Mynnumnaasuoe kasennoe ofmeobpasoBaTe ILHOE YIPEKICHIE
allasmencka cpennasn obmeolpaoBaTeLuasn K0T

wPacemoTpenon «Coraaconanon «YTBEpHIAION |

e saceaaunn MO ywrrenefl 3aM. ZHPEKTOPH MWEOMEE N0 Hiupe 0.
SCTECTREHHO-MATEMATHYECKOTO YEP S o
MK .#"ﬂ C.B.[ywkapekas I".A Kananngofeese="
Pyxosoymtens MO a3l » Alayesd 2020 1 [pukas Ne 3J/7 or
yﬂ.ﬂﬂwﬂcaﬂ y « 3 »afey 2020 r
Mporéxon Ne £ ot :

Lly w_ pd 20201

PaBouan nporpamma
Mpeamer: Xumua (PrOcC)
Knaccwi: 10-11
Yunrean: lNymrapekan Ceeraana Bukroposna
Cram: 33 roaa
BKK

¢. Unemens
2020r



Pabouast mporpamma o xumuu st 10-11 kmaccoB o01jeoOpa3oBaTelbHOM MIKO/IBI pa3paboTaHa Ha
OCHOBe:
1. ®enepanbhbiil 3akoH «O6 o6pa3oBanun B Poccuiickoii @epeparmm» ot 29.12.12 T Ne 273-
@3 (cT. 12, 13, 15, 16).
2.Ilpuka3 Mwunobpnayku Poccrm ot 17.05.2012 1. Ne 413 (pex. Ot 29.06.2017) «O6
yTBepxkJeHnd ~ DeziepasibHOIO TOCYAAPCTBEHHOro 00pa30BaTe/IbHOTO CTaHZApTa CpegHero
o011iero obpa3oBaHMs».
3.ITlpumepHasi OcHoBHasi oOpa3oBaTenbHas TporpaMMma cpejgHero o0iero o6pa3oBaHUsI.
Opmobpena  pemieHrieM ®efepasbHOrO0 yueOHO-METOAUUECKOTO0 O0BeJUHEHUsT TIO O00IemMy
obpazoBanuto (rpotokos ot 28. 06.2016 r. Ne 2/16-3).
4.0cHoBHasi oOpa3oBaresibHasi TporpaMma Cpe/iHero o0Iero oOpa3oBaHUS MKOY
«Mnbmenckas COLLD».
5.Yue6nbiii tiiad MKOY «Unbmenckass COILD».
6. ABTOpCKoii paboueit mporpammel M.H. AdanackeBoit «Paboure nmporpammel. Xumwus. 10-11
knaccel. [IpeamerHas muans yuebunkoB I'.E. Pyasurnca, @.I'. ®enpamana. ba3oBeiii ypoBeHb».



I. Ilranupyemble pe3y/abTaThl H3yUeHHUs YUeOHOro npeaMeTa « XHMUA»
V3yueHue yueGHOro mpejmera TIpejriosiaraeT JOCTKeHUE BbIMTYCKHHKaMM CTaplled IIKOJIbI

C/IeIYIOIUX IUYHOCMHbBIX, MemanpeoMemHbIX U NpeOMemHbIX pe3y/1bMmamnoe.
JIMUHOCTHBIE Pe3y/IbTaThl 00YUeHUsT XUMUH:

0CO3HaBaTh eJUHCTBO U L[eIOCTHOCTb OKPY>KaroIllero MHpa, BO3MOXXHOCTH €ro M03HaBaeMOCTH
¥ 00BSICHUMOCTH Ha OCHOBE /IOCTH)KEHUH HayKH;
CTPOUTH COOCTBEHHOE 1[eJI0CTHOE MUPOBO33pPEeHHE Ha OCHOBE U3yUeHHbBIX (DaKTOB;

0CO3HaBaTb TOTPEOHOCTh M TOTOBHOCTb K CaM000Opa30BaHWIO, B TOM YHC/e U B paMKax,
CaMOCTOSITEe/TbHOM [IeATe/TbHOCTH BHE IIKOJIBI;

OLIeHUBaTh TOBeJeHHEe C TOUKHM 3DEHHs] XUMHUECKOW 0e30MacHOCTH (TeKCThI U 3a/laHuis) U
JKU3HEHHbIe CUTYaILMH C TOUKU 3peHus Ge3omacHoro obpasa >KU3HU U COXPAaHEeHHs! 37I0POBbs;
OLIeHMBaThb 3KOJIOTMUECKUH PUCK B3aMMOOTHOIIEHWM ueioBeKa W TIPUPO/bl, (hOPMUPOBATh
9KOJIOTUUYECKOe MBIIIJIeHe: yYMEeHHe OIleHUBAThb CBOIO [eATeNbHOCTh W TIOCTYNKU [PYTHX
JIIOZIEN C TOYKM 3PEHMsI COXPAHEHWs] OKPYJKarlolllel cpefibl - TapaHTa )KW3HU U 0/1aromnomyuust
JIto/iek Ha 3emiie;

OCO3HaBaTb  COBPEMEHHOe MHOrooOpasWe THWIIOB  MHPOBO33DEHHs],  OOIIeCTBEHHBIX,
Pe/IUTMO3HbIX, ATEUCTUUYECKUX, KYJbTYPHBIX TPAJULIMH, KOTOPbIE OIPEeZEe/sIOT pa3Hble
00BbsICHEHUS TIPOUCXOASIIETO B MUDE;

YUUTBCSl TIPU3HABaTh TMPOTMBOPEUMBOCTh W HE3aBEpIIeHHOCTh CBOMX B3IVIZIOB Ha MU,
BO3MO>KHOCTh UX U3MEHEHHSI;

YUUTBCSI HCIO/Ib30BaTh CBOW B3I/IAZBI HAa MUDP /IS OOBSICHEHUS Ppa3/IMUHBIX CUTYal[UH,
pellleHus] BO3HUKAIOIIHMX MMPO0JIeM U U3BJIeUeHHS )KU3HEHHBIX YPOKOB,;

OCO3HaBaTb CBOM HHTEPEChl, HAXOJUTb M HM3yuyaTh B yueOHMKAx IO pasHbIM IMpeAMeTaM
Marepuas (U3 MaKCUMyMa), UMEIOIINI OTHOLIIEHHEe K CBOMM UHTEpecaMm;

HCII0/Tb30BaTh CBOM MHTEPEChI /i1 BbIOOpa MHAWBHIYaIbHOW 00pa30BaTe/IbHON TPAeKTOPHH,
TIOTEeHI[UATbHOM OyAyILel mpodeccru U COOTBETCTBYIOILETO NMPOGHIHLHOTO 00pa30BaHus;
NpHUOOpeTaTh OMbIT yUaCTHs B ieax, MPUHOCSIUX TI0/Ib3Y JIFO/ISM;

YUUTBCSI CaMOCTOSITE/IbHO BbIOMpaTh CTW/Ib TIOBE/IEHWs, TPHUBLIUKH, 00ecreunBarorye
Oe3omacHbIi 00pa3 >KU3HU U COXPAHEHHWE 3/I0POBbsS — CBOEro, a TaKKe ONMM3KUX Jrofiel U
OKPY>KaloIIIUX;

YUUTBCSI CaMOCTOSITEJIbHO TIPOTUBOCTOSITH CHUTYalldsiM, TIPOBOILMPYIOIIMM Ha IOCTYIIKH,
KOTOpbI€ YTPOXKAIOT 0€30MacHOCTH U 3/I0POBbIO;

BbIOMpATh TOCTYIKW, HalleJieHHble Ha COXpaHeHHe W OepeXHOe OTHOIIEeHWe K TPHUPO/E,
0COOEHHO >KWUBOM, M30erasi MPOTHBOMOJIOXKHBIX TIOCTYNKOB, TOCTENEHHO yuyachb W OCBauWBast
CTpaTervio parjiOHaIbLHOTO TIPUPO/IOTIO/Ib30BaHNS;

YUUTBCST YOeXX1aTh APYTHX JIFofiel B He0OXOJUMOCTH OBJIa[IeHUs] CTpaTerrell paljioHaIbHOTO
TIPUPO/IOTI0/Ib30BaHMSI;

WCII0/Th30BaTh YKOJIOTMYECKOe MBIILIIEHHE /IS BBIOOpA CTpaTeruu COOCTBEHHOTO MOBE/IeHNs B
KauecTBe OJJHOM U3 I[eHHOCTHBIX YCTaHOBOK.

