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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: CchopmMupoBaTb KOMNETEHUMM oby4atowlerocs B o6nacTv OpraHM4eckol Xumuu, a
TaKke gaTb NOHATME 006 OCHOBHbIX KOHLEMNUUSX OPraHUYeCKON XMMWW, BaKHEWLUNX MeTOAax MOMyYeHUs N XUMUYECKMX
npeBpaLLeHnsX OpraHMYecKMx COeOMHEHUN PasfiMyHbIX KNaccoB, HOBENWWMX MeTodax onpedenieHus CTpoeHus
OpraHM4yecknx BeLLeCTB, OCHOBHbIX MNYTAX MNPAKTUYECKOrO WCMOMb30BaHUA OpPraHU4ecKMX COeAMHEHUN, BaXXHEMLUMX
3KOMorM4yeckmx npobnemax, CBA3aHHbIX C NOfyvYeHneM, nepepaboTkon 1 MCNoNb30BaHNEM OPraHNYeCKUX BELLECTB.

1.2 3agauvm gUCUMNINHbLI:

« [laTb B BMAE NEKUMIA OCHOBHOM OO0BLEM WMHGOPMALUN O BAXKHEMLIMX KOHLEMUMAX XUMUU OpPraHU4ecKux
COeAVHEeHUNn, MeTodax MOSyYEHUS U XUMUYECKMX MNpPeBpPaLUEHNsIX OpraHMyecknx COoeauHEHWN, HOBEWWMX MeTodax
onpeaeneHns CTPOEHUS OPraHMYECKUX BELLECTB, OCHOBHbLIX MYTAX MPaKTU4ECKOro WCNoSib30BaHWUs OpraHUYecKux
COeaVHEHUN;

» 3akpenuTb NONyYeHHbIE 3HAHUS MYTEM KOHTPONMPYEMbIX CAMOCTOATENbHbLIX PaboT, KOHTPOSbHLIX paboT,
KOMSOKBNYMOB;

* B xoge BbINonHeHMs nabopaTopHbix paboT 3akpenuTb Ha NpakTUKe M3ydaeMbll matepuar, cdopMnpoBaTb
OCHOBHble HaBblkM OOpallleHnsi C OpraHM4YeckMMy BelecTBaMu, B TOM YMUCe B MpoLeccax MX CUHTe3a, OYUCTKN U
naeHTuduKkauuu;

* PaccmoTpeTb rmaBHble 0611acTu NPUMEHEHUs1 OpraHN4YeCKNX COeANHEHUIA.

1.3 TpeboBaHus K NnpeaBapuTenibHOM NOAroTOBKe OOy4aloLerocs:
MpenBapuTenbHasi NOAroTOBKA NpegnonaraeT co3gaHue OCHOBbI AN (POPMUMPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

AHanuTuyeckas Xxmumus 1 orU3nKo-XMMUYECKNE METOAbLI aHann3a
OcHOBbI TOKCUKOMNOrmn
O6Lwasn n HeopraHnyeckast XuMmnsi

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlK-1: Cnoco6eH NpUMeHATb ecCTeCTBEHHOHaY4YHble U OOLEeNnHXeHepHble 3HaHUsA, MeTOAbl MaTeMaTUYECKOro
aHanusa u mogenupoBaHusi B o6nacty npodeccuoHanbLHoOM AeATeNbHOCTU

3HaTb: eCTeCTBEHHOHAYYHYHO CYLLIHOCTb TEXHOMOMMYECKMX MPOoLLEeCCOB, MaTepuarnos nonMrpadnuyeckoro U ynakoBoO4YHOro
NpoOM3BOACTBA; MEeToAbl MaTeMaTM4eckoro aHanMsa W MOAENUPOBaHWs MPOLIECCOB, MNapamMeTpoB KadecTBa
nonurpacnyeckon 1 ynakoBOYHOW NPOAYKUUN; BUObI U3MEPEHWUIA U anropuTMbl 06paboTKM aKCnepMMEHTarnbHbIX OaHHbIX;
OCHOBbI MaTeMaTU4eCKOro MoAeNMpoBaHns BU3HEC- NPOLECCOB Nonurpady4eckoro U ynakoBOMHOro NPoM3BoAcCTBa.
YMeTb: y4yacTBOBaTb B BbISIBIEHWU €CTECTBEHHOHAYYHOW CYLIHOCTb OOBEKTOB WCCNEAOBaHUN; yyacTBOBaTb B
NpoBeAeHNN TEOPETUYECKMX M IKCMEPUMEHTAmNbHbIX MCCNEeAOoBaHU MO CTaHAAPTHbIM WU HEeCcTaHO4APTHbIM MeTOAMKaM;
nonb3oBaTbCsli MeTodaMuM MaTemMaTM4ecKoro aHanmsa WM MOLENUPOBaHUS MPOLIECCOB, CBOWCTB MaTepuarioB MU
XapaKTepuUCTMK  BbiNyCcKaeMow Npoaykuuu; BbIOMpaTb NporpaMMHble  cpeacTBa AN co3daHus  Mogenen
BGU3HEeC-NPOLLECCOB NoNUrpadmMy4eckoro U ynakoBOYHOro Npov3BOACTBA.

BnapeTtb: CnocOGHOCTLIO y4acTBOBaTb B OMNpPederneHuM uenen u 3ajad MCCNeLoBaHUsl; B 3KCMEPUMEHTANbHbIX
nccrneaoBaHUsIX MPOLLECCOB W CBOWCTB MaTepuanoB; B MaTemMaTM4eCKOM aHanuse v MOoAenvMpoBaHuMM B obnactu
npodpeccnoHarnbHo OeaTenbHOCTM; YyyacTBoBaTb B pa3paboTke MaTemaTuyeckux Mogenen OusHec-npoLeccos
nonurpadmnyeckoro n ynakoBoO4YHOro Npon3BOACTBa; y4acTBOBATb B MOATOTOBKE MaTepuarnoB Ans COCTABMNEHUSI HAyYHbIX
00630poB, NyGnvkaunn, 0T4ETOB.

OlNK-3: Cnoco6eH npoBOAUTbL U3MepeHUusi, o06pabaTbiBaTb 3KCNEepUMeHTanbHble AaHHble, HAbnAaTb U
KOppeKTMpoBaTb NapameTpbl TEXHONOrM4YeCcK1MX NpoLeccoB

3HaTb: TeopeTuyeckne OCHOBbI OPraHUYeCKON XMMUMK, BaXKHEWLUME KOHLEMUMM COBPEMEHHOW OPraHM4yeckom XUMUn w
HanpaBNeHNs ee NPakTU4YeCKoro NCNonb30BaHusI.

YMeTb: MNPUMEHATH 3HAHUA MO XMMWUW OpraHMYeCKUX COeOVHEHUN B Xode NpOodeCcCUOHaNbHON OeATENbHOCTY;
nonb30BaTbCsl y4EOHOM, CNpPaBOYHOM W Hay4yHOW nUTepaTypoy, obpaliaTtbCs C OPraHU4YeCKUMU COELOUHEHUSMU C
cobnogeHmem npaBun TEXHUKM 6€30MacHOCTH

Bnagetb: HaBblkaMM MWCMOMb30BaHUS XUMWYECKON TEPMUHONOTMUKW, HaBblkaMX 3KCMepUMeHTanbHon paboTbl C
OpPraHNY4eCKUMN COEANHEHNSIMU.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CemecTp
(kypc ans 3A0)

paboTa

KoHTakTHas

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgpen 1. TeopeTunyeckne  OCHOBBbI
OpraHn4ecKkon XuMmm

Tema 1. lNpeameT opraHMYECKON XUMUU U
KnaccudukaLumsi opraHM4Yecknx cCoeauHeHum
MpeomeT opraHnyeckon xumun. OCHOBHbIE
CblpbEBbIE WNCTOYHUKM nonyyeHus
OopraHuyeckux coeguHeHun. BaxHenwue
oTpacnMm  9KOHOMMKW,  CBSA3@aHHble  C
nony4yeHnem, nepepaboTkon "
notpebneHmem OpraHWYecKkMx BELLECTB.
MeToabl BblAeneHus " OYUCTKM
OpraHn4yeCckuX COeaANHEHNN.
BpyTtTO-chopMmynbi. CTpyKTypHbIE "
CKEneTHble dopmynbl OpraHn4yecKmx
BeLLeCTB, HeobxoaMMOCTb nx
ucrnomnb3oBaHus  Ong npegcTaBneHus
CTPYKTYPHbIX N30MEpOB.
lMpocTpaHCTBEHHbIE MOAENW OpraHUYecKnX
Monekyn (wapocTtepxHeBble u CTioapTa-
Bpurneba).

