB YITIEPOOA, KUCNOPOIA W BOOOPOLA COAEPKUTCS B MONEKYTE
YKCYCHOW (3TAHOBOW) KUCINOTE)

OTtBeT [1Ba atoma yrnepogda, aBa atoMa Kmucriopoga, 4eTblipe atoMa sogopoada

OCYWECTBUTE MNMONCK, AHANN3 N NHTEPMNPETALUNIO NHOOPMALIMA B
NCTOYHMKAX PEKOMEHOOBAHbBIX A1A N3YYEHUA OUCUNTMNNHBI COMMACHO
POM Cro or 08 OPTAHNYECKAA XMUMUA N OTBETTE HA BOMPOC (CKOJIbKO
MN-CBA3EN HAXOOUTCA B MOJNEKYJIE BYTAOMEHA-1,3)

OTBeT [1B€ NN-CBA3N

OCYLIECTBUTE MOWCK, AHANN3 U MHTEPMPETALIMIO MHOOPMALIMM B
NCTOYHUKAX PEKOMEHOOBAHbBIX ANSA U3YYEHUA OUCLUMNMWHBI COMTIACHO
POM CMO O 08 OPTAHWYECKASI XMMUSA U OTBETTE HA BOMPOC (HA3OBWUTE
COEOVHEHME, KOTOPOE SABNAETCA MEXKIIACCOBbIM  VM3OMEPOM
LIMKMOMPOTAHA)

OtBeT lNponeH

OCYLWECTBUTE MOWUCK, AHAITIM3 N NHTEPMPETALUMIO NH®OPMALINU B
NCTOYHMKAX PEKOMEHOOBAHbBLIX AJTA N3YYEHUA OUCLUUNIUHBLI COIMNMACHO
POMN CNO Or 08 OPTAHUYECKAA XUMUA U OTBETTE HA BOMNPOC (HASOBUTE
UMKNMYECKOE  COEAMHEHWE  COEAUMHEHWME, KOTOPOE  ABNAETCAH
MEXKITACCOBbIM MUSOMEPOM TMPOTIMNHA)

OTBeT UMKIONpPONeH

3adayu

OCYLLUECTBUTE MOWCK, AHANN3 N MHTEPMPETALMIO MHOOPMALIMA B

MCTOYHWNKAX PEKOMEHOOBAHbBIX ANA U3YYEHWA OUCUMMNNMHBLI COMMACHO

POM CMO  Of 08 OPFAHUYECKASA XUMWSA W PELUUTE 3ALAYY (HA3OBUTE

COEOMHEHVE MO 3AMECTUTENBHOM HOMEHKNATYPE MIOMNAK
CH3-CH(CH3)-CH(OH)-CH3



OTBeT 3-MeTuUnbyTaHon-2
OK1. BbiGbupaTtb cnocobbl pewweHusi 3agady npocgeccnmoHanbHON AeATesnb-
HOCTU, NPUMEHUTENbHO K Pa3fIM4HbIM KOHTEKCTaMm

1) 3aKkpbIThle 3agaHuUg (TECTOBLIE, CPEeAHUN YPOBEHb CIOXHOCTU):

BLIBEPUTE HAVMBONEE COBPEMEHHbLI U HAOEXHbIN CMOCOB PELLE-
HWA 3AOAYM MO ONPEAENEHWIO NOBPOKAYECTBEHHOCTWU ALETUICAIIN-
LNNOBOW KUCNOTHI

[MpoBecTn Ka4yeCTBEHHbIN 3fIEMEHTHbIN aHanu3 aueTmuncanmumnuioBon KUCOTbI

[MpoBecTn KONNYECTBEHHbLIN 3NEMEHTHbIN aHann3 aleTuncannumMnoBon KUCOThI

+[1poBecTn XxpomMaTo-mMacc-CnekTpoMeTpmnyecKkoe nccregoBaHme aueTuncanuum-
NOBOW KMUCNOThI