METaHPEAMETHLIE P€3y/1bTdThbI 06y‘-IEHI/IH XUMHU:

CaMOCTOSITeJTHO OOHapyKMBaTh U (OPMY/IMpOBaTh yueOHYIO MpobsieMy, OTpefensTh Lienb
yueOHOM JiesiTeTbHOCTH, BEIOMPATh TeMY TPOEKTa;
BBIJBUTaTh BEPCHH PpeIleHHs MPo0JieMbl, 0CO3HABaTh KOHEUHBIA pe3y/bTaT, BHIOMpATh W3
TIpe/I/I0O’KeHHBIX U UCKAaTh CaMOCTOSITe/IbHO CPeZICTBA JOCTKEHUs LeJIH;
COCTaBNATh (MHAVBUAYAJLHO WM B TPYIe) IUIaH perleHuss MpobsieMbl (BBITOHEHHS
TIPOEeKTa);
paboTasi TI0 TJaHy, CBepsTb CBOM [JEUCTBHS C LeJIbI0 W, TP HEOOXOAMMOCTH, HCITPaBIISTh
OILIMOKH CaMOCTOSITE/IbHO;
B /IMaJiore C YUWTe/leM COBEPIIeHCTBOBATh CAMOCTOSTE/IEHO BhIPAOOTAaHHBIE KPUTEPUH OLIEHKY;
noJ0MpaTh K KaXK/10¥ ripobsieme (3aziaue) afileKBaTHYIO el TeOpeTHUeCcKyro MoJeb;
paboTast 1o TIpe/i/IO>KeHHOMY ¥ CAMOCTOSITE/TbHO COCTAaB/IEHHOMY TI/IaHY, UCIOIb30BaTh Hapsily C
OCHOBHBIMU U [IOTIOJIHUTe/IbHbIE CpeJCTBa (CrpaBOYHasi JMTepaTypa, CI0XKHbIe TIPUOODHI,
KOMIIBIOTED);
TJIaHUPOBaTh CBOIO UHAVBU/ya/IbHYI0 00pa30BaTe/bHYIO TPaeKTOPHIO;



CBOOO/THO T10/1b30BaThCsI BIPAOOTAaHHBIMHM KPUTEPUSMH OIIEHKU M CAMOOLIEHKH, UCXO/S U3 LI/
Y UMEIOLIUXCST KPUTepHeB, pa3/iuasi pe3y/ibTaT U Crioco0bl 1eHCTBUIA;

aHa/IM3UPOBATh, CPaBHUBATh, K/IACCU(PUIIMPOBaTh M 00001aTh (PaKThl U SIBJIEHUS], BBISBISTH
TIPUUVHBI U C/Ie[|CTBUS TIPOCTHIX SIBIEHUY;

OCYIIeCTB/ISITh CPaBHEHUE, KTaCCU(DHUKAIUIO, CAMOCTOSITe/TbHO BbIOMpAasi OCHOBAHUSI U KDUTEPUU
J/151 yKa3aHHBIX JIOTUYeCKUX Orlepariuii;
CTPOUTH KIaCcCU(UKALIMIO Ha OCHOBE IMXOTOMUYECKOTO Jle/ieHHs (Ha OCHOBe OTPULIAHKA);
CTPOUTH JIOTUYECKOe  pacCyX[eHue, BK/IKYalolllee yCTaHOBJIEHWE TPUUMHHOC/IECTBEHHbIX
CBsI3€l;
Co3/laBaTh CXeMaTHuUeCKre MOJe/ C BblJje/IeHHeM CyI[eCTBeHHBIX XapaKTepUCTUK 00beKTa;
COCTaB/ISITh Te3UChI, pa3/InUHble BU/IbI TVIAHOB (TMPOCTHIX, CJIOXKHBIX U T.I1.);
nipeobpa30oBbIBaTh MHPOPMALIMIO U3 OJJHOTO BU/Ia B PYroi (Tabuily B TEKCT U I1p.);
BLIUMTBLIBaTh BCe YPOBHU TEKCTOBOM MH(MOpMalIny;
CTPOUTH JIOTUYECKOE PpacCyXK[eHue, BKJIIOUarolllee YCTaHOB/IEHWE TPUUMHHOC/IEICTBEHHBIX
CBsI3€l;
co3/jaBaTb MO/IeJId C BbIJe/IeHMeM CYIIeCTBEHHbIX XapaKTePUCTUK 00beKTa, rpeoOpa3oBLIBATh
MO/IeJH C LIe/TbI0 BBISBIIEHUs OOIIMX 3aKOHOB, OTIPe/ie ISTFOIIMX JaHHYIO0 TPeJMeTHYI0 00/1acTh;
TIpe/ICTaB/sSTh MHGOPMALIMIO B BHle KOHCIIEKTOB, Tab/uil, cxeM, rpadyKoOB,;

npeoOpa3oBbIBaTh WHPOPMALIMIO W3 OJHOTO BH/@a B APYrod W BbIOMpaTh y/00HYIO 71t cebst
dhopmy duKkcaly U TipeficTaB/ieHUss UHGOpMaLUy;

MOHUMas TO3ULIMIO JIPYToro, pa3nuaTh B €ro peur: MHeHue (TOUKYy 3peHus), J0Ka3aTe/lbCTBO
(aprymeHTbl), baKThl U T.J.;

caMOMy CO3/laBaThb WCTOUHUKMA WHGOpPMAl[MM pa3HOTO THIA U [Ji pa3HbIX ayUTOpHH,
cobsrojaTh HHPOPMALIMOHHYIO TUTHEHY U MpaBuia MHPOPMaL[MOHHOW 6e30T1acHOCTH;
yMeTb UCIO0JIb30BaTh KOMIbIOTEPHbIE 1 KOMMYHHKALIMOHHbIE TEXHOJIOTUN KaK WHCTPYMEHT JJis
JIOCTY)KEHUSI CBOUX Liesiel;

CaMOCTOSITE/IbHO OPraHW30BbIBATH yueOHOe B3aMMOJEWCTBUe B Tpymre (OrpeZesnsTb oOrie
L|e/T1, pacripe/ie/isiTh POy, JOrOBapuBaThCs APYT C IPYTOM U T.[.);
OTCTauBasi CBOI0 TOUKY 3peHUs1, IPUBOUTb apryMeHTbl, IOATBepKas Ux dakramu;
B JIMCKYCCHH YMeTb BbIIBUHYTb KOHTPapryMeHThI, repe@pa3vpoBaTh CBOIO MBIC/b (B/IaJeHUe
MeXaHU3MOM SKBUBA/IEHTHBIX 3aMeH);

YUUTbCSI KDUTUUHO OTHOCUTLCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABAThH OIIMOOYHOCTD
CBOEro MHeHHs (eC/IM OHO TaKOBO) U KOPPEeKTUPOBATh €ro;

MOHUMas MO3ULIMIO [IPYroro, pa3inyaTh B €r0 peur: MHeHue (TOUKYy 3peHHs), J0Ka3aTe/bCTBO
(aprymeHThl), paKThI U T.[.;

YMeTb B3IJISIHYThb Ha CUTYaL[{I0 C UHOW MO3ULMU U OTOBAPUBATHCS C JIFO/IbMU MHBIX MO3ULIAM.

