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Xumua
B cucTeme ecTecTBeHHO-Hay4yHOro 06pa3oBaHUA XMMUA KaK y4ebHbIi NnpeameT 3aHMMAET BarKHOe MeCTO B
No3HaHMM 3aKOHOB NPUPOAbl, GOPMUPOBAHNM HAYYHOM KapTUHbI MUPA, XMMUYECKOM rPaMOTHOCTM, HeobxoaMmoi
ONA NOBCeAHEBHOM *KM3HM, HAaBbIKOB 34,0POBOIO M HE30NACHOTO A/1A Ye/I0BEKA M OKPYrKatoLWen ero cpesbl obpasa
YKM3HW, a TaKKe B BOCMUTAHMM 3KOIOTMUYECKON KynbTypbl, YOPMMpPOBaHMMN COBCTBEHHOM NO3ULMM NO OTHOLLIEHMUIO K
XMUMUYECKO I MHGOPMALUKM, MOAYHAEMOM U3 Pa3HbIX MCTOYHMKOB.

YcnewHocTb usydeHns yuebHoro npeamera ceszaHa € 0B/aJeHNEM OCHOBHbBIMU NOHATUAMM XMMUN,
Hay4YHbIMW haKTamM, 3aKOHaAMK, TEOPUAMM, MPUMEHEHNEM NOJIYYEHHbIX 3HAHUI NPU pelleHUU NPaKTUYECKNX
3agau.

B cootBeTctBMM ¢ PIOC COO XMMMUA MOXKET U3y4aTbCA Ha 6a3oBOM U yraybAeHHOM YPOBHSAX.

N3yyeHne xummn Ha 6a30BOM YPOBHE OPUEHTUPOBAHO Ha obecnevyeHne obLeobpa3oBaTebHOM U
06LEeKyNbTYPHOM NOATOTOBKU BbINMYCKHUKOB.

CoaepraHue 6a30BOro Kypca no3BoAET PacKpbiTb BeAyLime UAen U OTAE/bHbIE MOIOMKEHUSA, BasKHbIE B
No3HaBaTe/NbHOM U MUPOBO33PEHYECKOM OTHOLIEHWN: 3aBUCMMOCTb CBOCTB BELLECTB OT COCTaBa U CTPOEHMNS;
06YCN0BAEHHOCTb MPUMEHEHUSA BELLECTB UX CBOMCTBAMW; MaTepManbHOE eAMHCTBO HEOPraHUYECKUX 1
OpraHMYecKMX BelLecTs; BO3pacTaloLLan posib XMMUM B CO34aHUN HOBbIX IEKAPCTB U MaTepManos, B SKOHOMUN
Cbipbsi, OXpaHe OKPY3KatoLwel cpeapl.

MnaHupyemble pe3ynbTaTbl 0CBOEHUA obyyatowmmumnca xumum B 10 Knacce.

JINYHOCTHLIMM pe3ynbTaTaMm N3ydYeHUs NpeameTa «XMMUA» ABAAIOTCA CleayoLmne YMeHNs:

Oco3HaBaTb €4MHCTBO W LENOCTHOCTb OKPYKaloLWero Mupa, BO3MOMKHOCTU €ro Nno3HaBaeMoCTU WU

06BACHMMOCTM Ha OCHOBE AOCTUNKEHUI HAYKMU.

MocTeneHHo BbICTPaMBaTb COBCTBEHHOE LLEIOCTHOE MMPOBO33PEHUE:

0CO3HaBaTb NOTPEBHOCTb M TOTOBHOCTb K CaMo0bpa3oBaHMIo, B TOM YUC/E U B paMKax CaMOCTOATE/IbHOM
AEeATeNbHOCTU BHE LLKO/bI;

OL,EHMBATb }KM3HEHHbIE CUTYaLMM C TOUYKM 3peHmnsa 6e3onacHoro ob6pasa KunsHM 1 COXpaHeHMA 340P0BbSA;

OL,EHMBATb 3KOIOrMYECKUI PUCK B3aMMOOTHOLLIEHWNI YesloBEKa U NPUPOLbI.

BblbMpaTbh NOCTYMNKKU, HaLENEHHble Ha COXpPaHeHMe U bepexkHoe OTHOLEeHMEe K npupoae, 0cobeHHo
MBOM, M3beran NPOTUBOMOOXKHbIX MOCTYMNKOB, MOCTENEHHO Y4acb M 0CBaMBas CTPATErMio PaLMOHaIbHOTO
NPMPOAONOIb30BaHUSA.

Cpedcmeom pa3eumus NUHHOCTHBIX Pe3ybTaToOB C/YXaT y4ebHbIM MaTepman u NPOAYKTUBHbIE 3a4aHNA
y4ebHUKa, HaLeNeHHble Ha 6-10 IMHUIO Pa3BUTUS — YMEHUE OLEHMBATb MOBEAEHUE YeN0BEKa C TOUKM
3peHMA XMMMYecKon 6e30NacHOCTN NO OTHOLLEHUIO K Ye/I0BEKY M MpUpoAE.

MeTanpeaMEeTHbIMM pe3yibTaTaMn U3yYeHUs Kypca «Xumua» asasetca GopmmpoBaHMe YHUBEPCAIbHbIX
y4ebHbIx aenctenin (YYA).

PezaynamusgHoeie YY/:

CamocTtoATeNbHO 0H6HapyKMBaTb U GopMyanpoBaTtb y4ebHyto npobaemy, onpeaenatb uenb y4yebHowm
AeATeNbHOCTH, BbIOMPaTb TEMY NPOEKTa.

BblgBuraTtb BepcuM  pelleHns npobsiembl, OCO3HaBaTb KOHEYHbIA pe3ynbTaT, BblOMpaTb U3
NpPeA/IoXKEHHbIX U MCKaTb CAMOCTOATE/IbHO CPeACTBa AOCTUKEHNA LENN.

CocTaBnatb (MHANMBMAYANILHO UM B TPYNME) NNaH peweHns npobaemsbl (BbINONHEHUS NPOEKTA).

PaboTas no nnaHy, cBepATb CBOM AENCTBMA C LENbi0 U, NPU HEObXoAMMOCTU, UCNPABAATL OLUMOKHK
CaMOCTOSTENbHO.

B ananore c yuntesem coBepLIEHCTBOBATb CAMOCTOATE/IbHO BblPpaboTaHHbIE KPUTEPUM OLEHKM.




CamocTonaTenbHO 06HapyKMBaTb U GOPMYINPOBATb NPO6AEMY B KN1aCCHOM M MHANBUAYANbHOW yYyebHOM
LeATeNbHOCTH.

BoiaBuraTb BepcunM  peweHns npobiembl, OCO3HaBaTb KOHEYHbIM pe3ynbTaT, BblbupaTb U3
NpPeaNOXKeHHbIX N UCKAaTb CaMOCTOATENIbHO CPeACTBA AOCTUKEHMA LLeNu.