[MpoBecTn namepeHne TemnepaTypbl NraBneHnsa aueTuncanmunioBon KUCNOoThI

BbIBEPUTE HAWMBOJNEE MPOCTON W OOCTYMHbIA CMOCOE PELWEHUSA
3AOAYN NO KAYECTBEHHOMY OINPEAEJNEHWIO OCHOBHOIO MPOAYKTA [E-
CTPYKUUN ALUETUICANTNLUMNOBOU KNCNOTbI

+[1poBecTn peakumto ¢ Xnopuaom xenesa 3 Ha cBO6OAHbIN PEHONBHbIN FTMOPOK-
cvn

[MpoBecTu nepekpucTanIn3auuio aLeTuncanmumniIoBon KUCNOoTbI

[MpoBecTn BO3roHKy aLeTuncanuumnoBon KUCOThI

MpoBectT aHanu3 auetuncanuuunoBon  kucrotel  Mmetogom  AMP-1H-
crnekTpockonum

BbIBEPUTE CMNOCOB PEWWEHNA 3AOAYU MO KAYECTBEHHOMY OINPEJE-
NEHNKO AMUHOTPYTTIbI B CYJIb®AHUNTAMUOHBLIX MPEMAPATAX

[MpoBecTn peakumo OKUCIEHMST C BOOHBIM PacTBOPOM NepMaHraHaTta kanums

lMpoBecTn peakuunto ¢ BpoMHON BOAON

[MpoBecTn peakuuio ¢ peaktnsom dennHra

+[poBecTn peakumo azocoveTaHus ¢ anbga-HadpToNnom B NPUCYTCTBMM HUTPUTA
HaTpWAa B KUCNOW cpeae

BbIBEPUTE CIMNMOCOB PEWWEHMA SAOAYN MO KAHECTBEHHOMY OINPE[E-
NEHUIO ®EHOJIBHOIO N§MAPOKCKUNA B NMAPALETAMOIJIE

[MpoBecTn peakuunto pasnoxeHus Npu cnnaBneHnn ¢ MeTanIM4yecknm HaTpmem
+[1poBecTn peakuuio ¢ pacTBOpoOM xropuaa xenesa 3

[MpoBecTn peakumo ¢ CEPHOU KNCNOTON

[MpoBecTn peakuunto ¢ MeTanIM4eCckum MarHmem

BbIBEPUTE CIMOCOB PEWWEHWA SAOAYN MO KAHECTBEHHOMY OINPE[E-
NEHUO MHOIOATOMHbBIX CIMNPTOB

+[1poBecTn peakumio ¢ rMAPOKCMAOM Meaum

[MpoBecTn peakuunto ¢ HATPONPYCUAOM HaTPUS

[MpoBecTn peakumo C CONAHON KUCITOTOMN

[MpoBecTu peakumo ¢ aMmM1MaYyHbIM PacTBOPOM rmMapookucu cepedpa



2) OTKpbITble 3agaHng (TeCTOBbIe, NOBbILEHHbLIV YPOBEHb CMOXHOCTU):
I'IPELI,J'IO)KVITEVCI'IOCOB PELWEHNA 3A0AYM (C NOMOLLBKO KAKMX KAYE-
CTBEHHbIX PEAKUMN MOXHO OTINNYNTD AJTKAHbLI OT AJIKEHOB 1 AITKUHOB)

OTBeT [1poBecTn kayecTBEHHbIE peakunn ¢ GPOMHON BOOOW M pacTBOPOM nep-
MaHraHaTta kanus

NMPELNOXWUTE CMNOCOB PEWEHNA 3AOAYN (C NMOMOLLBIO KAKMX KAYE-
CTBEHHbLIX PEAKLINW MOXHO OTJINYNTL STUJTIEH OT ALLETUITEHA)

OTBeT [1poBeCTU kauyeCTBEHHbIE peakLu C aMMUadHbiM PacTBOPOM FMAPOOKUCK
cepebpa nnM ammmayHbiM pacTBOPOM MMAPOOKUCH Meau

