MpunoxeHune 3 kK OCHOBHOI 06LLe06pa3oBaTe/IbHON Nporpamme
06pasoBaTe/ibHOW Nporpamme cpeHero o6Lero o6pasoBaHus

MPUHATO YTBEP)XIOEHO:

Ha nefarorMyeckomM COBeTe
MBOY COLL Ne 154
[MpoTokon Ne 11

OT «26» Mas 2022

Paboyan nporpamma y4ebHOro npegmera «XmMms»
YpoBeHb 06paszoBaHus - COO
YpoBeHb M3yYeHUs npeameTa - 6a30BbI
CpokK peanunsauumn - 2 roga
10-11 knaccebl

MnaHupyemble pe3ynbTaTbl 0OCBOEHMS yUeOHOrO NpeameTa «XUMUs»

JINYHOCTHble  pe3ynbTaTbl  OCBOEHMSI  OCHOBHOM  06pa30BaTe/IbHOM
nporpammbl CpefHero o6Lero 06pasoBaHns [0/MKHbI OTPAXKaTb:

1) POCCUNCKYI TPaXLAHCKYKD WAEHTUYHOCTb, MNaTpuoTU3M, YBaXKEHME K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTWU nepes PoAvHOM, TOpAOCTM 3a CBOM
Kpaii, CBOKO POAMHY, NPOLUIOe 1 HACTOsLLLEe MHOrOHaLUMOHabHOrO Hapoaa Poccuu,
yBaXXKeHue rocy1apCTBeHHbIX CUMBO/IOB (rep6, qnar, rmvH);

2) TPOXLAHCKYK MO3MUMI0 KaK aKTUMBHOrO W OTBETCTBEHHOrO usieHa
POCCMIACKOr0 00LIecTBa, OCO3HAKOLWEro CBOM  KOHCTUTYLMOHHbIE MpaBa U
0043aHHOCTK, YBaXKalOLLero 3akoH W NpPaBoMopsfoK, 00M1afatoLero 4yBCTBOM
COOGCTBEHHOI0  [JOCTOMHCTBA, OCO3HAHHO  MNPUVHUMAOWEro  TPaAULMOHHbIE
HaLuMOHa/IbHble U 00LLeYesioBeYeCKMe TryMaHUCTUYECKME W [eMOKpaTU4YecKue
LIEHHOCTW;

3) FOTOBHOCTbL K CNy>KeHuto OTeYecTBy, ero 3aluTe;

4) chopmMmMPOBaHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKM U OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Auasore
Ky/bTyp, & TakXke pas/iMyHbIX ()opM OOLLECTBEHHOrO CO3HaHWA, O0CO3HaHWE CBOEro
MeCTa B MOJINKY/IbTYPHOM MUPE;

5) c(hOpMMPOBAHHOCTb OCHOB CamopasBUTUA W  CaMOBOCMUTaHUS B
COOTBETCTBMM C OOLLeYEeSIOBEYECKMMM LEHHOCTAMU W unfeasaMn rpaXKaaHCKoro
06LlecTBa; rOTOBHOCTb W CMOCOBGHOCTb K CaMOCTOSITE/IbHON, TBOPYECKOW K
OTBETCTBEHHOW JeATeNbHOCTY;

6) TO/MepaHTHOe CO3HaHWe W TMOoBefeHne B MOMUKY/bTYPHOM  MUpe,
FOTOBHOCTb WM CMOCOBGHOCTb BECTM AMANOr C APYrMMU NOAbMMW, LOCTUraTb B HEM
B3aMMOMOHMUMaHWS, HaxoauTb 00LiMe Uenu v COTPYAHWYaTb A5 UX LOCTUMXKEHUS,
CMOCOBGHOCTb  MPOTUBOCTOATbL  WAEOSIOTUM  3IKCTPEMM3MA,  HaUMOHaIN3Ma,
KCeHOo(hobun, AMCKPUMUHAUMKA MO  COUMaIbHBIM,  PESIUTMO3HBLIM,  PacoBbIM,



HaLWOHa/IbHbIM MPU3HaKaM 1 APYTUM HEraTUBHbIM COLMabHbIM SIBNEHUAM;

7) HaBblKN COTPYAHNYECTBA CO CBEPCTHMKaMK, AeTbMU M/afLLIEro BO3pacTa,
B3pOC/bIMA B 00pa3oBaTe/lbHOW,  OOLLECTBEHHO  MOMe3HOW,  ydebHoO-
MCCnefoBaTeIbCKOW, MPOEKTHON 1 ApYrnX BUAaX AeATeNlbHOCTY;

8) HpaBCTBEHHOE CO3HaHMEe W TMOBEAEHME Ha OCHOBE YCBOEHMS
06LLe4eN0BEYECKMX LIEHHOCTEN;

9) TrOTOBHOCTb W CMOCOOGHOCTbL K 006pa3oBaHMIO, B TOM  4ucC/e
CaMo06pa30BaHNMiO, Ha MPOTSHXKEHUM BCEWM XKMU3HW; CO3HATE/IbHOE OTHOLLEHWE K
HenpepbIBHOMY 00pa30BaHUIO KaK YC/MIOBUIO YCMELHON NpotecCUoHaIbHOM 1
06LLECTBEHHOWN AeATeIbHOCTH;

10) acTeTUYECKOE OTHOLLEHME K MUPY, BKItOYas 3CTETUKY BbiTa, Hay4HOro u
TEXHNYECKOro TBOPYECTBa, CNopTa, 06LeCTBEHHbIX OTHOLLEHNIA;

11) NpuHATME W peasv3auMio LLeHHOCTENn 340pOBOro M 6e3onacHoro obpasa
XXWU3HK, MNOTPEOHOCTM B  (IM3NYECKOM  CaMOCOBEPLUEHCTBOBAHUW,  3aHATUAX
CMOPTUBHO-0340POBUTENBHON AEATENIbHOCTbIO, HEMPUATUE BPEAHbIX MPUBbLIYEK:
KypeHus, ynoTpebneHns ankorons, HapKoTUKOB;

12) 6epexxHoe, OTBETCTBEHHOE U KOMMNETEHTHOE OTHOLLEHME K (PU3NYECKOMY
1 NCUXONOTMYECKOMY 3[10POBbIO, KaK COGCTBEHHOMY, TaK W APYrux Ntoaen, yMeHme
OKasblBaTb MEPBYIO MOMOLLb;

13) 0co3HaHHbIN BbIOOP OyayLLer nNpodeccum 1 BOSMOXHOCTEN peannsauun
COOCTBEHHbLIX  >KM3HEHHbIX  M/1aHOB,  OTHOLIEHME K  NPOgecCUMOoHabHOM
OEATENIbHOCTN KakK BO3MOXKHOCTM Y4YaCTWA B PELUEHWUU JIMYHbIX, OOLLECTBEHHBIX,
rocyapCTBEHHbIX, 06LLEeHaLMOHaIbHbIX NPO6eM;

14) chopMMPOBAHHOCTb 3KONOMMYECKOr0 MbILLIEHMS, NMOHUMAHWUSA BIUAHUA
COLMaNbHO-3KOHOMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHOA U COUManbHOM
cpefibl; NPUOGPETEHNE OMbITa 3KO/IOr0-HanpPaBNeHHOW AeATENbHOCTY;

15) OTBETCTBEHHOE OTHOLLUEHME K CO3[aHWI0 CEMbM Ha OCHOBE OCO3HAHHOIMO
MPUHATUA LLEHHOCTE CEMENHOMW YKN3HN.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWS OCHOBHOW 006pa3oBaTe/lbHOW
nporpammbl cpefHEero o6ulero o6pasoBaHms JO/MKHbI OTpaXKarTh:

1) ymeHve camOCTOSTEeNIbHO OMpefensTh LUenn AesTeNbHOCTM U COCTaBATb
MMaHbl  AeATeNIbHOCTW; CaMOCTOATE/IbHO  OCYLLECTBNATb, KOHTPO/MMPOBaTb U
KOpPeKTNpoBaTb [eATeNbHOCTb; MCMOMb30BaTb BCE BO3MOXHbIE pecypcbl A/
OOCTUXKEHMS MOCTaB/EHHbIX LIENENn 1 peannsaummn nnaHoB AesTeNbHOCTU; BbloMpaTb
yCreLHble CTPaTernn B pas/iMyHbIX CUTYaLUsIX;

2) yMeHuWe MpOAYKTMBHO 06WaTbCs M B3aMMOfECTBOBaTbL B MpoLecce
COBMECTHOM  [eATENbHOCTW,  YyYWTbIBaTb  MO3UUMM  [PYTUX  YYaCTHWKOB
[esaTelbHOCTH, 3PgeKTUBHO paspeLlaTb KOH(INKTI,

3) BnafleHMe HaBblKaMW M03HaBaTe/IbHOW, Y4eBHO-UCCeAoBaTe/IbCKON W
MPOEKTHON [esTeNbHOCTW, HaBblKaMW paspelleHnss npob6sem; Croco6HOCTb U
FOTOBHOCTb K CAMOCTOSTE/IbHOMY MOWCKY METOZO0B PeLUeHns NpakTUYecKnX 3adad,
MPUMEHEHMIO Pa3/IMYHbIX METO0B MO3HAHUS;