Knaccudukaums OpraHMyeckmx
COeVHEHUN. ABnexve roMonornu.
®PyHKUMOHanNbHble  rpynnbl.  Knaccel
HOMEHKMNaTypa OpraHN4eCcKMX COeaNHEHMI.
Obwwme wmetoabl U npuembl paboTbl B
nabopatopum opraHn4eckon XumMmmn.
JlabopatopHaa pabota Ne 1 TexHuka
GesonacHocTu npu paboTte B nabopaTtopumn
OpraHM4ecKoro cuHTesa.




Tema 2. OcoBEHHOCTU CTPOEHNSA OpraHN4eCKmX
coeauHeHnn

MoHATUA O XMMMUYECKOWN peakuumn 1 XMMN4eCKon
ceasn. [Mpupoga un cnocobbl oGpasoBaHus
CBSI3eM B OpraHU4eckux coeauHeHusx. [se
cucTemMbl npeactaBneHun o6 obpasoBaHum
XUMUYECKMX CBSI3ei. Teopusi BaneHTHbIX nap
(I.Jibtonc-B.Koccenb). KoBaneHTHast n MOHHasi
CBA3b C TOYKM 3pEeHuUs JToW  Teopuwu.
KBaHTOBOXMMUYECKUNE npeactaBneHns o
npupoae XUMMUMYECKUX CBA3en. ATOMHblE U
MonekynspHole  opbutanun. [mMbpuamsaums
aToMHbIX opbutanen atoma yrnepoga. Curma-
U nu- cBA3U. XapaKTepuUCTUKU KOBamNeHTHOMN
CBSA3W: AfMHA, HanpaBreHHOCTb, MOMSAPHOCTb,
nonspmM3yemMocTb, 3Heprus.

OCHOBHbIE TWMbl paspbiBa XUMUYECKOW CBSI3U.
Fomonutuyeckun  (pagukanbHbI)  paspbiB
ceasn. OnpegeneHve paguvkana, YcnoBus
NpoTeKaHns pagvkanbHbIX peakuun.
FeTeponuTuyecknii  (MOHHbLINA) pa3pbiB CBSA3MW.
MoHATME KkaTMOHAa W aHWOHA, YCNOBMS
NPOTEKaHNSI MOHHbIX peaKkLu .

Knaccuduvkaums opraHuM4ecknx peakumm no
xapakTtepy npeBpaLleHunst: peakuum
3aMeLLeHns, NpUCOEaUHEHNs, OTLLENNEeHUs,
n3omepmusalmm.

JlabGopaTopHasi paboTta Ne2.
Mepekpuctannunsaumnsa opraHMyYeckmx BeLLECTB.

Pasgen 2. Yrnesogopoap!

J1,Ko,0




Tema 3. ArnkaHbl (npepenbHble
yrneBogopoabl, napaduHsbl.)

Obwaa dopmyna. [omonorudeckun psag
ankaHoB HOpManbHOro cTpoeHus. CTpykTypHas
n3omepus. MepBUYHBIN, BTOPUYHBIN,
TPETUYHBIN N YETBEPTUYHBIN aTOMbl yrnepoaa.
HomeHknaTtypa npegenbHbIX YyrneBo4OpPOaOB.
MMonyyeHve ankaHoB W3 NPUPOOHOrO CbIPbS:
nepepaboTka NpMpPOOHOro rasa, neperoHka u
KPEKMHI HedpTW.

BaxHewnLume pumsmyeckne n ToKCUKonornyeckme
CBOWICTBa NMpefenbHbIX YrineBogopoaoB.

Peakuumn pagvkanbHoro 3ameLleHust:
ranoreHMpoBaHue, HUTPOBaHuUe,
cynbdoxrnop1poBaHue. PasnnyHas

peakuMoHHasi  CMOCOOHOCTb  MEPBUYHOTO,
BTOPWUYHOIO M TPETUYHOIO YriepoaHbIX aTOMOB
B 9Tux peakumax. LlenHon paguvkanbHbIN
MexaHu3M rarnoreHnpoBaHus arnkaHoB.
OTHocuTENbHaa  YCTOMYMBOCTb  pPafuvKanoB.
VMHuunmnpoBaHue M UHrMGUpoBaHWe peakuui.
MpeBpalleHus yrneBodoOpPOAOB MPU  BbICOKMX
TemnepaTypax (KpekuHr). [dermgpupoBaHue
ankaHoB. Wcnonb3oBaHue TEPMUYECKUX
npeBpaLleHnii yrneBoAopooB npu
nepepabotke HedTM M KX IKOHOMMUYECKOE
3HayeHue. OkuncneHne npeaenbHbIX
yrnesoaopoaos.

WMcnonb3oBaHne npeaenbHbIX YrneBoaopoaoB
B OpraHW4eckom CuHTe3e. YrneBoaopoabl Kak
MOTOpHOe TonnmBo. OCHOBHblEe HanpaBneHus
CHWKEHUSI TOKCMYHOCTU  BbIXJTOMHbLIX ra3oB
OBuUratenen BHyTPEHHEro cropaHusi.
NlabopatopHaa pabota Ne3. OnpegeneHue
TemnepaTypbl NNaBNeHUs.
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Tema 4. AnkeHbl (3TUNEHOBLIE YIIeBOgOpPOabI)
["lomonornyeckun paa 3TUNEHOBbIX
yrnesogopoaos. Obuwas cdopmyna. N3omepusa
3TUNEHOBMX YrNeBogOpPOOOB: CTPYKTypHas w
reometpunyeckaa (E- u Z-). HomeHknaTtypa.
MpomblIwneHHbIe mMeToabl nosny4eHns
3TUNEHOBbIX yrneeogopoaos - ae-
rMOPUPOBaHNE U KPEKWMHT  npefenbHbIX
yrnesogoponoB.  [lonyyeHne  3TUNMEHOBbIX
yrneBoAopoaoB  AerMaporarnioreHMpoBaHMEM
MOSIOrasioreHonpou3BoaHbIX, Aermgparauunen
cnvpToB (NpaBuno 3aniueBa).

®dusnyeckme M TOKCUKOMOTMYECKME CBOWCTBA
oneguHoOB.

CtpoeHne ankeHoB. Xapaktep CBs3el B
aTuneHe, sp2-rmépungmsaums, nu-ceasb. [nvHa,
BaNeHTHbIE YIMbl, 3HEPTUS U NONSAPU3YEMOCTb
[BOMHOWN CBA3WN.

XvmMmnueckune CBOWCTBA. Katanutnuyeckoe
rmapvpoBaHune. Peakumm anekTpodunbHOro

npuncoegunHeHnsA n nx MeXaHNU3M.
anCOQ,EI,VIHeHVIe ranoreHos,
ramoreHoBogopoaos, XJ'IOpHOBaTVICTOIZ

kucnoTbl, Bogbl  (rvgpataums). [Npasuno
MapkoBHukoBa. PagnkanbHoe npucoegnHeHve
OpomMuMcTOro Boaopoaa, MEPEKUCHbIN 3PdEKT
Kapawa. OkucneHvne onecuHOB [O oOKuUcen,
FMUKONEW; OKWUCNEHMEe C Pas3pbiBOM OBONHOW
yrnepoga-yrnepogHon cea3n. O3o0HMpoBaHue.