IlpeaMeTHBIe pe3y/IbTaThl OCBOEHUS yueOHOTO IpeaMeTa:

PesysibTaTthl 6a30BOro ypOBHS OPUEHTHPOBAHbI Ha OOIyI0 (PYHKI[MOHA/JBHYH TPaMOTHOCTD,

TO/TyYeHre KOMITETEHTHOCTEH [171s TIOBCEeJTHEBHOM >KU3HU M O0ITIero pa3BUTHSI.

OTa rpyrmra pe3y/ibTaTOB TIpeAroiaraer:
MOHMMaHWe TIpe/]MeTa, K/IFOUEBBIX BOMPOCOB W OCHOBHBIX COCTABJISIFOIUX 37IEMEHTOB

M3yuaemMol TipeMeTHOW o6siacTu, 4yTO obecrieunBaeTCsi He 3a CUeT 3ay4yMBaHUS OMpefie/leHUud U
MpaBW/, a [IOCPEeJCTBOM MO/Ie/TMPOBAHUSI U TIOCTAHOBKM TPOOJIEMHBIX BOMPOCOB KYJ/BTYPBHI,
XapaKTepHBIX /I/Is1 JaHHOM TpeIMeTHOM 00/1acTy;

YMeHHe peliaTb OCHOBHLIE TIPAKTUUECKHE 3aldUi, XapaKTepHbIe O/ MCII0/Ib30BaHUA MeTOJ0B

Y UHCTPYMeHTapusl JAHHOW TipeZiMeTHOM 00/1acTH;

OCO3HaHWE paMOK HW3yYaeMod TpeJMeTHONW 00/1acTh, OrpaHUYeHHOCTU METO/IOB W

WHCTPYMEHTOB, TUITMYHBIX CBsI3ei C HEKOTOPBIMH [IPDYTUMU 00/1aCcTIMU 3HAHUS

B pe3y/ibTaTe u3yueHus yueOHOro npeamMera « XMMHsi» Ha yPOBHe CPe/JHero o01iero

o0pa3oBaHMs:

BbINyCKHUK Ha 0a30BOM ypOBHE HayUHTCH:

— pacKpbIBaTh Ha MpUMepax pPoJib XMMHUHK B (JOPMUPOBAHUM COBPeMeHHOM HayuHOW KapTHHBI MUPa U B
TIPaKTUUYECKOH /1esITe/TbHOCTH Ue/IOBeKa;
— IeMOHCTPUPOBaTh Ha TpUMepax B3aUMOCBSI3b MeXKy XUMUell U [PyTMMH eCTeCTBeHHbIMU HayKaMu;

— pacKphIBaTh Ha IpUMepax IMoJI0KeHUs TeOpUY XUMUUYeCKoro crpoenns A.M. ByTtneposa;



— MOHUMaTh ¢u3nueckrii cMbica [lepuoguueckoro 3akoHa /.M. MeHfeneeBa 1 Ha ero OCHOBe
00BSICHATH 3aBUCUMOCTb CBOWMCTB XMMHUUECKUX 3/IeMEHTOB 1 00pa30oBaHHbIX MU BEL|ECTB OT
3JIeKTPOHHOT'O CTPOEHUSI aTOMOB;

— 0OBSICHATH PUYMHBI MHOT000pa3usi BelljeCTB Ha OCHOBe OOLUX Mpe/cTaBieHuid 00 UX cocTaBe U
CTPOEHUY;

— MPUMEHSTh TpaBU/ia CUCTEMaTHUeCKON MeX/[yHapO/JHON HOMEHK/IaTypbl KaK CpPeZiCTBa pa3/InueHus
Y UJleHTU(YKAL[MU BELLeCTB 10 UX COCTaBy U CTPOEHHUIO;

— COCTaBJISATh MOJIEKY/ISIPHbIE U CTPYKTYPHbIe (POPMYJ/Ibl OPraHUUeCcKUX BelecTB Kak HOCHTes el
MH(pOPMaLMU O CTPOEHUHM Bell|eCTBa, ero CBOMCTBaxX M MPUHA/IEKHOCTH K OMNpeZie/IeHHOMY K/accy
CcoeIMHeHU;

— XapaKTepu30BaTh OpraHUUYecKHe BelljecTBa M0 COCTaBY, CTPOEHUIO U CBOWCTBAM, yCTaHAB/IMBaTh
NIPUYMHHO-C/Ie[ICTBEHHbIE CBSI3U MEX/Y laHHbIMU XapaKTepUCTHKaMH BellleCTBa;

— MPUBO/IUTD TIPUMEPhl XUMUYECKHX PeaKI[|id, PaCKPBIBAIOIIUX XapaKTePHbIe CBOMCTBA TUITMYHBIX
npe/icTaBUTe/eN KJIaCCOB OpPraHUUYeCKUX BeleCTB C Lie/Ibi0 UX M eHTU(hUKALMU U 00bsCHeHUsT
o0/1acTy MpUMeHeHus;

— IPOTHO3UPOBAaTh BO3MOXKHOCTh ITPOTEKAaHUSI XMMHUUeCKMX peakliii Ha OCHOBe 3HaHUM O THIax
XUMHUYECKOHW CBSI3W B MOJIEKY/IaX PeareHTOB U MX PeaKkLMOHHOM CITIoCOOHOCTY;

— WCTI0/Ib30BaTh 3HAHUS O COCTaBe, CTPOEHUH M XMMHUeCKMX CBOMCTBaX BellecTB /i1 6e30macHoro
TIPUMeHeHHs B IPAKTUYeCKO /IesTe/TbHOCTH;

— MPUBO/IUTh NIPUMepbI IPAKTHYECKOTr0 MCII0/Ib30BaHUS MTPO/IYKTOB I1epepaboTKu HeTH U
TIPUPOZHOTO ra3a, BbICOKOMOJIEKY/ISIPHBIX COe/IMHeHUH (TI0MU3TUIeHa, CUHTeTUUeCKOro KayuyKa,
arleTaTHOIrO BOJIOKHA);

— MPOBO/IUTH OIBITHI IO PACIIO3HABAHMIO OPraHMYeCKUX BeleCTB: IVIMLepHuHa, YKCYCHON KUC/IOTHI,
Herlpe/ie/IbHbIX JKUPOB, TJIFOKO3bI, Kpaxmasa, 0esKoB — B COCTaBe IUILEBbIX TIPOJYKTOB 1
KOCMEeTHUeCKHX CPeJCTB;

— BJIa/leTh NIpaBW/IaMU U IpreMamMu be3o0racHoM paboThl C XMMUUECKMMU BelljeCTBaMy U1
nabopaTOpHBIM 000pY/I0BaHHUEM;

— yCTaHaB/IMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUUECKOM peak{uM 1 CMellleHHUs XUMHUUEeCKOro
PaBHOBECHs OT Pa3/IMYHBIX ()aKTOPOB C Lie/IbI0 OIpe/ie/ieHHs ONTUMaJIbHBIX YCI0BUI MPOTeKaHUS
XMMHUYECKHUX MPOLIECCOB;

— MPUBOJUTH NIPUMePbI TH/IPO/N3a COJIell B TOBCeJHEBHOM >KHM3HU Uesl0BeKa;