4) TOTOBHOCTb W CMOCOOHOCTb K CamOCTOATE/IbHOW WH(OPMAaLNOHHO-
MO3HaBaTe/IbHOW [AeATeNIbHOCTW, BMafleHNe HaBblKamy MONYyYeHUs HeoOXOAMMON
MH(opMaL M 13 CnoBapeit pasHbIX TUMOB, YMEHWNE OPUEHTUPOBATLCS B PasIMUHbIX



MCTOYHUKAX  WH(opMaunn, KPUTUYECKU OUeHMBaTb W UHTEPMNPETUPOBATH
NH(OopMaLMO, NOyYaeMyo M3 PasIMYHbIX UCTOYHWUKOB;

5) YMeHue MCNo/b30BaTh cpefcTBa NH(OPMALMOHHBIX 7
KOMMYHUKaUNOHHbIX TexHonorui (pnanee - WIKT) B peleHun KOTHUTUBHbIX,
KOMMYHVKaTVBHbBIX W OpraHuM3aumMOHHbIX 33fad C Cob6/ofeHneM TpeboBaHWi
3PrOHOMUKMN, TEXHUKM Be30MacHOCTM, TMI1eHbl, pecypcocbepexeHns, nNpaBoBbIX U
3TUYECKUX HOPM, HOPM MHMOPMaLMOHHOM 6e30nacHOCTY;

6) ymeHve onpefendTb HasHayeHue U (YHKLMW PasfinyHbIX COLMaNbHbIX
NHCTUTYTOB,

7) YMeHMe CamMOCTOATE/lbHO OueHMBaTb U MPUHUMATL  pPeLleHns,
onpefensioLme cTpaTernio NnoBeAeHNs, C YYeTOM TpaXKAaHCKUX U HPaBCTBEHHbLIX
LIEHHOCTEM;

8) BnageHve A3bIKOBbIMW CpPeACTBaMU - YMeHWe SICHO, SIOTMYHO W TOYHO
n3naratb CBOK TOYKY 3PEHUs, UCMOb30BaTh afieKBaTHbIE A3bIKOBbIE CPEACTBa;

9) BnafjeHWe HaBblKaMW MO3HaBaTE/IbHOW pPeqieKCMM  Kak  0CO3HaHUSA
COBEpLUAEMbIX [EeACTBAA W  MbIC/IMTE/NbHBIX MPOLLECCOB, WX Pe3y/bTaToB U
OCHOBaHWI, rpaHuL, CBOEro 3HaHWA W HE3HaHWSA, HOBbIX MO3HaBaTe/bHbIX 334ay U
CPEeLCTB UX LOCTUXKEHWA.

MNpeaMeTHble  pe3ysibTaTbl  OCBOEHMS  OCHOBHOW  06pa3oBaTe/lbHOM
nporpaMMbl 419 y4eOHbIX NpPeaMeTOB Ha 06a30BOM YpPOBHE OPUEHTMPOBAHbI Ha
obecneyeHne MpenMyLLECTBEHHO 00LLeobpa3oBaTe/lbHOM U 06LLEKY/IbTYPHOW
MOATrOTOBKMU.

N3yyeHne npeamMeTHoOM o6nact  "ECTECTBEHHble  HayKu"  [O/MKHO
obecneunTs:

CPOPMMPOBAHHOCTb OCHOB LIe/IOCTHOW Hay4HON KapTUHbI MUPa;

(bopMMpOBaHMe  MOHWMaHWA  B3aUMOCBAWM W B3aMM03aBMCMMOCTM
ECTECTBEHHbIX HayK;

C(POPMMPOBAHHOCTb  MOHMMAHWS  BAWAHUSA  eCTECTBEHHbIX HayK Ha
OKpY>KaloLLlyto  cpefy, 3KOHOMWYECKYH, TEXHONIOTUYECKYD, COUMA/IbHYO U
3TUYECKYIO Clhepbl AeATEeNIbHOCTY Ye/l0BeKa,;

co3fjaHue YCNoBWMW [ANA  pasBUTUS  HaBbIKOB  Y4YeOHOW, MPOEKTHO-
MCCNeaoBaTeNbCKOM, TBOPYECKON [AeAaTeNlbHOCTW, MOTMBauumM 06yuvatowmxcs K
CaMopasBUTUIO;

ChOpMMPOBAHHOCTb YMEHMWIN aHaIN3MpPoBaTb, OLEHMBATL, MPOBEPSATL Ha
[IOCTOBEPHOCTb 1 0606LLaTb HayUYHYH MH(OPMaLMIO;

ChOpMMPOBAHHOCTL HaBbIKOB 6e30MacHoOi paboTbl BO BPeMsi MPOEKTHO-
NCCNefoBaTeNbCKOM M 3KCMEPUMEHTA/IbHOW AeATeNbHOCT, MPU UCMO/b30BaHMK
NnabopaTopHOro 060pyAoBaHuUS.

[MpeaMeTHble pe3y/bTaTbl M3Yy4YeHUs npeaMeTHOM 06nactn "ECTecTBeHHble
Hayku" BK/TOYAKOT NPeAMeTHbIe pe3y/bTaTbl M3YyYeHNs YUYeOHbIX MPeaMeTOoB:

"Xumuna" (6a30BbIN YPOBEHb) - TPebOBaHWA K MpegMEeTHbIM pe3yibTaTam
OCBOEHVA 6a30BOro Kypca XuMun LO/MKHbI 0TpadKaThb:

1) chopMUPOBAHHOCTb MPeACTaBNeHUA O MecTe XUMWW B COBPEMEHHOWA
Hay4YHON KapTWHe MWpa; NMOHMMaHue PoaM XUMUKU B (hOPMMPOBAHMM KPyrosopa M
(hYHKUMOHa/IbHOM TPaMOTHOCTM YesioBeKa A/1 PEeLLeHNA NPaKTUYecKuX 3ajad;



2) BfafieHve OCHOBOMOMAratoWMMN XUMUYECKUMU MOHATUAMK, TEOPUAMMU,
3aKOHaMM N 3aKOHOMEPHOCTAMW;  YBEPEHHOEe  M0/ib30BaHWEe  XMMMWUYECKOWA
TEPMUHONOTNEN U CUMBO/IMKOW;

3) BnageHne OCHOBHbIMW METOLaMW Hay4HOro Mo3HaHusi, UCMOoJb3yeMbIMA B
XUMUW: HAONIOAEHWE, ONKCaHNe, N3MepPeHNE, 3KCNEPUMEHT; YMeHe obpabaTbiBaTh,
00BACHATL pe3ynbTaTbl MPOBEAEHHbLIX OMbITOB M fAenaTb BbIBOAbl; FOTOBHOCTb U
CMOCOBHOCTb NPUMEHATL METOAbI MO3HAHUA MPU PeLLeHN NPaKTUYeCKNX 3aaau;

4) Cc(hOPMMPOBAHHOCTb YMEHMS fAaBaTb  KOMIMYECTBEHHbIE OLEHKN U
MPOBOAUTL pPacyeTbl MO XMMUYECKUM (OopMy/iaM U YpaBHEHUSAM;

5) BnageHve npasBvnamy TEXHWKW 6e30MacHOCTM Mpu  UCMONb30BaHWK
XUMUYECKMNX BELLECTB;

6) chopMMPOBAHHOCTL COBCTBEHHOWN MO3ULIMM MO OTHOLLEHMIO K XUMUYECKOW
MH(hOopMaLMK, MOoJTy4aemMomn 13 pasHbIX NCTOUHWKOB;

7) pna obydalowmxcs € OrpaHNYeHHbIMU  BO3MOXKHOCTAMU  3[10POBbS
OB/lafieHNe OCHOBHbLIMW AOCTYMHLIMU METOAaMM Hay4HOrO Mo3HaHUS;

8) 4na cnembiX U CnaboBUAAWMX 0OyYatoLMXCA OBNafeHne npasunaMm
3anmMcn XMMMYecKMx (opMy/n C UCMOMb30BaHMEM pPefibed)HO-TOUEYHOW CUCTEMBI
0603Ha4eHui J1. bpawns.

B pesynbrate wu3ydeHUA y4yebHOro npegmeTa «XuUMUSA» Ha YPOBHe
cpefHero o6Lero obpasoBaHus:

BbINyCKHNK Ha 6a30BOM YpOBHE HayuUTCA:

- pacKpbIBaTb Ha NPUMepax posib XMMUN B (DOPMUPOBAHNM COBPEMEHHOW
Hay4HOW KapTUHbI M1Pa U B MPaKTUYECKOW LesATe/IbHOCTU Yel0BEKa;

JEMOHCTPMPOBATL Ha NpMMepax B3auMMOCBSA3b MeXAY XUMUEeRn W
APYTVMMU eCTeCTBEHHBIMU HayKamu;

- pacKpbIBaTb Ha NpuMepax MosioXKeHUs TeOpUM XMMUYECKOT0 CTPOEHWS
A.M. byTneposa,;

- MOHMMAaTb  (PU3NYECKUA  CMbICST [MepvoAnMyecKoro  3akoHa
0. MeHfeneeBa 1 Ha ero 0CHOBe 0OBACHATb 3aBUCUMOCTb CBOWCTB XMMUYECKUX
3IEMEHTOB M 06pa30BaHHbIX UMM BELLECTB OT 3/1eKTPOHHOIO CTPOEHUS aTOMOB;

- 0OBACHATL MPUYMHBI  MHOro0o6pasnsa BeLEeCTB Ha OCHOBe O0O0LMX
npeAcTaB/eHNn 06 UX COCTaBe U CTPOEHUU;