Monumepwusauusa  oneduHoB.  MoHOMep®I,
onuromepbl, nonumepsbl. PagukanbHbin  ©

NOHHbIV MEXaHU3Mbl nonumepusauumn
3HayeHne NonMMepHbIX MaTepuarnos.
OTuneH, NpOnuneH, OyTuneHsbl. Ux

NPOMbILUIIEHHbIE  UCTOMHWKW W OCHOBHbIE
HanpaBneHns wucnonb3oBaHus. [lonuaTtunen,
nonunponuneH. WarotosneHve wusgenun wus
nonuaTuneHa kak npumep ©6e30TX04HON
TexHonoruu.

JlabopatopHaa pab6ota Ned4. OdpakumoHHas
neperoHka.




Tema 5. 1-3-AnkagueHbl  (COMPsSPKEHHbIE
OVEHOBbIE YrNeBoAopoabl)

Yrnesogopogbl C COMNPSPKEHHbIMU OBOWNHBLIMU
CBA3AMU: OMBUHWMA M m3onpeH. Cnocobbl
nonyyeHus aOuvBuHWNa w3 OyTaH-OyTeHoBON
dpakunn KpPEKMHr-ra3oB, M3onpeHa n3 neHTaH
-neHTeHoBOW  dpakumMM, a Takke U3
n3obyTtuneHa u gopmansgervga. dusnyeckme
U ToKcuKonorudeckme csonctea. CTtpoeHue
ONEHOB C COMPSPKEHHBIMU ABONHBIMU CBA3AMU.
Xapaktepuctnka csasen B 1,3-6ytagumeHe.
[MoHATME O conpsXXeHUN. SHEPTS CONPAKEHUS.
Cnocobbl M300paeHnss CTPOEeHMsI OUEHOB C
CONPSPKEHHBIMU ABONHBIMU CBA3AMM.
XvMuyeckue  CBOWCTBa " MeXaHWU3Mbl
npeBpaLleHMin OUEHOBbIX YreBoJopoaoB C
COMPSPKEHHBIMU ABOVHBIMU CBA3AMU. Peakuun

npucoeauHeHns BOAOpOAa, ranoreHos,
ranoreHoBo4opoaoB (1,2- " 1.4-
npucoeauHeHne). MexaHn3m
ANeKkTpoUNBLHOro npucoeanHeHns
(conpsikeHHbIN Kap6eHveBbIn NOH).

Monumepusaums n cononMmepusaLmsa aUeHOoB.
HaTtypanbHbll M CUHTETUYECKNA  KayudyKW.
MonyyeHne wusgenuin n3 pesuHbl. [pobnema
yTUnm3aumm oTpaboTaHHbIX PEe3UHOBbIX
n3genun.

Konnokenym no Tteme «OOwue wmetoabl U
npmembl paboTbl B TabopaTopum opraHn4ecKom
XUMUNY

Tema 6. ANKUHBI (aueTnneHoBble
yrnesogopoapl)
Obwaa dopmyna. [omonorudeckui  psag,

nsomepus, HOMeHKnaTypa. Monyyexue
aueTMneHa u3 MeTaHa, kapbupga kanbuus.
MonyyeHwne roMonoros aueTuneHa
[AernaporanoreHMpoBaHMem
AurarnoreHarnkaHos, ankunupoBaHvem
aueTuneHa.

dusnyeckme M TOKCUKONOTMYCEKME CBOWCTBA
aLeTuIeHoBbIX YrnesoA0pOaos.

CTpoeHve aueTuneHoBLIX YrneBogopoOaoB. Sp
-M'mbpuansaums. KBaHTOBOMEXaHM4eckas
TpakToBKa TPOWHOW CBSA3W. XapakTepucTuka
TPOVHOW Yrnepoa-yrnepogHon cBA3v (O4nuHa,
3HEeprusi, NOMASPHOCTb N NONAPU3YEMOCTb).

Xumunyeckmne CBOMCTBA. Peakuun
npucoeanHeHnst BoAoOpOAa, ranoreHos,
ranoreHoBogopoaoB, BObI, KapOOHOBbIX
KACNOT,  CUMHUIbHOW  KUCNOTbl,  CNUPTOB.
MexaHn3mbl rnaBHENLLUX peakuun
ANEeKTPOPUBLHOIo " HYKNeoMnnNLHOro
NpUCOEeaNHEHNS. Peakuumn 3ameLleHuns
TEPMMHANbHOro aTtoma BoJopoaa:
obpasoBaHue aueTuneHnaos,

MarHumopraHn4yecknx coeanHeHun.

Pornb auetuneHa kak BaXHeWLWero Cbipbs
NPOMbILLIIEHHOrO OPraHN4YeCKoro CMHTE3a.
TexHonornyeckme pacyeThbl CunHTe3a
OpraHM4yeckux COedMHEeHUNn Ha npumMmepe
nonyyeHus 6GpomMmucToro nonponuna.
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Tema 7. UnknonapaduvHbl (HadTeHbI)
CTpykTypHass u13oMepusi  LuKnonapaguHoOB.
HedTb kak MICTOYHUK NOMNy4YeHUs HaPTEHOB.
CTtpoeHue  Tpex-, YeTblpex-, natu- U
LIECTUYIIEHHBIX LMKIOB.

Xummyeckme  cBowcTBa  LuMKnonapaduHOB.
OTHOocUTENbHas MPOYHOCTb  LUWUKMOB B
3aBMCMMOCTM OT MX pasmepa. [vapupoBaHue,
OEeWCTBME rarnoreHoB U MuUHeparnbHbIX KUCIOT,
OKMCneHve, nsoMepusaums LmukrnonapaguHoB.

Tema 8. ApomaTtuyeckme yrnesogopoabl
HomeHknatypa 1 u3omepus. [lonydeHue
OeH3ona K ero roMomnoroB: apomaTtu3auusd
HedpTn (pndopMUHT), BblaeneHve n3
KaMEHHOYronbHON CMOJbl, KOKCOBOrO rasa,
HedTH, AnkunupoBaHue GeHsona.

®dusnyeckme M TOKCUKOMOTMYECKME CBOWCTBA
GeH3ona n ero roMosnoros.

Mpu4mHbI BblOeneHns apomaTtnyeckmx
coeavHeHun B ocobbii pag. [lMoHsTue 06
apomartumyeckom xapaktepe. Popmyna Kekyne.
CoBpeMeHHble 3MNEKTPOHHbIE "
KBaHTOBOMEXAHNYeCKMe npeacTaBneHnss o
CTpoeHun 6GeH3ona. JHeprus ConpskeHus
OeH3ona w© MeToAbl ee  onpeaeneHus.
Ob6bscHeHne ocobbix cBowcTB  BeH3ona,
KpUTEPMM  apOMaTU4HOCTU  OpPraHMYecKnx
COeaMNHEHNN. MpaBwuno 3.XtoKkKens.
HebeH3ounaHble kapbo- n retepounkimyeckue
apoMaTu4yeckue CUCTEMBI: LMKITONPONEHUTUN

-KaTUOH, LMKNoNeHTaaUeHUMN-KaTuoH,
eppoLeH, TPONUIMMA-KATUOH, MpOCTenLIne
reTepoLMKIbl.

Xummnyeckmne CBOWCTBA. Peakuun

npucoeguHeHusi BOOOPOAA, ranoreHoB, 030Ha.
OkucneHune 6eH3ona n ero romonoros. Peakuus

3ANeKkTpPodUINBHOIO 3ameLleHus:
ranoreHnpoBaHue, HUTpOBaHUe,
cynbupoBaHue, ankunupoBaHue n
aumnupoBaHune no ®pugento-Kpadrey.

MexaHuam aTUX peakuui, curma- u nu-
KOMNIeKchl..

MpaBuna 3ameweHnsa B pagy ©OeHsona.
3amectuterm | u Il poga. WHAYKUMOHHbIE
appexTbl " appeKThl ConpshXeHuns.
Cratnyeckne U1 AMHaAMUYECKME  BIUSAHMS.
BnusHne  npupogbl  3amectuTened  Ha
YCTONYMBOCTb []-KOMMMEKCOB.