— MPUBO/IUTDH NIPHUMepPbl OKHUC/IUTEbHO-BOCCTAHOBUTE/IBHBIX Peakliuii B IPUPO/e, IPOM3BO/CTBEHHbIX
nporieccax 1 >KU3HeZlesaTellbHOCTH OPraHu3MOB;

— IPUBO/IUTD NPHUMepbl XUMUUYECKHX peaKL[1ii, pacKphIBaroIUX 00111e XMMUYecKye CBOWMCTBA
MIPOCTBIX BeILleCTB — MeTaslJIOB ¥ HEMeTa/l/IOB;

— IPOBOJUTH pacueThbl Ha HaXOJK/leHHe MOJIeKy/ISipHON (OopMYyJibl YI/IEBOAOPO/a 110 MPOAyKTaM
CrOpaHUs U 10 ero OTHOCUTEbHOM MJIOTHOCTU ¥ MacCOBBIM ZI0/ISIM 3/1eMEHTOB, BXO/JSIIIMX B €r0
COCTaB;

— BJIa/IeTh TIpaBU/IaMy 6e301macHOro obpartieHusi C eJKUMH, TOPIOUMMH U TOKCUYHBIMHY Bell[eCTBaMU,
cpeficTBaMu OBbITOBOM XUMUM;

— OCYIIeCTB/ISTh TIOMCK XMMUYeCKOW MH(OPMALIMH 10 Ha3BaHUSM, WAEeHTU(UKATOpaM, CTPYKTYPHBIM
(opmyiam BelllecTs;

— KPUTHUECKH OLIeHUBATh U UHTEPIIPeTUPOBaTh XMMUUECKYI0 MH(OPMALIMIO, COZep Kallyocs B
coob11eHHsIX CpeZiCTB MaccoBoW MH(popMaLiuH, pecypcax VIHTepHeTa, HayYHO-TIOMY/ISIPHBIX CTaThsIX C
TOYKH 3PEeHHs eCTeCTBEHHO-HayYHOW KOPPEeKTHOCTH B LIe/ISIX BBISIBJIEHHS OIIMOOUHBIX CYXKeHUH 1
(hopmupoBaHusi COGCTBEHHOM MO3ULINY;

— MPeJCTaBJIATh Iy TH PelleHns T/I00aMbHBIX TPo0/IeM, CTOSIIMX Tiepe/] YeI0BeueCTBOM:
9KOJIOTHYeCKUX, SHEPreTUUEeCKUX, ChIPDbeBBIX, U PO/Ib XUMHUU B pellleHUH 3TUX NpobsieM.
BbInyckHHK Ha 6a30BOM ypOBHe MO/IYYHT BO3MO)KHOCTb HAYUUTHCA:

— uAICMpupo8ampb Ha NpUMepax CMAaHos/AeHue U 3801HYUI0 OP2aHUHeCKOL XUMUU KAK HayKU Ha
PA3AUYHbIX UCMOPUYeCKUX 5manax ee pa3eumusi;

— UCNo/b308amb MemoObl HAYYHO20 NO3HAHUS NPU 8bINOAHEHUU NPOEKMos U yuebHO-
uccne0o8amenbCKUX 3a0ay no u3yveHuio ceolicma, cnocoboe nosyveHust U pacno3HaeaHusi
Op2aHUYecKux eewjecms;



— 00%Bs1CHAMb NpUpP0OAy U cNOCobbl 06PA308aHUS XUMUUECKOU C8513U: KO8aAeHMHOU (NOASIPHOL,
Heno/sipHoll), UOHHOU, Memaniuueckotl, B000pPOOHOL — C Yeabio onpedeneHust XuUMUUYecKoll
aKmueHocmu eewjecms;

— yCmaHaenueamb 2eHemuuecKyr Cesisb MexXcoy KAaccamu Op2aHuyecKux geljecms 015 060CHOBAHUS
NPUHYUNUA/ILHOU 803MOXMCHOCMU NO/YYEHUsl OP2AHUUYeCKUX coedUHeHUll 3a0aHHO20 cocmaea u
cmpoeHust;

— ycmaHaenueams 83aumMocesi3u mexcdy (pakmamu u meopuetl, npu4duHol U ciedcmeueM npu aHanuse
npobnemHbix cumyayuli U 060CHOBAHUU NPUHUMAeMbIX peuleHUll Ha OCHO8e XUMUYEeCKUX 3HAHULU.



II. Copeprxanue yueGHOro mpegmeTa « XMMUS»

10knacc (34u; 1u. B HeJeM0)
Teopusa XUMHUYECKOr0 CTPOEHHsI OPraHUYeCKHUX COeJUHEeHHUI.
IIpupoja xumMnueckux cBsseu (4 yaca)

Opranuueckue BelljecTBa. [losiBieHre U pa3BUTHE OPraHUYECKOW XUMUM Kak Hayku. [Ipeamer
OpraHM4ecKor XUMUM. MeCTo 1 3HaueHue OpPraHu4eckor XUMHUM B CUCTEME eCTEeCTBEHHBIX HayK.
X¥MUYeckoe CTpOeHHe Kak TOpsSiZIOK COeUHEHHWs aTOMOB B MOJIEKYJ/Ie COIJIACHO MX Ba/IeHTHOCTH.
OcCHOBHBIE T0JIOKEeHNSI TEOPUM XUMUUYECKOT0 CTPOeHUsI OpraHnyeckux coeguHeHnd A.M. Bytieposa.
YrepoaHblli CKeseT opraHu4eckor MosieKyJ/ibl. KpaTHOCTb XMMUUECKOU CBSI3U. 3aBUCUMOCTh CBOMCTB
BeII[eCTB OT XMMHUECKOro CTpoeHusi Mosieky/. M3omepusi u usomepsl. [ToHsTHE 0 (DyHKLIMOHATBEHOM
rpynmne. [IpyHIUITBI KJaCCU(PUKALMM OpraHuuecKUX coefiMHeHWH. CucTeMaThueckasi Me>XyHapojHasi
HOMEHK/IaTypa ¥ MPUHIUIBI 00pa30BaHMsI Ha3BaHWM OpPraHUUeCKUX COeIMHEHUM.

YraeBogopoasl (10 uacos)

Ankanbl. CmpoeHue moneKyabl memand. ['omonornueckuyi psiy ankasos. ['omosiory.
Howmenknarypa. i3omepust yriiepoHOro ckesneta. 3aKOHOMEPHOCTU U3MeHeHHUs (PU3NUeCKUX CBOMCTB.
XrMHUUeCcKre CBOMCTBA (Ha MpUMepe MeTaHa M 3TaHa): peakluu 3aMelleHurs (raloreHupOBaHue),
JIerUIpUPOBaHMUs KaK CriocOOBI Mo/TyueHUst BaKHEHIIINX COeIMHEeHUI B OpraHUueCKOM CHHTe3e.
['opeHne MeTaHa KakK O/IMH U3 OCHOBHBIX CTOUHUKOB TeTl/Ia B TIPOMBIIIIJIEHHOCTH U OBITY.
HaxoxxeHre B iprpo/ie ¥ IpUMeHeHUe ajKaHoB. [IoHsimue 0 YUuKA10aAKaHax.