- MPUMEHATb npasuna CUCTEMAaTMYECKOM MeXXayHapOoAHO
HOMEHK/IaTypbl Kak CpPeAcTBa pas/iMyeHus n WAEHTU(MKaLMKN BELLECTB M0 WX
COCTaBYy U CTPOEHUIO;

- COCTaB/IATb MOJIEKYNIAPHbIE U CTPYKTYPHbIe (hOPMY/ibl OpraHNYecKumx
BELLECTB KakK HOCUTeNeln WMHMOpMauum O CTPOEHMM BELLECTBA, €ro CBOWCTBAX U
MPUHALNEXHOCTU K OMpefeneHHOMY KacCy COeAVHEHWIA;

- XapaKTepn3oBaTb OpraHMYeckue BeLLecTBa MO COCTaBy, CTPOEHUIO W
CBOWCTBaM, YCTaHaB/MBaTb MPUYUHHO-CNELCTBEHHbIE CBA3M MeXAY [aHHbIMY
XapakKTepuCTNKamMn BELLECTBa;

NPUBOAUTL  MPUMEPbl  XUMUYECKUX  peakunil,  pacKpblBatoLnX
XapaKTepHble CBOWCTBA TUMWYHLIX MNPEACTaBUTENIEW K/MacCOB  OpraHWMYecKmx
BELLECTB C Lie/IbI0 UX UAEHTU(IMKALUN 1 06BACHEHNA 061aCTN NPUMEHEHUS;



- MPOrHO3MpPOBaTb BO3MOXHOCTb MPOTEKAHUS XMMMWYECKMX peakuui Ha
OCHOBE 3HaHWA O TWUMax XMMMUYECKOW CBA3NM B MOJSIEKYNax peareHToB U WX
peakLUMOHHOW CNoCcoBHOCTY;

- MCMO/b30BaTb 3HAHWA O COCTaBe, CTPOEHUN U XUMUYECKUX CBOMCTBAX
BELLECTB A/19 6e30MacHOro NpMMeHeHWs B NPaKTUYECKOW AeATe/IbHOCTH;

- NPMBOANTL MPUMEPbI  MPaKTUYECKOr0 MCMO0/Mb30BaHUA MPOAYKTOB
nepepaboTkn He(T M MPUPOAHOrO rasa, BbICOKOMOJEKY/SIPHBIX COEAVHEHWI
(nonuaTnneHa, CUHTETUYECKOrO Kayuyka, aleTaTHOro BOSIOKHA);

- MPOBOAUTL  OMbITbl MO pacro3HaBaHMIO OpraHMYeCKMX BeLLECTB:
rNALEPVHA, YKCYCHOW KMWC/OTbI, HernpefesibHbIX >XMPOB, [/HOKO3bl, Kpaxmana,
Oe/IKoB - B COCTaBe MULLEBLIX NMPOAYKTOB Y KOCMETUYECKNX CPEACTB;

- BMafeTb NpaBunamy 1 npueMammn 6e30nacHoin paboTbl ¢ XMMUYECKUMU
BelLlecTBaMuM M nabopaTopHbIM 060pYA0BaHMEM;

- yCTaHaB/MBaTb 3aBUCUMOCTb CKOPOCTW XMMUYECKOM peakumm K
CMELLEHMSI  XMMWYECKOr0 pPaBHOBECMSI OT pPas/IMYHbIX (PaKTOPOB C  LENbto
onpeaeneHnst oNTUMasbHbIX YC/TOBUIA NPOTEKAHWS XMMUYECKMX MPOLIECCOB;

- NpMBOAMTL MPUMeEPbl TMAPOSM3a COMeld B MOBCEAHEBHOM KM3HW
Ye/I0BEKa;

- NPYBOANTL MPUMEPbI OKUCAUTE/IbHO-BOCCTaHOBUTE/bHBIX peakuuii B
npupoge, NPON3BOACTBEHHBIX MPOLIECCAX U XXMU3HEAEeATeNbHOCTU OPraHn3MoB;

- NPYBOANTL NPUMEPbl XUMUYECKUX peakumid, pacKpblBatoLmMx o6Lyme
XMMUYECKMe CBOMCTBA NMPOCTbIX BELLECTB - METa/INI0B U HEMETA/I/IOB;

MPOBOAWUTL pPacyeTbl HA HAXOXAEHWe MOJEKYNIAPHON  POPMY/ibl
yrnesofopoga no npoAyKTaM CropaHus M mno ero OTHOCUTENbHOM MIOTHOCTU U
MacCOBbIM [0/1M 3/1EMEHTOB, BXOAALLMX B €ro COCTas;

- BNafleTb npasuiaMu 6e30MacHOro obpaleHns ¢ eaK1MKn, roprYUMA 1
TOKCMYHbIMM BeLLIECTBaMM, CPeACTBaMU BbITOBON XUMUN;

- OCYLLECTB/ATb  MOMCK XUMWUYECKON WH(OpMaUMM Mo  Ha3BaHUAM,
NaeHTUQUKaTopam, CTPYKTYPHbIM (hOpMyiam BELLECTB;

- KPUTUYECKM  OLEHMBAaTb W WHTEPNPEeTUpoBaTb  XMMMUYECKYHO
MH(OPMaLMIO, COAEPXKaLLYHCA B COOOLLEHMAX CPefCcTB MacCoBOM WMH(opmMauuu,
pecypcax VHTepHeTa, Hay4YHO-MONYNAPHbLIX CTaTbAX C TOYKM 3PEHNS eCTeCTBEHHO-
HayYHON KOPPEKTHOCTM B LENsSX BbISBAEHUA  OLIMOOYHBLIX  CYXAEHWUA 1
(hopMmnpoBaHMsA COGCTBEHHONW MO3ULINK;

- NpeLCTaBNsATb MYTU peweHnst rnobanbHbIX NpPo6sem, CTOAWMX Mepes
4e/I0BEYECTBOM: 3KOJIOTMYECKMX, 3HEPreTUYECKMNX, CbIPbEBbIX, WU POSib XUMUN B
PEeLLEHNM 3TUX NPOGNEM.

BbINYyCKHUK Ha 6a30BOM YPOBHE MO/TYYUT BO3MOXKHOCTb HayUNTbCS:

- WNMOCTPUPOBAaTL  Ha  MpuUMepax  CTaHOB/IEHME UM 3BOHOLMIO
OpPraHM4yecKoOm XMMMM KaK HayKM Ha pasN4YHbIX WCTOPUYECKMX 3Tamnax ee
Pa3BUTUS;

- MCNONb30BaTb METOAbl HAYYHOro MO3HAHUA MpPWU  BbINOSHEHNN
MPOEKTOB U y4ebHO-UCCneoBaTeIbCKMX 3aaa4y Mo M3y4eHUHo CBOICTB, CrMocoboB
MoSly4yeHns 1 pacrno3HaBaHWsA OpraHNYeCcKnX BELLECTB;



- 00bACHATL NpUpPody M CNocobbl 00pa3oBaHUS XUMWUYECKON CBSI3W:
KOBa/IeHTHOW (NMONSAPHOW, HEMOMAPHOM), NOHHOW, MEeTa/l/IMYeCKO, BOAOPOLHOM - C
LLe/blo onpeeneHns XMMNUYECKO aKTUBHOCTY BELLECTB;

- yCTaHaB/MBaTb EHETUYECKYIO CBA3b MEXAY KraccaMu OpraHM4eckKux
BELWECTB 419  0OOCHOBaHWA  MPUHUMNWIbHOW  BO3MOXHOCTU  MOJYyYeHWS
OpraHnYyecKmnx CoeaUHeHWI 3aaHHOro COCTaBa M CTPOEHWS;

- yCTaHaB/MBaTb B3aMMOCBSA3N MeXay (haktamun 1 Teopueid, MPUUMHOM 1
CNeACTBMEM MNPU aHan3e MPO6MEMHbIX CUTyaumii U 060CHOBAHUMN MPUHUMAEMbIX
PELLEHNIN HA OCHOBE XMMUYECKNX 3HAHWIA.

Cofep)KaHuvie y4e6Horo npegmeTa «XuMms»

Ba30BbIil YPOBEHb

OCHOBbI OpPraHNYecKon XMMmmn

[MosBfeHMe W pa3BUTME OPraHNUYecKo XMMUM KakK Hayku. [lpegmet
OpraHnMyeckom Xummn. MeCTO W 3HAYeHMEe OpraHU4Yecko XUMWUKA B CUCTEME
eCTECTBEHHbIX HayK.

XUMMYECKOe CTPOeHMe KaK MopsfoK COeAVMHEHWS aTOMOB B MOJEKy/e
COr/laCHO MX Ba/IEHTHOCTW. OCHOBHbIE MOMIOXEHUS TEOPUN XUMNYECKOTO CTPOEHWS
opraHnyecknx coefauHeHnin A.M. ByTnepoBa. YTNepoAHblA CKeNneT opraHnUYecKou
MosieKy/bl. KpaTHOCTb XMMWYECKOW CBS3M. 3aBMCMMOCTb CBOWCTB BeLUECTB OT
XUMUYECKOTO  CTPOeHus  Monekyn. Wsomepmsa ©n um3omepbl.  [loHATME O
(byHKUMOHanbHOW  rpynne.  TpuHUMibl  Knaccugmkauum — opraHMYeckKux
coeauHeHnn. CucTematmyeckasd MeXAyHapogHas HOMeHKnaTypa W NpPUHLMNGI
06pa3oBaHNA Ha3BaHUI OPraHNYeCKNX COeLUHEHWIA.