Paspgen 3. ®yHKUMOHamNbHbIE MPOU3BOAHBLIE
yrneBo4opoaoB

no




Tema 9. "anoreHnpoun3BogHbIe
yrneso4opoaoB

MoHoranoreHonponsBogHble npeaenbHbIX
yrneBooopoaoB, HoMmeHknatypa. [lepBuuHble,
BTOPUYHblE,  TPETUYHbLIB  raroreHankaHbl.
CtpykTypHas usomepusi. Ctepeonsomepusi (Ha
npumepe 2-xnopbyTtaHa). AHTUNOABI
(sHaHTMOMEepbI), pauemaT. [1pOeKLMOHHbIe
dopmynbl Puwepa. OTHeceHne n3omepos Kk D-,
L- u R-, S-koHcurypaumm. BpalieHue
NAOCKOCTN MOMSPU3OBaHHOIO CBeETa, MeToAbl
pasgeneHns 3HaHTMOMEPOB.

lMony4yeHne ranoreHankaHoB M3 npefenbHbIX
yrneBo4opoaos, oneduHOB U CNUPTOB.
dunsnyeckme N TOKCUKOMOrMyeckne CBOWCTBA
ranoreHarnkaHoB, WX 3aBUCUMOCTb OT NpUpoAbl
ranoreHa v yrnesogopoaHoro pagukana.
Xapaktepuctnka CBsI3e/  yrnepoa-ranoreH:
OnuHa, 3Heprus, NONSAPHOCTb,
nonapusyemoctb.  NHAYKUMOHHbIN  addpekT
aToma ranoreHa.

Xvmnyeckne cBorctBa. MexaHnsam peakuui
HykneodunbHoro 3ameuieHms (SN1 un SN2).
Peakuuns ranoreHankaHoB ¢ BOAOW, aMMUaKoM,
ankoronatamu, COMsIMA CUHWUITBHOW KUCNOThI,
conaAmMu  KapboHOoBbIX  kucroT.  dakTopbl,
BNugoLme Ha xoq HYKNeoMuneHoro
3amelLleHus (cTpoenwne ranoreHarnkaHa,
xapakrep yxogsuien rpynnel, cuna
HyKneogunbHOro peareHTa, npupoga
pacTBopuTens). Crepeoxumus peakuni
HyKneodunbHOro 3ameLleHus, peakuunu
ONTUYECKM aKTUBHbIX coeanHEeHnN,
npoTeKkawLme C coXpaHeHnem KoHdurypaumn,
c obpaLieHvem KOHdpurypauuu,
pauemMunsaumnen. MNoHaTre o
cTepeocneynduyeckux n ctepeocenekTUBHbIX
peakumsx.

Peakunn OTLENSIEHUS. anbda-
OnNUMUHUpoOBaHMe. BsanmooTHoLleHne
NMOHATUN "HYKNEeouUrbHOCTL" U "OCHOBHOCTL".
MpaBuno 3anuesa, ero o6bAcCHeHKe. oHsaTHe
O PEernoceneKkTUBHbIX peakumax. KoHKypeHuus
peakumn SNMMUHUPOBAHNA U HYKNEodUNbLHOro
3ameLleHus. akTopbl, BMSAOLWMNE HA CKOPOCTb
OTLIENNEeHNss U  COOTHOLIEHWE MpPOAYKTOB
oTwenneHns 1 3aMmelleHus  (CTpyKTypa

ranoreHarnkana, OCHOBHOCTb peareHTa,
TemnepaTtypa, NoNspHOCTbL PacTBOPUTENS).

ApomaTtunyeckme ranoreHonpon3BoaHbIE
yrneBo4opOaOB. MpuynHa WHEepPTHOCTU
apvnranoreHMaoB B peakumnax
HyKneounbHOro 3amelleHund. [sa Tuna
peakuun apomMaTn4ecKkmx

ranoreHonpon3BoaHbIX: C y4actuemM Kombua U
CBSI31 yrrepoa-rasnoreH.

JlabopaTopHasi paboTta Ne5. CuHTes
GpomMmucToro nsonponuna.




Tema 10. CnupTbl

"omonornyeckni psa npenenbHbIX
opgHoaTtoMHbIX cnupToB. O6wasa dopmyna.
M3omepus. MNoHATNE O NEPBUYHBIX, BTOPUYHBIX
N TpeTUYHbIX cnnpTax. HomeHknaTtypa cnupTos.
Cnocobbl nonyyeHWss CAMPTOB: TMAPOMM3OM
ranoreHankaHoB, ruapartaumen HenpeaenbHbIX
coeavHeHun, BOCCTaHOBMEHNEM
KapOOHUIbHBLIX COEOUHEHUA.

®dusnyeckme M TOKCUKONOrMYECcKMe CBOWCTBA.
BogopogHas cBaA3b. Ee  BnusHne  Ha
TemnepaTypbl KUMEHUsI CNUPTOB.
Xapaktepuctnka cBazen C-O m O-H B
MOJeKynax CnmpToB.

XvmMmnueckue CBOMCTBA MexaHu3m
BaXKHENLINX npeBpaLLeHn CMMpPTOB.
KucnoTHble CBOMCTBA: peakLmm CO LWeNoYHbIMU
meTannamu. OCHOBHbIE  CBOWCTBa: COMMK
OKCOHUA. Peakumm ¢ ranoreHoBogopoaHbIMMU
Kncnotamu, ranoreHugamu docdopa,
TUOHWUNXNopugom. [erngpatauuss CnvpTOB:
nonyyYyeHve arnkeHoB (BHYTPMMONEKynspHas
aervgparaums) n NpPOCTbIX acmpoB
(MexxmonekynsipHas aermgparauus).
MonyyeHune CIOXHbIX achupos npu
B3aUMOAENCTBUN  C  OpraHu4ecKumm n
MUHeparnbHbIMW KUCnoTamu (3Tepudmkaums).
OxkucneHuve n germgpupoBaHne CnupTos.
MeTunoBbi, 3TUMOBLIN W BbICLUME CAMPTHI.
Cnocobbl  MX TEeXHUYECKOro MonyyYyeHus wu
NpUMeHeHNe.

"
n

D,ByxaTOMHble cnupThl, mnnm rmuKonwu.
I'IonyquVle rmaponmn3om
aunranoreHonpouns3BoaHbIX n rM,cl,paTaumePl
3MNOKCMCOEOUHEHUIA.

dusnyeckne M TOKCUKONOrMyeckme cBOWCTBA.
OCcoBEeHHOCTU XUMWYECKUX CBOWCTB FTUKOMNEN:

obpasoBaHue BHYTPUKOMNNITEKCHbIX
cCoeiHEHUNW C MeTannamMm nepemMeHHou
BareHTHOCTH, BHYTPUMONeEKynsapHas n

MeXMOoneKynsapHasa gerngpataums.
OTUNEHINNKONb, Er0 TEXHMYECKOE NONy4YeHne 1
npumeHeHuve. MmuuepuH. MNonyyeHne u3 Xnpos,
nponuneHa, auetuneHa. dusmyeckme cBOMNCTBA
rnvuepuHa. XuMmunyeckme cBoWCTBa:
obpa3oBaHMe rmuuepaToB, CIOXHbIX 3¢UNPOB,
permapartaums,  okucrneHve.  lNpumMmeHeHue
rmyuepuHa B NPOMbILLIIEHHOCTH.




Tema 11. OgHO- 1 MHOrOaTOMHbIE (PEHONMbI

M3omepusa U1 HOMeHknatypa  ¢eHOmoB.
MonyyeHne  eHonoB  BblaerneHuwem 13
KaMeHHOYrofnbHON CMOfbl, M3 CynbGOKUCIIOT,
ranoreHonpoM3BOAHbIX, apomaTU4ecKmnx
aMWHOB W OKMCReHnem romonoros 6eH3ona.