CamocToATeNbHO OCO3HaBaTb MPUYMHbBI CBOEro yCrexa UM Heycnexa v Haxo4uTb Crnocobbl Bbixoaa U3
CUTyaumMm Heycnexa.

Cpedcmsom popMupo8aHUs PErynaTUBHbBIX YY[I cny»KaT TexXHo0rua npobaemHoro gmanora Ha stane
M3yYEeHUs HOBOrO MaTepumana W TEXHO/IOrMA OLEeHMBAHUA 0Opa3oBaTe/IbHbIX AOCTUNKEHUN (y4ebHbIX
ycnexos).

[lo3HasamesbHble YY/:

AHanM3npoBaTb, CPaBHUBATb, KNaccMPULUMPOBaATb M 0606WaTb PpaKTbl U ABAEHUA. BbISBAATL NPUYMHDBI U
CNeacTBUA NPOCTbIX ABAEHUN.

OcyLw,ecTBnaTb CpaBHEHWE, CepuauMio M KnaccuduKaumioo, CaMoCcToATeNIbHO BblbMpada OCHOBAHWMA U
KpUTEPUM ANA YKA3aHHbIX IOTMYECKUX OnepaLmin; CTPOUTb KnaccuPUKaumo Ha OCHOBE ANXOTOMUYECKOTO
AeNneHuns (Ha ocHoBe OTpULAHMA).

CTpouTb I0rMYecKoe paccyKaeHue, BKIoYatoLee YCTaHOBAEHNE NPUYNHHO-CNEACTBEHHbIX CBA3EN.

Co3paBaTb CXeMaTUYECKNE MOLENM C BblAEeNEHNEM CYLLLECTBEHHbIX XapaKTEPUCTUK 06bEKTA.

CocTaBnATb Te3UCbl, Pas3/IMYHbie BWUAbl MNAAHOB (MPOCTbIX, CAOXHbIX M T.n.). lpeobpasosbiBaTb
MHbOPMALMIO U3 OAHOTO BUAA B APYron (Tabaunuy B TEKCT M Np.).

BbluMTbIBaTb BCE YPOBHU TEKCTOBOM MHDOPMaALUMN.

YMeTb onpeaensto BO3MOMHbIE WCTOYHMKM HEOOXOAMMbIX CBEAEHWI, NPOU3BOAUTb MOMCK
nHpopmaumn, aHaNM3nPoOBaTb M OLLEHNBATb €€ AOCTOBEPHOCTb.

YMeTb MCNOo/b30BaTb KOMMbIOTEPHbIE M KOMMYHWKAUMOHHbIE TEXHONOTMU KaK WMHCTPYMEHT AnA
OOCTUXEHNA CBOMX Uenen. YmeTb BblOUpaTb afeKBaTHble 3ajaye WMHCTPYMEHTasIbHble MPOrpamMmmHO-
annapaTHble CpeacTBa U CePBUCHI.

KommyHuKamugHsle YY/:

CamocToATeENbHO OpPraHM30BbLIBaTb y4ebHoe B3aMmoaencTBue B rpynne (onpegenstb obwme uenwm,
pacnpefenatb pOau, 4OroBapmMBaTbCA APYr C APYrOM U T.4.).

OTcTamBanA CBOIO TOYUKY 3pEHMA, NPMBOAUTL aPryMeHTbl, NOATBEPKAAA UX GaKTaMu.

YMeTb B3rNAHYTb HA CUTYaALMIO C MHOW NMO3ULUM U AOr0BapmMBaTbLCA C 0AbMU UHbIX NO3ULUNA.

Cpedcmsom ¢hopmupoB8aHUA KOMMYHUKATUBHbIX YY[, cny»KaT TexHosnorua npobnemHoro Awnanora
(nobypatowmin 1 noasoasWMIA AnManor) U pabota B MasbiX rpynnax, TaKXKe UCNoNb30BaHWE Ha YpOKax
3/1EMEHTOB TEXHO/IOTUM NPOAYKTUBHOTO YTEHMUA.

NpepmeTHble pe3ynbTaThl:
BbINYCKHUK Ha 6330BOM YPOBHE HayuuTca:

—  PacKpblBaTb Ha Mpumepax Posb XMMUM B GOPMMPOBAHUM COBPEMEHHOMN Hay4yHOM KApPTUHbI MMpa U B
NPaKTUYECKOMN AeATENbHOCTU YEN0BEKa;

—  [AEeMOHCTPMPOBAaTb Ha NPUMEpPaX B3aUMOCBA3b MEXKAY XMMUEN U APYTMMU eCTECTBEHHBIMU HayKamu;

—  pacKpbIBaTb Ha NPUMEpPaX NOMOKEHUA TEOPUU XMMUYECKOTO cTpoeHusa A.M. Bytneposa;

—  noHumaTb dusnyeckuit cmbicn MNepuoauyeckoro 3akoHa [.M. MeHaeneesa u Ha ero ocHoBe OOBACHATb
3aBUCMMOCTb CBOMCTB XMMUYECKUX 3/1EMEHTOB M 06Pa30BaHHbIX MU BELLECTB OT 3/IEKTPOHHOIO CTPOEHUA aTOMOB;

—  06BACHATL NPUYMHBI MHOTrO06pasua BelLecTB Ha OCHOBe ObLLMX NpeacTaBneHMit 06 UX COCTaBe U CTPOEHUM;

—  NPUMEHATb MNPaBWia CUCTEMATUYECKON MEXAYHapOAHON HOMEHKNATYypbl KaK CPeacTBa pPas/iUyeHua u

VI,CI,eHTMd)MKaLI,I/IVI BewecTB No NX COCTaBy U CTPOEHMUIO;




—  COCTaBASATb MONEKYASPHbIE U CTPYKTYPHbIe GOPMY/ibl OPraHNYECcKMX BELLECTB Kak HocuTenen nHpopmauymm
O CTPOEHMM BELLECTBA, €ro CBOMCTBAX M NPUHALNEKHOCTU K ONpeae/ieHHOMY Knaccy CoeguHEHUN;

—  XapaKTepu3oBaTb OpraHMYECKMe BEeLLLEeCTBa MO COCTaBy, CTPOEHMIO U CBOMCTBAM, YCTaHABANBATb NPUYNHHO-
CNeacTBEHHbIE CBA3M MeXKAY AAaHHbIMM XapaKTePUCTUKaMK BELLECTBa;

—  NpUBOAMTb NPUMEPbl XMMUYECKMX pPeaKUMi, pPacKpbIBalOWMX XapaKTepHble CBOWCTBA TUMUYHbIX
npeacTaBuTeNIen KNacCoB OPraHMYECKMX BELLECTB C Le/iblo UX naeHTUdUKaumMm n o6bacHeHMA 061aCTU NPUMEHEHUS;