AnkaHbl. CTpoeHue MONeKynbl MeTaHa. [OMOMOrMyecKuin pag  aikaHoB.
omonorn. HomeHknatypa. V3omepus yrnepogHoro ckeneta. 3akOHOMePHOCTU
N3MEHEHUS (DU3NYECKMX CBONCTB. XMUMWUYECKME CBOWCTBA (Ha MpUMepe MeTaHa U
aTaHa): peakummn 3amelleHns (ranoreHMpoBaHWe), AernapuvpoBaHNA KakK Crocoobl
MONTyYeHUs] BaXKHEMLLMX COeAMHEHWIA B OpraHUYeckoM CuHTe3e. ['opeHMe MeTaHa
KaKk OAMH W3 OCHOBHbIX WCTOYHWKOB Ternna B MPOMbILJIEHHOCTN WU ObITY.
HaxoxzeHue B NpupoAe v NpUMeHeHre aikaHoB. MOoHATME 0 UMKIoaKaHax.

AnkeHbl. CTpoeHWe MOnekynbl 3TwuieHa. [OMOSIOTUYECKUNA PSf, a/TKEHOB.
HomeHknaTypa. V13oMepusi yrnepogHoro ckeneta WM MonoXeHUst KpaTHOM CBA3W B
Moniekyne.  XUMWMYeCcKMe  CBOWCTBA (Ha  NpuUmepe  3TWeHa):  peakumu
npucoeanHeHNs (ranoreHvpoBaHue, rMapvpoBaHue, rmgparaums,
rMAPOrasioreHNpPoBaHne) Kak crocob nosyvyeHus (yHKLUMOHaIbHBIX MPOM3BOAHBIX
YINeBOAOPOLOB, ropeHus. llonvmMepusaums 3TUEHA Kak OCHOBHOe Harpas/fieHue
ero 1cronb3oBaHus. MonnaTnIeH Kak KpPyNHOTOHHaXKHBIA MPOAYKT XMMUYECKOrO
NMpon3BoACTBa. [prMeHeHVe aTnneHa.

AnKagveHbl N Kayyyku. TMoHATME 00 ankafueHax Kak YrneBofopogax c
ABYMSA  [ABOWHbIMW cBA3AMWU. [lonumepusauma aveuvHuna (byTtagmeHa-1,3) Kak
CNoco6 MonyYeHUss CUHTETUYECKOrO Kayyyka. HaTypasibHbldi M CUHTETMYECKUN
Kaydyku. BynkaHusaums Kaydyka. Pe3vHa. NprMeHeHve KayyyKa U pe3viHbl.

ANKnHbl. CTpPOEHVEe MONEKY/bI aueTuieHa. TOMONOrnyYecknin psg, ankuHoB.



HomeHknaTypa. 3omepus yrnepofHOro ckeneta U MofoXKeHMst KPaTHON CBS3W B
mMosiekyne. XuMMUYeCcKne CBOCTBA (Ha MpuMmepe  aueTWIEHA):  peakuuu
npucoeanHeHus (rasioreHnpoBaHue, rMapvpoBaHue, rmaparaums,
rMAporanoreHpPoBaHné) Kak crocob nofyvyeHns noMMepoB M APYruX MoJe3HbIX
MPOAYKTOB. [TOpeHMe aueTuneHa KaK MCTOYHWK BbICOKOTEMMNEPATYPHOrO MyamMeHu
A1 CBAPKW 1 pe3Kn MeTauioB. MpuMeHeHre aueTuneHa.

ApeHbl. BeH30/1 Kak MpeAcTaBUTeNlb  apoOMaTMYeCKUX YrieBOoL0pPO/L0B.
CTpoeHne Monekynbl 06eH3ona. XMWMUYeCKMe CBOWCTBA: peakuun 3aMeLLeHus
(ranoreHnpoBaHWe) Kak CMocod MnonyyeHUs XMMUYECKUX CPeACTB  3alluTbl
pacTeHnin, npucoeavHeHns (rMApUPOBaHME) Kak [0Kas3aTe/IbCTBO HEenpeaesbHoro
XapakTepa 6eH3ona. Peakuus ropeHus. NprmMeHeHne 6eH3ona.

CnupTbl. Knaccugukauus, HOMEHKMaTypa, M3omepus cnvptoB. MeTaHon v
3TaHO/T KakK NpeacTaBUTENN MpefeSibHbIX OAHOATOMHbIX CrMPTOB. XUMWUYECKMe
cBorcTBa (Ha npvMepe MeTaHO/Ma M 3TaHOMA): B3aUMOAENCTBUE C HATPUEM Kak
CNoco6 YCTaHOBMEHWNA HA/IMYKSA TUAPOKCOrPYIbl, peakuus ¢ raioreHoBoLopoamu
Kak Crocob nofyyeHWs pacTBOpuUTeneid, fermaparauus Kak crnoco6 mnonyyeHus
aTuneHa. Peakuus ropeHus: CNuUPTbl Kak TOMivBo. [lpuMeHeHVe MeTaHona W
aTaHosa. PU3M0IOTMYECKoe AeCTBME METaHOMa U 3TaHOMa Ha OpraHu3M YesioBeka.
ATUNEHINNKONb W TINUEPUH KaK NpeacTaBuTeNny npeaenbHbIX MHOroaTOMHbIX
cnupToB. KayecTBeHHas peakuus Ha MHOT0aTOMHbIe CMNPTLI U ee NMPUMEHeHUe Ans
pacno3HaBaHus T/ALEpMHA B COCTaBe KOCMETUYECKMX CpefcTB. [lpakTmyeckoe
MPUMEHEHWE 3TUNEHTIMKONA W TNILepuHa.

®eHon. CTpoeHve Monekynbl (eHona. B3aumHOe BMAHME aTOMOB B
MonieKyne (peHona. XuMUYecKMe CBOWCTBA: B3aMMOLENCTBME C HaTpPUeEM,
rMAPOKCUAOM HaTpusd, 6poMoM. MprumeHeHve eHona.

Anbgerngbl. MetaHanb (hopmManbferng) u ataHanb (aueTanbherui) Kak
NpeacTaBUTENN  MpefefibHblX — anbAerngoB.  KayecTBeHHble — peakuuMum  Ha
KapboHUbHYI0 Tpynny (peakumsi «CepebpsHOro 3epkana», B3aMMOMENCTBUE C
rmgpokcugom meam (1) n ux npuvMmeHeHne Ana o6HapyXXeHUs npeaenbHbIX
abAernaoB B MPOMbIWIEHHbIX CTOYHbLIX BOfAaX. TOKCMYHOCTb asibAernios.
[MprmeHeHWe hopManbiernia n auetanbaeruaa.

Kap6oHOoBble KMCNOTbI. YKCYCHasA KUC/OTa Kak NpeacTaBuTeSlb NpeaeibHbIX
O[HOOCHOBHbIX KapOOHOBbIX KUCMNOT. XUMWYECKMe CBOWCTBa (Ha npuMmepe
YKCYCHOW KNCNOTbI): peakumn ¢ MeTasilaMu, OCHOBHbIMWU OKCUAAMW, OCHOBaHUAMU
N CONMAMMN Kak MOATBEPXKAEHME CXOACTBA C HEOPraHUYeCKUMM KucnoTaMmn. Peakums
aTepumnKaumm Kak cnocob MosyvyeHUs CAOXKHbIX 3guMpoB. MNMprMeHeHne YKCYCHOW
Kncnotol. MNMpefAcTaBnieHne 0 BbICLIMX KapOOHOBbLIX KMCIOTax.

CnoXHble aupbl 1 X1pbl. CNoXHble 3hMpbl KaK NPOAYKTbl B3aMMOAENCTBUS
KapbOHOBbLIX KWUCNOT CO cnupTaMun. MNMpuMeHeHWe CIOXKHbIX 3()MPOB B NULLEBOW U
napproMepHO NPOMBILLNEHHOCTU. XXKUPbl KakK C/IOXKHbIE 3(hMpbl  FIMUeprHa 1
BbICLLUMX KapOOHOBBLIX KWCMOT. PacTUTeNbHbIE W >KMBOTHbIE XXWMPbl, UX COCTaB.
PacrnosHaBaHWe pacTUTENbHbIX XXMPOB HA OCHOBaHWW WX  HernpegesbHoro
xapakTepa. lNpuMeHeHVe XXUPOB. MMAPOAN3 WM OMBIIEHUE >KMPOB Kak Crocob
MPOMBILLIEHHOTO NOJTYYeHWS COMer BbICLIMX KapOOHOBbLIX KMUCMOT. Mblfa Kak conu
BbICLLUMX KapOOHOBbLIX KUC/OT. MotoLMe CBOMCTBA Mblfa.



Yrnesogpl. Knaccugukaums yrnesogos. HaxoxaeHne yrnesoios B NPUPOSeE.
[(NoKo3a Kak anbfermgocnupT. bBpoxeHuwe rnoKosbl. Caxaposa. ['maponus
caxaposbl. Kpaxman u uenntonosa Kak 61Moormyeckre nonmmMepbl. XvMmuyeckue
CBOWMCTBa Kpaxmana v Lenntonosbl (rMaponns, KadecTBEHHas peakuus ¢ MogoM Ha
Kpaxman 1 ee NpUMeHeHue Ans 06HapyXXeHus Kpaxmana B NPoAyKTax NuTaHus).
[MpuMeHeHVe W GUonornyeckas ponb YrneBogoB. [NoHATME 06 WMCKYCCTBEHHbIX
BOJIOKHAaX Ha npumepe aLleTaTHOro BOJIOKHa.