Xummnyeckue csoncTtea. Peakumm deHonbHOro
rmgpokcuna: obpasoBaHue deHonAToB
(KMCnoTHbIE CBOWCTBA), arnkunMpoBaHue,
auunupoaHue. OTnu4ne CBOWCTB (PEHOMOB U

CMMpPTOB. OcobeHHOCTH peakuui
ANeKTpOUNBHOIO 3amelleHns y ¢eHonos:
rarnoreHupoBaHue, HUTpPOBaHUe,
cynbumpoBaHme.

deHon, ero nonyyeHne U NpUMEHEHME.
deHonodopmanbaerngHbie cmonbl. Kpesonsbl.
Anbgervabl N KETOHbI

CTpoeHne, un3omMepuss M HOMEHKNaTypa
anbaernaoB " KETOHOB. MonyyeHune
anbOoerMgoB M KETOHOB  OKUCNEHMEM U
OEernapupoBaHMEM  CMMPTOB,  MAPONN30M

OVranoreHonpon3BOAHbIX, rmopaTtauuen
auetmneHa ero romonoros. OKCOCUHTES.
Cneuudmyeckune mMeToabl nony4eHus

apoMaTtuMyecknx anbgermgoB M KETOHOB:
peakunm  dopmunupoBanHua  (FatTtepmaHa-
Koxa) un aumnupoBaHus (Ppuaensa-padrca).
dunsnyeckne N TOKCUKONOrMYECKNe CBOMNCTBA.
CTpoeHne n xapakTepucTuka KapOOHUIbHOM
rpynnel. OTnnune cesasm C=0 ot cesAsm C=C.
XuMmunyeckmne CBOMCTBA. MpucoeanHeHwmne
Bogopoda. Peakuum ¢ HykneogunbHbIMU
peareHTaMu U UX MexXaHW3Mm: B3aMMOAENCTBME
C CMHUITbHOWN KMCOTOW, MarHMmnopraHn4yecknmum

COoeaUHEHNAMU (peakTuBbl "puHbApPA),
oucynbumTom HaTpwus, aMMUnaKkom,
rMOpoOKCUNaAMUHOM, rmgpasmHomMm,

eHnrmgpasmvHomMm. B3anmopencreune co
cnuptamm — obpasoBaHve nonyaueTtanen wu
aueTtanen. Nonumepusaums ansgerngos.
Taytomepusi  KapOOHMWIbHBIX ~ COEOUHEHWN.
MoaBwxHOCTL aToMOB  BoAopoda npu
anbda-yrnepogHoM aTome KapOOHWUIBbHbIX
coevHeHUn. AnbgonbHas W KpPOTOHOBas
KoHAeHcauus.

OxkucneHve anbgergoB U KeToHoB. Peakuwus
cepebpsiHOrO  3epkana —  KadeCTBeHHas
peakuus Ha anbaervabi.

MypaBbuHbIl  anbderng  (popmanbaerng).

Mony4eHve B TEXHUKe. Monnmepsl
cdopmanbgermga. YKcycHbln anbgerma. Ero
nonyvyeHve n npuMeHeHue. AueTOH,
TeXHn4eckne MeToabl nonyyeHns "
npuMeHeHuve.

OcobeHHOCTN apomaTM4ecknx anbAerngoB u
keToHoB. Peakunn ¢ yyactuem rpynnbl C=0 u
6eH30MbHOro konbLa (anekTpodunbHoe
3aMeLLeHne B M-NOJIOXEHUE).

JlabopaTopHasi paboTta Ne6 N3oamunaueTar.




Tema 12. KapOoHoBble KUCHOTbI U UX
Npou3BoaHbIe

HomeHknaTtypa n nsomepus. omonornyeckmn
psa npedenbHbIX OAHOOCHOBHBIX KUCIOT. WX
nony4yeHne OKUCNeHMeM NEPBUYHBIX CIMPTOB U
anbaernaos, U3 ranoreHonpPom3BOAHbIX Yepes
HATPUMBI U Yepe3 MeTanfoopraHuyecksie
COEeQMHEHUS!, OMbINIEHUEM CMOXHbIX 3UPOB.
[MpombILWEeHHbIE mMeToabl nony4YyeHus
KapbOHOBbIX Kucnot OKMUCINEHVEM
napadVHOBLIX YrNEeBOAOPOAOB, OKCOCMHTE30M.
®dusnyeckme M TOKCUKOMOTMYECKME CBOWCTBA

0HOOCHOBHbIX KWCIOT. CTtpoeHue
KapOOKCMbHOW rpynmnbl 1 KapboKkcunaT- NOHOB.
Xumunyeckme CBOMWCTBA. KoHcTaHThI
KMCIOTHOCTW. O6pa3soBaHue conen,

aHrMagpuaoB, ranoreHaHrMgpuaoBs,  amugos,
HUTPUNOB, CMOXHbIX  3dupoB. W3yveHne
MexaHu3Ma peakuuin C MOMOLLUBbI MEeYeHbIX
aTOMOB. MmaBHenwwne 0COBEHHOCTH
NPOU3BOAHbIX KACNOT N UX MPUMEHEHME.
MypaBbHad M yKCycHaa  Kucrotbl. WX
TEXHUYECKOe MofnyyeHne U  MpUMEHeHue.
BbIBLUME XNPHbIE KNCNOTHI.

Mbina. [loBepXHOCTHO-aKTMBHblE BellecTBa
(MAB). MNMpobnema 6uopasnaraemoctu MNAB.
HenpegenbHble  OOHOOCHOBHbIE  KUCAOTHI.
AKkpunoBass n MeTakpunoBasi KUCMOTbI, WX
aupbl M HUTPUMBL. TexHudyeckne meToapl
nonyyeHuss U1  nNpUMeHeHne. Xumudeckue
CBOWCTBaA. Monumepusaums "
cononumMmepusauus. KpotoHoBas 1 onevHoBas
KMCNOTbI.

[ByxoCHOBHbIE HacblLLEeHHble KNCIOTBI.
OcCOBEHHOCTM  (PU3UYECKUX U XUMUYECKMX
ceoncTB. LLlaBeneBas, manoHoBasi, sHTapHas 1
agunuMHoBas KUCNOTbI. TexHu4eckne crnocobbl
MX NONyYeHUsi, CBOMCTBA N MPUMEHEHME.
ApomaTuyeckne kapboHoBble KMCMAOTbI. WX
nony4yeHWe  OKUCINIEHWEM  apoOMaTUYECKMX
yrnesoaopoaos. dusnueckne CBOWCTBA.
Xnumumyeckue CBOWCTBA: peakuuuM C ydyactuem
KapOOKCUMMbHOM rpynmnbl 1 6EH30BHOO KOrbLa.
BeH3onHas Kucnora. MNepekncb "
rmgponepeknch ©eH3ounna. dTanesas,
TepedTaneBas KACNOTHI.




Tema 13. AsoTcogepxallume opraHuyeckune
COoeaNHEeHUs

HomeHknatypa, knaccudpukaums u msomepus
MOHOHUTPOAankaHoB. [onyyeHne HUTPOBaAHUEM
arnkaHoB, U3 ranoreHankaHoB (HykneogunbHoe
3aMeLleHune).

CtpoeHnue HUTPOrpynmbl. dusnyeckne
cBoncTBa. [AMNonbHbIN MOMEHT.

XumMmmnyeckne  cBonctBa. BoccTtaHoBneHwue.
TayTomepus. AKTUBHOCTb BOOOPOAHbIX aTOMOB
npyu Q-yrnepogHoOM artoMe, KOHOeHcauus C
anbaerngamun. Peakums ¢ a3oTUCTOM KUCNOTOMN.
M3omepusa, knaccudpmkaums M HOMeHknaTtypa
apoMaTU4eCcKumX HUTPOCOEONHEHUIA.
Mony4yeHne HUTPOBaHUEM ©eH30nbHOro
Konbua. HwuTpylowme  areHTbl,  YCNoBuS
NpoBeaeHUs peakuumn N MexaHuam.
XuMmnyeckme  CBOWCTBA. BoccTaHoBneHune
apomMaTn4ecKmx HUTPOCOEANHEHMI B
HEWTpanbHOW, LWENOYHOM M KUCMOW cpenax.
AKTMBUMpYIOLLIEE BMMSHWME HUTPOrpPyMMnbl  Ha
3aMecTUTENM B OPTO- M Napa-nosioKeHUAX B
peakumax HyKrneounbHOro 3amMmeLLeHNs.
Knaccudmkauyus aMUHOB: nepBuYHbIE,
BTOpPUWYHbIE, TPETUYHbIE. HOMeHknaTypa.
Mony4yeHne aMWHOB ankunMpoBaHMeM
aMMuMaka ranoreHankaHamm u  CcnMpTamu,
BOCCTaHOBIIEHNEM asoTcoaepalmnx
COEOWHEHUN  (HUTPOCOEOMHEHWIN, OKCUMOB,
HUTpWUnoB, amugoB). Puamyeckne CBOWCTBA
aMMHOB.

