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ITOSICHUTEJ/IbHAS 3AIINCKA

Pabouast mporpaMMa 1o XMMHH Ha YPOBHE CpeZiHero 001ijero oOpa3oBaHus
pa3pabotaHa Ha ocHOBe dDefepasbHOrO 3aKoHa OT 29.12.2012 Ne 273-P3 «06
obpaszoBanuu B Poccmiickoit Pepepain», TpeboBaHMI K pe3y/bTaTaM
ocBoeHUs1 (esiepasibHOM 0Opa3oBaTe/bHOM TpOrpaMMbl  CpefiHero 001ero
obpa3zoBanusa(POIT COO0), Tpe/iCTaB/IeHHbIX B degepaabHOM
rocyjapctBeHHoOM obpa3oBaresibHOM ctaHzapTe COO, c yuérom KoHuenimu
nperofiaBaHusi ~ yueOHOro  rmpeaMera «XWMHsS» B 00pa3oBaTebHBIX
opranm3anussx  Poccwmiickoii ~ ®ezepaijuy, — peanM3ylOIUX  OCHOBHBIE
oOpa3oBare/ibHbIe ITPOrPAMMBI, © OCHOBHBIX ITOIOKeHUH «CTpaTeruy pa3BUTHS
BocriuTaHusi B Poccuiickonn ®Pefepauuu Ha Tiepuop Ao 2025 ropa»
(Pacriopsikenue ITpaButensctBa PP ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHe YIyIy0/IEHHOTO M3yueHHUsl 3aHMMaeT Ba)KHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayyHoro obpa3oBaHusi yuyamuxcs 10-11 ksaccos.
V3ydyeHre mpeameTa, peann3yeMoe B YCJIOBUSX AuddepeHIPOBaHHOTO,
NpouIbHOr0 00yueHus, IPHU3BAaHO 00ecreunTh O00Ile00pa3oBaTeNbHYI0 H
OOIIeKy/IbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKO/bI, HEOOXOJUMYIO IS
afiarTaliiy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM JKHU3HH B COIIMYME, a TaKXKe
/ISl TIPOZIO/DKeHWsI 0o0ydyeHWss B OpraHM3aiusax —MpogecCHoHaTbHOTO
oOpa3oBaHMsl, B KOTOPBIX XWMHS SBJISI€TCS OJHOW W3 TIPHOPUTETHBIX
JTUCITUTIVH.

B mporpamMme 1o XUMHH Ha3HaueHWe mpeaMeTa «XHUMHUs» I10/TydaeT
MoIpoOHYI0 MHTEPHpEeTAl]ii0 B COOTBETCTBUHM C OCHOBOIIO/IArarol[iMHU
nonoxkenusimu PI'OC COO o B3arMOOOYC/IOBIEHHOCTH 1ie/iel, COoJep>KaHusl,
pe3y/ibTaTOB 00yueHUs1 ¥ TpeOOBaHU K YPOBHIO TOJATOTOBKU BBITYyCKHUKOB.
CBU/IeTE/IbCTBOM TOMY SIBJISIFOTCSI CJIeAAyIOLMe BBITIO/THsIeMble TTPOrpaMMOi T10
XUMUU QYyHKLIAU:

e MH(OPMAIMOHHO-MeTOANUeCKasi, peanu3alfusi KOTOpPoi obecrieunBaeT
ToJTyueHre TIpe[CTaB/IeHHsI O Le/isiX, CO/lep>KaHuM, oOIIeil cTpaTeruu
oOyueHHusi, BOCTUTAHUS U pa3BUTHA OOyUalOIUXCA CpeACTBaMH
rpeMeTa, U3y4aeMoro B paMKaxX KOHKPETHOTO TPOoduis;

e  OpraHM3alMOHHO-TITIAHUPYIOIIIas, KOTOpast Tipe/lyCMaTpHUBaeT
orpeiesieHHe: TIPUHILIUIIOB CTPYKTYPHUPOBAHUSI M T10C/Ie[0BaTeTbHOCTH
H3ydeHust yueOHOro MaTepHasa, KOJTMUeCTBEHHBIX U KaueCTBEeHHBIX ero
XapaKTEePUCTHK; TIOIX0/I0B K (DOPMHUPOBAHHIO COZIeP>KAaTe/TbHOM OCHOBBI
KOHTPOJISI ¥ OLIeHKU 00pa3oBaTe/IbHbIX AOCTHKeHUM 00ydJaroluxcsi B



paMKax MTOrOBOM aTrTrecTaliid B (popMe eAUHOr0 rocCy/1apCTBEHHOTO
5K3aMeHa M0 XUMUHU.

[Tporpamma Ajisi yriy6/1I8HHOTO U3yueHUsT XUMHU:

e yCTaHaB/IMBaeT MHBapUAHTHOeE TpeJMeTHOe CojiepyKaHue, 00si3aTe/lbHOe
IJIs M3ydyeHUsi B paMKaX OTZe/bHbIX Tpodusiel, rpeaycMaTpuBaeT
pacripefie/ieHMe M CTPYKTYpUPOBaHWe €ro Mo KJjaccaMm, OCHOBHBIM
coJleprKaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT TIpUMepHOe pacripe/iesieHre yueOHOTO BpeMeHH, peKOMEH/IyeMOro
JJIS1 U3yUeHUsl OT/Ie/IbHbIX TeM;

e TIpejjiaraeT TPUMEPHYIO TOC/el0BaTe/IbHOCTh U3yueHUsl yueOGHOro
MaTepHasia C YU4ETOM JIOTUKHU TIOCTPOeHUS Kypca, BHYTPUTIPeMETHBIX 1
Me>XXMNpeAMEeTHbBIX CBSI3€H;

e [aéT MeTOAUUECKYH) HWHTepIpeTaluio Liejied M 3aZiad  M3y4yeHust
nmpegMeTa Ha yrayO/éHHOM YpoBHe C  YuéTOM COBPEMEHHBIX
IIPUOPHUTETOB B CHCTeMe  cpeiHero  obOijero  oOpa3oBaHus,
co/lep>KaTe/ibHOM ~ XapakKTePUCTUKWA  TUIAHUPYEMbIX  pe3yJIbTaTOB
OCBOEHHSI OCHOBHOM 0Opa3oBaTe/lbHOW TTPOrpaMMbI Cpe/iHero o0IIero
oOpa3oBaHus (TMUHOCTHBIX, MeTarpeMEeTHbIX, TTPeIMETHBIX), a TaKXKe
C Y4Y6TOM OCHOBHBIX BHJIOB YueOHO-TIO3HABATe/bHBIX [1eHCTBUIH
00yuaroIerocsi 1o OCBOEHHUIO CO/IeP>KaHusI TIpeMeTa.

[To BceM Ha3BaHHBLIM MO3UIMSIM B MPOTpaMMe 0 XUMHM Tpe/lyCMOTpeHa
MpeeMCTBeHHOCTh C oO0yueHHeM XWMWU Ha YpPOBHE OCHOBHOTO 0011ero
oOpa3oBaHus. 3a Tipe/ieJlaMd yCTaHOB/IEHHOW TIPOrpaMMOM 10 XUMHUHU
o0s;3aTeslbHOM  (MHBApUAHTHOM)  COCTAB/SIOIIEN — cofep)KaHUsI  yueOHOro
npegMera «XUMHs» OCTAaéTCS BO3MOXKHOCTh BbIOOpa €ro BapUaTHBHOMN
COCTaBJISAIOIIEN, KOTOpasi [JOJDKHA OIpefessiTbCd B COOTBETCTBUM  C
HarpaBJ/ieHHeM KOHKPEeTHOTO TIpoGuIs 00yueHUs.

B cootBeTcTBUM C KOHUeNTya/JbHbIMU TMoJyioKeHussMu PI'OC COO o
Ha3HaueHWM TIpeIMeTOB 0a30BOTO U YrayO/JIEHHOTO YpOBHeWl B cHUCTeMe
muddepeHITMPOBAHHOTO 00yueHHUsI Ha YPOBHe CpeJHero o0iiero obpa3oBaHus
XUMHMS Ha YpoBHe yriayOMéHHOTO W3yueHHs HarpaBjieH Ha pear3aljiio
MPeeMCTBEHHOCTH C TIOC/Ie[IyIOII[UM  3TalioM TIOJIydeHUs] XUMHUYEeCKOro
oOpa3oBaHMWs B paMKax W3yUeHHUs] CIeIUa/JbHbIX eCTeCTBeHHO-HAayUHBIX H
XUMWUUYECKMX  JUCIMIUVIMH B By3aXx M  OpraHM3alusx  CpejHero
rnpodeccuoHa/bHOTO o00Opa3oBaHus. B 93Toli CBsI3M U3yuyeHHe TIpeJMeTa
«XUMUs» OPUEHTHPOBAHO TIPEeMMYIIIeCTBEHHO Ha paciliipeHue U yriayOseHue



TEeOpeTUUeCKONW W TMpaKTUUYeCKOW TMOATOTOBKM 00y4Yaroluxcsi, BbIOPABIIHAX
oripefieéHHbI  TIpoduab 00ydyeHUs, B TOM UHMC/ie C TepCIeKTUBOU
TOC/IeAIYIOIeT0 TIOMyUeHUs] XMMHYecKoro o0pa3oBaHUSI B OpraHM3aLUsIX
npodeccroHanbHOT0 0Opa3oBanusi. Hapsgy c 3Tum, B cBete TpeboBanuii @I'OC
COO K mlaHUpyeMbIM pe3yJibTaTaM OCBOeHUs (hefepasbHOM 06pa30oBaTe/TbHOM
TporpamMMbl CcpefjHero o0Iiero obpa3oBaHUs U3yuyeHUe TMpeaMeTa «XHUMUs»
OpPMEeHTUPOBAHO TakKKe Ha pelleHWe 3ajady BOCIMUTAaHUA U COLMAIIbLHOTO
pa3BUTUs 00ydYaroL[uXxcsi, Ha (DOPMHUPOBaHUE y HUX OOIeNHTe/IeKTyaTbHbIX
yMeHUl, yMeHUl paljioHan3aluy yuebHOro TpyZa U 0000MmEHHBIX CIIOCOO0B
JlesITeJIbHOCTU, UMEIOLLIUX MeXXJUCLIUIVIMHAPHBIN, Ha/IlpeJMeTHbIA XapaKTep.