—  MPOrHO3MpPOBaTb BO3MOKHOCTb NPOTEKAHUA XMMNYECKUX PEeaKLMN Ha OCHOBE 3HaHWUIM O TUNAxX XMMMUYECKOM
CBA3M B MOJIEKY/1aX PeareHToB U UX PeaKLUMOHHON CNoCOBHOCTH;

—  MCNONb30BaTb 3HAHWA O COCTaBe, CTPOEHUMM WU XMMMYECKMUX CBOMCTBAx BewectB pnsa 6esonacHoro
NPUMEHEHNA B NPAKTUYECKOW AeATebHOCTY;

—  MNPUBOAUTb NPUMEpPHI NPAKTUYECKOTO MCMO/Ib30BaHUA NPOAYKTOB NepepaboTkn HedTU M NPUPOAHOro rasa,
BbICOKOMONEKYNSPHbIX COEANHEHWUM (MONIMITUNEHA, CUHTETUYECKOTO KayyyKa, aLueTaTHOro BOJIOKHa);

—  NpoBOAUTb OMbITbl MO pPacrno3HaBaHUIO OPraHUYECKUX BELLECTB: [IMLEPUHA, YKCYCHOW KWUCAOTbI,
HenpeaeNbHbIX XXUPOB, INIOKO3bl, Kpaxmasna, 6enKoB — B COCTaBe NULLEBbIX MPOAYKTOB U KOCMETUYECKMX CPEeACTB;

—  BNlageTb NpaBuaaMn U nNpuemamu 6es3onacHoli paboTbl C XMMUYECKMMW BELLECTBAMMU U 1abOPaTOPHbIM
obopyaoBaHuem;

—  yCTaHaBAMBaTb 3aBUCMMOCTb CKOPOCTM XMMWYECKOW Peakumn U CMeLLEHMA XMMUUYECKOro paBHOBecUs OT
pa3nunyHbIX GaKTOPOB C Le/blo onpeaeneHmna onTMMasbHbIX YCA0BUIM NPOTEKAHNS XMMUYECKMX NPOLECCOB;

—  MNPUBOAUTb MPUMEPbLI TMAPO/IN3a CONEN B MOBCEAHEBHOM }KU3HM YE/IOBEKA;

—  NpUBOAMTb NpPUMEPbl OKUCIUTENbHO-BOCCTAHOBUTENbHbLIX pPeaKuuii B NpUpoae, NPOM3BOACTBEHHbIX
npoueccax un *KM3HeLeATeIbHOCTM OPraHU3MOB;

—  NpPUBOAMTb NPUMEPbl XMMUYECKUX PeaKLuUi, pacKpblBaloWwux oblme XMMWUYecKMe CBOMCTBA MPOCTbIX
BELLLECTB — METAJI/IOB U HEMETANNOB;

—  NPOBOAMTb pacyeTbl Ha HaxoXaeHue MonekynsipHon Gopmy/ibl yr1eBogopoaa No NPoAYKTaM CropaHua 1 no
€ro OTHOCUTENIbHOW NIOTHOCTM U MaCCOBbIM [10/1AM 3/IEMEHTOB, BXOAALLUNX B €r0 COCTaB;

—  BNagetb npasuiamm 6e3onacHoro obpallleHuMa C egKUMK, TOPYMMKM U TOKCUYHBIMU BELLLECTBAMMU,
cpeacTBamu BbITOBOM XMMUU;

—  OCYLLEeCTBAATb MOWUCK XUMWUYECKOM WHPOpMaLMM MO Ha3BaHUAM, WAEHTUPUKATOPaAM, CTPYKTYPHbIM
dopmynam BelLecTs;

—  KPUTUYECKM OLEHMBATb U MHTEPNPETUPOBATb XMMMUUYECKYIO MHPOPMaLMIO, COAEP KaLLYOCA B COOBLLEHMAX
cpeacTs maccoBon MHdOpMaunK, pecypcax MHTepHeTa, Hay4HO-NONYAAPHbIX CTaTbsAX C TOYKM 3pEHMA ecTeCTBEHHO-
HAy4YHOM KOPPEKTHOCTM B LLENSX BbIABAEHUS OLIMOOYHbIX CYKAEHUN U POPMUPOBAHNS COOCTBEHHON NO3MLNUK;

—  NpeacTaBaATb NyTU peleHus rnobanbHbix nNpobaem, CTOAWMX nepen 4YenoBEYECTBOM: IKONOMMYECKUX,

HepreTnvyeckux, CblpbeBbIX, N POJIb XUMUN B PELLEHNN ITUX |'|p06}1em.

BbINYCKHUK Ha 6a30BOM YPOBHE NOJIYYMT BO3MOXKHOCTb HAy4YUTbLCA:




—  uAMIOCMpPUPOBAMb HA NPUMEPAx CMAHOB/AeHUEe U 380/0UU 0p2aHUYeCcKol XUMUU KaK HAYKU Ha pa3au4HbIX
ucmopuYeckux amarnax ee pa3eumus;

—  UCN0sb308aMb MemoObl Hay4YHO20 MO3HAHUA MPU 8bINOAHEHUU MPOEKMo8 U y4ebHo-Uccne008amenbCKux
3a0ay o usy4eHuro cgolicms, crnocoboa rnosy4YeHus U pacrno3HasaHus opeaHUYecKux eelecms;

—  06BACHAMb Npupooy u crnocobsl 0b6pazosaHusa xumudeckol cesasu: KosaseHmHol (nonsapHol, HenonapHoli),
UOHHOU, memasnnu4yecKkoli, 8000po0HOU — C Yyesbto onpedesneHUs XUumMuYeckol akKmusHoCmu geuiecms;

—  YCmMaHaenuedame 2eHemu4ecKyro Cefizb MexOy KAAcCamu OpeaHUYecKux eewecme 078 060CHOB8AHUSA
MPUHYUNUAAbHOU B03MOXHOCMU MOAYYEHUA 0P2aHUYEeCKUX coeOuHeHUl 3a0aHH020 cOCmasa U CMpoeHUs;

—  ycmaHassnueams B83aUMOCBA3U Mex oy akmamu u meopuel, npu4yuHol U cnedcmeuem npu aHaause

npobsaemHbix cumyayuli u 060CHOBAHUU MPUHUMAEMbIX peuleHull Ha 0CHo8e XUMUYeCcKUX 3HaHU(.

ba3oBblii ypoBeHb

OCHOBbI OPraHMYeCcKOn XMMnm

MosiBNeHWe 1 pa3BUTME OPraHUUYECKON XMMUKN KaK HayKu. NpeameT opraHMyeckon xmummn. Mecto 1 3HayeHume
OpraHMYeCcKom XMMUU B CUCTEME €CTECTBEHHbIX HayK.