NpaeHTU(DMKaLMs OpraHUYeckKnx CoefuHeHUn. eHeTuyeckas CBA3b MeXKAy
Knaccamy OpraHnyeckux coeguHeHnid. TUnbl XMMUYECKNX peakLmil B OpraH1YecKom
XUMUW.

AMMWHOKMNCNOTbI K Genkn. CoctaB U HOMEHKNaTypa. AMWHOKUCIOTbI Kak
am(poTepHble oOpraHu4yeckne coeguHeHuda. [llenTuaHas cBasb. buonormyeckoe
3HayeHVe a-amMHOKMCNOT. O6/1acT MNMPUMEHEHUS aMUHOKMCNOT. bBenkn  kak
npupogHble 6uononumepsl. CoctaB M CTPoeHWe OGenNKoB. XUMWYECKMEe CBOMCTBA
6enkoB: ruaponus, AeHatypaums. OOHapy>XeHMe 0GefnkoB NpW  MOMOLLA
KayeCTBEHHbIX (LBETHbIX) peakumil. peBpalieHNs OGenkoB MWLM B OpraHu3Me.
Buonornyeckme YyHKUMM 6eKOB.

TeopeTnyecKne 0CHOBbI XUMUU

CtpoeHuve BellecTBa. CoBpeMeHHaA MOAENb CTPOEHUA aToMa. ONIEKTPOHHaAS
KOH(urypaums atoma. OCHOBHOE U BO30Y>K[EHHble COCTOSHMS  aTOMOB.
Knaccugukauma XUMMYECKUX 3M1eMeHTOB (S-, p-, d-anemeHTbl). OCO6eHHOCTU
CTPOEHMSI 3HEPreTUYeCKMX YpPOoBHEeW aToMoB d-3nemeHTOB. [lepuognyeckas
cucteMa  XUMUYeckux anemeHtoB  [O.. MeHpgeneeBa. ®PuU3NYECKUA  CMbICH
[Mepnognyeckoro 3akoHa [MA.W. MeHpgeneesa. [pUUMHbLI U 3aKOHOMEPHOCTU
M3MEHEHUS CBOWCTB 3/IEMEHTOB U WX COEAMHEHMIA MO nepuofjam W rpynnam.
ANeKTPOHHas npupoda XMMWUYECKON CBA3WN. INEKTPOOTpULATeNIbHOCTb. Buapbl
XUMUYECKOM CBA3N (KOBasIeHTHasA, WOHHasdA, MeTa//inyeckas, BOLOPOAHas) U
MexaHu3Mbl ee 06paszoBaHua. KpucTanimyeckme M amopdgoHble BewecTsBa. TuMbl
KPUCT/1I/IMYECKMX PeLleTOK (aToMHas, MOJEKYNApHas, WOHHaA, MeTannuyeckas).
3aBNCMOCTb  (PU3NYECKMX CBOWCTB BewecTBa OT TuUMa KpUCTaNINYeCcKoN
peleTKun. MNpuyrHbl MHOroobpasns BeLLeCTB.

XUMUYeckne peakumn. OMOreHHble U reteporeHHble peakuun. CKOpOCTb
peakuuu, ee 3aBMCMMOCTb OT pPas3/IMyHbIX (PAKTOPOB: MPUPOAbI pearvpyroLmx
BELLeCTB, KOHLEHTpauun pearnpyrowmx BeLlecTB, Temnepatypbl, naowaau
PeakLUMOHHON MOBEPXHOCTU, Hanuus Katasmsatopa. Ponb  Kataim3aTopoB B
NpUpoge 1 NPOMbILWIEHHOM Mpou3BoACcTBe. O6pPaTUMOCTL peakumii. XUMUYecKoe
paBHOBECWE W €ro CMeLLeHue Nof AeCTBMEM Pa3/INyHbIX (haKTOPOB (KOHLIEHTpaLms
peareHTOB WAN MNPOAYKTOB peakuun, [aBfeHWe, Temnepatypa) 414 CO34aHUS
OMTUMAJIbHbIX  YCMOBWIA  MPOTEKAHNA XUMWYECKMX MPOLLECCOB. JuMcnepcHble
cucTembl. MNoHATME 0 Konnomgax (3o7m, ream). VICTUHHbIe pacTBOpbl. Peakumn B
pacTBopax 3MeKTPO/MTOB. pH pacTBopa Kak MokasaTeslb KWUC/IOTHOCTM Cpeapbl.
fmaponns conen. 3HayeHuWe rvaposmsa B OMOMOTMYECKMX OOMEHHbLIX MpoLeccax.
OKMCNUTENBHO-BOCCTAHOBUTE/IbHbLIE  peakuun B Npuposde, MNPOU3BOACTBEHHbLIX
npoueccax 7 XU3HeeATeIbHOCTU OpraH13MoB. OkuncnntenbHo-
BOCCTaHOBUTE/IbHble CBOWCTBA MPOCTbIX BELIECTB - METa//IOB [NaBHbIX W



Mo6oYHbIX noarpynn (Medb, >Kene3o) W HeMeTaNIoB: BOAOPOAR, KMCIopoAa,
rasioreHoBs, cepbl, a30Ta, (hocopa, yrneposa, KpemHus. Kopposnsa MeTansios: BULbI
KOppo3un, cnocobbl 3awuTbl METASINIOB OT KOPPO3MKU. IONeKTPONU3 pacTBOPOB U
pacnnasos. [MpuMeHeHVe 31eKTPOAM3a B MPOMbILLIEHHOCTW.

XNMUSA N XKN3Hb

HayuyHble MeToAbl MNO3HaHMSA B XUMUK.  VICTOYHUKM  XMMMWYECKOi
MHpopmaumn.  TlouMcK  MHGopMauunm MO Has3BaHMAM,  WAEHTUMKaTopam,
CTPYKTYpPHbIM chopmynam. MogenmpoBaHne XUMUYECKMX MPOLECCOB U SBNEHWA,
XUMWUYECKNIA aHaIN3 N CUHTEe3 KaK METOAbl Hay4YHOro Mo3HaHus.

Xumunsg 1 300poBbe.  JlekapctBa, (PEePMEHTbl, BWUTaMWHbLI, TOPMOHbI,
MUHepanbHble BOAbl. [1po6siemMbl, CBS3aHHblIE C MPUMEHEHMEM 1eKapCTBEHHbIX
npenapartoB. BpeaHble MPUBbLIYKKA U (PAKTOPbI, paspyLuatoLie 340poBbe (KypeHue,
ynoTpebsieHne ankorons, HapkomaHus). PauuoHanbHoe nuTaHue. [uwiesble
no6asky. OCHOBbI MULLEBON XUMUN.

Xumnsa B NOBCEAHEBHOW XM3HWU. MotoLme 1 yncTawme cpeactea. CpeacTsa
6opbObl C ObITOBLIMY HAaCeKOMbIMW: penefneHTbl, WHCeKTuuuabl. CpefcTsa
MYHOW TUTMEHbl W KOCMETUMKW. [lpaBuna 6Ge3onacHoO paboTbl C  efKUMK,
FOPHOYMMM U TOKCUYHBIMW BeLLIeCTBaMU, CPeACTBaMy ObITOBOW XUMUN.

XUMUA 1 CebCKoe X039MCTBO. MuHepasibHble U OpraHuyeckue ynobpeHus.
CpefcTBa 3alMTbl pacTEHUMN.

Xumnsa v aHepreTrka. MpupogHble UCTOYHUKK YTIeBOLOPOLO0B. pupoaHbIii
M NMOMYTHBIA HETAHON rasbl, UX COCTaB M MCMOMb30BaHMe. CocTtaB He(hTU N ee
nepepaboTka. Hettenpoaykrbl. OKTaHOBOE YMCNO GeH3nHA. OXpaHa OKpYXKatoLLleit
cpefbl  npu HegotenepepaboTke M TPAHCMOPTUPOBKE  He(dTENPOAYKTOB.
AnbTepHaTMBHbIE NCTOYHUKM SHEPTUN.

Xumna B cTpouTenbcTBe. LlemeHT. BeToH. [log6op  onTuMaibHbIX
CTPOUTENIbHBIX MaTepMasnioB B NPaKTUYECKON AeATeNIbHOCTU YesioBeKa.

XuUMna 1 akonorus. XUMMYecKoe 3arpsasHeHVe OKpyXKatoLleil cpedbl U ero
nocneactena. OxpaHa ruapocdepbl, Mo4yBbl, aTMOC(epbl, (Aopbl U ¢ayHbl OT
XUMNYECKOTO 3arpsasHeHus.

TemaTnyeckoe naaHMpPoBaHMe C yKasaHMeM KOJINYecTBa 4YacoB, 0TBOAUMBIX
Ha OCBOEHWE KadKaoil TeMbl

10 knacc
No Pazgen (Tema) ANeMeHTbI CofepXKaHNs Konnuectso
n/n 4yacoB
1 BBOAHbIN MHCTPYKTaX  [MosiBNeHWE 1 pa3BUTUe 1
N0 TEXHUKE OpPraHMYeckom XMMUN Kak HayKMu.
6e30nacHOCTH. [MpeameT opraHNMYecKom XUMUN.