CocTaBasitol[uMy  TipeAiMeTa  «XUMHS» Ha YpOBHe  yIJyb/IEHHOTO
M3yueHUs SB/ISIOTCS yI1y0/IéHHbIE KypCchl — « OpraHnueckast Xumusi» u «O011iast
M HeopraHuyeckass Xumus». [Ipyd ompefieieHUHd TIOAXOZOB K OTOOpPY U
CTPYKTYPHOW OpraHMW3aluM COJep’KaHUsl STUX KypPCOB B MpOrpaMme 0 XUMUH
3a ocHoBY mpuHSTBEI TosiokeHuss PI'OC COO o pazmmuusax 6a3oBoro u
yray6EHHOTO YPOBHeM W3yueHuUs TpeiMeTa.

OcHOBY cofepkaHusi KypcoB «OpraHudeckas xumus» u «OOijasi u
HeopraHvyeckass XWMUs» COCTaBJisieT COBOKYITHOCTb IpeJAMETHbIX 3HaHUM M
yMeHHH, OTHOCSIIMXCSE K 6a30BOMY YPOBHIO M3yueHUs TpeAiMeTa. JTa CUCTeMa
3HaHWW TOJIydaeT OIpe/ie/IeHHOe TeOpeTUUeCcKoe [OMOJIHEeHHe, TMO3BOJISIIoLIee
OCO3HAHHO OCBOUTH CYIL[eCTBEHHO Oosbiinii 00BEM  (PaKTONOTHUECKOTO
MmaTepuana. Tak, Ha yriybiéHHOM ypoBHe u3yueHUsi mpeameTa obecrieueHa
BO3MOJKHOCTh 3HAUUTE/LHOTO YBe/NWUYeHHsI 00bEMa 3HAHMM O XUMHYECKUX
3jIeMeHTaxX U CBOMCTBAxX UX COeMHEHU Ha OCHOBe PACIIMPeHHs U yIiyb/ieHus
Trpe/CTaB/JIeHUN O CTPOEHUU BelleCTBa, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUSI DPeaklUi, pacCMaTPUBaeMbIX C TOYKWA 3DEHUS] XUMHUUYECKOU
KUHeTUKU W TepMOJWHAaMUKU. V3ydyeHue TIepUOJUUYECKOr0 3aKOHa WU
[TepyoanueCckoir  CUCTeMbl  XUMHUECKUX  JJIEeMEHTOB  0OasupyeTcs  Ha
COBpPeMEeHHbIX KBaHTOBOMeXaHWYeCKUX Ipe/CTaBIeHusX O CTPOeHUM aroMa.
Xumuueckasi CBsi3b OOBSICHSIETCSA C TOUKH 3PeHHs SHepreTUUeCKUX U3MeHeHHWH
ripu eé 0Opa30BaHMU U pa3pyILeHUH, a TaKKe C TOUKU 3PeHHs MeXaHU3MOB eé
oOpa3zoBaHus. lV3yueHue THUTOB peakLuid MJOMOMHSIeTCS (HOpPMUPOBaHUEM
ripe/icTaB/eHUA 00 3/1eKTPOXUMUUECKUX TPOLieccax M 3/1eKTPOJIM3e pacrljiaBoB
Y pacTBOPOB BeleCcTB. B Kypce OpraHMueckol XWUMHM TPU PacCMOTPEHUU
PEakI[MOHHOM CMOCOOHOCTH  Ccoe[MHEHUM yjensieTcss o0coboe BHUMaHHe



BompocamM 00 3/1IeKTpOHHBIX 3¢ ¢deKTax, O B3aUMHOM BJMSHUM aTOMOB B
MOJIeKYJlax U MeXaHh3MaXx peakLvi.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZepKaHWe KYyPCOB XUMHU
yrayOnMeHHOTO YPOBHS W3YyueHHWs [/ K/IacCOB OIpe/iesIEHHOTO TpoduIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPYy U XapakTep [OTIOJHEeHWW K oOIei
CUCTeMe MpeJMeTHbIX 3HaHMI) OKa3bIBalOT B/IMSIHHAE CMeXKHbIe TpegMeThl. Tak,
HarpvMep, B COJlep)KaHWW TMpeAMeTa i K/IaCCOB XUMUKO-(HU3UUECKOro
nipodusis 6oblioe 3HauUeHHe OyoyT UMeThb 3/IeMeHThI yueOHOTro MaTepurasa 1o
obmiett xumuu. Ilpyu W3yuyeHUM TpeAMeTa B JAaHHOM CJiydae akieHT OypeT
cieaH Ha OOIIHOCTb MeTO/IOB T03HAHUS, OOIIHOCTb 3aKOHOB U TeOpUM B
XUMUU U B (PU3MKe: aTOMHO-MOJIeKYJ/IsipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B
(¢u3MKe), 3aKOHbl COXpaHEeHWs MacCbl U SHEPruH, 3aKOHbl TePMOJWHAMMKHU,
3J1eKTPO/IN3a, NIpPe/iCTaB/IeHrsI O CTPOEHUH BelleCTB U ApYyToe.

B ToO Xe BpeMs B cofep)KaHWW TIpeiMeTa [Jjisi K/JIacCOB XWUMHKO-
Orooruueckoro rmpoduist 60NN yaenbHBIA BeC OyZieT UMeTh OpraHuJecKast
xuMus. B 3TOM (C/lydae TIpe/OCTaB/IsSIeTCS BO3MOXKHOCTH it Oosiee
0OCTOSITE/TBHOTO  PAacCMOTPeHHsI XUMWYeCKOW OpraHu3alui KIeTKH Kak
O10/IOTMUeCKON CUCTeMBbI, B COCTaB KOTOPOW BXOASAT, K TIIPUMEpPY, TaKue
CTPYKTYpHbIe KOMIIOHEHTbI, KaK JIMMH/bI, OeKu, YraeBoJbl, HYKIeHMHOBbIE
KUCJIOTHI U fipyrue. [Ipy 5TOM 3HaHUSI O COCTaBe W CBOWCTBAax Ipe/icTaBUTeNel
OCHOBHBIX KJ/IaCCOB OpraHWYeCcKuX BeLIeCTB CIy)KaT OCHOBOW /il M3yueHusi
CYILJHOCTH pOLieccoB (hOTOCHHTE3a, /bIXaHusl, UIL[eBapeHHUs.

B mnnaHe ¢opMuUpOBaHUSI OCHOB HAyuyHOTO MHPOBO33peHUS, OCBOEHUs
o0IlleHayUYHbIX MeTO/OB TI03HAHUSI W OMbITa TPAKTUUECKOTO TIPUMeHeHHs
HayYHBIX 3HAHUW W3yueHHe TpeAMeTa «XHUMHS» Ha YriayOnéHHOM YPOBHE
OCHOBAHO Ha MeXIPeZMETHBIX CBS351X C yueOHbIMU TpeiIMeTaMu, BXOZSIIVMU B
cocTaB  TIpeAMeTHBIX  obsacteli  «EcTecTBeHHO-HayuHble  TIPeIMETHI»,
«MaremaTrka ¥ uHopMaTHKa» U «PyCcCKUi SI3bIK U JIUTepaTypa».

[Tpu u3yueHuM yueGHOTO TipegMeTa «XHUMHs» Ha YI/IyO/JEHHOM ypOBHE
TaKXe, KaKk Ha YDOBHe OCHOBHOTO M cpejHero ofilero o6pa3oBaHus (Ha
06a30BOM  ypoBHe), 3ajaueli TEpPBOCTEIIEHHOW  3HAUMMOCTH  SIBJISIETCS
dopmMHpoBaHHe OCHOB HayKM XUMMM Kak 00/laCTU  COBPEMEHHOTO
eCTeCTBO3HAHUS, TPaKTUUYeCKOW [esTelbHOCTA uesioBeKa W OJHOTO U3
KOMITIOHEHTOB MUPOBOM KYJbTyphl. PellleHWe 3Toi 3ajauM Ha yriay0néHHOM
YPOBHe HU3yueHusl NpeiMeTa Mpe/ro/araeT peau3alyio TaKuX Liesie, Kak:



e (dopMHpOBaHUEe TIPE/CTaB/IeHUN: O MaTepHaJbHOM eAWHCTBE MHPa,
3aKOHOMEPHOCTSIX M TI03HABaeMOCTH SIBJIeHWM TIPUPOABI, O MecTe
XUMHHA B CHCTEME €eCTeCTBEHHBIX HAyK M e€ Be[ylled poad B
obecrieueHUH YCTOMUMBOTO pa3BUTHSI UEJOBEUECTBA: B PpeIIeHHH
TPO0/IeM 3KOIOrMUYEeCKOM, SHEpreTUUeCKOM W ITHITIeBOM 0e30MacHOCTH,
B pa3sBUTUM MeJUI[MHBI, CO3ZIAHUM HOBLIX MaTepHalioB, HOBBIX
HMCTOYHHUKOB SHEepruu, B obecrieueHUH palMOHA/ILHOTO
TIPUPO/IOTIONB30BaHus, B (DOPMHPOBAHWUM MHUPOBO33pEHHUSI U 001Iei
KylbTypbl Ue/iOBeKa, a TakKXke JSKOJOrMUYecKM 00OO0CHOBAHHOTO
OTHOIILIEHUST K CBOEMY 3/[0POBBIO 1 TIPUPO/THOM Cpejie;