XMMMUYECKOe CTPOEHME KaK NOPSAA0K COeAMHEHMA aTOMOB B MOIEKYEe COrNAacHO UX BaneHTHOCTU. OCHOBHble
NMOJIOXKEHUA TEOPUM XMMNYECKOTO CTPOEHUSA OpraHUYecKmx coegmHeHunin A.M. BytnepoBa. YrnepogHblit ckenet
OopraHMyeckom monekynbl. KpaTHOCTb XMMUYECKOM CBA3W. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMMUUYECKOTO
CTpoeHua mosiekya. Msomepua n nsomepbl. MoHATUE 0 PYHKUMOHANbHOM rpynne. MpuHUMNbI KnaccuduKkaumm
OpraHMyecknx coegmHeHuin. CucTemaTmyeckas MeXKayHapoaHaa HOMEHKNaTypa U NPUHLMNbI o6pa3oBaHuA
Ha3BaHWIN OpraHMYECKUX COeAUHEHNN.

AnkaHbl. CmpoeHue mMoseKysbl MemaHd. TOMONorMYeckmin pag asnkaHoB. lomonoru. HomeHknatypa.
N3omepus yriepogHoro ckeneta. 3aKOHOMEPHOCTU M3MeHeHMA GU3NYECKMX CBOMCTB. XMMMUYECKMe CBOMCTBA (Ha
npumepe MeTaHa U 3TaHa): peaKkumnmn 3ameLleHuns (ranoreHnpoBaHue), 4ernapupoBaHmnsa Kak cnocobbl NnonyYeHus
Ba*KHEMNLLMX cCoeaMHEHWNI B OpraHMYeckom cuHTese. FlopeHne meTaHa Kak 04MH U3 OCHOBHbIX UCTOYHUKOB Tenna B
NPOMbILNEHHOCTU U BbITy. HaxorKaeHune B Npupoge U NpuMeHeHue ankaHoB. [ToHAmMuUEe 0 YUK/I0AAKAHAX.

AnKeHbl. CmpoeHue MoseKybl amusaeHa. TOMoNornyeckuii pag ankeHos. HomeHknaTypa. M3omepus
Yr1epoAHOro CKeieTa U NoJIoXKEHNA KPaTHOM CBA3M B MOJIeKy/le. XMMUYECKUE CBOIMCTBA (Ha Npumepe 3TuaeHa):
peakuumu npucoeguHeHunn (ranoreHupoBaHue, 2udpuposaHue, rmapaTtaums, 2udpoeaa02eHUPO8AHUE) Kak cnocob
noJsiydeHma GyHKUMOHANbHbIX NPOMU3BOAHbIX YI/1I€BOAOPOAOB, ropeHus. Monnmepusaumsa sTUIeHa Kak OCHOBHoe
Hanpas/ieHMe ero UCNob3oBaHMA. MONMITUNEH KaK KPYMHOTOHHAXHbIA NPOAYKT XMMMYECKOro NpoM3BOACTBa.
MpumeHeHWe sTuNeHa.

AnKagmeHbl U Kaydyku. MoHaTHe 06 anKagmMeHax Kak yrnesoaopoaax ¢ ABymMa ABOMHbIMM CBA3AMM.
Monumepwusauma auBnHuNa (bytagmeHa-1,3) Kak cnocob Noay4yeHMA CUHTETMYECKOTO Kay4dyKa. HaTypaibHbIi U
CMHTETMYECKUIN KayuyKW. BynKkaHM3aums Kaydyka. PesanHa. NpumeHeHne KaydyKka U pesunHbl.

AnkuHbl. CmpoeHue MoseKynbl auemuseHd. TOMONorMYecknin pag anknMHos. HomeHknaTypa. M3omepus
YINEePOAHOro CKesieTa U NONOXKEHUA KPaTHOM CBA3U B MOJIeKY/le. XMMUYECKMe CBOMCTBaA (Ha Npumepe aueTuneHa):
peaKkunn npucoeanHeHus (ranoreHnpoBaHue, 2udpuUpPoB8aHUe, rnapaTaums, 2u0po2an02eHUPOBAHUE) KaK cnocob
Nosly4eHunaA NoIMMEpPOB U APYTrMX NONE3HbIX NPOAYKTOB. fOpeHMe aueTuieHa Kak UCTOUYHUK
BbICOKOTEMMNEPATYPHOro NJaMEHN ANA CBAPKU U Pe3KM MeTannoBs. [pUumeHeHne aueTuneHa.

ApeHbl. BeH301 KaK npeacTaBUTE/Ib apOMATUYECKUX YINEeBOAOPOAO0B. CmpoeHue Mosekysabl beH30a.
XMMUYECKMe CBOIMCTBA: peakLmm 3ameLleHua (raoreHMpPoBaHNe) Kak cnocob NoayYeHUs XMMUYECKUX CpeacTB
3aLWMTbI pacTeHUI, NpucoeguHeHunn (rMaprMpoBaHne) Kak AOKa3aTeNbCTBO HenpeaenbHOro xapakrepa 6eHsona.
Peakumusa ropenus. NpumeHeHne 6eH3ona.

CnupTbl. Knaccudumraumsa, HomeHKknaTypa, Msomepua cnnptoB. MeTaHOA M 3TaHON KAk NpeacTaBuTenu
npeaenbHbIX 04HOATOMHbIX CNUPTOB. XMMMYECKUE CBOICTBA (Ha NpumMepe MeTaHOa U 3TaHO/a): B3aMmogencrame
C HaTpPUeM Kak cnocob ycTaHOBAEHUA HAaIMUYUA TUAPOKCOrPYNMbl, peakuus ¢ raoreHoBo4OPOAaMM KakK cnocob
nosly4YeHuaA pacTBopuTesnen, germapaTtauma Kak cnocob noayyeHusa stuneHa. Peakuma ropeHma: cnnpTbl Kak
TonAnBo. MpMmeHeHne meTaHoNa U 3TaHoNa. PUsMonornyeckoe AencTBMe MeTaHO/1a M 3TaHOMA Ha OpraHM3m
yesioBeKa. ITUNEHI/IMKONb U FNIMLLEPUH KaK NpeacTaBuTeNM NpesesibHblX MHOFOaTOMHbIX cnMpToB. KauecTBeHHas
peaKkumns Ha MHOrOaTOMHbIE CMUPTbI U ee NPUMEHEHME A/1A Pacno3HaBaHMA [MULEPUHA B COCTaBE KOCMETUUYECKNX
cpeacTs. MNpaKkTuyeckoe NPUMEHEHME ITUIEHTIMKOAA U TULLEPUHA.