NMPELNOXWUTE CMNOCOB PEWEHNA 3AOAYN (C NMOMOLLBIO KAKMX KAYE-
CTBEHHbIX PEAKLW MOXHO OTIIMYUTD MNKOKO3Y OT CAXAPO3bI)

OTtBeT npOBeCTM Ka4yeCTBEHHblE peaKuunn MKO3bl U CaxXapo3bl C TMAPOKCNAOM
Mean n peaktmBom denunHra

MPELNOXWTE CroCOb PEWEHNA 3AOAYU (B PEAKUNAX C KAKUMW PE-
AFEHTAMU NPOABITAKOTCA KNCITOTHBIE CBOUCTBA KAPBEOHOBbBIX KUCIOT)

OtBeT B peakuunax co werno4yamu, CcoOon, WenoYHo3eMernbHbIMK MeTannamm

MPEONOXWUTE CMNOCOB PELWEHMA 3AOAYM (BSAMMOOEWNCTBUME C KA-
KMM PEAFETOM MOXXET MOATBEPONTL BO3MOXHOCTb OBPA3OBAHUA
KOMIMNEKCHbIX COEAMHEHW ONA AMUHOKNCIOT)

OTBeT Peakuusa ¢ okcmgom megm 2

CumyayuoHHble 3adayu

NPEASIOXUTE CMOCOB PEWEHUS 3AOAUYN (CKONMBKO MPAMM KUCHO-
POOA MOTPEBYETCS AJ1S1 MOIHOrO OKUCIIEHUS (CXKUIAHMST) 16 TPAM ME-
TAHA)

PeweHue
Hanvwem ypaBHeHVe peakuuun ropeHust MeTaHa
MeTaH + 2Kucnopoa = yrnekucnbli ras + 2soga

N3 cTexMomMeTpuyeckoro COOTHOLUEHUSA peakuun crnefyet, 4Tto And MOSIHOro
okucnenus 1 monb MeTaHa, TpebyeTtca 2 monb Kucnopoga. PaccumMteiBaeM MOMSIPHYHO
Maccy metaHa u kucrnopoga. M (metaHa) = 16 r/monb, M (kncnopoga) = 32 r/moneb.
Haxoaum konuyecTtBO BellecTBa KOTopoe coaepxutca B 16 r. meTaHa no dopmyne
(konn4yecTBO MeTaHa = Macca MeTaHa/MonsipHas Macca metaHa) = 1 monb. 1o ypaBHe-
HUIO peakuuu, KONMM4YeCcTBO Kucropoda = 2 Mosfib. Haxogmm maccy kucnopoga rno gop-
Myne (mMacca Kucnopoga = KONMYECTBO KUCoOpoAa YMHOXWTb Ha MOMSIPHYHO Maccy
Kkucnopoga) = 64 r.

OTBeT Macca kucnopoga = 64r.



MK 2.5. Co6niopatb npaBuna caHUTapHO-TMrMEHN4YECKOro pexmuma, oxpaHbl
TPpyAa, TeEXHUKN 6e30MacHOCTU U NPOTUBONOXAapPHOW 6e30MacHOCTU, NOPAJOK
OEeNCTBUSA NpU Ype3BbIYalHbIX CUTyaLUAX

1) 3aKpbITblE 3ajaHus (TecToBble, cpeaHUN YPOBEHb CIOXHOCTU):
B XUMNYECKOW NABEOPATOPUN 3AMPELLEHO

KypuTb 1 NpMHUMaTb ankorosibHble HaNUTKK
+KypuTb 1 npUHUMaTL NOGYHO NULLY U HANUTKK
MpuHumMaTe Nbyo NuLLy