Ankenbl. CmpoeHue MoseKy/bl smusieHd. I'omoioruueckui pss ankeHoB. HomeHknarypa.
V3omepus yryiepoZHOrO CKejieTa U MOJI0XKeHHWsI KpaTHOM CBSI3U B MOJieKyJ/ie. XMUYeCKre CBOMCTBA
(Ha mprMepe 3TW/IeHA): peakluy NpUCoeUHeHus (TaJloreHUpoBaHre, 2u0pupo8aHue, TuparTarys,
2udpo2ano2eHuUpo8aHue) Kak criocob mosyueHust GyHKLMOHAIBHBIX TTPOM3BOIHBIX YTJ/IEBOJOPO/IOB,
ropenus. [Tonrvepusanus 3TiIeHa Kak OCHOBHOe HarlpaBJ/IeHHe ero UCMo/b3oBanus. [lomaTuneH Kkak
KPYTMHOTOHH&KHBIW MTPOAYKT XMMHUECKOro MPOM3BO/CTBa. [IprMeHeHMe 3THIeHa.

Ankamvensl ¥ Kayuyku. [ToHsTHE 00 aKaziieHaX Kak yraeBOZ0pOZax C ABYMs ABOHHBIMHU
cesizsimu. [Tonumepu3sarus quBuHWIA (OyTaareHa-1,3) Kak criocob rosyueHusi CHHTETUUeCKOTO
Kayuyka. HaTypanbHbI U CHHTeTUUeCKUM Kayuyku. Bynkanusanus kayuyyka. PesvHa. [Ipumenenue
KayuyKa 1 pe3uHbI.

Ankunbl. CmpoeHue MoneKy/bl ayemuieHd. ['oMmonorndyeckuy psif, ankuHoB. HomeHKaTypa.
V3omepus yryiepoZiHOrO CKejieTa U M0JI0XKeHHWsI KpaTHOM CBSI3U B MOJieKyJ/ie. XMUUYeCKre CBOMCTBA
(Ha mpuMepe alleTH/IeHa): peakliuy NprUCcoeUHeHus (TaJloreHUpoBaHue, 2u0puposaHue, TupaTaLysi,
2Uudpo2an02eHUpo8aHue) Kak criocod rosryueHus TIOJMMePOB U IPYTHX TI0/Ie3HbIX TIPOAYKTOB. ["'opeHue
aljeTWIeHa KaK NCTOUYHUK BBICOKOTeMIIepaTypHOr' O TJIaMeHU /1JI1 CBaPKU U Pe3KU MeTaJl/IoB.
[IpuMmeHeHue aljeTU/IeHa.

Apensl. beH30s1 Kak npeficTaBUTe/Ib apOMaTUUeCKUX YIVIEBOLO0POL0B. CmpoeHue Mo/eKy bl
6eH301a. XuMHUuecKre CBOMCTBA: peaKL[iK 3aMellieHusl (TaoreHUpoBaHKe) Kak Criocob rnosiyueHus
XUMHYECKUX CPe/ICTB 3allUThl paCTeHUM, MPUCOeJuHeHHs (TUAPHUPOBaHue) KakK 10Ka3aTelbCTBO
Herpe/ie/IbHOTO XapakTepa OeH3oma. Peakiys ropenusi. [IpumeHeHue 6eH3o71a.

ITpupodHble ucmoyHuku y21e6000po0o8. IlpupooHbiil 2a3. He¢pmb. TlonymHbie He¢pmsiHble
easbl. KameHHblili yeonb. ITepepabomka Hepmu. Ilepeconka Hecpmu. PekmugpukayuoHHAsi KO/OHHA.
BeH3uH. JTluepouH. KepocuH. KpekuHe He¢pmenpodykmos. Tepmuueckutl u kKamaiumuueckuli KpeKuHau.
Iuponus.

Kucopoacopaepykaijue opranuyeckue coeguHenus (11 uacos)

CrniupThl. Knaccudukariyis, HoMeHK/IaTypa, U30Mepusi CIUPTOB. MeTaHO/ 1 3TaHOJ KaK
npe/iCTaBUTe/ Mpefie/IbHbIX OJHOAaTOMHBIX CITMUPTOB. XMMHUYeCKHe CBOMCTBA (Ha IpUMepe MeTaHo/Ia
¥ 3TaHOJIa): B3aUMO/IeHICTBHE C HaTPHeM KaK CroCco0 yCTaHOB/IEHHSI HA/TMUHS TH/POKCOTPYIIIbI,
peakiusi C rajoreHoBOJ0po/ilaMM Kak Criocob MosiyueHust pacTBopUTesiel, AernjpaTarus Kak crnocob
ToJIyYeHus 3TWieHa. Peakijus ropeHus: ClIUpPThI Kak TOIIUBO. [IprMeHeHre MeTaHo/1a M 3TaHOJIA.
du3nonornyeckoe eNCTBYe MeTaHo/Ia U 3TaHoJI1a Ha OpraHy3M YejioBeKa. OTUIEHIJIUKO/b U
IJIWLIepUH KaK IIpe/ICTaBUTe U NpeJie/IbHbIX MHOT0aTOMHBIX CIIUPTOB. KauecTBeHHas peakljys Ha
MHOr'0aTOMHbIe CITUPTHI U ee IIPUMeHeHue /1JIs1 paclio3HaBaHus IVIMLepUHa B COCTaBe KOCMeTUUeCKUX
cpezcts. [IpakTueckoe prYMeHeHKe STU/IeHIIUKOJ/IA U IVIULIepyHa.



®enon. CTpoeHue MoJieKysbl heHosa. B3aumHoe eausiHue amomoe 8 MoseKyne ¢peHona.
XumuuecKue ceoticmea: g3aumodelicmgue ¢ Hampuem, 2udpokcuoom Hampusi, 6pomom. TIpumeHeHHe
(heHona.

Anbperuabl. MetaHanb (opMmanbiernz) v 3TaHasb (aLeTanbierus) Kak rnpeicTaBuTenu
Tipe/ie/TbHBIX aberu/joB. KauecTBeHHbIE peakIMy Ha KapOOHW/IBbHYIO Irpymiy (peakiys «cepeOpstHoro
3epKasia», B3auMo/ieiicTBre ¢ ruzipokcuzom meau (I1) u ux npuMeHeHue i 0OHapY KeHUs
ripe/ie/IbHbIX a/Ib/IeTU0B B NPOMBIIIJIEHHBIX CTOYHBIX BOAAX. TOKCMYHOCTD anbAeruioB. [IpumeHeHue
(dhopmasnbaeruza v aleTanbJeruja.

KapboHOBbIe KUC/IOTHI. YKCyCHasi KUC/IOTa KaK TMpe/ICTaBUTETb TIPe/e/TbHBIX O/ITHOOCHOBHBIX
KapOOHOBBIX KMC/IOT. XMMHUYeCKHe CBOWCTBA (Ha MPUMepe YKCYCHOUM KUCIOTbI): peakivu C
MeTasulaMH, OCHOBHBIMU OKCH/IaMH, OCHOBAaHUSIMU U COJISIMU KaK MOATBEP’K/j€HHe CXO/ICTBA C
HeopraHMueCKUMH KUCI0TaMU. Peakius aTeprrKaluu Kak Criocob rosiyueHust ClI0XKHbBIX 3UPOB.
[TpuMeHeHMe YKCYCHOM KUCIOTHL. [IpeicTaB/ieHre 0 BBICIIMX KapOOHOBBIX KUCTOTAX.