e OCBOEHHWE CHUCTeMbl 3HaHWM, JieXKall[uX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLLIEN eCTeCTBeHHO-Hay4YHOU KapTHHBI MUpa:
byHIaMeHTa/IbHBIX TTOHSATHH, 3aKOHOB W TEOPUM XWUMHH, COBPEMEHHBIX
TIpe/ICTaB/IeHU O CTPOEHWH Bell[eCTBa Ha PA3HBIX YPOBHSIX — aTOMHOM,
HMOHHO-MOJIEKY/ISPHOM, HaJMOJIEKY/IIPHOM, O TePMOAMHAMHYECKHUX U
KWHETUUeCKUX 3aKOHOMEPHOCTSIX MPOTeKaHWsI XMMHUUYECKHX Peakiyid, O
XUMHUECKOM paBHOBECHH, PACTBOPaxX M AUCIIEPCHBIX cUCTeMax, 00
00X HAaYYHBIX MPUHIUIIAX XUMUUECKOTO TIPOU3BO/ICTBA;

e (¢opmupoBaHue y  OOyYalmOIUXCS  OCO3HAHHOTO  [TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUECKUX 3HAHWM i1 00bsSCHEHUS
K/TFOUEBBIX HZied 1 mpobjieM cOBpeMeHHOW XUMUH, /i1 OOBSICHEHUS U
MIPOTHO3UPOBAHMS  SIBJIEHWHM, HMEIOIIMX  eCTeCTBeHHO-HAayUHYO
MPUPO/ly; TPAMOTHOTO peIlleHuss MpobjieM, CBSI3aHHBIX C XUMUEH,
MTPOrHO3WPOBAHMS, aHa/lM3a M OL€HKW C TIO3ULIUKA 3KOJOTHUYeCKON
Oe3omacHOCTH  TOC/eACTBUM  OBLITOBOM W MPOM3BO/|CTBEHHOMN
JesiTelTbHOCTU 4esIoBeKa, CBSI3aHHON C XUMHUUECKHM ITPOU3BOZICTBOM,
HCITI0/Ib30BaHHEM U TIepepab0TKOM BeIecCTs;

e yraybneHue TIpeACTAaBJIeHMM O HAYYHBIX MeTOJaxX TI03HAHUS,
HeOOXOAUMBIX /Il TIPUOOpeTeH!s YMeHU OPUEeHTHPOBATbCS B MHpe
BeIeCTB U OOBbsSCHEHUS XUMHUUECKUX SIBJeHUN, WUMEIIUX MeCTO B
TIPUPO/Ie, B IPAKTUUECKOU [IesITeTbHOCTH U TTIOBCETHEBHOM >KU3HM.

B 1utaHe peanu3aiiuu IepBOOUYEpeHBIX BOCIHUTATENbHBIX W PA3BUBAIOLIUX
(YHKIMH 1[e/IOCTHOM CHUCTeMbI Cpe/iHero o0Iriero oopa3oBaHus MPH U3yUeHUH
npegMeta «XuMHsi» Ha yriayOnéHHOM ypoBHe 0co0yr aKTyalbHOCTh
MIPUOOpeTaIOT TaKue I1eJId U 3a/lauH, KaK:



e BocCluTaHue yOeXAEHHOCTHM B TI03HABAaeMOCTU SIBJIEHWM TIPUPO/BI,
yBaKeHUsI K TIpoliecCy TBOpYeCcTBa B 00/laCTM TeopeTUueCcKux u
MIPUK/IaJAHBIX UCCeI0BAHUNM B XMMHH, (POPMUPOBaHUE MHUPOBO33peHUS,
COOTBETCTBYIOILIE0 COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW;

e pa3BUTHe MOTHBAI[MM K OOy4YeHMIO W TIO3HAHWIO, CIIOCOOHOCTeN K
CAMOKOHTDOJIKO YW  CaMOBOCIIMTAaHHIO HAa  OCHOBE  YCBOEHUS
o0I1IeueI0BeUeCKUX 1[€HHOCTeH;

e Dpa3BUTHE TI03HaBaTe/JIbHbIX UWHTEPECOB, WHTE/UIeKTYaJbHbIX U
TBOPUECKHX CIOCOOHOCTeW oOyuvaromuxcs, (HOpMUpPOBaHWE Y HHUX
CO3HATEe/IbHOT'O OTHOIIIEHUSI K caMooOpa30BaHUIO W HeIpephIBHOMY
oOpa30oBaHMI0 KaK YCJIOBHIO YCITeIIHOM TpodeccMoHalbHOM U
00I1leCTBEHHOM [1esiTe/IbHOCTH, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY
3/I0POBbIO ¥ IOTPEOHOCTH B 3J0POBOM 00pase >KU3HU;

e (dopMHUpOBaHME YMEHHH U HaBbIKOB Pa3yMHOr0 MPUPO/OII0/Ib30BaHus,
pa3BUTHE  JKOJIOTUYECKOW  KY/JbTypbl, TIpUOOpeTeHWe  OIbITa
00I11eCTBEHHO-TT0/Ie3HON SKOIOTUUECKOM [1esiTeTbHOCTH.

OOijee  YKMC/IO0 YacOB, TPeAYCMOTPEHHBIX [Jisi W3yueHUs XUMHM Ha
yriy6/ieHHOM YpoBHe cpefiHero obirero obpa3oBaHusi, coctapssieT 3204acoB:
B 10 knacce — 160 yacos (5 uacoB B HeJe/t0), B 11 knacce — 160uacoB (5uacoB
B HeJlesto).



COJEPKAHUE ObYUEHUSA

10 K/TACC

OPTAHUYECKASA XUMUSA

TeopeTuueckye 0CHOBBI OPraHMYeCKON XMMUH.

[Ipenmer ¥ 3HaueHWe OpraHAYecKOM XUMHH, T[pe/CTaBleHHe O
MHOTr000pa3uu OpraHuuecKUx CoeJMHeHUH.

O/NeKTPOHHOe CTpOeHWe aToMa yrjepofa: OCHOBHOe M BO30yXKAEHHOe
COCTOSIHUSA. BasieHTHbIe BO3MOXXHOCTH aTOMa yrjepoja. XvMudeckasi CBsi3b B
OpraHUYecKuX CoeJuHeHUsiX. Turbl TUOpPUAW3ALMA aTOMHBIX opOuTanei
yrineposa. MexaHu3mbl 00pa3oBaHUsI KOBaJieHTHOW CBs3u (0OMeHHbIH U
JIOHOPHO-aKI[eNTOPHBIN). TUIbI MepeKphIBaHUsSI aTOMHBIX opbuTtanei, o- u T-
cBsi3u. OpvHapHas, /ABOWHasi U TpouHas CBs3b. CriocoObl pa3pbiBa CBsi3eil B
MOJIeKy/JlaX OpraHuueckdx BelrjecTB. [loHsiTue 0 CBOOOAHOM pajuKare,
HyK/Ieoue U 3neKTpoduiie.

Teopuss cTpoeHusi oOpraHuyeckux coegvHeHnd A.M. bBytnepoBa u
COBpeMeHHbIe TIpe/ICTaB/IeHUs] O CTPYKType MOJIeKy/l. 3HaueHue Teopuur
CTPOEHUsS] OpraHUYeCcKHMX CoeJuHeHUW. MosieKynisipHble W CTPYKTypHbIE
dopmysbl.  CTpyKTypHble (OpPMyJ/bl pa3IUUHbIX BUJIOB: Ppa3BEpHyTasd,
COKpallléHHasi, CcKeseTHas. M3omepus. Buabl uW30Mepuu: CTPYKTypHas,
MPOCTPaHCTBEHHAs. O/EeKTPOHHble 3(@(eKTbl B MOJIeKy/iax OpraHu4ecKux
coeiIMHeHNH (MHIYKTUBHBIM U Me30MepHbIN 3(PheKThl).

[IpencraBneHve 0 KaaccuduKaliyd OpraHvueckux BelecTB. [loHsTHE O
(byHKLUHMOHATBHOU rpyIIIe. ["omostorus. ["'omosornueckue PSBI.
CucremaTnueckass HOMeHKnaTypa opraHuyeckux coeguHeHurd (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTAE/bHBIX MPeJCTaBUTEIeN.

OcobeHHOCTH U KacCU(MHUKALIMS OpraHUYecKUx peakiyid. OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUM B OPraHUueCKOU XUMUHU.

OKCrepuMeHTa/IbHble METO/Ibl W3y4eHUsl BeIeCTB U UX TpeBpalleHuN:
O3HaKoMJieHHe ¢ oOpa3ljaMM OpraHWYecKHWX BeIlleCcTB W MarepuajaMd Ha UX
OCHOBe, OIbITHI MO TMpeBpallleHUI0 OpPraHUYeCcKWX BelleCTB MPU HarpeBaHUU
(nsaBneHue, oOyr/iMBaHWe U TOpeHHe), KOHCTPyUpOBaHUe Mojesield MOoJieKy
OpraHWYeCKUX BeLeCTB.

Yraesogopopasi.



Ankanbl. ['oMoiornueckuii psifi akaHoB, o0iijasi hopMysia, HOMeHK/IaTypa
1 u30Mepusl. DJIEKTPOHHOE U TMPOCTPaHCTBEHHOEe CTPOeHHe MOJIeKYJl ajIKaHOB,
sp>-rubpuu3alyss  aTOMHBLIX OpOuTasel yriaepoja, O-CBs3b. PuU3MUeCKHe
CBOMCTBA aJIKaHOB.

XYMHUYeCKre CBOMCTBA alKaHOB: peakl[My 3aMelleHUsi, W30MepU3aliuy,
JlernIpupoBaHus, LMK/IM3aLlMy, TIMPO/In3a, KpeKUHra, ropenus. [IpeacrasieHue
0 MexXaHu3Me peakl[ii paJuKaJbHOr0 3aMeIllleHUsl.

Haxoxxaenue B mpupo/ie. CriocoObl oTyueHUs ¥ PUMeHeHNe alKaHoB.

lluknoankanel. OOmjasi  ¢dopMmysa, HOMEHK/IaTypa U  H30Mepusl.
Oco0eHHOCTH CTpPOEHUS] M XUMHYECKHX CBOWCTB MasibiX (LIMK/IOIIPOIIaH,
1UK/I00yTaH) ¥ OOBIYHBIX (I[UKJIOTIEHTaH, I[UK/IOTeKCaH) I[UK/I0aJKaHOB.
Crioco6bl To/TyueHusi ¥ puMeHeHue LIUK/I0a1KaHOB.