MpuHMMaTh ntobble HaNUTKK

B XMMWYECKOW TABOPATOPWUW SAMPELLEHO

PaboTaTb 6onbLUe YeTblpex YacoB B AEHb
+PaboTtaTb ogHOMY

HaxoguTtbca 6e3 npoTuBorasa

PaboTaTtb cuas

NP PABOTE C AOOBUTBLIMW TASOOBPA3HBIMW BELLECTBAMW B XUMU-
YECKOWU NNABOPATOPUN OBA3ATEJIbBHO HAITMYNE

OkHa

3anacHoro Bbixoaa
YnbTpadmonetoBon namnol
+[1PNTOYHO-BBITSAXKHON BEHTUNALMMN

K NEFKO BOCMNAMEHSAKOLWENCA >XMOKOCTN OTHOCUTCA

OumeTtundopmamng
OumeTtnncynbgokena
TeTpaxnopmeTaH
+[naTnnoBbI agoup

ONA TYWEHUA KAKOW JEFKO BOCMNAMEHAIWENCA XWUOKOCTU
MO>XHO MCIMOJIb3OBATb BOAY

AvaTtunosbin apup
BeHszon

+[QnokcaH
[MeTponenHbin acpup

AnA NMKBUAAUMW BO3rOPAHNA BbIBBAHHOIO KAKUM BELLECTBOM
HEJNBb3A MPUMEHATL YITIEKUCNOTHBIV OTHETYLWWATENb

[MeTponenHbin acpup
Tonyon
+MeTannuyeckui HaTpuin



TeTtparngpodypaH

[PV KOHTAKTE C KAKMM PACTBOPUTEJNTEM METANITMYECKUN HATPUN U
KANUA FTOPUT N B3PLIBAETCA

+Bopga
Kcunon
Tonyon
TpetbyTaHon

Mo CIOEM KAKOIro PACTBOPUTENA OOMYCKAETCA XPAHUTb METAJT-
NMMYECKUN HATPUA

MeTtaHon
+Kcunon
[nokcaH
YKcycHas kucnoTta

KAKMM PACTBOPUTEJIEM MOXHO BOCTIOJIb3OBATLCA AJIA KOHTPO-
NMMPYEMOW XMMWNYECKOW HEUTPANN3ALIMN METAINTIMYECKOI O HATPUA

+MeTtaHon
Xnopogopm
AUETOH
aueToHUTpUn

MPW MOMALAHNN HA KOXY YKCYCHOW KUCINOTbl HEOBXOAMMO

MpoTepeTb NOPaXXEHHbIN Y4aCTOK 3TUMAOBbLIM CMUPTOM

CmasaTtb NopaXkeHHbI y4acToOK Ba3efIMHOBLIM MacioM

+NPOMBbITb MOPAXXEHHbIN Y4aCTOK 60MNbLUMM KOSIMYECTBOM YNCTOM XOSTOAHOWN BO-
Abl 1 3aTeM 2-3% pacTBOpOM kapboHaTa HaTpus

BbITepeTb NOpa)KeHHbIN Y4aCTOK YACTON XNon4aTobyMaXKHOW TKaHbHO

NP XPAHEHWN 1 UCTTONIb3OBAHUN KAKOIO PACTBOPUTEIA TPEBY-
ETCA N3BETATb MNOMAJAHNA HA HEIO NPAMbIX COJTHEYHBLIX JTYYEU

+[AnaTnnosbIn a¢pup
M3onponunosbin cnvpT
YkcycHas kucrnota
Tonyon

ACBECTOBOE NMONOTHO B JTIABOPATOPUN HEOBXOOMMO AJ1A

YcTpaHeHus nocneacTBuin pasnuea KACAOT U LWEenoYen
XpaHeHna a00BUTbIX BELLECTB

+TylweHnst HeboNbLIOro o4yara BO3ropaHus
YcTpaHeHust n30bITOMHOW BRAXXHOCTM BO3ayXa



NP OTPABNEHUW NAPAMU ANOBUTBIX BELLECTB YHVBEPCAJIbHOW
MEPOW NEPBOW NMOMOLLN ABJTAETCA

BbinuTb 6ornbLUoe KONMYeCcTBO BOAbI

+BbIBECTM NOCTpagdaBLLEro Ha CBEXMIN BO34yX U oBecneyvnTb NOoKowu
[AblwaTtb napamu 3TUIOBOro cnvpTa