CnoxxHble 3¢upsbl U KUpbl. Cr10’KHBIe 3QUPBI KaK MPOAYKThI B3aUMO/IeMCTBHSI KapOOHOBBIX
KUCJIOT €O criipTaMu. [IpriMeHeHre C/I0KHbBIX 3()MPOB B MHIIEBON 1 TTap(roMepHOi
TIPOMBIIILJIEHHOCTU. JKUPBI KaK CJI0’KHBIe 3UPHI TIULIepPHUHA 1 BBICIIUX KapOOHOBBIX KUCIOT.
PacturenbHbIe U )KUBOTHBIE XKUPBI, UX COCTaB. Pacrio3HaBaHue pacTUTE/TbHBIX )KUPOB HA OCHOBAHUU
WX Herpe/ieNTbHOTO XapakTepa. [IpumeHeHue >KUPOB. ['MIpOIN3 WM OMBbLIEHHE )KUPOB Kak CI1ocob
TIPOMBIIIIJIEHHOTO TTO/TyUeHHsI COJIeH BBICIIMX KApOOHOBBIX KUC/IOT. MBIIA KaK COJTH BBICIIIHX
KapOOHOBBIX KMC/IOT. MotoIIIMie CBOMCTBA MbLja.

YrneBoawl. Knaccudukaiys yrieBosoB. HaxoxeHue yrieBoZioB B rpupoge. ['itoko3a Kak
anberufocnupT. bpoxkeHue rioko3el. Caxaposa. ['udpoaus caxapo3sbl. Kpaxman v 1je/io/103a Kak
OuosioruuecKye omMMepbl. XUMUUeCKHe CBOHCTBA KpaxMasia U 1Ie/UTI0/I03bI (TH/IPOJIN3, KaueCTBeHHasT
peakiys ¢ M0Zl0M Ha KpaxMaJsl U ee TIpUMeHeHHe /151 0OHapy»KeHHs1 KpaxmaJsia B MPOJYKTax MATaHMUs).
[TpumeHeHMe U OHOOTHUECKasi poJib YTJ1eBo/0B. [ToHsATHe 06 MCKYCCTBEHHBIX BOJIOKHAX HA TTPUMeEpe
al|eTaTHOr 0 BOJIOKHA.

Npentudukaiys opraHnyeckux coeiiHeHui. I'eHemuueckas cesisb Medicoy Kaaccamu
op2aHuueckux coeduHeHull. TUTTbI XUMUYeCKUX peaki[iii B OpraHnyecKoi XUMUU.

A3oTcopepxalljue opraHudeckKyue coeJuHenus (5 4yacoB)

AmuHOKHCTOTHI U 6esiki. CocTaB M HOMeHK/IaTypa. AMUHOKHUC/IOTHI Kak aM(oTepHbie
opraHuueckue coefvHeHus. [lentuiHas CcBsi3b. Bruoornueckoe 3HaueHHe o-aMMHOKHUC/IOT. ObacTu
TIpUMeHeHHs aMUHOKHUCJIOT. besnku Kak npupo/iHbie 6rononvuMepsl. CocTaB U CTpoeHHe OeslKoB.
Xumuueckre CBOMCTBa Oe/IKOB: THIPO/N3, AeHaTyparusa. OOHapy>keHHe OeTKOB TIPY TIOMOIITH
KaueCTBeHHbIX (IJBETHBIX) peakivii. [IpeBpaiijeHust OeTKOB MUIIM B opraHu3Me. buonoruueckue
¢byHKIUM OeKOB.

Xumus noimmMepoB (4 yaca)

Ionumepbl. Cmenenb noaumepudayuu. MoHomep. CmpykmypHoe 38eHo. TepmonaacmuyHble
nonumepbl. CmepeopezynsipHble noaumepbl. Tloausmusen. IoaunponuaeH. ITonumempagmopsmusieH.
TepmopeakmugHble noaumepbl. DeHonopopmanboe2udHble cmonbl. Ilracmmaccbl. DeHonaacmeil.
AmuHonaacmol. IleHonaacmbl. TIpupooHbiil kayuyk. Pe3zuna. D6oHum. CuHmemuueckue KayuyKu.
CuHmemuueckue 80/10kHA. KanpoH. JlagcaH.

Tunbl pacyeTHBIX 3a/ja4:

HaxoxaeHve MoJieKyisspHOM (OpMyJ/ibl OpraHAYeckoro BelljeCTBa IO ero IUJIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €70 COCTaB, UJIY 10 NMPOAYKTaM CrOpaHUsl.

PacueTsl MaccoBoU 0/ (MacChl) XUMHAUYECKOTO COeJUHEHUSI B CMECH.

PacueTs! Macchl (06BeMa, KOTMUeCTBa Bell[eCTBa) MPOAYKTOB Peakly, eC/id O/IHO U3 BelleCTB
JIaHO B U30BITKe (MMeeT MPUMeCH).

PacueThl MaccoBoW wiM 0OBEMHOM [OMM BbIXO/a TPOAYKTa peakLdd OT TeOopeTHuecKu
BO3MOJKHOTO.

Pacuets! TerioBoro 3¢ dekra peakiyu.

PacueThl 00bEMHBIX OTHOIIIEHUH ra30B MPU XUMUUECKUX PeaKIUsX.

PacueTs! Macchl (06bemMa, KosinyecTBa BellleCTBa) MPOAYKTa peakijiu, ec/id OJJHO W3 BellleCTB
JlaHO B BH/Je pacTBOpa C orpe/e/ieHHOW MacCOBOM Jj0Jield paCTBOPEHHOIO BellleCTBa.

JdeMoHCcTpanum.

e OO6pa3ipl OpraHUueCKUX BeITeCTB U MaTepyasioB. Moiei MOJIeKy/T OpraHUYeCKUX BeIecTB



¢ OTHOIIEHME a/IKaHOB K KMC/I0TaM, 11[eJI0YaM, pacTBOPY TlepMaHTaHaTta Kaiusi 1 OpoMHOM Boze.
e Mogen MojeKys1 roMoyioroB U u3omepoB. [losmyueHue aileTwsieHa KapOWJHBIM Criocobom.
B3auMoselicTBre aljeTHsieHa C pacTBOPOM TlepMaHraHaTa Kajaus U OpoMHol Bozioil. 'opeHue
aleTusieHa. PasnokeHWe Kaydyyka IMpU HarpeBaHWM M UCIIbITAHWE TIPOAYKTOB Das3/iOyKeHMUs.
3HaKOMCTBO C oOpa3ljaMM KayuyykKoB. bBeH30/1 Kak pacTBopuTtesb. [opeHune OeH3o7a.
OtHoteHre 6eH30/1a K OPOMHOI BOZie ¥ paCcTBOPY MepMaHraHara Kaiusi. OKUc/ieHde Tomyosia
¢ PacTBOpeHHe B alleTOHe Pa3/IMUHBIX OpraHUYecKuXx BerlecTB. OOpasiibl MOKIUX W UHUCTSIIUX
CpeJCTB.
e  (OOpa3ipl mIacTMacc,
JIaGopaTopHbIe ONbITHI.
M3rotoBneHne Moziesielt MOJIEKYJT yT1eBOJOPO/IOB
OsHakomJieHHe ¢ obpa3sijamu MpoAyKToB HedTerepepaboTKH
OxucneHue 3taHona okcugom meau (I1).
PacTBopeHue raulieprHa B BoJie U peakLusi ero ¢ rugpokcuaom meau (I7).
XuMmuyeckue cBoiicTBa deHosa
OkwucsieHre MeTaHas (3TaHasst) OKCUZIOM cepebpa.
OxkucnieHve MetaHasns (3TaHans) rugpokcuaom meu (I1)
PacTBOpHMMOCTS KMPOB, J0Ka3aTe/lbCTBO UX HeNpeZe/bHOTO XapakTepa, OMbUIEHHE )KUPOB.
CpaBHeHMe CBOWCTB Mbljla U CUHTETUYECKHX MOOIIUX CPeZCTB
. CBolicTBa I/IHOKO3bI KaK ajibJerui0CnmpTa.
. B3anmogeincTBue caxapo3sbl C THAPOKCUIOM KaslbLIYs.
. IlpurotoBneHre Kpaxma/ibHOTO KjeiicTepa W B3aUMOJENCTBUE C MOJOM.
. F'upponu3 kpaxmana. O3HakoMyieHre ¢ 00pa3sljamMy IPUPOJHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH.
. LIBeTHbIe peakinu Ha OesiKu
IlpakTHueckue padoThI
1.« [TonyueHue 3THIeHA U M3yYEeHHE €r0 CBOMCTBY.
2. «[TomyuyeHne yKCyCHOM KUCIOTBI ¥ U3yYeHHe ee CBOKCTB».
3. «PelieHre sKcreprMeHTalbHbIX 33/la4y Ha pacrio3HaBaHWe OpPraHUueCcKUX BeIecTB».
4. «Pacrio3HaBaHMe 1/1aCTMacC ¥ BOJIOKOH»
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11 knacc (34y; 14. B HezieN0)