®eHon. CTpoeHne monekynbl GeHoNa. B3aumHoe 8ausHUE GMOMOo8 8 MoseKyne heHona. Xumuveckue
ceolicmea: e3aumodelicmsue c Hampuem, 2udpoKcudom Hampus, 6pomom. MNpumeHeHne deHona.

Anbperngbl. MeTtaHanb (bopmanbgerns) v ataHanb (aueTanbaerna) Kak npencraBuTenn npeaenbHbix
anbaernaos. KayecTBeHHble peakLmm Ha KapboHMAbHYIO rpynny (peakuna «cepebpsHOro 3epkanay,
B3aMmoAencTeme ¢ rugpokcngom meam (I) u ux npumeHeHune ana obHapyKeHuUa npesenbHbIX anbaernaos B
NPOMbILWAEHHbIX CTOYHbIX BOAAX. TOKCMYHOCTb anbaerngos. NpumeHeHne popmanbaermaa v aLeTanbaernaa.

KapboHoBble KNCAOTbI. YKCYCHasA KUCNOTa KaK NpeacTaBUTeNb NPeaebHbIX 04HOOCHOBHbIX KapHOHOBbIX
KMCNOT. XMMMWYECKMe CBOMCTBA (Ha MpMMmepe YKCYCHOM KMCOTbI): peakLumm ¢ MeTaaslaMmn, OCHOBHbIMM OKCUOAMM,
OCHOBAHMAMM N CONAMM KaK NOATBEPKAEHNE CXOACTBA C HEOPraHUYECKMMMN KMCAoTamun. Peakuus stepmdmkaumm
Kak cnocob nonyvyeHma cnoxHbix 3pupos. NMpumeHeHWe YKCycHOM KMcnoTbl. MpeactaBaeHme o BbICLINX
KapbOHOBbIX KUCAOTaX.

CnoxHble 3dumpbl U KMpbl. CNOXKHbIE 3PUPbI KaK NPOAYKTbI B3aMMOAeNCTBNA KAPOOHOBbIX KMCAOT CO
cnupTtamu. MNpumeHeHNe CNOXKHbIX 3GMPOB B NULLEBON M NAaPPIOMEPHON MPOMbBILLNEHHOCTU. HKMPbI KaK CNOXKHbIE
adupbl FNLEPUHA M BbICLIMX KapOOHOBbLIX KNUCOT. PacTUTENbHbIE N KMBOTHbIE KUPbI, UX COCTaB. PacnosHasaHue
PacTUTENbHbIX }KMPOB HA OCHOBAHMMU UX HENPEAENbHOIO XapaKkTepa. NpumeHeHe X1pos.. M'Mapoans nnm
OMDbI/IEHME XMPOB KaK CNocob NpOMbILLNEHHOTO NOYYEHWUA CONEN BbICLIMX KapOOHOBbLIX KUCNOT. Mblad Kak conu
BbICLUMX KapbOOHOBbLIX KMCAOT. MotoLwue CBOMCTBA Mblaa.

Yrnesoabl. Knaccudpukauma yrnesonos. HaxoxaeHuwe yrnesoaos B npupose. [NioKo3a Kak
anbaernaocnupt. bporkeHune ratokosbl. Caxaposa. [udponu3 caxapossl. Kpaxman v Lenton03a Kak buonornyeckmne
nosMmepbl. XMMUYECKME CBOMCTBA Kpaxmasa M Lenntonosbl (rmaponns, KauecTBeHHasa peakumsa ¢ MogoMm Ha
Kpaxman 1 ee NpUMeHeHMe A1A 0OHAPYKeHUs Kpaxmana B MPOoAYKTax NuTaHua). MpumeHeHne n buonornyeckas
posb yrnesogos. MNoHATME 06 UCKYCCTBEHHbIX BOJIOKHAX Ha MpMMepe aueTaTHOro BOIOKHA.

NaeHTUdMKaLMA OpraHUYEeCcKMX coegUHEHNN. feHemu4ecKas ceAa3b MeHOyY KAACCamu OpeaHUYecKuX
coeduHeHul. TUMbl XMMUYECKUX PEaKLMIA B OPraHNYECKON XMMUM.

AMMHOKMNCAOTBI U 6enKkn. CocTaB M HOMEHKNATYpPa. AMMHOKUCAOTbI Kak ampoTepHble opraHMyecKkume
coeanHeHusa. MentuaHan cBasb. bBuonormyeckoe sHayeHNe 0-aMUHOKMCAOT. O61acTU NPUMEHEHMA AMUHOKMCAOT.
benkun Kak npupogHble 6uononmmepol. CocTas M cTpoeHue 6enkoB. XMmMMYeckue CBOMCTBa 6eNKOB: rMapoms,
AeHatypauma. ObHapyxeHne 6eNKOB NPU NOMOLLUY KayeCTBEHHbIX (LLBETHbIX) peakuuii. MpeBpalyeHus 6enKkos
nULLM B opraHmame. bruonormyeckune dpyHKUMM 6enKoB.

Xumuna u KnsHbo

Hay4yHble meTobl NO3HAHUA B XMMUU. MCTOYHMKKU XUMMYECKo nHbopmaumn. MNounck nibopmaumm no
Ha3BaHMAM, UAeHTUMKATOPaAM, CTPYKTYPHbIM dopmynam. MogennmpoBaHue XMMUYECKUX MPOLLECCOB U ABAEHUN,
XumuyvecKull aHaAu3 U CUHMe3 Kak MeToAbl Hay4YHOro NO3HaHMS.

Xvumuma n 3goposbe. JlekapcTea, GepMeHTbl, BUTAMMUHbI, FOPMOHbI, MMHEpasibHble BoAbl. [pobnemsl,
CBfi3aHHbIe C MPUMEHEHMEM SIEKAPCTBEHHbIX NpenapaToB. BpeaHble NpuBbIYKM 1 GaKTOpPbI, paspyLliatowme
3/10poBbe (KypeHue, ynoTpebieHne ankorons, HapkomaHua). PaumoHanbHoe nuTaHue. luwessie 0obasKu. OCHOBbI
nuwesol xumuu.

X1muA B NoBCeAHEBHOWM XM3HWU. Motolme 1 YncTalme cpeacresa. Cpedcmea 60pbbbi ¢ 6biIMmosbiMuU
HacekombIMU: penenneHmel, UHcekmuyuobl. CpeacTBa NMUYHON rTMIrMeHbl U KOCMETUKU. Mpasuna 6esonacHom
paboTbl C AKMMMU, FOPIHOYMMM U TOKCUUYHBIMW BELLLECTBAMM, CPeACTBAMM BbITOBON XMMUM.

X1muUA 1 cenbckoe Xo3ancTBo. MuHepasbHble U opraHMyeckune yaobpeHuns. CpeacTsa 3alnTbl PaCTEHUN.