CtpoeHne amuHoB. sp3-CoctosiHme artoma
asoTa. Xapakrepuctuka caszen C-N n N-H.
XUMMYECKME N TOKCUKONOrM4Yeckme CBOMCTBA.
OCHOBHOCTb, 3aBMCUMOCTb KOHCTaHThbI
OCHOBHOCTM  aMWHOB OT WX  CTPOEHUS.
AnKnnupoBaHue 1 auunupoBaHme.

MoHATNe o anamuHax. 'ekcameTuneHauamuH.
MonyyeHune CUHTETUYECKOro BOJIOKHA
"HannoH". 3HayeHne npon3BoacTBa
CUHTETUYECKNX BOJTOKOH.




Tema 14. YrneBoapl
Knaccudpukauusa yrnesogos. MoHo-, onuro- u
nonucaxapuvasi.

MoHocaxapuapbl. Knaccudumkaums.
"eHeTU4ecKuNn D-psga caxapos.
OHaHTMOoMEpSbI, AnacTepeoMepbl 1 ANUMepBbI.
TayTtomepus " CTEepeoxnmms
MOHOCaxapuaos. Crepeoxumus
IMWKO3NZHOIO LEHTpa, aHoMepbl. fBreHue
MyTapoTauumn.

Mony4yeHne MoHocaxapuaoB rMaponmM3oM au-
N nonmcaxapuaos.

Xummyeckue cBoncTtBa. Peakummn OTKPbITbIX
dopmM: OKMCneHue, BOCCTaHOBIEHNE,
B3aMMOAENCTBME C CUHWUIBHOW KUCIIOTON,
rMOpPOKCUNAMUHOM, deHunrngpasnHom,
anMvepusaums nog LOEWUCTBUEM LLESOYEN.
Peakunn LIMKITUYECKNX dopm:
ankunupoBaHue (4acTUYHOE WU MOJIHOE),
obpasoBaHue N-rnMko3ngos, aumnMpoBaHue.
BpoxxeHne moHocaxapvaos.

Oncaxapuabl. Knaccudpmkaums mn cTpoeHue:
BOCCTaHaBnvBawLLne (manbTO3a,
uennobuosa), HeBOCCTaHaBmnMBatLLme
(caxaposa, Tperanosa). VIHBepTHbIA caxap.
CeoiicTBa BOCCTaHaBMBAOLLNX
ancaxapuaos: peakuMm C  y4acTUeM
KapOOHMITbHOW rpynnbl, MonyaueTanbHOro u
CMMPTOBbLIX rMOPOKCUNOB. CsolicTtBa
HeBOCCTaHaBMMBalLIME  OucaxapuaoB -
peakumm c y4yactmem CMMPTOBbIX
rMOPOKCUIOB.

Bbicwive nonucaxapuvasbl: Kpaxmarn,
uenntonosa. PacnpoctpaHeHne B npupoge,
CTpOeHue, npumeHeHne. N'maponmns kpaxmana
M uenmnonosbl.  Jdupbl  LENnnosbl.
HuTtpokneTyaTka.
Kap6okcumeTtunuenntonosa. VickyccTBeHHbIe
BOJIOKHa Ha OCHOBe Lienntonosbl. LlennodaH.
TayToMepusi, CTEPEOXUMUA N XMMMUYECKUE
CBOWCTBA MOHO-, AW- 1 NonMcaxapuaos

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexxyToyHas
aTTecTauus (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasA pa6ota n CP no
AucuunnuvHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH} OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLlEHUBaHUA pe3ynbTaToB o6y4eHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
lMokasaTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KOMMeTeHUumn cpeacTea
1. Obnagaet 3HaHMAMM 06 OCHOBax Knaccudumkaumm opraHMyYecKmnx
COEOMHEHWUA, O CTPOEHWMM, crnocobax MnonydYyeHus u  XuMudeckux|1. Bonpocbl YCTHOTO
onK-1 CBOMCTBAxX pasfu4yHbIX KaccoB OpraHuueckux coeMHeHuln, o|cobecenoBaHus

MeXaHu3max nNpoTekaHusi OpraHUYECKNX peakLuii. 2. MpakTuko-
2. Vcnonb3yeT XUMW4YECKME 3aKOHbl, CMpPaBOYHbIE [aHHble W|OPUEHTUPOBaHHbIE 3adaHus
KONM4YeCTBEHHbIE COOTHOLLEHMWSI OPraHMYECKUX peareHToB B




OpraHUYecKUX peakumsx Ans pelleHns NpuknagHbIx 3aaau.
3. MoXeT NPUMeHSTb 3KCNepuUMeHTaslbHble MEeTOAbl OpraHU4eckoro
CUHTEe3a, MeToAbl OUYUCTKM, onpeaensieT PU3MKO-XMMUYECKUX CBOMCTBA
W yCTaHABMUBAET CTPYKTYPY OPraHUYECcKUX COeaMHEHWIA.

OrK-3

1. VimeeT npefcTaBneHve O TEOPETUYECKMX OCHOBAaxX OpraHW4eckow
XUMUK, HaNpaBfeHnsaX ee NPakTUYeCcKoro NCNOMb30BaHNUS.

2. CnocobeH NPpUMEHSITb 3HAHWSI MO XMMWUN OpPraHU4eCKNX COeaUHEH B
Xo4e pelweHuMs NpuKknagHbiXx 3agadv, nonb3oBaTbCcA  y4yebHowm,
CMpaBOYHOM M Hay4yHOW nuTepaTypol, obpallaTtbCs C OpraHM4YeckuMm
coevHEeHUAMN ¢ cobrnogeHnem npaBun TEXHUKN 6e3onacHoCTL.

3. 3Hakom c XUMUYECKON TEPMUHOIOrNen, HaBblKaMu
aKCnepuMeHTanbHon paboTbl C OPraHNYECKNMN COEANHEHNAMM.

1. Bonpochl
cobecenoBaHus
2.

YCTHOrO

MpakTuko-

OpueHTMpOBaHHbIE 3aJaHNA

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHnBaHuA

Kputepuun oueHnsaHnsa cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue MNucbmeHHasn pabota

5 (oTnmn4HO) opraHn4yeckom XMUn, BbINONHAET

OOyuvarowmiics  nokasbiBaeT  XOpoLUWiA

YPOBEHb 3HAHUI B Npefenax OCHOBHOMO
MpaBunbHoe

y4yebHoro mMaTepuana B obnactu

npeaoycMOTPEHHbIe MPOrpaMMON 3afaHus;

peLueHve
3afaHnsa. HanucaHbl
KOHEeYHbIA NpOoAYKTbI

npeanoXeHHoOro
BCE MPOMEXYTOYHbIE W
npeanoXeHHON CXeMbl

peakumn.
oTBeYaeT Ha [AONOSHUTENbHbIE BOMPOCHI
npenogaeaTensi.
Obyuvatowwumiica OEeMOHCTpupyeT

[0CTaTOYHbIN YpOBEHb 3HaHW B npegenax

OCHOBHOrO y4ebHoro MaTtepuana, 6e3 |lNpaBunbHoe pelleHne npeasioKeHHoro
CYLLIECTBEHHbIX oLUnBoK BbIMOJIHAET |3adaHNA C  HEeCYLIEeCTBEHHbIMU  OLUMOKaMK.
4 (xopoLwuo) npeaoycMOTpPeHHble B NporpaMme 3agaHuvs; |HanucaHbl  OCHOBHble  MPOMEXYTOYHbIE U

NOrpeLwHOoCTN B OTBETE Ha 3K3aMeHe U npu peaKLI,I/IIZ.
BbINOSIHEHWUW 3aJaHui YCTpaHAeT Uux be3
nomMoLuun npenoagaBsaTtend.