Bbi3BaTb pBOTY

OCHOBHbIMW CUMITTOMAMW OTPABJIEHNA ®OCPOPO-
OPIAHMYECKNMWN COEANHEHNAMU ABNTAKOTCA

+ pesKoe CyeHue 3paykoB, 00MNbHOEe CMHOOTAENEeHNe, 3aTpyAHEHHOe Ablxa-
HMe.

MeTannuyeckum npmBkyc BO pTy

"onoBHas 6onb

CocTosiHme andgopum

NMPUCYTCTBUE AQOBUTBIX AIIKUITAMWHOB U X NMPOU3BOAHBLIX MOX-
HO OBHAPYXXNTb

Mo ammmnavHomy 3anaxy

Mo apkomy LBeTY NX Napos

Mo 3anaxy TyxnbIx auy,

Mo 3anaxy yepemyxm

2) OTKpPbITble 3a4aHus (TECTOBbLIE, NOBbILLEHHbIN YPOBEHb CNOXXHOCTU):

1.KAK HASBIBAETCA YIMNAKOBKA, HEMNOCPEOCTBEHHO COINMPUKACAHO-
LUAACAHA C JIEKAPCTBEHHbBIM MNMPENMAPATOM

OtBerT. lNepBUYHasn

2. 'AMEHEHWE XUMWYECKOIO COCTABA N BHELWHEIO BUAA TP HE-
MPABUIIbBHOM XPAHEHWW HABJIKOOAKOTCA Y KNCIIOTbl ACKOPEMHOBOW 10O
NMPUYNHE

OtBeT. OKucneHud.

3. JIEKAPCTBEHHbLIE CPEOCTBA, TPEBYIOWME 3SAWNTBI OT YIETYYWU-
BAHNA

OTBeT CNUPTOBbIE 3KCTPAKTbI M HACTONKM

4. XUOKMM NEKAPCTBEHHbLIM CPEOCTBOM C PE3KMM 3AMNAXOM AM-
MWAKA ABJTAETCA

OTBeT HalaTbIPHbIA CANPT
5. KO'HEOMNACHbIM NNEKAPCTBEHHBLIM CPEACTBAM OTHOCATCA
OTBeT cNUpTOBbIE N 3UPHbIE HACTOMKM

6. NP XPAHEHWW B3PbIBOOIMNACHbIX NEKAPCTBEHHbIX CPEACTB CIJIE-
AYET NMPUHNMATbB MEPBHI



OTBeT npeaoxpaHsiTb OT MOBbLILEHHOW TemMnepaTypbl, OTKPLITOrO MraMeHn U
COJTHEYHBIX Ny4Yen

7.B KAKUX YCNOBUAX HEOBXOAOMMO XPAHUTL NEPEBA3OYHbIE CPE[-
CTBA

OTBeT B CyxOM NPOBETPUBAEMOM MOMELLEHNM B LLKadax 1 sLmKax,

8. KAK HA3BIBAETCA MNPUBOP N3MEPAIOLWMI OABIEHME MPW MPOBE-
OEHN BAKYYMHOW MNMEPEMOHKU
OTtBeT GapomeTp

9. KAKOW KIACC YITEBOAOPOJOB HE PEATMPYET MPW KOMHATHOWM
TEMMEPATYPE C KOHLIEHTPMPOBAHHOW CEPHOW KMCROTOW W BPOMHOW
BOAOW

OTBeT ankaHbl

10. KAK OCYWECTBNAETCA XPAHEHWE JIETKOBOCITAMEHAIOLWMXCA
OPIAHNYECKUX NNEKAPCTBEHHbIX BELLECTB

OTBeT B HecropaembliX LUKaCbaX, oTAEeNIbHO OT BeWeCTB U npenapatoB APYrnx
KrnaccoB