XnMusa 1 aHepreTuKa. NMpnpoaHble UCTOYHUKN YraeBoaopoaoB. MpupoaHbii U NONyTHbIM HeGTAHOM rasbl,
MX cocTaB U ucnonb3osaHue. CoctaB HedPTH 1 ee nepepaboTka. HedtenpoayKtel. OKTaHOBOE YMCNO HEH3MHA.
OxpaHa oKpy:Katolel cpeabl Npu HedgTenepepaboTKe U TPaHCNOPTUPOBKE HeDTENPOAYKTOB. ANbTepHATUBHbIE
NCTOYHUKM SHEPTUN.

Xumuma B ctpoutenbctse. LlemeHT. beToH. NMoabop onTMManbHbIX CTPOUTE/IbHBIX MaTepuasnos B
NpPaKTUYEeCKOM AeATe/IbHOCTU YeI0BeKa.

Xrumua 1 akosnorma. XmuMmmnyeckoe 3arpasHeHne OKpy»Katowen cpeabl U ero nocneactsma. OxpaHa
rnapocdepbl, NoYBbl, aTmocdepbl, G0pbl U hayHbl OT XMMUYECKOTO 3arpa3HeHus.




TEMATUYECKOE NJIAHUPOBAHME 10 K/1ACC (6a3a)

Ne Tema Koanuyecmeo Konuyecmeo Koauyecmeo
memeol 4yacoe KP npe
1 Teopuna XMMNYECKOro CTPOEHUA OPraHNYeCKMX 3
coeanHeHUR. Mpnpoaa XMMUYECKNX CBA3EN
Yrnesogopoapl 9 1 1
Kucnopoacozepawme opraHMyeckue 11 1 2
coeanHeHuUA
4 A3oTcoaeprKallme opraHn4Yeckue coeguHeHusA 1
5 Xvmuma nonmmepos 6 1
Utoro 34 3 4
KaneHpgapHo-temaTnueckuu nnaH 10 kKnacc(6asa)
Ne ypoka | Ne ypoka Tema ypoxa CodepicaHue npumepHoii 00 000 (B
no njiamny | no meme peaakuuu npomokona Ne 1/20 om

04.02.2020 ¢pedepanvHoz0 yyebHoO-
Memoduyecko2o ob6veduHeHuUA No
obwemy obpazosaHuio)

Teopusi XHMHUYECKOT0 CTPOEHHUSI OPraHuYecKux coennuennii. [Ipupoaa xummyeckux cBsizeit (34)

[Ipeamer opraHM4ecKON XUMUU.
Teopust XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX BELIECTB

IlosiBnenue u Pa3BUTHUC OpFaHI/I‘{eCKOﬁ
XWUMHHU KaK HAYKH. HpeIIMCT
OpFaHquCKOﬁ XUMHU. MecTo U

DneKTpOHHas IPUPOJIa XUMUYECKUX
CBS3€H B OPraHUYECKUX
COETMHEHUAX

3HAYEHUE OPTraHUYECKON XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE CTPOCHHUE KAK MOPSAIOK

Knaccugukanus opraHuueckux
COCIMHEHUN

COCIMHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJ€HTHOCTH. OCHOBHbBIE
ITOJIOXKEHUS] TEOPUHU XUMUYECKOTO
CTPOEHHUSI OPIraHNYECKUX COCAMHEHUN
A.M. Byrneposa. YriepoaHblil CKeseT
OpraHn4ecKor MoJieKyJbl. KpaTHOCTB
XUMHUYECKOH CBSI3U. 3aBUCHMOCTD
CBOMCTB BEIIECTB OT XUMUYECKOTO
CTpOeHHUs MoJIeKy1. M3omepus u
nu3zomepsl. [IoHsATHE 0 QyHKIMOHATBHOM
rpymme. [IpuHnune! knaccupukauu
OPraHUYECKUX COCTUHECHUH.
CucremaTtnueckas MeX1yHapoaHasI
HOMEHKJIATypa U MPUHIAIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX
COECTUHEHUN.

Yraesoaopoast (94)

[IpenenbHbIE YTIEBOAOPO/IbI — AJIKaHbI (24)

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue ankaHoB. ['omoiioru u
M30MEPBI AIKAHOB.

Ankanbl. CmpoeHnue MoneKyivl Memanda.
['omosiornueckuit psa anKaHoB.




MertaH — npocTenimit
MNpEaACTaBUTCIIb AJIKAHOB.

I'omonoru. Homenknatypa. M3omepust
YIIEPOAHOTO CKejleTa. 3aKOHOMEPHOCTH
W3MEHEHUs (PU3HUECKUX CBOWCTB.
XuMH4eCcKue CBOMCTBA (Ha mpUMeEpe
METaHa U 3TaHa): peaKIuu 3aMeIlCHUs
(ramoreHupoOBaHuUE), IETUIPUPOBAHUS
KaK CIIOCOOBI MOTYYEeHUS BayKHEHIINX
COEIMHEHUI B OPTraHUYECKOM CHUHTE3E.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIJIa B IPOMBIIUIEHHOCTH
u ObITy. Haxoxenue B mpupojie u
IIPUMEHEHUE aNKaHOB. [lonamue o
YUKTIOANIKAHAX.

HenpenenbHbie yrieBoaopoabl: alKeHb, aIKaAUEHBI, aTKUHBI (44)

HenpenenpHbie yrineBogopoabl.
AJIKEHBI: CTPOEHUE MOJIEKYI,
TOMOJIOTHSI U U30MEPHSL.
Ilonyuenue, cBoMcTBa U
IIPUMEHEHUE AJIKEHOB.

[TpakTryeckas pabora 2.
[Tonydyenue 3TUIEHA U OIBITHI C
HUM

AJIKaIeHnl

ANleTHIIEH U €r0 TOMOJIOTH

Ankenbl. Cmpoenue Monexkynvl Smuniena.
I'omosiornyeckuit psa aaKkeHoB.
Howmenknarypa. M3omepus yrnepoaHoro
CKeJIeTa U MOJIOKEHUSI KpaTHOM CBS3U B
MOJIeKyJie. XUMHUUECKHE CBOMCTBA (Ha
pUMepe STUJICHA): PeaKIuu
IIpUCOEANHEHUS (TaJIOTeHUPOBaHUE,
2uopuposanue, TAIPaTAIKS,
2UOpo2aloeeHuposaHue) Kak crocod
noJydyeHus: (PyHKIIMOHATBHBIX
IIPOM3BOJHBIX YIIIEBOJAOPOJOB, FOPEHHUSI.
[Tonumepusanus 3TuaeHa Kak OCHOBHOE
HAIPaBJIEHUE €T0 UCIIOIb30BAHMS.
ITonmaTHIIEH KaK KPYITHOTOHHAKHBIN
MPOIYKT XUMHUYECKOTO ITPOU3BOJICTBA.
IIpumeHeHne aTUIICHA.