MecTo M 3Ha4YeHUe opraHNYecKon
XUMUN B CNCTEME ECTECTBEHHDbIX
HayK. XumMunyeckoe CTPOEHNE KaK
NnopsaLoK COelMHEHNS aTOMOB B
MOMEKYJIE COIrNacHO NX



2 YrnepoaHbIi CKenet
opraHuyeckom
MOJIEKY/IbI.

[MpenenbHble
yrneso4opoabl
AJIKaHbl.

AJIKaHbI.

5 HenpegenbHble
YIrNeBoAopoabl.
AJIKEHBI.

Ba/IEHTHOCTU. OCHOBHbIe
MO/I0XKEHNS TEOPUN XUMUYECKOTO
CTPOEHUSI OpraHNYecKnx
coeauHeHnin A.M. byTneposa.

KpaTHOCTb XMMWUYECKOI CBSA3MN.
3aBMCMMOCTb CBOWCTB BELLECTB OT
XNMUYECKOT0 CTPOEHUSA MOJIEKY/.
N3omepus n nsomepel. I'NoHATHE O
(hYHKLUMOHaNbHOI rpymne.
MpUHUMNBI KNaccupmKaumm
OpraHNYecKmx COeAMHEHNIA.
Cuctemartumyeckas
MeXyHapoaHas HOMeHKnaTypa u
MPUHLMNbI 06pa3oBaHuS
Ha3BaHWIN OpraHNYecKnx
COEANHEHWIA.

CTpoeHne Monekybl MeTaHa.
[TOMONOrNYecKnin pss akaHoB.
["omonoru. HomeHkKnartypa.
30mepusa yrnepofHOro ckeneta.
3aKOHOMEpPHOCTW M3MEHEHUA
(hM3MYEeCKNX CBOMCTB.

Xumn4yeckme cBoincTea (Ha
NpUuMepe MeTaHa 1 3TaHa):
peakLnmn 3ameLLeHns
(ranoreHvpoBaHme),
AernapupoBaHns Kak crocoobl
MONYyYEHNA BaXKHENLLMX
COeANHEHNI B OpraHMyecKoMm
cuHTE3e. FopeHne MeTaHa Kak
O[IUH N3 OCHOBHbIX UCTOYHMKOB
Tenna B NPOMbILLIEHHOCTU 1
ObITY. HaxoxaeHune B npupoae v
NPUMeHeHVe afikaHoB. oHATME O
LMKNoaIKaHax.

CTpoeHne MoneKynbl

aTuneHa. FOMONOrNYecKnin pag,
aIKEeHOB. HoMeHKnartypa.
30mMepus yrnepogHoro ckeneta
W NMOMOXEHWS KPaTHOWN CBSA3N B
Mosiekyne. XvMnyeckne CBOINCTBA
(Ha NnprMepe 3TUMEHA): peakLun
npucoeanHeHNs
(ranoreHMpoBaHue, rMapMpoBaHu
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6

7

8

9

ANKaaneHbl n
Kay4yKu.

AKMHBI. CTpoeHue
MOEKY bl
aLeTuneHa.

ApeHbI.

ApomaTtunyeckue
yrneBoAopoabl.

e,

rmapartaums, rmaporaioreHnpoBa
HME) KaK Cnocob nosyyeHus
(PYHKUMNOHA/IbHBIX MPOU3BOLHbIX
YrNeBo0p0OA0B, rOpeHus.
[Monnumepunsauma aTuneHa Kak
OCHOBHOE Hanpas/ieH1e ero
MCNONb30BaHUA. 0IMITUNEH KaK
KPYNHOTOHHAaXXHbIA NPOAYKT
XNMMNYECKOro npon3BOACTBa.
[MpyMeHeHMe 3TUNEHA.

[MoHATME 00 anKaaneHax Kak 1
YrNeBOA0poAax C ABYMS
ABOVHbIMW CBA3AMMU.
Monumepusaunsa AMBUHUNA
(byTagmneHa-1,3) Kak cnocob
NONYYEHUSA CUHTETUYECKOTO
Kay4dyka. HatypabHbIil 1
CUHTETUYECKNI Kay4yKW.
BynkaHusauus Kaydyka. PesuHa.
[MpMMeHeHMe KayuyKa U PesuHbI.
[COMO/IOTMYECKUIA Psf, IKUMHOB. 1
HomeHknatypa. N3omepusa
YrNIeEPOLHOro CKeneta u
MOSIOXKEHWNA KPaTHOW CBA3N B
Mosiekyne. XMMmnyeckume cBOMCTBa
(Ha npuMepe aueTuieHa):
peakuun npucoeanHeHns
(ranoreHMpoBaHue, rMapupPoBaHn
e,

rmgparauus, ruaporanoreHmpoBsa
HWE) Kak Crocob nonyyeHus
NONNMEPOB N APYTNX NOJE3HbIX
NPOAYKTOB. ['OpeHMe aleTuneHa
KaK UCTOYHUK
BbICOKOTEMMEPATYPHOr 0 NiaMeHu
[NA CBapKX N Pe3KN MEeTa1/10B.
[MprMeHeHMe aueTuneHa.

beH3on Kak npeacTaBuUTeNb 1
apoMaTUYeCKmnX

yrnesopoponos. CtpoeHue
MOJIeKY bl GeH30Ma.

XUMUNYeCKne CBOWCTBA: peakLmm 1
3ameLLleHns (ranoreHMpoBaHue)
Kak crnocob nosnyyeHus

u



10

14

15

[MpupoaHbIe
NCTOUYHMKM
YrN1eBOLOPOAOB:
HethTb M NPUPOAHbIVA
ras. Cnoco6eol
nepepaboTKn HeqTK.
KameHHbI yrosb 1
ero nepepaboTka.

O6006LeHNE 1
cucTemartmsaums
3HaHWIA No TeMe
«YTNnesofopoabl»,
TecT.

KoHTposbHas pabota
Nel «Yrnesofopoabi».
Kucnopogcoaepxatm
e COeANHEHS:
CnupTel.

OTUNEHTIUKO/b U

XUMUYECKNX CPeLCTB 3almThl
pacTeHui, NPUCOeLNHEHWS
(rmapupoBaHme) Kak
[0Ka3aTeNbCTBO HEnpeaebHoro
Xapakrtepa 6eH3ona. Peakuns
ropexus. MprvmeHeHe 6eH30/a.

OG6Hapy>keHne HenpeaenbHbIX
COEAMHEHWNIA B XXMUAKNX
He(TenpogykTax. O3HaKOM/IEHWe
C Konnekupen «Hetb n
He(TENPOAYKTbI».

Knaccuukaums, HOMeHKIaTypa,
n3omMepuns cnupTos. MetaHoN U
3TaHO/1 KaK MnpeAcTaBuUTeNn
npesesnbHbIX 04HOATOMHbIX
CMUPTOB. XUMUYECKMe CBOMCTBA
(Ha npumepe MeTaHoMa u
aTaHoNa): B3aMMOJENCcTBuMe C
HaTpreM Kak crnocob
YCTaHOB/IEHUA HA/INYWS
TMAPOKCOrPYynnbl, peakums ¢
rajloreHoBOA0poOAaMuM Kak crocob
MoNTyYeHNs pacTBOPUTENEN,
aervaparaumst Kak cnocob
MofyyeHns aTuneHa. Peakums
FOpPeHus: CNUPTbI Kak TOM/MBO.
[MpnMeHeHWe MeTaHoa U
aTaHona. Pr3nonornyeckoe
[eliCTBME MeTaHO/a M 3TaHO/a Ha
OpraHv3M YesoBeka.
KauyecTBeHHas peakuus Ha

12



rMMMUEepnH Kak MHOroatoOMHbIE CMNUPTLI N €€

npeacTaBUTENN NPUMeHeHNe AN pacrno3HaBaHWs
npeaenbHbIX rNuLepuHa B cocTaBe
MHOT0aTOMHbIX KOCMETMNYECKUNX CPEACTB.
CMMPTOB. MpaKTnyeckoe NpUMeHeHne

STUNEHTIUKONSA W TNINLEPUHA.
16  Kucnopoacogepxawy CTpoeHme MONeKy bl
e COeANHEHWS: (heHoNa. B3amHoe BMsiHUE
(heHosbI. aTOMOB B MOJIeKy/e (heHoNa.
XUMMYecKune CBOICTBA:
B3aMIMOZLENCTBME C HAaTPUEM,
rMApPOKCUAOM HaTpus,
6pomMom. MNprmMeHeHne deHona.

17  PelueHue 3afa4 Mo O606LLeHVEe ¥ crcTemMaTm3aums
XUMNYECKNM 3HaHWi 0 cnupTax, (heHonax,
YPaBHEHUAM Ha abaernaax u KetoHax. Tect
N30bITOK W «CnupTbl, eHOsbI, anbaernibl 1
HeLO0CTaTOK. KETOHbI».