,D,OI'IyCKaeT HecCylleCTBEHHbIe KOHEYHbIN NPOAYKThI

I'Ipe,El,J'IO)KeHHOVI CXeMbl

Obyuvatowwumiica nokasbiBaeT 3HaHuA
OCHOBHOTO  y4yebHOro maTtepuana B
MUHUManbHOM obbeme, HeobxoaumMom Ans

3 (YOoBNeTBOPUTENBHO) | BbINOSTHEHMEM 3aJaHui, |HECKOMbKO MPOMEXYTOUHbIX

npefycMOTPEHHbIX NPOrpaMMoNn, Jonyckas [peakuuu.
npu 3ToM OOnbLIOE KONMMYECTBO OLLUMOOK.
[JonyckaeT cyllecTBEeHHbIe NOrpeLLIHOCTU B
OTBETE W NPU BbINOMHEHNN 3aaHUA.

JanbHenwen y4yebbl; cnpaenseTca ¢ |HenpaBunbHoe pelleHve 3agaHus. lMony4veHo

NPOAYKTOB

2 (HeypOBNETBOPUTENBHO)

Obyuatowmiics He oTBevaeT Ha BOMNPOCHI
6uneta (MMM He packpbiBaeT CyTu
BOMPOCOB), HE  MOXeT  BbIMOMHUTb
npeanoXeHHble 3adaHus.

3agaHune He peLueHo.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAaHUNA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKKN BOMPOCOB

Cemectp 3

I'IonyquVle npegenbHbIX yrnesogoponos U3 npupoaHOro ChipbA. CTpoeHI/Ie alrnkaHoB.

CBoWicTBa aLEeTUNEHOBbLIX YINEBOAOPOAOB Ha npumepe 1-6yTuHa

CeoncTBa npegenbHbIX YrneBogopoaoB Ha npuMepe nponaHa

Cnocobbl Nony4yeHns apoMaTUYeckux yrnesogopomos (6eH3on, Tonyors, Keunornsl 1 ap.)

MonyyeHue 1 CTPOEHWE ankeHoB Ha Npumepe 2-6yTeHa

CaowicTBa LmknonapadmHoOB (LMKOMNPONaH, LMKNOOYTaH, LIMKIONEHTAH, LIMKNOreKkcaH)

CBoWiCTBa STUNEHOBbLIX YrNEeBOAOPOAOB Ha npumepe 2-meTun-2-6yTteHa

MexaHunsm paanKanbHOro XnopuposaHua I/1306yTaHa

©| 0 |[Njojo|b~|lw|IN|F

CTpoeHue, cnocobbl NONyYeHUst U XMMUYECKMe CBOMCTBA aueTurieHa




10  [Xvimnyeckue CBOWCTBa Tofyona

11 CTpoeHue 1 xumu4eckne CBOMCTBa NponuHa

12 Mony4eHne apomaTuyecknx yrnesofopoaos (6eH3on, Tonyorn, KCunonbl U Ap.)

13 CTpoeHue 1 xumu4eckne ceorictea 1,3-ankagmeHoB Ha npumepe 1,3-6yTaameHa

14 | Xumwnyeckme ceoncTsa aTnnbeHsona

15 CTpoeHue 1 xumu4deckne csorctea 1,3-ankagmeHoB Ha npumepe 2-meTtun-1,3-6ytagmenHa

16 Cnocobbl nony4eHus 6eH3ona n ero roMosioros

17 CTpoeHue 1 xumu4yeckrne CBOMCTBA LMKIonponaHa, LMKIoneHTaHa v LukrnorekcaHa

18 [Xumwnueckue cBoricTBa nsobyrtaHa

19 CBoWicTBa apomMaTU4ecKknx yrneBogopodoB Ha npumepe mnaonponunbeHsona.

20 Xvmunyeckue npespawieHns 1-6ytuna.

21 Peakunmn anekTpotunbHOro 3ameLleHrs B apoMatuyeckomM psay Ha npumepe tonyona. lNpeacraBute MexaHn3m
anknnMpoBaHusa Tonyona.

22 CTpoeHune n ceoncTBa aueTureHa.

23 Ceoncta npegernbHbIX YrNeBogopoaoB Ha npuMmepe  2-meTunbyTtaHa.

24 MMony4eHne n CTpoeHne ITUNEHOBLIX YINEBOAOPOAOB Ha NpuMepe 2-6yTeHa.

25 CTpoeHue 1 XxMmMu4eckmne CBOMCTBA LIMKNONponaHa 1 LMKNnorekcaHa.

26  |Xumuyeckue CBOMCTBA ankeHOB Ha NpyvMepe npornexa.

27 CTpoeHue, NpoCTpaHCTBEHHAS M30MEPUSI U XUMUYECKME CBOMCTBA 2-0yTeHa.

28 MonyyeHne 1 NnpakTuyeckoe NpUMEHeHMe aTunexHa.

29 CT1poeHune n xnmmnyeckue ceorictea 6eHsona.

30 MonyyeHne n xnmmnyeckne CBOMCTBA ankeHoB Hanpumepe 1-6yTeHa.

31 CTtpoeHue n xumu4eckne ceorictea 1,3-6ytagneHa.

32 lMonyyeHne 1 NnpakTMyeckoe NpUMEHeHe aueTuneHa.

33 Mony4eHne npefenbHbIX YrneBoaopoaoB U3 NPUPOAHOro chipbs. CTpoeHne ankaHos.

34  |CBoncTBa aUeTUNeHOBLIX YINeBOAOPOA0B Ha npumepe 1-6yTuHa.

35 CgowicTBa npefernbHbIX YrNeBogopoaoB Ha NpUMepe nponaHa.

36 CBoWicTBa CONpshKeHHbIX ONEHOBbLIX YrNeBoAopoaoB Ha npumepe 2-metun-1,3-6ytagunenHa.

37 Cnocobbl nonyyYeHns 1 CBOWCTBA CMMPTOB Ha NpUMepe 3TUNOBOro cnupTa.

38 CBowicTBa kapOOHOBbLIX KUCIIOT Ha NPUMepe NPONMOHOBOW KUCMOThI.

39 Ceonctea kapboHOBbLIX KUCNOT HA NpYMepe MacrsiHON KACNOThI.

40 |CeoncTBa ranoreHonpon3BogHbIX NpefernbHbIX YrneBoAopoaoB Ha npumepe 6pomaTaHa.

41 XnmMmunyeckne CBOMCTBA anbaerMaoB Ha npumepe  6eH30MHOro anbgernga.

42 BaHenLLne cBOWCTBa CNMPTOB Ha Npumepe BTOp-OyTaHona. Bo3aMoxHa nu onsa aToro coeamHeHus
cTepeonsomepus?

43 CeoncTtBa HenpegenbHbIX KapOOHOBbLIX KUCMAOT HAa NPMMEpEe akpuoBoW (MPONeHOBOM) KNCMOTbI.

44 Mony4eHne n xummnyeckme ceoncTea eHona.

45 ConcTtea cnMpToOB Ha NpuMmepe NponuioBoro cnupTa.

46  |XuMuyeckme cBoncTBa kapbOHOBbLIX KMUCNOT HA NpUMepe MacnsHon (6yTaHOBOW) KNCNOThI.

47 MpocTpaHCTBEHHasA U30MeEPUS U XMMUYECKe CBOMUCTBA 2-XI0pneHTaHa.

48 CBoicTBa kapOOHOBbLIX KUCIOT Ha NPUMepPEe NPONMOHOBOW KUCIOThI.

49 CsowicTBa anbgerngoB Ha NpYMepe YKCYCHOro anbaermaa.

50 |CsoWcTBa CNMPTOB Ha NpMMepe U30MPONUIIOBOro CAMpTa.