Ankenbl. ['oMonoruyeckuid  psi ~ anKeHOB, oOmasgs  dopmya,
HOMEHK/IaTypa. OJIKTPOHHOe U IIPOCTPaHCTBEHHOE CTPOeHHe MOJIeKYJl
a/IKeHOB, SP’-TUOPUAM3ALMA aTOMHBLIX OpOMTajaell yriepoja, O- W T-CBSA3M.
CTpykTypHass UM reoMeTpuueckass (LMC-TpaHC-) wu3oMepusa. Pusnueckue
CBOMCTBA aJKeHOB. XHWMHWUECKHMe CBOMCTBA: peakUUW TPUCOeAUHEHUs,
3aMelleHus B (-T10JI0>KeHUe TIPU ABOMHOM CBS3H, TTOJIMMEPU3aliuy U OKHUC/IeHUS.
[IpaBuio MapkoBHUKOBa. KauecTBeHHble peakIUM Ha [IBOWHYH) CBSI3b.
Crioco0bl TI0/TyueHusT ¥ IpUMeHeHHe aTKEHOB.

AJKaieHbl. Knaccudukanus a/IKaZIueHOB (comnpsbkEéHHBIe,
W30/IMPOBaHHbIe, KyMyAUupoeaHHble). OCOOeHHOCTU 3/IeKTPOHHOTO CTPOEeHUs U
XUMUUECKUX CBOWCTB COMNpPSDKEHHBIX JAWeHOB, 1,2- u 1,4-mpucoequHeHUe.
[Tosumepu3alusi CONPsHKEHHBIX AueHoB. Criocobbl MoMyueHUs: U MpUMeHeHue
aJIKa/JIueHoB.

Ankunbel.  ['omosorudyeckuii  psii  ankuHOB, o0Omjas  dopmyra,
HOMEHKJ/IaTypa Y M30Mepusl. OJIeKTPOHHOe M IMPOCTPAHCTBEHHOe CTpOeHue
MOJIEKY/T ~aJKWHOB, SP-THOpUAM3al[isi aTOMHBIX opOuTanedd  yriepo/a.
du3nueckre CBOWCTBA  aJKWHOB. XWMHWYECKHWe CBOMCTBA:  peakluu
TPUCOeUHEHUs, AUMepHu3alMi W TpuUMepus3aliuM, OKHUC/IeHUs. KUuwioTHble
CBOMCTBAa aJIKWHOB, HMEIOIMX KOHLIEBYIO TPOWHYHO CBsi3b. KauecTBeHHbIe
peaki[uy Ha TPOHHYIO CBsi3b. CIIOCOOBI TTO/TyUeHusT U IpUMeHeHHe aTKUHOB.

Apomaruueckue yryieBoA0poAbl (apeHbl). ['oMosoruueckuii psifi apeHoB,
obmiass  ¢dopMysa, HOMeHK/JaTypa U  U30Mepusi.  JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpPOeHHWe MoJieKy/bl OeH3o0/a. dusnueckre CBOMNCTBa
apeHOB. XMMHUUeCKHe CBOMCTBa OeH30/1a ¥ ero rOMOJIOTOB: PeakLiuy 3aMelleHUsT



B 0EH30/IbHOM KOJIblle U YI/IeBOAOPOJHOM pajivikasie, Peakijuu MpruCcoeIiHeHus,
OKHC/ieHHe romojioroB OeH3ona. IlpefcraBneHve 00 OpHEHTUPYOIEM
JeNCTBUM 3aMecTUTe/ieli B OEH30/JbHOM KOJIblle Ha TIpUMepe aKUIbHBIX
pafiiKaioB, KapOOKCUIBLHOU, TUAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHoB. Oco0eHHOCTM XWMHYeCKUX CBOMCTB cTupona. IlomiMepusaiiys
cruposa. CriocoObl rosiyueHus ¥ IpUMeHeHre apoMaTUYeCcKUX YI/ieBOI0OPO/IOB.

IMpupogneni ra3. IlonmyTHele HedTsiHble ras3el. Hepte u  eé
nipoucxoskzaeHre. KaMeHHbIN yrojb U TIPOAYKTHI ero repepaboTku. CriocoObl
repepaboTKu He(MTH: TIeperoHka, KPeKWHT (TepMHYeCKHM, KaTaJuTHUeCKUi),
pudopMuHr, Tuposu3. [IpoAyKTbl TiepepaboTKu HedTH, WX MpPHMEHeHUWe B
TIPOMBIIIIEHHOCTH U B OBITY.

['eHeTHUecKasi CBSI3b MEX/y Pa3/IMUHbIMU K/lacCaMU yT/I€BOAOPO/IOB.

ONeKTPOHHOEe CTPOEeHHe Ta/ioreHNpPOM3BO/IHBIX YTJIeBOAOPO/OB. Peakiuu
3aMellleHds TajJoreHa Ha TUAPOKCOTpynmy, HUTPOrPYIy, LMaHOTPYIIIy,
amuHorpynmy. [lelicTBUe Ha rajoreHNpou3BOAHbIE BOJHOTO M CITMPTOBOIO
pacTBopa 1iénoun. B3aumMozeiicTBre AuranoreHaqkKaHOB C MarHWeM U LIUHKOM.
[TonsiTve 0  MeTa/ulOOpraHMYeCcKux  coefuHeHusix.  Vcronb3oBaHue
raJIoreHNpPOr3BOAHBIX YIJIEBOIOPOIOB B OBbITY, TeXHWKe W TIpDU CHUHTe3e
OpraHUYeCKuX BelleCTB.

OKCIeprMeHTa/IbHble METO/bl M3y4YeHHMsl BelleCTB U WX IMpeBpalleHui:
v3yueHue  (PU3MYECKUX  CBOMCTB  YIJIeBOJOPOJOB  (PacTBOPHUMOCTB),
KaueCTBEHHBIX Peakivil yrieBoJOPO/IOB pa3MUHbIX K1accoB (0beciiBeunBaHue
OpomMHOM WM WOAHOM BOJIbI, PACTBOpa TlepMaHTaHaTa KaJusl, B3auMOZeNCTBHE
aljeTU/eHa C aMMHauyHbIM pacTBopoM okcuzaa cepebpa(l)), kKauecTBeHHOe
oOHapy>KeHUe yryepojila U BOOPOZia B OPraHUYeCKUX BelleCTBaX, MOTydyeHUe
3TWIeHa U U3ydyeHWe ero CBOMCTB, O3HaKOMJIeHUe C KosuiekiusiMu «HedTb» u
«¥YTonb», C obpa3llaMyd TIIaCTMacC, KayuyyKOB W pPe3WHbI, MOZe/TMpOBaHHe
MOJIEKYJI YT/IeBOAOPO/IOB Y T'a/IOreHITPOU3BOJHBIX YTJ/IeBOZOPO/IOB.

Kucnopopcoaepxainye opraHnudyeckye coeJUHEHHS.

[TpenenbHble OofHOATOMHBIe CIUPTHI. CTpoeHHWe MOJIeKy/ (Ha mpuUmepe
MeTaHo/ia U 3TaHoja). ['oMmosiornyeckuid psifi, obmias ¢opmyra, U3oMepus,
HOMEHK/IaTypa W Knaccu(ukauusa. dusrvueckre CBOUCTBA MpeJesbHBIX
OJJHOAaTOMHBIX CIUPTOB. BomopojHble CBSI3W MeXAy MOJIeKyJaMd CITMPTOB.
XvMHUecKre CBOMCTBA: peakLMy 3aMelleHus, [erujparalyd, OKHUC/IEeHUS,
B3aUMOJIEKICTBME C OpPraHMYeCKUMM W HEOpPraHWYeCKMMHU  KHC/I0TaMH.
KauecTBeHHass peakiusi Ha OJHOAaTOMHbIe CIUPTHL. [leliCTBMe 3TaHO/A U



MeTaHO/a Ha opraHusM uesioBeka. CriocoObl TOAyueHUs] W TMpPUMeHeHHe
O/THOATOMHBIX CIIUPTOB.

[TpocTeie 3¢upbl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (HU3UUECKUX
Y XMMHUUYECKUX CBOMCTB.

MHoroaTomMHble CIIUPTHI — 3TWIEHITIMKO/Ib M INHLlepyuH. Pu3nueckue U
XUMUYEeCKMe  CBOMCTBA:  peakLUM  3aMelleHus], B3auMOJEWCTBHE  C
OpraHUYeCKMMY U HeOpraHW4yeCKMMU KHCJIOTaMH, KaueCTBeHHas peaklys Ha
MHOroaTOMHble  cnupThl.  IlpeacraBieHre O  MexaHW3Me — peakLUd
Hyk/leopubHOTO 3amellieHus. [lelicTBue Ha opraHu3M desnoBeka. CriocoObl
MOJTyYeHUs1 ¥ NpUMeHeHrne MHOI0aTOMHBIX CITUPTOB.

@®eHosi. CTpoeHUe MOJIeKYJbl, B3aUMHOE BJ/IUSIHWE THWAPOKCOTPYIIIbl U
6eH3onbHOTO sifipa. Pusnueckre cBoiicTBa deHosma. OcobeHHOCTH XUMHUYECKUX
cBolicTB (peHosa. KauecTBeHHble peakliyv Ha (eHos. TokcHuHOCTH dheHoIa.
Crioco6bl TIosTyueHusi U ipuMeHeHue peHoma. @eHondopManbaerugHas cMoJia.

KapboHunbHble COeWHEHUS — afbJAeru/ibl U KeTOHBbL. OJIeKTPOHHOe
CcTpoeHWe KapOOHWIBHOM Tpynmbl. ['oMosioTHYecKHe PpsSbl aabAeruioB U
KeTOHOB, 0011jasi popMyisia, U3oMepusi 1 HOMeHK/IaTypa. du3nueckue CBOMCTBa
anbJeru/ioB U KeTOHOB. XWMHYeCKHMe CBOWUCTBA ajbJernioB M KETOHOB:
peakuuu npucoesvHeHrs. OKUC/IeHNWe aibJern/ioB, KaYeCTBeHHbIE peaklui Ha
anbaeruzibl. CiocoObl OyUYeHus U PUMeHeHHe abIeTU0B U KeTOHOB.