TeopeTnueckue ocHOBbI xMMuM (19 yacos)

Crpoenue BewjectBa. CoBpeMeHHasi MOZie/ib CTPOEHUsSI aToMa. DJIeKTPOHHas KOH(UrypaLus

aToMa. OCHogHoe U 8030ydcO0eHHble cocCmosiHusi amomos. Knaccubukarysi XMMUUeCKUX 3J1EMEHTOB (S-,
p-, d-anemenTbl). OCOOEHHOCTHM CTpPOEHUsI SHepPreTUUeCcKMX YpOBHeW aToMoB d-3/1eMeHTOB.
[Tepyuoanueckass cuctemMa xumudeckux >sieMeHTOB [I.VI. MenpeneeBa. ®Pu3NUeCKUN CMBICT
[Tepuognueckoro 3akoHa [I.MI. MenpeneeBa. IIpyumHbBl M 3aKOHOMEDHOCTH H3MEHEHHs CBOMCTB
3/IEMEHTOB Y UX COeJUHEHWM MO MepyuofaM U rpynnaMm. JeKTPOHHAas MPUpoJia XMMUUECKOW CBSI3U.
ONeKTpOOTPULIATE/IbHOCT. BUABI XMMHUeCKOM CBS3M (KOBajJeHTHasi, HOHHAas, MeTa/ulhuyeckas,
BO/IOPO/IHAsl) M MeXaHW3Mbl ee oOpa3oBaHusi. Kpucmaaiuueckue u amopgHble eewjecmed. Tunbl
Kpucmannuueckux pewemok (amoMHasi, MO/EKy/aspHAs, UOHHAS, Memanauueckas). 3aeucumocmb
¢usuueckux ceolicme eewjecmga om muna Kpucmaniuueckol pewemku. IIpuunHBl MHOTOOOpa3sust
BelL[eCTB.
Xumuyeckue peakluu. ['oMoreHHble U rereporeHHble peakiuu. CKOPOCTb peakljuu, ee 3aBUCUMOCTb
OT pa3/nNyHbIX (DAKTOPOB: NIPUPO/IbI PEArMpYIOLMX BeleCTB, KOHL|EHTPal[Mi pearupyoliyx BelecTB,
TeMIlepaTyphbl, MJIOMIaX PeaKLIMOHHOM MOBEPXHOCTH, Ha/IMUMs Kataau3aropa. Pojib KaTtaamu3aTtopoB B
TIPYUPOJie U TIPOMBIIIJIEHHOM Tpou3Bo/cTBe. OOpaTUMOCTh peaklii. XMMHUUYeCKoe paBHOBeCHe U ero
CMellleHue TI0/ IeliCTBHeM Pa3UuHbIX (aKTOPOB (KOHLIEHTPALWsI peareHTOB WK TIPOAYKTOB Peakiuu,
JlaBieHye, TeMIiepatypa) J/si CO3ZlaHKs ONTUMAa/bHBIX yC/I0OBUM MPOTEKaHUsI XMMHUYECKUX MPOLIECCOB.
JucnepcHble cucmembl. [loHsamue o Koatoudax (3o4u, 2eau). McmuHHble pacmeopbl. Peakiuu B
pacTBopax >5J/IeKTPOJIMTOB. pH pacTBOpa Kak MoOKas3aTe/lb KUCJIOTHOCTH cpefbl. ['Maponus3 cosnen.
3HaueHHe THPOM3a B OMOMOrMYeCKUX OOMeHHBIX mpoijeccax. OKHCIUTeTbHO-BOCCTAHOBUTE TBHbIE
peakLy B IPUpO/ie, NIPOU3BO/CTBEHHBIX IPOLIeCCax U KU3HeAesaTeJIbHOCTA OpPraHru3MOB.

Heopranuueckas xumus (12 yacoB)



Mertamiel. CriocoObl  TO/TyueHUss MeTa/UIOB. Jlerkue W TSDKENble MeTalibl. JIerKoruiaBKue |
TYyrorviaBkue metasaibl. Metaminueckue sjnemeHTbl A- U b-rpynmn. Megps. Luak. Tutan. Xpowm.
Kene3o. Hukenb. [TnatuHa. CriaBbl. Jlerupyromye no6aBku. YépHble MeTasutbl. L[BeTHbIE MeTaslIbl.
UyryH. Cranb. JlernpoBaHHble cranu. OKcuzabl U rAAPOKCUAbl MeTanioB. Hemertasnbl. [IpocTeie

BellleCTBa — HeMeTa/ibl. Yraepos. Kpemuwuii. A3or. ®@ocdop. Kucnopoza. Cepa. ®Prtop. Xiiop.

Kucnotuele okcuzabl. Kucnopogcopepkampe kuciotel. CepHas KucaoTa. A30THas KUCJIOTA.

BopopogHele coejiHeHUs] HeMeTasuIoB.

OKHCUTeTbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA TMPOCTHIX BEIIECTB — META/IOB [JIaBHBIX U
NOOOYHBIX TIOATPYTIT (Me/ib, JKeJie30) ¥ HeMeTal/IoB: BOAOPO/ja, KUC/IOPOAA, TajloreHOB, Cepbl, a30Ta,
tdocdopa, yrineposa, kpemHusi. Koppo3usi MeTasioB: BU/ibl KOPPO3UU, CITOCOOBI 3all[UTHI META/ITIOB OT
KOPpO3UuH. 3/1eKmposu3 pacmeopos U pacnaiasos. IIpumeHeHue 31eKkmpoau3d 8 NpOMbIULIEHHOCMU.

Xumus 4 Xu3Hb (3 yaca)

HayuHble MeTOAbI TO3HAaHUS B XUMHM. VICTOUHHMKM XuMuuyeckod wuH@opmarmu. Ilouck
vHbOpMalMi 1O Ha3BaHUsIM, WAeHTU(HKATOpaM, CTPYKTYpHbIM (opmynam. MogenvpoBaHue
XUMUYECKUX MPOLIeCCOB U SIBEHUH, XUMUUeCcKUll aHaIu3 U CUHMe3 Kak MeTO/ibl HayuHOr0 TT03HaHUsl.

Xumusi U 370poBbe. JlekapcTBa, (pepMeHThbl, BUTaMUHbI, TOPMOHbI, MUHEpa/bHblEe BOJBbI.
[TpobGsiembl, CBsi3aHHbIE C TIPUMEHEHHEM JIeKapCTBEHHBIX TIperapaToB. BpezHble NPUBBIUKK U
(akTophl, pa3pyliaolye 310poBbe (KypeHue, yrioTpebieHre aakorosi, HapkoMaHusi). PaijoHanbHOoe
nuTa"ue. ITuwjesble 0obasku. OCHOBbI NUWE8Oll XUMULL.