51 Ceonctsa heHonoB Ha npumepe o-meTundeHona (o-kpesona).

52 XrMU4eckne CBOMCTBa XrnopbeH3ona kak NpeacTaBUTENss apOMaTUYECKMX ranioreHOMPOU3BOAHbIX.

53 CsowicTBa ranoreHarnkaHoB Ha npumMepe 1-6pombyTaHa. XapakTtepHa nu Ang aToro coeguHeHns
CcTepeon3omMepus

54  |CsoncTBa anbAernaoB Ha Npumepe M3oMacrnsHoro anbaernaa (MetunnponaHans)

55 Mony4eHne n CBOMCTBaA apoOMaTUYECKMX KAPOOHOBBIX KMCINOT Ha NpuMepe 6EH30MHOM KUCNOTbI.

56 Mony4eHne n BaxkHenLIMEe XMMUYECKNe CBOMCTBA aTaHTMoNa (dTunMepkanTtaHa).

57 Ceoncta anbgerngoB Ha nNpyMepe YKCYCHOro anbgervaa.

58 OCOBEHHOCTU XMMMYECKNX CBOMNCTB XMOPBMHMUIA (XNIOP3TEHA), XSTOPUCTOro annuna u xnopbeHsona.

59 CaoncTBa heHoNoB Ha NpuMepe o-meTundeHona (o-kpesona).

60 XMn4yeckme CBOMUCTBA aLleToHa.

61 Cnocobbl NonyyYeHns U CBOMCTBA CMMPTOB Ha NPUMEPE U30NPONUIIOBOro cnupTa.

62 CBoWicTBa ranoreHonpoun3BoAHbIX NpeaenbHbIX YreBogopOoaoB Ha npumepe 1-6pomnponaHa.




63 CBowicTBa KapbOHOBLIX KACIIOT Ha NpUMepe NPONMOHOBOW KUCIOTbI.

64 lMony4yeHune n cBoricTBa heHONOB Ha NpuMepe n-kpesona (n-metundeHona).

65 |XuMuyeckne cBoicTBa KETOHOB Ha NpuMepe GyTaHoHa.

66 MonyyeHune n cBONCTBa dTaHTMONA.

67 CaowicTBa kapbOHOBbLIX KACIOT Ha NpuMepe MacnaHon (GyTaHOBOWN) KMCMNOThI.

68 Mony4yeHune n ceorcTBa 6eH30MHOrO anbgernaa.

69 MonyyeHune n ceoncTea ceHona.

70 I'Ionyqume M CBOWCTBA anbgernaoB Ha npumMmepe nNnponnmoHOBOro anbaernga (nponaHanﬂ).

XMnyeckne CBOMCTBA rarnoreHonpon3BoAHbIX Ha Npumepe 2-6pombyTaHa. CTepeonsomepusi 3Toro
COeaMHEHUS.

71

72 |Cnoco6bl nony4eHns u CBOMCTBA CMMPTOB Ha NpuMepe BTOp.-GYTUNOBOro cnvpTa

73 CeoincTBa apoMaTu4ecKux anbaerngoB Ha npuMepe o-TonyunoBoro anbaernga.

74 CaowicTBa kapbOHOBbLIX KACIOT Ha NpuMepe MacnaHon (GyTaHOBOWN) KUCMNOThI.

75 |CeoiicTBa cnvpToB Ha Npumepe M3oByTUNoBOro cnmpTa.

76 Cnocobbl nony4yeHuna n cBoncTBa apoMaTU4eCKnX ranoreHonpon3BoaHbIX Ha npumMmepe xnop6eH30na.

5.2.2 TunoBble TeCTOBbIE 3afaHnsA

He npepycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

3apanue 1.
Monyunte GyTaH U3 coeguHEHUI C TEM XKE YMCIIOM, C MEHbBLUMM YMCIIOM U C BONbLUMM YMCIIOM YriepoaHbIX
aTOMOB. V|CXO,EI,HbIe BellecTBa U NpoAYyKTbl peakunn Ha3oBuTe NO BCeM HOMEHKNaTypam.

3apaHue 2.
HasoBute ©n HanuwmTe CTPYKTYpHble QOpMynbl 3TUNEHOBOrO yrreesogopoda, O030HMO KOTOpPOro npu
pacuwienneHun sogon obpasyet opmanbgerng CH20 n metunykcycHbin anegerng CH3CH2CHO.

5.3 MeToanyeckne maTepuansi, onpeaensiowmne npoueaypbl oLeHUBaHWUsA 3HaHWWA, YMEHUN, BNafAeHUi (HaBbIKOB
M (MNKn) NpaKTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NOpAAOK NMMKBUAALUUN aKafieMUYeCcKon
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauMn pernameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CMGIMYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOISA YCNEBaeMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaoLwmxcay

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCLMninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCLUUNInHe
Bpemsa Ha nogrotosky oTBeTa no ounety 45 MUHYT.

6. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE OAUCLUMIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["og uspaHua | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

TpaBeHb B. 9. OpraHunyeckad  Xxumus : https://ibooks.ru/read
y4yebHoe nocobue ons By3oB . ing.php?
B3 T T I — 7-e nan., MOCKBaéﬂj‘fﬁ;aTOP"‘" 2020  |short=1&productid=3
aNeKkTpoH. — (YuebHuK ans 72723
BbICLLIEN LLKOSbI)

TpaBeHb B. 9. OpraHunyeckad  XxMmus : https://ibooks.ru/read
y4yebHoe nocobue ons By3oB . ing.php?
83T T Il. — 7-e nan., MOCKBaéﬂj‘fﬁ;amp“” 2020  [short=1&productid=3
aNeKkTpoH. — (YuebHuK ans 72724
BbICLLIEN LLKOSbI)

TpaBeHb B. 9. OpraHunyeckad  XMmus : https://ibooks.ru/read
y4yebHoe nocobue ons By3oB . ing.php?
83T T Il — 7-e v, MOCKBaAE:fV‘I’;aT°p"‘" 2020  [short=1&productid=3
3NeKkTpoH. — (Y4ebHuK ans 72725
BbICLLIEN LLKOSbI)




6.1.2 JononHuTenbHasa y4yebHasa nutepartypa

0. TpuwwuH, M.B.
Ladeera, AWN.
KyaopsiBuesa

Manbin NPaKTUKyM no http://nizrp.narod.ru/
opraHu4yeckon xumun.|  M-Bo oBpa3soBaHus 1 metod/kaforgchem/2
Boigenenve wn ouucTka|Hayku, BLUTS CM6rynTa. 2018 018_07_15_02.pdf

OpraHn4yecKkmx BelecTs|- CIM6.: BIWUT3 CNerynTta
[TekcT] : y4eb. nocobue

A.B. e Bekku, A.B.
Kyp3auH

OnTtuyeckass aktmBHOCcTb M| M-Bo obpasoBaHusa PO, http://nizrp.narod.ru/o
xvumusa  yrnesogoB [Tekct]:| CMGITYPM. — CIM6. : 2011 ptichactivn.htm
y4yeb. nocobue criertypen

MapwwuH A. T1.

OpraHunyeckass  xumMusi B
pUCYyHKax, Tabnmuax, cxemax

http://www.iprbooksh

CaHiT-TleTepoypr: 2017 0p.ru/67352.html

XUMUBOAT

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTS CIB MNYMNTA [OnektpoHHbin pecypc].  URL: http://nizrp.narod.ru
OneKTpoHHO-6MBnMoTevHasa cuctema «Anbykey [AnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMMHoOro o6ecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXoAMMOWN ANA ocyLlecTBIeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne
PedpaktomeTpsbl, Becbl nabopaTopHble, Npubopbl AN onpeaeneHust TemnepaTypbl NNaBneHns |
5-339 CYWWIbHBIN WKad, NAUTKN 3neKTpuYeckMe, Mellanky MarHuTHble, Mellanku MexaHuyeckue,
BaKyyMHbIl HAcOC, BOAOCTPYWHblE HACOCLI, BbITSXKHblEe LWKadbl, WCNapuTenb pPOTOPHbIN
LABOROTA-4000, cnektpodotometp CP-2000.
MynbTumeauminHoe obopynoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekumoHHas ¥ A pyA H P A

ayouTtopusi