OZHOOCHOBHBIE —TIpeZiesibHble KapOOHOBbIe KUCIOTBL. (OcobeHHOCTH
CTpOeHUsI MoJieKysl KapOOHOBBIX KUCIOT. M3oMepusi ¥ HOMeEHK/aTypa.
dusnueckre CBOWCTBA OHOOCHOBHBIX TIpe/le/IbHbIX KapOOHOBBIX KHUCJIOT.
BopopoaHbie CBSi3U MeXAy MoOJeKy/JiaMud KapOOHOBBIX KUCJIOT. XUMHUUeCKUe
CBOMCTBA: KUCIOTHbIE CBOMCTBA, peakius 3TepudurKalum, peakuy C yuacTheM
yT7IeBOJIOPOAHOTO pazukana. Oco0eHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI.

[ToHssTie O TIPOU3BOJAHBIX KAapOOHOBBIX KHCJIOT — CJIOKHBIX 3dupax.
MHoroob6pa3ue KapO0OHOBBIX KUC/IOT. OCOOEHHOCTH CBOMCTB Hempee/bHbIX U
apoMaTHUYeCKUX KapOOHOBBIX KUCJIOT, IUKapbOHOBBIX KUCJIOT,

TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeAcTaBuTe/ BBICIIMX KapOOHOBBIX KHUCJIOT:
CTeapvHOBasi, MaJbMUTHHOBAS, OJIEMHOBas, JIUHO/1€8Asl, JIUHO/AEHO8AS KUC/IOTHI.
Crioco06bI rosiyueHUst ¥ IprMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoxuble 3¢upbl. ['omonoruueckuit psii, obmiast dbopmysa, U30Mepus u
HOMeHK/aTtypa. ®usuueckre U XUMUUYECKHWe CBOWMCTBA: T'M/IPOJIM3 B KUCIOW U
11eJI0OYHOU Cpefie.



Kupel. CTpoeHue, ¢pr3nueckre 1 XMMUUECKUe CBOKWCTBA )KUPOB: TUIPOJIN3
B KUC/JIOU U 1IesouHou cpefe. OcoOEHHOCTH CBOWMCTB JKMPOB, COZeprKallux
OCTaTKU Herpe/ieNTbHbIX XKUPHbIX KUCI0T. 2KUpbI B IpUpo/e.

MBbl1a KaK COMH BBICIIMX KapGOHOBBIX KUCIIOT, X MOOIIIee /ieiiCTBHe.

OOb11jasi xapakTepuCTHKa yr/ieBooB. Kimaccudukaiys yrieBosoB (MOHO-,
Ju- W mnojaucaxapuzbl). MoHocaxapuibl: T/H0K03a, (pPyKTO3a, Tra/lakTo3a,
pubo3a, fe3okcupubo3a. dusnueckrue CBOWCTBA M HAXOXKAeHHEe B TIPUPO/E.
dorocuHTe3. XUMUYECKHMe CBOMCTBA [JIFOKO3bl: peakLuud C ydacTheM
COMPTOBBIX U aJibJleTHAHOW TPyMI, CIIMPTOBOE M MOJIOYHOKHUC/IOe OporkeHue.
[IpumeHeHue TJ/IIOKO3bl, €€ 3HaueHue B JKU3HEAeATe/JbHOCTU OpraHu3Ma.
HNucaxapujpl: caxapo3a, ManbTO3a U JakTo3a. BoccraHaBnuBarolye W
HeBOCCTaHaB/IMBaKOIIMe Auvcaxapuabl. ['naponns aucaxapuaoB. HaxoxzaeHve B
rnpupojie U npruMeHeHue. [lomvcaxapu/ipl: Kpaxmas, TJIMKOTeH W LieJI/TK/103a.
CTpoeHMe MakpOMOJIeKyJl Kpaxmasa, IJIMKOTeHa W Le/uttono3bl. dusnyeckue
CBOMCTBAa Kpaxmaja U Le/Ult0/03bl. XHUMHUUeCKHMe CBOWMCTBa Kpaxmarsa:
rUAPO/N3, KaueCTBeHHasi peaklusi C MOoAOM. XWUMHUYeCcKue CBOWMCTBa
L[eJITFO/IO3bl:  TUJPO/N3, TmonydeHrue 3¢uUpoB Lesuitoao3bl. [loHATHE 00
VICKYCCTBEeHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIM LIEJIK).

OKCIep¥MeHTa/IbHble MEeTO/[bl M3Y4YeHHUs BeleCTB U WX IMpeBpalljeHui:
pPacTBOPUMOCTb PAa3/MUYHBIX CIMPTOB B BOJle, B3aWMOJEHCTBHE 3TaHOJA C
HaTpUeM, OKMC/IeHWe 3TU/I0BOr0 CIMpTa B ajbJeru Ha pacKanéHHOW MeIHOU
MPOBOJIOKE, OKHWC/EHWEe STWIOBOrO CIMpPTa JAUXPOMAaTOM Kajausi (BO3MOJKHO
WCII0/Ib30BaHKe BU/IEOMAaTeprasioB), KaueCTBeHHbIE peaklMM Ha abAerufsbl (C
ruapokcuom  auammuHcepebpa(l) u  rugpokcuaom  meau(Il)), peakims
rvleprHa ¢ ruapokcugom  Megu(Il), xumMuueckuwe CBOMCTBa pacTBOpa
YKCYCHOW KHUC/OTBI, B3aWMOJENCTBHE pacTBOpa IJIFOKO3bl C TUAPOKCUIOM
meau(1l), B3aumMogelicTBe Kpaxmasa C MOJ0M, pellleHUe 3KCIepHMeHTa/TbHbIX
3agau 1o TemMaMm «CrupTel U (eHOb», «KapboHOBbIe KUCIOTHL CII0XKHbIE
3¢buUpbI».

A3oTcopepxaljyue OpraHMyecKue coeANHeHUs.

AMUHBI — OpraHdvYeckKve TIpOM3BOJHbIe aMMHaka. Kiaccudukanys
aMUHOB: anugaThyeckve W apoMaThuyecKue; TepBUUHbIE, BTOPWUYHbIE U
TpeThuHble. CTpoeHUe MoJieKy, o0iasi opMmysia, U30Mepusi, HOMeHK/IaTypa 1
¢u3nueckue CBOMCTBA. XMMHUYECKOE CBOMCTBA anv(aTUYeCKUX aMHHOB:
OCHOBHbIE CBOWCTBA, aJKW/IMPOBaHHWE, B3aUMO/IECTBUE MEPBUYHBIX aMUHOB C
a30TUCTOU KMCI0TOW. COJIM aIKUIaMMOHUSL.



AHWMH — mpejcTaBUTeNb aMUHOB apoMaruueckoro pszaa. CrpoeHue
aHuIvHa. B3auMHOe B/MsHWe TpPyNn aTrOMOB B MOJeKy/e aHWIWHA.
Oco0eHHOCTH XWUMHUeCKUX CBOMCTB aHWIMHA. KauecTBeHHBbIe peaklid Ha
anwivH. Criocobbl TIO/lydyeHHsT W TIpUMeHeHue anudaTUUeCKUuX aMHHOB.
[MTosryueHve aHW/IMHA U3 HUTPObOeH30/1a.

AmMuHOKUC/IOTEL. HOMeHKaTypa 1 uzomepus. OT/e/ibHbIe TIpeCTaBUTeN
O-aMUHOKMCJIOT: TJIMLWH, anaHuH. ®dusnueckre CBONCTBa aMHUHOKUC/IOT.
XyMUuecKre CBONCTBAa aMHUHOKHCIOT Kak aM(OTepHbIX OpraHUYecKux
COe/lMHEeHUM, peakiusl TOJUKOHJeHCal[uy, oOpa3oBaHWe MeNTUAHON CBSI3U.
buonoruueckoe 3HaueHrue aMUHOKUAC/IOT. CUHTE3 U TUAPOJIU3 TIeNTHU/IOB.

benku Kak npupojHble monuMepsl. 1lepBuyHas, BTOpUUHas U TpeTUYHas
CTpyKTypa OesikoB. XUMHUUeCKWe CBOMCTBa OeKOB: TMIPOJIM3, [eHaTypaLus,
KaueCTBeHHbIe PeaKIMU Ha OesTKu.

OKCreprMeHTa/ibHble MEeTO/Ibl M3y4YeHMsl Bell[eCTB U UX TMpeBpallieHUi:
pacTBopeHUe OenKOB B BOZe, JeHaTyparus Oe/lKOB IpY HarpeBaHWH, 1IBETHBIE
peakiui Ha OenKu, pellieHWe SKCIIepUMEHTa/IbHBIX 33/ad 10 TeMaM
«A3oTcofepsKale — opraHuuyeckude — coeiuHeHus’» U «Pacrio3HaBaHue
OpraHUYeCKUX COeJUHEHUM».

BbICOKOMOJ/IeKY/ISIPHbIE COeJUHEeHUS.

OCHOBHbIe TOHATUS XUMUU  BBICOKOMOJIEKYJ/ISIDHBIX — COeMHEeHUH:
MOHOMep, MOMMep, CTPYKTYPHOe 3BeHO, CTereHb MOoIMMepU3allid, CpefHsis
MoseKynsipHasi Macca. OCHOBHble MeTOZbl CUHTEe3a BBbICOKOMOJEKY/ISIPHBIX
CcoeIMHeHUH — MOJIMMepU3aliysi U MOJIMKOHAeHCal[Hsl.

[TonvmepHble Matepuanbl. [lnacTMacchl (TTOUATHIEH, TIOJUIPOMNUIIEH,
TOJINBUHUIX/IOPU, TIO/IMCTAPOJ, TIOJUMEeTU/IMeTaKpuiaT, I10JIMKapOoHaThl,
nosiiaTUIeHTepedTanaT). Y Tuiv3alus 1 repepaboTka miacTyKa.

OnacToMepbl:  HaTypajibHbIM  KayuyK, CHUHTeTUUeCKUe  KayudyKu
(byTa;ieHOBBIM, X/IOPOTIPEHOBBIHN, U30TIPEHOBBIN) U CUTUKOHLI. Pe3uHa.