18  Kucnopogcozepxawy  Anbgeruibl. MeTtaHab
e COefIMHeHus: (hopmarnbaerva) v ataHasb

a/ibflernibl N KeToHbl.  (aueTanbierns) Kak
npeacTaBUTENN MpPefenbHbIX
anbfernaos. KayecTBeHHble
peakuun Ha KapboHWU/TbHYHO
rpynny (peakums «cepebpsHOro
3epKana», B3aMMOAENCTBUe C
rugpokcugom meau (1) n mnx
NpUMeHeHWe 4Na 06HapyXXeHUs
npesenbHbIX anbAernios B
MPOMbILL/IEHHbIX CTOYHbIX BOAAX.
TOKCUYHOCTb a/lbfer1ios.
[MpumeHeHVe hopManbaeruaa u

auetanbaernga.
19 KapboHoBble YKcycHasa KMcnota Kak
KUCNOTBI. npeacTaBuUTeNb NpeaebHbIX

OJJHOOCHOBHbIX KapboHOBbIX
K1cnoT. XvMnyeckne CBOMCTBA
(Ha Npumepe YKCYCHOIN KNCNOTbI):
peakuun ¢ MeTasiiamu,
OCHOBHbIMW OKCKAaMW,
OCHOBaHUSMUN 1 CONMAMUN KaK
MOATBEPXKAEHME CXOACTBA C
HeopraHNMYeCcKMMN KNUCNOTamu.
Peakuus aTepudmkaummn Kak
cnocob NonyyeHns CROXHbIX



20  CnoxHoble agupbl.
XKnpebl.

21 Yrnesogbl.
MoHocaxapuabl.

22 Caxapo3sa. 'mgponus
caxaposbl.

23 AMUHbI.

amnpoB.. MNprMeHeHKe YKCYCHOM
Kucnotol. [NpeacTtasneHme o
BbICLLUMX KapOOHOBbIX KMC/IOTaX.
CnoxHble 3ahmpbl Kak NPOAYKTbI
B3aMMOJeNCcTBMA KapboHOBbIX
KWC/IOT CO CnupTamu.
[MpuMeHeHMe CNoXHbLIX 3h1POoB B
NULWLEBOI N NapOMepPHOA
MPOMBILLIEHHOCTU. XKUpbI Kak
C/IOXKHbIE 3(hMpbI FIMLepuHa v
BbICLLUMX KapPOOHOBbLIX KMC/IOT.
PacTuTe/NlbHbIE U XKMBOTHbIE
XXWpbl, KX COCTaB. Pacno3HaBaHme
pacTUTes/IbHbIX XXMPOB Ha
OCHOBaHWM WX HernpeaenbHoro
xapakrtepa. [prMeHeHne K1POB.
"MAPONN3 NN OMbINIEHNE YKNPOB
Kak Crnoco6 NpoMbILLEHHOrO
MoNTlyYeHUs CONel BbICLUNX
KapbOHOBbIX KMC/OT. Mblna Kak
COMN BbICLUMX KAPOOHOBbIX
Kucnot. MotoLupe CBOCTBA
Mblna.

Knaccugmkaumsa yrnesosos.
HaxoxxaeHue yrnesonos B
npupoge. I'NKo3sa Kak
anbferngocnupT. bpoxkeHue
[NIFOKO3b!.

Kpaxman v uenntonosa Kak
6uosiornyeckme nosimmepsbl.
XUMMYeCcKue CBOMCTBA Kpaxmasa
N Lennonosbl (rmaponms,
KayeCTBEHHasi peakums ¢ 1040M
Ha Kpaxman 1 ee NpuMeHeHne ans
00OHapy»XeHua Kpaxmasna B
NPOAYKTaxX NUTaHuA).
[MprMeHeHne 1 Bronornyeckas
po/ib Yrnesogo.. INoHATue 06
NCKYCCTBEHHbIX BO/IOKHAX Ha
npumepe aLeTaTHOro BOJIOKHA.

Knaccnukaumsa aMmHoB,
HOMeHKNaTypa, 13omepus,
(hn3nyeckme N XMMMYecKme
CBOMCTBA. AHW/VH.
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24

25

26

27

28

NpeHTndunkaums
OpraHn4ecknx
COEAINHEHWIA.

AMWUHOKNCIOTLI U
0enKun.

"eHeTNYeCKas CBA3b
MeX [y Kaccamu
OpraHMyecKumx
COeAVHEHIA.

O6006LLeHMe 1
cuctematmsaums
3HaHWI No Teme
«Kucnopog- n
asoTcoaepxkallme
opraHuyeckue
COEAINHEHNSA».

KoHTponbHaa pabota
Ne2 «Kucnopoga- u
asoTcofepxalme
opraHuyeckue
COEAVHEHNSA».

3KCI'IepI/IMeHTaJ'IbeIe
OCHOBbI XUMUW.

["eHeTMUecKast CBA3b MeXay
Kfaccamy OpraHnM4ecKmx
COeANHEHUIA. TUMbl XUMNYECKMX
peakUuii B OpraHMyeckom XumMun.

CocTaB 1 HOMEHK/aTypa.
AMUHOKUNCIOTbI KakK am(poTepHble
OpraHuMyeckne CoeanHeHNS.
MenTuaHas cBA3b.
Buonorunyeckoe 3HavyeHue a-
amuHokucniot. O6nactu
NPUMEHEHNST aMUHOKMCIIOT.
Benkun kak NpuMpoaHble
orononuvepsl. Coctas K
CTPOEHMe 6eNKOB. XNUMUYECKME
CBOWCTBA GENKOB: MMAPONN3,
aeHaTypaums. O6Hapy»XeHue
6enKoB Mpy MOMOLLM
KauyecTBeHHbIX (LBETHbLIX)
peakumii. MNpeBpalleHnst 6eIKoB
MWLM B OpraHu3me.
Bronornyeckme yHKLMN GEKOB.

TecT no Teme «Kucnopog- n
asoTcofepXkalliye opraHnyeckme
COEMHEHUS».

[MpakTnyeckas pabota Ne 1
«peHTndnkaums opraHmyeckKmnx
COEANHEHWNA». 3HAKOMCTBO C
obpasuammn NpUPOAHLIX
YrneBo4OpPOA0B 1 NPOAYKTaMMN MX
nepepaboTKu.

15



29
30

31

32

33

34

No
n/n

2

buoTtexHonorus.
[Monumepsl.
Knaccugpmkaums
No/IMMEpOB.
VICKyCCTBEHHbIe
NosIMMepbl,
nnacTmacchbl, Kayyyku
1 BOJIOKHA.
CuHTeTNYecKme
nonumepbl. Cnocoobl
nosy4yeHns
MOIMMepOB:
noiMMmepusanma
NOJIMKOHAeHcauus.
[MpakTnyeckas paboTa
No2 «3HaKOMCTBO C
obpasuamu niactTmacc,
BOJIOKOH M Kay4yKOB.
PacnosHaBaHue
naacTmacc u
BOJIOKOH>.

ITorosas KOHTpO/IbHas
paborTa.

O606LLeHNE 1
cucTemaTusaums
3HaHWUIA Mo Kypcy
OpraHMyeckKon XMmum.

Pazgen (Tema)

OCHOBHble CBeAeHUs 0
CTPOeHuY aToma.

Mepnognyeckas

1
1

KoHTposnbHaa pabota Ne3 rno Teme 1

«[MpeameT opraHNMYecKoi

XUMUN».,
1
1
1

NToro: 34 yac
11 knacc
DNeMeHTbI cofepXkaHus Konuyectso
4acoB

CTpoeHue BelllecTBa. 1

CoBpemeHHas Mofiefnlb CTPOEHUA

aToMa. ONeKTPOHHasA

KoH(urypauma atoma. OCHOBHOe

N BO3BY>KEHHbIE COCTOAHMS

aTtomoB. Knaccudumkaums

XUMUYECKMX 3N1eMeHTOoB (s-, p-, d-

anemMeHTbl). OcobeHHOCTH

CTPOEHWA 3HEPreTUYecKmnx

YPOBHEN aTOMOB d-3/1EMEHTOB.

®U3NYECKMIA CMbICTT 1

16



10

CUCTEMA XMMUNYECKUX
anemeHToB A.W.
MeHgeneesa.

DNeKTpoHHas npupoaa
XUMNYECKOM CBA3N.

IOHHas XMMmnyeckas
CBA3b N NOHHbIE
Kpuctanimyeckume
PELLETKMN.
KoBanieHTHas
XMMWNYecKas CBA3b, ee
pa3HOBMAHOCTA U
MeXaHW3Mbl
06pa3oBaHus.
MeTannnyeckas
XUMUYecKas CBA3b.
BopopoaHas cBA3b.

Kpuctannunyeckume u
amMop(hHble BelLlecTBa.

[MpnunHbI
MHOroo6pasus
BeLLLeCTB.

XUMUYECKMe peakLmu.

MNepuopnyeckoro 3akoHa A.U.
MeHgeneeBa. I'pnUnHbI 1
3aKOHOMEPHOCTU M3MeHeHWs
CBOWCTB 3/1EMEHTOB U UX
COEAUHEHNIA Mo Mepuogam un
rpynnam.
DNeKTpooTpuLaTebHOCTb. Buapbl
XMMUYECKOI CBA3W (KOBasIeHTHas,
MNOHHasA, MeTa/lInyecKas,
BOLOPOAHAsA) N MeXaHU3MbI ee
00pa3oBaHus.

KaTroHbI 1 aHNOHbI. ONeKTPo-
OTPULATENbHOCTb.

CTeneHb OKUC/IEHUA U
Ba/IEHTHOCTb XUMUYECKUX
3/1eEMEHTOB. ATOMHbIE U
MO/EKYNAPHbIE KPUCTaNIMYECKme
PELUeTKMN.