11. KAKME KAYECTBEHHBLIE PEAKLUW MOXXHO MNMPOBECTWN HA KPATHbIE
CBA3N B OPTAHNYECKUX COEANHEHUAX,

OTBeT peakumsa obecuBeymBaHus OpPOMHOW BOAbl M peakuns obecuBevnBaHUS
nepmMaHraHarta kanus

12. KAKAA PEAKUMA ABMAETCA KAYECTBEHHOW HA ANBbAEMVOHYIO
FPYMNy

OTBeT peakuus cepebpsaHoro sepkana

13. KAKAS1 PEAKLIMA ABNAETCA KAYECTBEHHOW HA MHOIOATOMHBIE
CMNnPTbI

OTBeT peakuust KoMnnekcoobpasoBaHUs ¢ rMAPOKCMAOM Meaun

14. KAKME KITACCbl OPTAHNYECKMX BELWECTB MOI'YT BbITb MEXKIIAC-
COBbIMU N3OMEPAMU ONTA ANNbAEMMA0B

OTBeT KEeTOHHbI, HenpegernbHble CnnpTbl, HenpeaernbHble NPoCThie SCbI/Ipr, rete-
pouuknn4yeckme coegnHeHna ¢ ogHnMm atoMoOM Kucropoaa

15. B PEAKUMAX C KAKUMW COEONHEHUAMU MPOABNIAKOTCA OCHOB-
HbIE CBONCTBA AMNHOB

OT1BeT B peakuusix ¢ NPOTOHOAOHOPHLIMM KMCNOTaMun
CuTyaumoHHble 3agaun



3apayva 1 OnpepneneHne fO6pPOKa4YeCTBEHHOCTU aLeTUNICanMuuIoBOMn KUc-
noTbl

AueTuncanuuunoBas Kucrnota (acnupuH) nNpu XpaHeHUn B CbIPOM MOMeLLEHUN
MOXeT B3anMOenCcTBoBaTb C BOAOMW M pasnaratbcs. HanuwunTe ypaBHEHUS peakummn
pasnoXeHns aueTuncanuumMnoBon KUCNoTel nod aenctenem Bogbl. C NOMOLLbIO KaKom
Ka4eCTBEHHON XUMWYECKON peakuunm MOXHO onpenenntb [L06poKavyeCTBEHHOCTb
acnupuHa? Hanuwmte XxumMunyeckne ypaBHEHUS 3TOM KadeCTBeHHoM peakuuu. [lo
Kaknm BU3yanbHbIM npu3Hakam peakuunm MO>XXHO OTNUYNTb YUCTYIO
AueTuncanuunnoByto KACIIOTY OT NPOAYKTOB ee pasfnoXxeHna?

OTtBeTr

AueTuncanmumnoBasi Kucnota (acnupuH) Npu XpaHeHUn B CbIPOM MOMELLEHNN
MOXeT B3aMMOOenCTBOBaTb C BOAOW M pasnaratbCsl ¢ 0bpasoBaHMEM CanuuMioBOWn
KWUCINOTbI.

YpaBHeHuWe peakumm

HOOC COOH o
o +H,0
—> +
H,C OH
H,C o OH

yYKCycHast
AneTHICATNIHIOBAs KHCJIOTA CAJTMINJIOBAS KHCJIO0TA KHCJIOTA

Mpu3HakoM [o6poKkavyecTBEHHOCTU acnuprHa SBNsSieTcs oTpuuaTtensHasi npoba Ha
hEeHONbHbIV MMAPOKCU.

ypaBHeHVIe KayeCTBEHHON peakunn

(0]
COOH
o
+ FeCl; — > i + HC
e
OH 0/ \CI

Ecnu B npobe auetuncanvMuunoBOW KUCMOTbl COAEPXUTCA NPOAOYKT ee
pasnoxeHus (canuuunoBas KMcnota), To Npy B3aUMOAENCTBUM C XIIOPUOOM XKeneaa,
pacTBop npuobpeTeT duorneToBoe okpawmBaHue. Ecnu auetuncanuumnosas
KMUCMNoTa YyncTas, TO oKpacka pacTBopa He U3MEHUTCS.