Ankanuensl U kayuyku. [lonstue o6
aJIKaIneHax Kak yrJeBOJOPOAAX C
JIBYMsI IBOMHBIMU CBSA3SIMHU.
[Tomumepu3anus quBuHWIA (OyTagueHa-
1,3) xak cnoco® nmosryueHus
CHUHTETHUYECKOT0 Kayuyka. HarypanbHbiii
Y CUHTETUYECKUHN KaydyyKHu.
Bynkanusanusa kaydyka. Pe3una.
[IpumeHeHne KaydyKa U pe3UHBI.
Anxunbl. CmpoeHnue monexkynvl
ayemunena. 'oMOIOruYecKuit ps
ankuHoB. Homenkiarypa. M3omepus
YIIIEPOJAHOIO CKEJIeTa U MOJOKEHUS
KpaTHOMU CBSA3U B MOJIEKYJIE.
XUMHYECKHE CBOMCTBA (HA IPUMEPE
alleTUJIEHA): peaKLMU IPUCOECINHEHUS
(ranoreHupoBaHue, cuopuposanue,
THPATALUS, cUOPO2ANOEHUPOBAHUE)
KaK Cc1oco0 MoJy4yeHust HOJTUMEPOB U
JpYTHX IOJIE3HBIX IPOAYKTOB. I'opeHne
alleTUJIeHa KaK HCTOYHUK




BBICOKOTEMIIEPATYPHOI'0 TNIAMEHH IS
CBapKu M pe3Ku MeTauioB. [IpuMenenue
alleTUJICHA.

Apensl (apomaTrueckue yriieBogaoposl) (19)

10 Benzon u ero romosnoru. CoiictBa | Apenbl. beH30I1 Kak MpeacTaBUTENb
OeH30J1a U ero TOMOJIOTOB. apOMATHYECKHX YTIICBOIOPO/IOB.
Cmpoenue monexynvl bensona.
XHUMHYECKUE CBOMCTBA: PEAKIINU
3aMeleHus (raJJoreHUPOBaHKUE) Kak
CHOCO0 MOTY4EeHUS] XUMHUUECKUX
CPEJCTB 3aLIUThl PACTCHUN,
IpUCOeANHEHN (THIPUPOBAHKE) KaK
JI0Ka3aTeIbCTBO HENPEAEIBHOIO
xapakrtepa OeHzona. Peakuus ropeHus.
ITpumenenue 6eH3oia.
[TpupoaHbie HICTOYHUKH U TIepepabOTKa YIriaeBoaopo10B (24)
11 IIpupoaHbIE HCTOYHUKH IIpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB.
yraeBoopoaoB. IlepepaboTka [TpupoaHbIil U MOMYTHBINA HEPTAHOM
HeTH rasbl, X COCTaB U HCIIOJIb30BaHHE.
12 KonTponbnas pa6ota 1 mo temam Cocras HedTH U ee nepepaboTKa.
«Teopust XHMHUYECKOTO CTPOCHUS Hegrenponykrsi. OKTaHOBOE YHCIIO
OPraHHYECKHX COEMHEHMII, 6ensunHa. OxpaHa OKpyKaroIllen Cpeibl
«Y TIIEBOZI0PO/IBI npu HerenepepaboTKe U
TPAHCIIOPTUPOBKE HEPTEIPOAYKTOB.
AJBTepHATUBHBIC UICTOYHUKHU SHEPTHUH.
Kucaopoacoaepxamme oprannyeckue coexuHenus (114)
Cruptsl u GpeHomns (34)
13 OnHoOaTOMHBIE MpeJesIbHbIE Crnuptsl. Knaccuduxarms,
cnupThl. [lomydenne, XuMu4eckue | HOMEHKJIATypa, H30MEpHs CITUPTOB.
CBOWCTBA U IPUMEHEHHE MeTaHoa 1 3TaHOJ KaK MpeCTaBUTeNN
OJTHOATOMHBIX TIPEIEITBHBIX NpeeNbHBIX OTHOATOMHBIX CITHPTOB.
CIHMPTOB XuMHuecKue cBoiicTBa (Ha mpumepe
14 MHOroaTtoMHbIE CLIUPTHI MeTaHoJIa U 3TaHOJIa): B3aUMOJIEHCTBUE
C HaTpHUEM Kak Croco0 YCTaHOBJICHUS
15 @DeHOBI U ApOMATHUYECKHUE CITUPTHI

HAJINYUA THAPOKCOIPYIIIEL, PEaKIUs ¢
raJJOreHOBOJIOPOJIaMH KaK CIIOco0
IIOJIy4EHUS PACTBOPUTETIEH,
JeruapaTanus Kak croco0 moixydeHus
sTHIeHA. Peaknys ropeHust: CnupThl KaKk
TorunBo. [IpuMenenune Meranona u
sTanosa. PU3noIoruuecKkoe aericTeue
METaHOJIa U 3TaHOJIa Ha OpraHu3M
YeJa0BeKa. DTHICHTINKOIb 1 TIIMOCPUH
KaK MPEeACTaBUTEIN NPEAEIbHBIX
MHOTI'0AaTOMHBIX CITUPTOB. KauecTBennas
PCaKysg Ha MHOTOAaTOMHBIC CITMPTHI U €€
IIPUMEHEHHUE I PaCIIO3HABAHUS
[JIMLIEPUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTuueckoe npuMeHeHne
OTUJICHTJIMKOJIA U TTIMICPHUHA.




®enon. CTpoeHrne MOJIEKYJIbI
benona. Bzaumnoe snusaHue amomos 8
Mmonekyne genona. Xumuyeckue
ce0lCmea: 83aumooelicmeaue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Tpumenenue peHona.

Anbaeruipl, KETOHBI M KApOOHOBBIE KUCIOTHI (34)

16

Kap6OHI/IJ'IBHI)I€ COCIUHCHUSA —
aJIbACTUIbBI 1 KCTOHBI. CBoiicTBa u
IMMPUMCEHCHUEC aJIbACTUI0B

17

KapOoHOBBIC KHCITOTEHI.
XnMHUYecKre CBOMCTBA B
MPUMEHEHHUE OJTHOOCHOBHBIX
MIPEICIbHBIX KAPOOHOBBIX KUCIIOT

18

[TpakTudeckas pabora 2.
[Tonydenue u cBoiicTBa
KapOOHOBBIX KUCIIOT

Anpneruapl. Metanans (popMaabiaerun)
Y dTaHaNb (ALeTabIETH ) KaK
MIPEJICTAaBUTEIH TTPEICTbHBIX
anpaeruioB. KauecTBeHHBIE peakiiuu Ha
KapOOHMIIBHYIO TPYIIY (peaKIus
«cepeOpsHOTO 3epKaliay,
B3aMIMOJICHCTBHE C THIPOKCHIOM MEIN
(IT) 1 ux mpuMeHeHue 11t OOHAPYKEHUS
IpeIeIbHBIX alIbJCTHU/IOB B
IIPOMBIIIIJICHHBIX CTOYHBIX BOJAX.
TokcuuHOCTh anbaeruaoB. [IpuMeHeHne
dbopManbaeruaa u aneTaibAeruia.