3HayeHne BOJOPOAHOIN CBA3N B
MPUPOAE N B XXU3HWN YeNOBeKa.
EanHas npupoaa XMMUYeCcKoi
CBA3N.

TuUNbl KPUCTATMYECKMX PELLIETOK
(aTomHasi, MOneKynapHas,
MOHHas, MeTa/lInyeckas).
3aB1CUMOCTb (PU3NYECKMX
CBOWCTB BelLLecTBa OT Tumna
KPUCTa/I/INYECKOW PELLETKN.

[[OMOreHHble 1 reTeporeHHbIe
peakumm. CKOpOCTb peakLmu, ee
3aBMCMMOCTb OT Pas/INyHbIX
(haKToOpOB: NMPUPOAbI
pearvpyoLLmx BeLLecTs,
KOHLEeHTpaLunn pearnpyromx
BeLLleCTB, TemrepaTypbl, naowaan
peakuMOHHOW MOBEPXHOCTH,
Hannuusa Katanmsaropa. Posb
KaTa/1M3aTopoB B NPUPOAe v

17



12

13

14

16

17

18

O6paTMOCTb
peakuum.

JvcnepcHble CUCTEMBI.

[MoHATME 0 Kononaax
(301K, renn).
ICTUHHbIE pacTBOpbI.
Peakuun B pacTBopax
3NEeKTPOSINTOB.

Cpepa BoAHbIX
pacTBOPOB: KuCnas,
HenTpasibHas,
LLieIovHas.
OKuncnnTenbHoO-
BOCCTaHOBUTE/IbHbIE
peakuuu B Npupoge,
NPON3BOACTBEHHbIX
npoueccax u
XWN3HEeAeAaTeIbHOCTU
OpraHu3mMos.
OKUcNUTeNbHO-
BOCCTaHOBUTE/IbHbIE
CBOICTBA MPOCTbIX
BELLLeCTB.

Kopposua meTasnos:
BUAbl KOPPO3UMK,
CNocoobbI 3aLnThI
MeTa/l/lIoB OT
Koppo3uu.
DNeKTponmn3
pacTBOpPOB

NPOMBbILLIEHHOM MPOU3BO/CTBE.
XMMNYeCcKoe paBHOBECKE U ero
CMeLLleHMe nof AencTBnem
pa3fIMyHbIX (PaKTOPOB
(KOHUEHTpauus peareHToB U
NPOAYKTOB peakunn, AaBneHue,
Temneparypa) 419 co3fLaHns
OMTUMa/IbHbIX YC/I0BUIA
NpoTeKaHUA XUMUYECKNX
MPOLLECCOB.

pH pacTBopa Kak nokasaresib
KMCNOTHOCTW cpefbl. Mnaponns
conen. 3HayeHve rMaponn3a B
B10/10rMYeCKNX 0OMEHHbIX
rpotieccax.

BopgopogaHblin nokasatens (pH)
pacTBopa, HeopraHMyecKnx u
OpraHNYecKnx CoeauHeHWA.

OKucnnTenbHo-
BOCCTaHOBUTE/IbHble CBOWCTBA
NPOCTbIX BELLECTB - MeTas/10B
rNaBHbIX U MOBGOYHbLIX NOArpymnmn
(Mefb, XXene3o) U HeMeTasI/10B:

BOAOPOAA, KUC/IOPoa, raloreHos,
cepsbl, a30Ta, hocgopa, yrnepoaa,

KPEMHUA.

18



19

20

21

22

23

24

25

26

pacnnasoB.
[NpumeHeHne
3NeKTponm3a B
NPOMbILL/IEHHOCTH.
[MpakTnyeckas paboTa
Nol PelueHune
3KCNepUMeHTa/IbHbIX
3ada4y no Teme
«XMMUNYecKas
peakLmsa»».
O606LLeHME 1
cucTemaTmnsauns
3HaHW No TemMe
«CTpoeHue BelllecTBa.
Xnmmyeckas
peakums».
KoHTposnbHas paboTa
Ne 1 no Teme
«CTpoeHue BelllecTBa.
XnmMnyeckas
peakums».

MeTansnbl.

HemeTtansbl.

Kuncnotbl
HeopraHu4yeckue u
opraHuyeckue.
OcHoBaHUA
HeopraHM4yeckue n
opraHu4ecKkue.
AmMdoTepHble
coenNHeHns
HeopraHu4yeckue n

ANEKTPOXNUMUYECKUNIA pAf,
HanpshkeHns metannos. O6LLme
(hpn3nyecKme CBONCTBA META//IOB.
YCnosus B3auMOAENCTBUA
MEeTasI/I0B C pacTBOPaMmn KUCOT U
conein.

OkucnuTensHo-
BOCCTaHOBUTE/IbHbIE CBONCTBA
TUMWYHLIX HEMETa/INI0B (Ha
npumepe BOAOPOAA, KMUCIopoaa,
rasoreHoB u cepsbl). Pag
3N1EKTPOOTPMLATENBHOCTW.
O06Las xapakTepmcTuka
MOArpynMbl rajioreHoB (0T (pTopa
[0 1roga). bnaropofHblie rasbi.
O6LLMe XMMUYECKMe CBOMCTBA
KncnoT. Knaccuukaums Kucnor.

O6LMe XMMMUYEeCKMe CBOCTBa
OCHOBaHMin. Knaccugmkaums
OCHOBAHWMN.

AMQoTepHble OKCUabl U
rnapokcug. NonyyveHue v
csoucTea. MenTuabl 1 NenTuaHas

19



OpraHUYeCcKue.

27 Conn. Knaccugumkaumsa

Conen.

28 [MpakTnyeckas paboTa
No2 «PeLleHune
3KCMepUMeHTa/IbHbIX
3ada4y no Teme
«BeLecTBa N nx
CBOICTBa».

29  XUMUS U XKN3Hb.

30  XumuA 1 300POBbLE.

31 Xumusa
MOBCEAHEBHOM YXU3HN.

32 WTtoroBas
KOHTPO/IbHaa paborTa.

B

CBfI3b.

YKecTKoCTb BOAbl U CNOCO6LI ee
ycTpaHeHus. ObLme XMmmUYeckmne
CBOWCTBA COMeEMN.

HayuyHble MeToAbl MNO3HaHUA B
XUMUKN. VICTOUHUKM XMMUYECKOIA
NH(opMaL K. Mounck
MHopMaUMM MO Ha3BaHWSAM,
NAEHTU(MKATOPaM, CTPYKTYPHbIM
(hopmynam. MogenvposaHue
XUMUYECKNX MPOLLEeCcoB 7
ABMEHWNIA, XMMUYECKUIA aHan3 1
CUHTE3 KaK  MeTOfbl  Hayu4HOro
MO3HaHUA.

JlekapcTsa, hepMeHThI,
BUTAMWHbI, TOPMOHBI,
MUHepa/ibHble BoAbl. [pobnemsl,
CBSI3aHHbIE C NPUMEHEHMEM
NeKapCTBEHHbIX NpenapaTos.
BpeaHble NPUBLIYKA 1 (haKTopbl,
paspyLuiatoLme 340poBbe
(KypeHue, ynotpebneHue
a/IKOrons, HapKoMaHus).
PaLuoHanbHoe

nuTaHve. MNuuesble [06aBKN.
OCHOBbI MULLEBOA XUMUW.

MotoLupe 7 yucTAaLne
cpeactea. Cpefactea  60pbbbl €
ObITOBbLIMM HaCeKOMbIMMU:
PENenseHThl,

nHcekTUUMAabl. Cpeactea NIMUHONM
FMrMeHbl U KocmeTuku. MpaBuna
6e3onacHo paboTbl C eaKUMMU,
roprYMMM " TOKCUYHbBIMU
BeLLecTBaMM, cpeacTeamu
ObITOBON XUMUMW.
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33

XUMUA N cenbcKoe
X039MCTBO. XUMUSA U
3HepreTuka. Xmmusa B
CTPOUTENLCTBE.

MwuHepasibHble 1 OpraHuyeckune
ypobpeHus. Cpeacrea 3awmThbl
pacTeHuiA. MpupoaHble
NCTOYHWKN YTIEBOLOPOAOB.
[MpUPOAHbLIA 1 NOMYTHbIA
He(PTAHOM rasbl, X COCTaB U
ncnosb3oBaHme. CoctaB He(pTH U
ee nepepaboTka.
HedTenpoaykTbl. OKTaHOBOE
ymcno 6eHsnHa. OxpaHa
OKpY>KatoLLie cpefpbl Npu
He(hTenepepaboTke u
TPaHCNOPTHPOBKe
He(TENPOAYKTOB.
ANbTepHaTVBHbIE UCTOYHUKU
3Heprum.
LlemeHT. BeToH. Moabop
OMTUMa/TbHbIX CTPOUTESbHbIX
MaTepuanoB B MNPaKTUYECKOi
[eaTe/lbHOCTY YenoBekKa.
XNUMUA 1 IKONIOrnsa. XMMNYeCcKoe
3arps3HeHne OKpy>katoLen cpeipbl
N ero nocnegcrans. OxpaHa
rmapocgepbl, NOYBbI, aTMOCHepb!,
(hnopbl U (hayHbl OT XMMNYECKOTO
3arpsAsHeHus.

NToro: 33 yac
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