3agaya 2 OnpegeneHne CTPYKTYPHbIX U NPOCTPAHCTBEHHbLIX U30OMEpPOB
OpraHu4YecKnx coeguHeHun

Ana coeguHeHus ¢ monekynapHon dopmynon CsHi0O, npuBeante npumepsbl
rpadpnyecknx (CTPYKTYpHbIX) OPMYI Ha KaXabl U3 HaWOEHHbIX TUMOB CTPYKTYPHOW 1
NPOCTPaHCTBEHHON N30OMEPUN.



OTtBer

HaHHasa monekynsipHas dopMyna COAEPXMT NSATb aTOMOB yrrepona, OecsaTb
aTOMOB BOAOpOAda W oauvH aToM kucropoaa. M3 aToro MoXHo caenatb BbIBOA, YTO Mbl
MMEeM [eno C KhnaccaMu KUCRopoacodepXallMx OpraHUYecknx CcoeauHEHWNA.
BcnoMHMB ocHOBHbIE (hyHKLMOHArbHbIE rpynnbl coaepKallne B CBOEM cocTaBe oauH
aTOM KMCrnopoaa, MOXeM NPUBECTU HECKOSbKO NPUMEPOB MEXKIACCOBbLIX M30MEPOB.

MexxknaccoBasi nsomepus
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[ns 60nbLWNHCTBA KNAcCoOB OpraHNYeCcKknx CoeamHeHnn cogepxalumx 6onee 3-

4 aToMOB yrrepoaa, XapakTepHa M3oMepusi yrnepoaHoro ckeneta. lMNokaxem ee Ha
npMMepe neHTaHans.

N3omepus yrnepogHoro ckeneta
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B npuBedeHHbIX Bbille MpUMepax MEeXKNacCoBbIX WU30OMEPOB BCTPEYaloTcs

COedMNHEHUs1 C OBOMHOWN CBSA3bIO (Henpe/:l,eanble CnnpTbl N HenpeaeribHble NpocCTble

acupbl). CrnepgoBaTternbHO, ANS AaHHbIX BELWECTB MOXHO HanucaTb M30Mepbl Mo
MONOXXEHWUIO KpaTHOW CBA3MN.
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[ns cnUpTOB M KETOHOB XapakTepHa M30oMepust NMONOXeHUs pyHKLMOHANbHOW
rpynnbl
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N3omepus nonoxeHns yHKLMOHANLHOW rpynrbl
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[nsa opraHnyecknx coefuHeHUNn cofepXalunx ABOWHbIE CBA3W WUMWN LUKIIbI,
BO3MOXHO CyLLIECTBOBAHWE reoMeTpu4eckux nsomepos

"eomeTpuyeckas (LMC, TpaHC - UsoMepus)
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B cnyyae, ecnv B CTpyKType OpraHNU4ecKnx MOeKysn NpucyTCTBYIOT XMparsbHble
LEHTPbl, TakMe COeAMHEHUSI MOryT CYLIeCTBOBaTb B BMOE OMTUYECKMX M3OMEPOB.
Yawie Bcero, B kayecTBe XMparnbHOro LEHTpa BbICTYNaeT acMMMEeTPUYECKUn aToM
yrnepogaa.

npOCTpaHCTBeHHaFI n3omMepund
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3agaya 3 [Natb HasBaHMe COeAMHEHUID NO CUCTeMaTU4YeCcKom
HomeHknaTtype UIOMAK

[ante Ha3BaHMe COEOUHEHWMIO NO NpaBunam 3aMeCcTUTENbHOW HOMEHKNATYpbI
MHIOTAK 6e3 ydyeTa NpoCcTpaHCTBEHHOIO CTPOEHNSA MOMEKYITbI.
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