BonokHa: Harypa/ibHble (XJIOMOK, IIepCTh, MIEAK), WCKYCCTBEHHbIe
(BHCKO3a, aljeTaTHOe BOJIOKHO), CUHTeTHUeCKUe (KarpoH U JIaBCaH).

[Tonmumepsl CreLasbHOro Ha3HauyeHus (TedpnioH, KeBJap,
3JIEKTPOITPOBO/ISIIHE TTOTUMEPBI, OMOpa3/iaraemMbie TIOJTUMEDHI).

OKcreprMeHTa/IbHble MeTO/Ibl M3yueHMUsl Bell[eCTB U WX IpeBpallleHHi:
O3HakKOomJieHWe C obpasliaMyd TIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMAacC, KayuyKOB, pellleHWe SKCIepUMeHTalbHbIX 33/lau [0 TeMe
«Pacrno3HaBaHue niacTMacc ¥ BOJIOKOH».



PacuéTHbie 3aaum.

HaxoxgeHue MoJieKy/asipHOW (OpMYyJibl OPraHUUecKoro COeAMHEeHUs 10
MacCOBBIM [IOJIIM 3/IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOX/eHue
MOJIEKYJIIPHOM (hOpPMYyJ/IbI OPraHMUeCKOro coeguHeHus 1o macce (00BEMY)
MIPOAYKTOB CropaHusi, 10 KOJIMYECTBY BelljeCcTBa (Macce, 00bEMY) TPOAYKTOB
peakiuu W/WIA WCXOJHBIX BeLeCTB, YCTAHOB/IEHHWE CTPYKTYPHON (OpMYyJibl
OpraHUuYecKOro BelljeCTBa Ha OCHOBe ero XUMHYeCKUX CBOWCTB WU CIIOCOOOB
TOJIyYeHUs], OTpefieJieHre 710/ BbIXOZA MPOJAYKTa Peaklyyd OT TeOpeTUYeCKU
BO3MOJKHOTO.

MesxnpeameTHble CBA3U.

Peanuzauys MeXrnpeJMeTHbIX CBs3€M TPU HW3YyUEHHWHM OpraHuuecKou
xumud B 10 Kjacce OCyIIeCcTB/sSIeTCS 4Yepe3 HCII0/Ib30BaHHWe Kak OOIIMX
eCTeCTBEHHO-HAyUYHbIX TIOHSTUH, TaK W TOHSATHUW, TPHUHATBIX B OTJeIbHBIX
ripeiMeTax eCTeCTBeHHO-HAayUHOT'O 1[MK/Ia.

Obiue ecTeCcTBeHHO-HayuyHble TIOHSITHS: sIBJIeHHWEe, HayuHbIA (aKT,
TUIOTe3a, TeOpWs, 3aKOH, aHa/lW3, CUHTe3, Kiaaccudukaius, HabmozeHue,
V3MepeHue, SKCIIepUMeHT, MOJieJlb, MOJle/IMpOBaHue.

®dusrka: MaTepusi, aTrOM, 3/eKTPOH, IIPOTOH, HEWTPOH, MOJeKya,
JHepPreTUUeCKWil YpOBeHb, BeIleCTBO, Teyno, 00BEM, arperaTHoe COCTOSIHUE
Bell[eCTBa, (pU3MYeCKre BeTUYMHbI, eJUHULIbI U3MepeHHs], CKOPOCTb, 3HEepPrus,
Macca.

buonorusi: KieTka, OpraHusM, 3KocucTeMa, Ouocdepa, meTaboIU3M,
Hac/1e/[CTBeHHOCTb, aBTOTPO(HLIN U TeTepoTPO(HbIN TUI MUTaHUs, Opo’KeHue,
doTocuHTe3, abixaHue, Oe/iKU, YTeBOJbl, >XUPbI, HYK/JIEHHOBbIe KUC/OTHI,
dhepMeHTHI.

['eorpadusi: mosie3HbIe MCKOIaeMble, TOTLTUBO.

TexHosorYsA: TMIIEBble TPOAYKTbI, OCHOBBI PALMOHATBLHOTO TUTAHUS,
MOIOIIIME CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHbIX U CUHTETUUECKUX BOJIOKOH.

11 KJTACC

OBILIASI 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckyne 0CHOBbI XUMHH.

AtoMm. CocTraB aTOMHBIX siflep. XUMHWUECKHMH 37eMeHT. V30TOorbl.
CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, KBAHTOBbIEe UMC/Ia. JHEPreTHUecKue
YPOBHU U TIOAYPOBHU. ATOMHble opbutamu. Krnaccudukaiusi XUMHUeCKUX
371eMeHTOB (s-, p-, d-, f-anemenThI). PacripeiesieHrie 3/1eKTPOHOB II0 aTOMHbBIM



opbutansiM. OJIeKTPOHHble KOH(Urypal[id aTOMOB 37ieMEHTOB TIepBOTrO—
YeTBEPTOTO TI€PUOZIOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHWH, 37IeKTPOHHbIE
KOH(UrypaLuy UOHOB. DJIEKTPOOTPULIATeTbHOCTb.

[leproguueckni 3akoH U Ilepuognueckass cucTeMa XUMHAUECKUX
snementoB I.I. MeHgeneeBa. CBsI3b  IepUOAUUECKOTO  3aKOHa U
[Teproanyeckor CHUCTEMbl XMMUUECKHX 3JIEMEHTOB C COBPEMEHHOW Teopuen
CTPOEHUs]I aTOMOB. 3aKOHOMEDHOCTHM W3MEHEHUS CBOMCTB XWUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX WMH MPOCTBIX M CIOXKHBIX BEIIeCTB 110 TPYINIaM U
rnepuojamM. 3HaueHue repuoguueckoro 3akoHa /I.V11. MeHgeneesa.

XyMHuyeckasi CBsi3b. BH/IbI XWUMWYECKOW CBSI3W: KOBaJ/IeHTHasl, WOHHas,
MeTasuinueckas. MexaHu3Mbl 00pa30BaHUsI KOBa/JIEeHTHON CBSI3U: OOMEHHBIN U
JOHODHO-aKL|e[ITOPHbIM.  ODHeprus W JjuHa  CBsI3U.  [lO;sIpHOCT®,
HalpaB/JIeHHOCTb U HACHIaeMOCTb KOBAJeHTHOM CBSI3U. KpaTHble CBS3M.
BogopogHas cBsi3b. MeXMoneKy/sipHble B3aUMOZeNCTBUS.

BaneHTHOCTE U Ba/ieHTHbIE BO3MOXXHOCTHM aTOMOB. CBs3b 3/71€KTPOHHOM
CTPYKTYPbl MOJIEKYJl C WX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe
COeJIJMHeHWH 3/IeMEHTOB BTOPOT'0 TIEPUO/A).

IIpencraBiieHre O KOMILIEKCHBIX coefuvHeHUsX. CocTaB KOMILIEKCHOTO
WoHa:  KomruiekcooOpa3oBaresib,  JIMT@HZABL. ~ 3HaueHWe  KOMILIEKCHBIX
coeuHeHuH. [ToHATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemjectBa MOEKYJIIDHOTO M HEMOJIEKY/ISIPHOTO  CTPOeHUs. THIIbI
KPUCTa/UTMUeCKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BELLECTB.

[TonsTne o gucnepcHbix cvcteMax. MicTuHHbIe pacTBOphl. [IpeacrasieHue
0 KOJIJIOWAHBIX pacTtBopax. CrnocoObl BeIpaXkeHUs] KOHLIEHTpal[i PacTBOPOB:
MaccoBasi 1o/1sl BeljecTBa B paCcTBOpe, MOJIsipHasi KOHLeHTpauus. HaceieHHb1e
Y HeHachbIl[eHHble paCcTBOPLI, PACTBOPUMOCTL. KpucTtaniiorugpars!.

Knaccudukaiuss M HOMEHK/JAaTypa  HeOpraHWUueCKUX  BelleCTB.
TpuBUa/ibHbIE Ha3BaHWA OTHAE/NbHBIX MpeACTaBUTeeM HeOpraHW4YeCKux
BellleCTB.

Knaccudukaiuss ~ XMMUYeCKMX  peakliii B HeOpraHUueckol U
OpraHMYeCKOU XMMWM. 3aKOH COXPaHEHUsI MacChl BellleCTB; 3aKOH COXPaHEHUsI
Y TpeBpallleHus1 HepPrud TMpU XUMUUECKUX peakusix. TeryioBble 3(PGheKTs
XUMUUECKUX peaklyi. TepMoXuMHUuecKre ypaBHeHUS.

CKOpOCTb XMMHUUECKOM peaki[id, €€ 3aBUCMMOCTb OT pa3/IMuHbIX
dakTopoB. ['oMoreHHbIe U reTeporeHHble peakijui. KaTaaus v KaTaau3aTopkl.



OOpatuMble ¥ HeoOpaTvMble peaklMM. XUMHUYECKOe paBHOBeCHe.
KoHcTranTa XxvimMmyeckoro paBHOBecHs. PakTOpbI, BAUSIOIIME Ha TOJIOXKEHHe
XMMHUECKOTO PaBHOBECHS: TeMIlepaTypa, JaB/ieHre U KOHLIeHTPALuU BeLeCTB,
yuacTByroIuXx B peakuuu. [Ipunnun Jle IlaTesbe.

OnekTposiTHUeckas guccouyainysa. CumbHble W Crabble 37eKTPOJIUATHI.
Crenenb aucconuauuu. Cpefla BOJHBIX PAacCTBOPOB: KWC/IOTHAasl, HeWTpasbHasi,
ujenouHas. Bopgopoanbii nokaszatens (pH) pactBopa. I'maponus  conew.
Peakii MFOHHOTO 0OMeHa.