Xumus B TIOBCeHEBHOW >KM3HU. Motoie U 4yucTsiye cpejctBa. Cpedocmea 60pbbbl C
ObIMoBbIMU HACEKOMbIMU: peneieHmbl, uHcekmuyuobl. CpeJCcTBa JTMYHOM TUTHEHbI M KOCMETHKH.
[MpaBuna Ge3oracHol paboOThl C eJKWMH, TOPIOUMMH M TOKCUYHBIMH Bell[eCTBAMH, Cpe/CTBaMU
ObITOBOM XMMUHU.

XuMUs U cenbCKoe X03s1cTBO. MuHepasibHble U OpraHnyeckue yaoopeHus. CpesicTBa 3allUThI
pacTeHui.

Xumusi U SHepretvka. [Ipypo/iHble MCTOUHMKU YI/IeBOAOPOZOB. [IpUpOAHBINA U TMOMYTHBINA
HeTSHOM rasbl, UX COCTaB U HCIojb3oBaHWe. CoctaB HehTH U ee mepepaboTka. HedrernpoaykTbi.
OkraHoBoe uMciao Oen3uHa. OxpaHa OKpyKaroileil cpeasl Tipu  HedTernepepaboTke U
TPaAHCIIOPTUPOBKe HeTENPOAYKTOB. A/IbTePHATHBHbIE UICTOUHUKU SHEPTHUH.

Xumus B ctpoutesibeTBe. LlemeHT. BeToH. [Tofn6op onTUManbHBIX CTPOUTENLHBIX MaTepraioB
B IIPAKTUUECKOM JleATe/IbHOCTH YesloBeKa.

XuMmusi ¥ 3Komorus. XUMHUUeCKoe 3arpsi3HeHHe OKpY’Karolljel cpefibl U ero TOC/e[CTBUS.
OxpaHa rugpocdepsl, MouBbl, aTMochepsl, (GI0pbI U (hayHbl OT XMMUUYECKOT0 3arpsi3HeHUS.
JdeMoHCcTpanum.

Mopeny NOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX ¥ METa/VIMYeCKUX KPUCTA/UTUUeCKUX PeLIETOK.

Mopeny MosieKyJ1 U30MepoB ¥ TOMOJIOTOB

Pa3znuuHble TUNBI XUMHUYECKUX PeakLi, BUJJ€0O0MbITbl [0 OPraHu4eCKOu XUMUH.

OG6pa3siibl MeTasioB U UX COeMHEHUM, CTIIaBOB.

B3aumopeiicTBre MeTa/uioB C KUC/IOPOJOM, KUCI0TaMU, BOJOMU.

[okazaTenbCcTBO aM(pOTEPHOCTH allOMUHUS U €ro THJPOKCU/a.

BsaumogelicTBue Menu U kKeje3a C KWCIOPOJOM; B3aWMOJEWCTBHME MeaU U JKeqe3a C

KUC/IOTaMU (CepHasi, CosiHast).

[Tonyuenue rugpokcugos meau (1) u xpoma (L), okcuga meau.

B3aumogeiicTBue OKCUJ0B U TUIPOKCHU/IOB META/IZIOB C KAC/IOTaMHU.

[Hoka3zaTenbcTBO amdoTepHOCTH coequHeHMM xpoma(1ll)

O6pa3siibl HeMeTasl/IoB.

Moenu KpyCTalIMueCcKUX PeliéTok asiMasa U rpaduTa.

[TonyueHue amMMHaka M XJIOPOBOZOPO/ZA, paCTBOPeHUe UX B BOJe, [j0Ka3aTe/bCTBO KUC/IOTHO-

OCHOBHBIX CBOMCTB 3TUX BelLleCTB.

e C(CxuraHve yrias U cepbl B KHUCJIOpOZe, Orpefie/ieHue XMMUYEeCKMX CBOMCTB IPOJYKTOB
cropaHvsi.  BsaumogelictBMe € Me[bH0  KOHLIEHTPUDOBAHHOM  CepPHOM  KMCJIOTHI,
KOHLIEHTPMPOBaHHOM U pa30aB/ieHHOM a30THOMN KUC/IOTHI.

e OO6pa31pl CpefiCTB OBITOBOM XUMUW, UHCTPYKIUH T10 UX TPUMEHEHHIO.

JIaGopaTopHbIe ONbITHI.
1. W3yueHue BAUSTHUS pPa3/WUHbIX (PAKTOPOB Ha CKOPOCTh XUMHUUYECKUX PeaKi[uit



N

OmnpesienieHre peakL[uM Cpe/ibl yHUBEPCaIbHbIM UHUKATOPOM.
3. T'ugposu3s coneii.
IlpakTHueckue padoThI
1. TIpuroToBieHve pacTBOPOB C 3a/laHHON MOJISIPHOWM KOHLIEHTpaL[Hei».
PelieHue sKkcriepyuMeHTaIbHbIX 3a/jau 1o TeMe «MeTasuibi»
3. PermleHue sKkcriepuMeHTabHBIX  3ajau 10 TeMe «HeMmeTasibi»

N

II1. TemaTnuecKoe NUIAaHUPOBaHUe YUeOHOro npeaMera « X UMH»



Ne Ha3paHue TeMbl Kon-Bo N3 HUX KO/IMUEeCTBO 4acCoB,
4acoB, OTBeJIEHHBbIX HAa MPAaKTUUECKYH
n/m OTBE/IEHHBbIX | YaCTh U KOHTPOJIb
Ha W3yuyeHue
TeMEI MpakTUYeCcKue KOHTPOJIbHbIE
paboThI paboThI
10 k1acc
Teopus XUMHUYECKOI0 CTPOeHUsA 4
1 opraHvueckux  coeguHeHui.  [lpupoga
XVMUUeCKUX CBsi3ei
2. Yr1eBojopo/bl 10 1
3 Kucnopogcopnepxatue opraHuuyeckue 11 1
COeJIMHeHNsI
4 A3oTtcopepxartiye OpraHuvecKue 5 1
COeJIMHeHHUsI
5. XYMUS [10JIMMEePOB 4 1
Wroro B 10 kacce 34 4
11 knacc
1. TeopeTrueckre OCHOBbI XUMUH 19 1
2. Heopranunueckass XUMUst 12 2
3. XVMUS U )KU3Hb 3
Wroro B 11 kacce 34 3




Hanpas/ieHusi NPOEKTHOH 1eATe/TbHOCTH 00yJarOIHXCs:

HaripaBnieHusi TMpOeKTHOM Cpok Haseanue ripoekTa
JleATe/IbBHOCTH peanusanuu
0By uaroIUXCs 10 kytacc 11 kyacc
1.TBopueckoe ceHTSI0pb XHMHUS BOKPYT Hac XUMUS J1I€TOM
2. ViccnepoBartenbCKoe SIHBapb NccnenoBanue cHera | MiccnemoBaHue BOABI U3
KpaHa
aripeib Uccnenosanue UccnenoBanve BOAbI U3
TOYBBI peKu
3. IIpakTuko- HOSI0pB- N3yueHnue Uro CKpbIBaeT
OpUEeHTHPOBaHHOe Jekabpb XUMHYECKUX yIakoBKa
BeIIIeCTB B ObITY MPOAYKTOB?
4. VIHdopmaloHHOe MapT YuéHble XUMUKH AKTyasibHble OTKPBITHUS
XVMUH.
5. Arposoe arpe/ib-Mai 3aHuUMareJibHast N3 uvero  cpenaHbl
XAMUS WUrPYLUKA?
6.CouuanbHoe Mai Ytunusauys Komy HY>KHa
[1I0/ITMMEepOoB XUMUs?