KapOoHoBBIE KUCIIOTBI. YKCYCHas
KHCJIOTa KaK Mpe/ICTaBUTENb
IpeleIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XUMUYECKUE
CBOICTBa (Ha IpUMEpE YKCYCHOMI
KHCJIOTBI): PEAKIMK C METaJlJIaMH,
OCHOBHBIMH OKCH/IaMH, OCHOBAaHUSIMU U
COJISIMHU KaK IOATBEPKACHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHCI0TaMu. Peaknus
TepUPHKAILMU KaK CIOCO0 MOTy4YEeHUs
coXHBIX 3¢upoB. [Ipumenenue
YKCYCHOM KucnoTsl. IIpencrasienne o
BBICHIMX KapOOHOBBIX KHCIIOTaX.

Crnosxnbie 3¢upsl. XKupsl (24)

19

CrnoxHble 3¢pupbl

20

Kupsl. Moromue cpeacrsa

Cnoxuble 3¢upbl 1 xKUpbl. CII0KHBIE
3(UPHI KaK MPOAYKTHI B3aUMOJIEHCTBUS
KapOOHOBBIX KUCJIOT CO CHUPTAMHU.
[IpumeHneHue clnoxHbIX 3pUPOB B
MUIIEeBON U nmapdroMepHoi
MPOMBINIIEHHOCTH. KHUPBI KaK CIIOKHbIE
3(UPHI IITUIIEpUHA U BBICIINX
KapOOHOBBIX KUCIIOT. PacTuTensHbIe U
JKUBOTHBIE JKUPBI, UX COCTAB.
PacniozHaBaHue pacTUTENBHBIX KUPOB
Ha OCHOBaHUH UX HEMPEeTbHOTO
xapakrepa. [[pumeHenue xupos.
['uponu3 wim oMbUIIEHHE KUPOB KaK
C1oco0 MPOMBIIIIEHHOTO MOTYYEHHUS




coJielt BBICIINX KapOOHOBBIX KHUCIIOT.
MpbUT4 KaK COJIM BBICIITUX KapOOHOBBIX
KucI0T. Moronme cBOWCTBa MbLIa.

XUMHS B ITIOBCEIHEBHOM XU3HU. Moromye 1
YUCTSIINE CPEICTBA.

VYrieBossl (34)

21 VraeBoasl. ['mroko3a. VYruneonpl. Knaccudukarnus yrieBoaos.
Oumrocaxapusl. Caxaposa Haxoxnenue yriieBogoB B MPUPOJIE.
22 Tonucaxapuasl. Kpaxma, ['1mroko3a Kak anbAeruI0CIupT.
[emonoza Bbpoxenue riaoko3sl. Caxapo3sa.
Tuoponus caxaposwi. Kpaxman u
23 IpakTuueckas paGora 3. Pemenue | UE/UION03a KAk OHONOTHYECKUE
9KCIEPUMEHTAIBHBIX 3a/1a4 Ha MoJuMepbl. XMMHYECKHUE CBOMCTBA
MOJIy4YEHUE U pacro3HaBaHHe KpaxMaja ¥ eJITI0N03bI (TUAPOIU3,
OpPraHMYCCKUX BCIICCTB KauyeCTBEHHAs PEaKIus ¢ HOJA0M Ha
Kpaxmall ¥ ee IpUMEeHEHUe s
00HapyXeHHS KpaxmaJia B MPOAYyKTax
nutanus). [Ipumenenue u
Ounosoruueckasi pojib yrjieBOJIOB.
[TonsiTve 006 UCKYCCTBEHHBIX BOJIOKHAX
Ha IIpUMEPE allETAaTHOT'O BOJIOKHA.
Wnentudukanus opraHndecKux
coeIuHeHu. [ enemuyeckas cés3b
MedHCOY KNACCamu OpeaHudecKux
coedureruti. TUTIBI XUMUYECKHUX
peaKiui B OpPraHUueCKON XUMUU.
A3oTcoaepxaiiyue Opranudeckne coeuHeHus (54)
24 AMUHBI AmuHOKuCI0TH 1 Oenku. CocTaB u
HOMEHKJIaTypa. AMHUHOKHUCIIOTHI KaK
25 AMuHOKHUCHOTHL. benku am(oTepHble OpraHUYECKUe
coenuHeHus. [lentuaHas CBs3b.
26 A3zoTcoaepkaiue Bbronornueckoe 3HaueHue o-
TFCTCPOLUUKIMICCKUC COCTUHCHHUS. aMMHOKHUCIIOT. O0JacTH MPUMEHEHUS
HyK/IeHHOBbIE KHCIIOTBI aAMHHOKHUCIIOT. Beku Kak pupo iHbie
ouononumepsl. CocTaB U CTPOCHHE
0enkoB. XUMHUYECKHE CBOMCTBA OEIIKOB:
27 XuMHS ¥ 3J0pOBbE YEIIOBEKA THJIPOJN3, JeHatyparusa. OOHapy)eHHUe
8 KoHTpolbHas pabota 2 1o TeMan OEJIKOB TMPU MOMOIIN KaY€CTBEHHBIX
«KHcIopo/icoieprKanie (uBetHbIX) peakiuil. [IpeBpamenus
OPTraHUYECKHE COCTUHEHUS, OCIIKOB MUY B OPraHU3Me.
«A3zoTtcoaepxkaiue oprannueckue | buonorunueckue GpyHkunn 6€IKOB.
COCTMHECHUS
Xumusi nosumMepoB (64)
29 CuHTEeTHYECKHE TTOJIUMEPBI. [TonuaTHiieH Kak KpyMHOTOHHAXKHBIN

KonaeHcannmoHHbIE OJIMMEPHI.
IlenonmacTel

MPOAYKT XUMHNYECCKOI'O ITPOU3BOACTBA.




30

HarypanbHblii KayuyK.
CuHTeTn4ecKue Kayuyyku

HarypanbHblii 1 CHHTETUYECKU I
Kayuykd. Bynkanuszamnus kayuyka.

31 CuHTeTHn4ecKne BOJIOKHA Pe3una. [IpumeneHnne kayuyka u
32 [TpakTuyeckas pabora 4. PC3UHBIL.
Pacnio3naBanue naactmace u
BOJIOKOH
33 Opraandeckasi XUMusl, 4YeJIOBEK U
npupoIa
34 HroroBelii ypok 1o Kypcy xumuu 10
KJacca
35 Peseps