OKUCIUTEeNTbHO-BOCCTAHOBUTE/IbHbIe  peakl[ud. (CTerneHb OKWUC/IEHUS.
OxkuciuTenb U BOCCTaHOBHUTeJb. [Ipoljecchl OKHC/IeHHS W BOCCTaHOB/IEHUSI.
BaskHetliliie OKHCIUTENM U BOCCTAaHOBUTETU. MeTo/| 37eKTPOHHOTO OamaHca.
O/eKTPOIU3 paCTBOPOB Y PACI/IaBOB BeIL|eCTB.

OKCIepuMeHTa/IbHble MEeTOJbl W3yYeHMsl BeIeCTB U MX TpeBpalleHuN:
pas/iokeHre TepOKCHAA BOAOPOAA B TNPUCYTCTBHMM KaTaau3aTropa, MOJeNu
KPUCTa/TMUeCKUX  DelIéTOK, TpOBe/ieHWe peaki[uii HOHHOTO 0oOMeHa,
orpejieJieHe CpeJibl PACTBOPOB C MOMOLIbI0 UHAUKATOPOB, U3yUY€HHE BIIUSHUS
pa3nuyHbiXx (HaKTOPOB HA CKOPOCTh XUMHWYECKOW peaklUd U TO0JI0’KeHUe
XUMHUUECKOTO PaBHOBECHSI.

Heopranuueckasi xumusi.

[TonoxeHne HemeTa/yIoB B Ilepuoanueckor cucTteMe XUMHUUECKUX
ynemenToB [I.MI. MeHzeneeBa W 0COOEHHOCTH CTPOEHHMS HX aTOMOB.
du3nuecKkre CBOMCTBA HEMeTA/IOB. AJIJIOTPONUs HeMeTasJIoB (Ha IpuMepe
KMC/I0pO/ia, cephbl, hocdopa u yriepoa).

Bopgopoa. Ilonyuenuve, ¢pusnueckue U XMMHAYECKHWE CBOMCTBA: PeaKLUM C
MeTa//laMAd M HeMeTa/ulaMM, BOCCTaHOBUTE/IbHbIE CBOUCTBA. ['WIApPUABI.
TonMBHbIE 37IEMEHTHI.

[anorensl. HaxoxxjeHue B MpUpoe, Crocobbl monyueHus, husnueckie u
XAMUUYECKue CBOMCTBA. ['amoreHoBOOPO/BI. Baxuelime
KUCJIOPOZICO/IepKall[ie  CoeqWHEHWs  rajoreHoB.  JlabopaTopHble U
TIPOMBIIII/IEHHbIE CTIOCOOBI MOTyueHHs rajoreHoB. [IprMeHeHe TaloreHOB U UX
CcoeIMHeHUH.

Kucnopo/, 030H. JlabopaTopHble ¥ TIPOMBIIIIEHHBIE CITOCOOBI TIOTyUeHUsT
kucnopoza. Pusnueckre U XMMHAUeCKHe CBOMCTBA U TIPUMEHeHUe KUCI0po/a U
030Ha. OKCUZBI U IEPOKCUJIBL.

Cepa. HaxoxzeHue B TIpUPOJE, CIOCOOBI TMOnyueHus, (usnyeckie u
xuMuueckue cBorictBa. CepoBogopoj, cyabduabl. Oxkcup cepwi(IV), okcup



cepbi(VI). CepHuctass U cepHass KUCJIOTbI U uX comu. OCOOEHHOCTH CBOMCTB
CepHOU KUCJIOThL. [IpriMeHeHre cephl U e€é coeIMHEeHUM.

A3oT. HaxokgeHue B TIpUpo/jie, CIIOCOOBI TMomydyeHus, (usnueckue u
XMMHYEeCKHe CBOMCTBA. AMMMaK, HUTpPUAbL. OKcuAbl a3oTa. A30TUCTast U
a30THasi KUCJIOTBI U uX comd. OcoOeHHOCTHM CBOMCTB a30THOM KHC/IOTHI
[TpuMeHeHHe a30Ta 1 ero coeJuHeHW. A30THBIe y100peHwUs.

docdop. HaxoxaeHvue B TpUpo/ie, CIIOCOOBI TOTydeHus, dhu3nueckie U
xuMuueckue cBorctBa. @ochugsl u dochuH. Okcuabl dhocdopa, dhochopHas
Kucnotra u eé conu. IlpumeHnenue docdopa u ero coeguHeHut. PochopHbIe
yno06peHuUs..

Yrnepos, HaxoxaeHWe B NOpUpPOJe. AJIIOTPOIHbIE MOJU(PUKALIUN.
dusmueckue M XUMHUYECKHWe CBOMCTBA TIPOCTBIX BeleCTB, 00pa30BaHHbIX
yriepoaom. Okcuy, yriaepoga(ll), okcup yraepoga(IV), yrosibHasi KUC/0Ta U eé
conmy. AKTUBUPOBaHHBIN yTo/b, aficopbuus. ®yriepensl, rpadeH, yriepogHble
HaHOTPYOKu. IIprMeHeHHe TIPOCTHIX Bell[eCTB, 00pa30BaHHBLIX YIJIEPOJIOM, U
ero CoeIMHeHUM.

Kpemnwuii. HaxoxkgeHre B TIpUpo/ie, CIIOCOObI TIo/TyueHusi, hu3nueckrie 1
xumMuueckue cBorctBa. Okcup kpeMuusi(IV), kpemHueBasi KUC/IOTa, CATAKATHI.
[IpuMeHeHue KpeMHUSI U ero coefuHeHWW. CTeK/0, ero MojyuyeHue, BU/IbI
CTeKJIa.

[Tonoxenne wmetannoB B Ileproguueckold cUCTeEMe  XUMHUUECKUX
y7ieMeHTOB. (Oco0eHHOCTH CTpOeHUs] 37eKTPOHHbIX 000/04eK aTOMOB
MeTasioB. Ob6iue ¢u3nueckre CBOMCTBa MeTasioB. [IpriMeHeHre MeTasl/ioB B
ObITY U TexHuKe. CrijiaBbl MeTaJl/IOB.

ONeKTPOXUMHUYEeCKUi psf HarpsbkeHUM MeTasuioB. OOIue crioco6sl
TMOTyYeHUst MeTaJI/IoB: TUJPOMeTaTy Prus, NMMPOMeTasuTyprus,
y/ieKTpoMeTas/utyprusi. [loHATHe 0 Koppo3ur MeTaiioB. CrocoObl 3aliUThl OT
KOPPO3HHU.

OOb11jasi XxapakTepucThKa MeTa/iioB [A-rpymmbl [Teproanueckoi CUCTeMbl
XUMUYEeCKHUX 37eMeHTOB. HaTpuii u Kanuii: mnonyueHue, (usnueckde u
XUMHUEeCKHe CBOMCTBA, MPUMEHEeHUe MPOCThIX BEIeCTB U UX COeJUHEeHUN.

O61ast xapakrepucTrka MeTtaiioB [IA-rpynmsl [Teproanyeckoit CUCTEMBI
XUMUUECKUX 3/eMeHTOB. MarHud W Ka/blUi: TonyueHue, (uUsnueckue u
XMMHUeCKHe CBOMCTBa, MPUMEHEeHHe TPOCThIX BeIeCTB U MX COeJUHEHUM.
JKécTKoCTh BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.



AmoMUHMI:  TIO/lydeHUe, (Qu3MuecKhe U XHMMHUUYECKUe CBOMWCTBa,
rpUMeHeHre TPOCTOro BelljecTBa U ero coefuHeHu. AMQOTepHbIe CBOWCTBA
OKCHJa U TUAPOKCU/IA aTFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHHUSI.

OOb1jasi  XapakTepyuCTHKa MeTa/yioB To0ouHbIX moarpyrin  (B-rpyrmn)
[TepuoiuecKoii CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB.

dusrueckre U XMMUUeCKUe CBOMCTBA XpOMa U ero coefiiHeHuil. OKCUbI
u rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomartsl U JUXpOMaThl, UX
OKUC/IUTe/IbHbIe CBOMCTBA. [lo/yueHure v mpuMeHeHre Xpoma.

dusnuecke U XMMHUYECKHMe CBOMCTBAa MapraHila M ero CoeJuHEeHU.
Baxnenimume coenquHenusi wmaprana(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). [TepmaHraHaT Kanusi, ero OKMC/IUTE/IbHbIE CBOUCTBA.

du3rueckue M XUMHUUYECKHWe CBOMCTBA >Keje3a M ero CoeJuHeHUM.
Okcuppl, tuapokcuabl U conu kene3a(ll) u >kenmesza(Ill). ITlonyuenHue wu
TpUMeHeHue >Kejie3a U ero CrjiaBoB.

dusrueckre U XMMUUYECKUe CBOUCTBa MeJu U eé coeuHeHui. [TonyueHue
Y TIpUMeHeHre MeJiu U eé coeZIUHeHU.

[lyHK: mosiyuyeHue, Pu3rueckre U XUMUUYeCKUe CBOWCTBa. AMGOoTepHbie
CBOWCTBA OKCHJA M THUJPOKCHJA LMHKA, T'MJPOKCOKOMIIJIEKChl LIMHKA.
[TpumeHeHMe IJUHKA U ero CoeIMHeHU.

OKcrieprMeHTa/IbHble MeTO/Ibl M3yueHUsl Bell[eCTB U WX TpeBpallieHUi:
n3yueHue 00pa3lioB HEMeTasyIoB, ropeHue cepbl, docdopa, xKenesa, MarHusi B
KHMC/IOPOJie, U3yueHuWe KOJIeKIud «MeTalibl U CIIaBbl», B3aUMO/IeCTBUE
LIEJIOYHBIX W L[eJIOYHO3eMebHbIX MeTa//IoB C BOAOW  (BO3MOJKHO
WCIO/Ib30BaHME BHIeOMaTEPUA/IOB), B3aUMO/IeMCTBUE LIMHKAa M JKejie3a C
pacTBOpaMU KMUCJIOT U 11jeJioUel, KaueCTBeHHble peakl[uM Ha HeopraHhyeckue
aHUOHBI, KaTHOH BOJAOPOJAa W KaTHUOHbI MeETajyiOB, B3aUMO/IelCTBHE
TUPOKCU/IOB a/IFOMUHUS M [IUHKA C pacTBOpPaMM KUC/OT U 1e/ioueid, pellieHue
9KCITepUMEHTAIbHBIX 3a/au 110 TeMaM «['amoreHsl», «Cepa U eé CoeMHEHUS»,
«A30T u dochop ¥ UX coequHEHUs», «MeTa/ulbl TJIaBHBIX TMOATPYIID»,
«MeTasibl TOOOUHBIX TTOATPYTII».

XuMHA U )KU3Hb.

Poib XuMUK B o0ecrieueHWH YCTOWUMBOTO pa3BUTHUS Ue/OBeueCTBa.
[ToHsiTHe 0 HayyHbIX MeTOZlAaX TI03HAHUSI U METO/IOJIOTUM HAay4YHOTO
WCCIe[JOBaHMUSI. HayuHble  TIpUHI[UIIBI ~ OpraHM3al[id  XUMHUUYECKOTO
Mpou3BOZICTBa. [IpoMBIiiIeHHbIe CITOCOOBI TMOMyUeHHs Ba)KHEMIIINX BeIecTB
(Ha TIppMepe TPOM3BOZACTBA amMMHakKa, CEpPHOM KHUCIOThl, MeTaHOJIA).



[TpoMbIiilsieHHbIe CTIOCOOBI TIO/yueHUsI MeTa/yIOB M CIUIaBOB. XHMHYECKOoe
3arpsi3HeHHEe OKpY)Karolllen cpefbl W ero IocieAcTBUs. Poib XvMUM B
obecrieueHUH SHepPreTHYeCKOW 6e30macHOCTH.

XuMUss U 3[0poBbe uesioBeka. JlekapcTBeHHble cpezcTBa. IIpaBuiia
WCIO/Ib30BaHUsl JIeKapCTBEHHBIX MpenaparoB. Ponmb XuMUW B pa3BUTHUU
Me/IULIVHBI.

XWMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTHIIeBble A00aBKU. Posib XMMHUH B
obecrieueHHH MUIEBOM 6e30TTaCHOCTH.

Kocmetnueckre u napgromepHble cpefctBa. beitoBasg xumus. [IpaBuia
6e30MacHOr0 MCIMO/b30BaHUS TperapaToB ObITOBOM XWMWU B TOBCEJIHEBHOMU
JKU3HHU.

XvMHUSI B CTPOMTE/IbCTBE: BaKHEMILIMe CTPOUTe/IbHble MaTeprasibl
(emeHT, GETOH).

XvMHUSI B CeMbCKOM  XO03sMcTBe. (OpraHWueckue W MUHepasbHbIe
yAoOpeHwusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuasbl, KDACKH, CTEK/I0, KepaMUKa.
Marepuasel /151 3/1eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTHbie 3aaun.

PacuéThl: Macchl BellleCcTBa WK 00bEMa ra30B IO U3BECTHOMY KOJIUUECTBY
BelllecTBa, Macce Wi 00BEMY OIHOTO W3 YUaCTBYIOLIUMX B Peakld BelecTs,
Macchl (0ObéMa, KO/IMUeCcTBa BelljecTBa) MPOAYKTOB Deakldd, eC/id OHO W3
Bell[eCTB MMeeT MpuMecH, mMacchl (06bEéMa, KOIMuecTBa BellecTBa) MPOJAYKTa
peaklyy, ecjid OJHO M3 BelleCTB JaHO B BHJe pacTBOpa C OMNpefenéHHOU
MacCOBOM Ji0Jie pAacTBOPEHHOrO BeIlleCTBa, MaCCOBOM [IOM W MOJISIPHOU
KOHLIEHTpAL[MM BelecTBa B pacTBOpe, [OJM BbIXOJA MNPOAYKTa peakLUydd OT
TeopeTUYeCK’ BO3MOXKHOTO.

MexnpeameTHbIe CBSI3U.

Peanmu3arsi MeXNpeAMETHBIX CBsi3ed Tpd  uU3yueHUW oOIen u
HeopraHvyeckon xumuM B 11 Kjacce OCyllecTB/sseTCd 4yepe3 HCII0/b30BaHHe
Kak OOIUX eCTeCTBeHHO-HAYUYHBIX TIOHATHM, TaK W TIOHSITUN, TPUHSTHIX B
OTJieNIbHBIX TIpeiMeTax eCTeCTBEHHO-HAYYHOr 0 [IUK/Ia.

OO1me ecTeCTBeHHO-HayuyHble TIOHSATHUS: SIBJleHWe, Hay4HbIM (QaKT,
TUIOTe3a, TeOpUs, 3aKOH, aHaau3, CUHTe3, KaacCU(UKaLus, MepuoJUYHOCTb,
HabJ/ir0/leHre, U3MepeHre, SKCIiepuMeHT, MO/ie/ib, MO/ie/IMPOBaHuUe.

®u3uka: maTepusi, MUKPOMHUD, MakpOMUp, aTOM, 3JIeKTPOH, IPOTOH,
HEUTPOH, WOH, W30TOMbl, pPAaJMOAKTUBHOCTb, MOJIEKY/a, SHEpPreTU4YecKuu



YPOBEHb, BeIeCTBO, Teno, O0OBEM, arperaTHoe COCTOSIHWE BeIleCTBa,
uzieanbHbIN Ta3, (uU3NUecKue BeTMUWHBI, €JUHUIILI WU3MEPEHHs, CKOPOCTb,
9Heprus, Macca.

Buosorust: KjieTKa, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabommsm,
MaKpo- U MHUKDPO3JIEMeHThI, Oe/KH, JKUPBI, YI/IeBO/bl, HYK/eMHOBbIEe KUC/IOTHI,
(bepMeHThI, TOPMOHBI, KPYTOBOPOT BEIIeCTB U TIOTOK YHEPTUU B SKOCHUCTEMaX.

leorpadusi: MUHepanbl, TOpPHbIE IIOPOABI, TOJe3Hble HCKOTIAaeMble,
TOT/TUBO, PECYPCHI.

TexHomOTYS: XUMHUeCKast TTPOMBIIIIJIEHHOCTD, MeTaJlTypI s,
CTPOWTE/IbHbIE MaTepHaslbl, CeIbCKOXO3SIMCTBEHHOE ITPOU3BO/ICTBO, ITHIIIEBast
MIPOMBIIIJIEHHOCTh,  (papMal|eBTHUecKasi IMPOMBIIIEHHOCTb, TPOW3BO/ICTBO
KOCMeTHYeCKHUX TperapaToB, MPOU3BO/CTBO KOHCTPYKLIMOHHBIX MaTepHasioB,
3/IEKTPOHHASI TTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHAPYEMBIE PE3YJIbTATbBI OCBOEHHNA IIPOI'PAMMBI IO
XumMnn HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JINUHOCTHBIE PE3YJ/IBTATDBI

B CcOOTBeTCTBUU C CUCTEMHO-ZAESTeTbHOCTHBIM TIOAXOJIOM B CTPYKType
JTMYHOCTHBIX pe3y/IbTaTOB OCBOEHUS MpeaMeTa «XHMHUsI» Ha YPOBHE CpeJHero
obmero o6pa3oBaHMs BbiZieJIeHbI C/Ie[yIOIIe COCTaB/ISIOIMe: OCO3HaHUe
0OyYarOIMMMHCSA POCCHUHCKON TpakAaHCKOM W/J@HTUYHOCTHA; TOTOBHOCTh K
CaMOpa3BUTHIO,  CAMOCTOSITE/ILHOCTY U CAMOOIpeJie/ieHH0;  Hajuuue
MOTHBAI[Md K OOyYeHMWIO; TOTOBHOCTb M CIIOCOOHOCTb OOyYaroIuxcs
DYKOBOZCTBOBaTbCsA TPUHATHIMKA B OOL[eCTBe TIpaBWIaMH W HOpMaMH
TIOBe/IeHYsT; Ha/lnuKMe TPaBOCO3HAHKs, IKOJIOTUUeCKON KYJIbTYPhI; CTIOCOOHOCTh
CTaBUTb 1[e/IM U CTPOUTh >KU3HEHHbIE T1JIaHbI.

JINYHOCTHBIE pe3y/abTaTbl OCBOEHUsI MpeaMeTa «XHUMUS» OTPaKaKOT
c(hOpMHPOBAaHHOCTb OMbITa MO3HABATE/ILHOM W MPAKTAYECKOU JesiTeTbHOCTH
oOyuarolmxcs B rpoLecce peaau3aluy o6pa3oBaTeibHOMN eaTeTbHOCTH.

JINUHOCTHBIE pe3y/abTaTbl OCBOEHUsI TMpeaMeTa «XHUMUSI» OTPaKarOT
c(hhOpMUPOBAHHOCThL OMbITA MO3HABaTEIbHOW W TPAKTUYECKOW JesiTebHOCTH
o0yuaroIuMxcs B Tpoljecce peann3alv o0Opa3oBaTebHON [1esSTeTbHOCTH, B TOM
yuCsie B YacCTH:

1) rpakIaHCKOT0 BOCIMTAHUSA:

OCO3HaHUSI  OOyYaroOIIMMHMCS CBOMX KOHCTUTYI[MOHHBIX TIpaB |
00s13aHHOCTe!, yBa>KeHHs K 3aKOHY U MPaBOTIOPSIAKY;

MpeJCTaB/JeHUs] O COLMAaJbHBIX HOPMAaxX W MpaBWIaX MeEXIMYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUECKOW [esATe/IbHOCTU TIpU CO3[aHUU
yueOHBIX MIPOEKTOB, pelleHrnH yueOHbBIX U IT03HaBaTeIbHBIX 3a/1au, BHITOJTHEHUH
XUMHUYECKHX 3KCTIePUMEHTOB;

CroCOOHOCTU MOHMMAaTh U MPUHUMATh MOTHBBI, HaMepeHUsl, JIOTUKY U
apryMeHThI IPyTuX MIPU aHa/n3e pa3/inyHbIX BU/IOB yueOHO esaTeTbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHWs] K HCTOPUUECKOMY W HayuyHOMY Hac/ie[uio
0TeueCTBeHHON XUMUU;

yBa)KeHUsI K TIPOLIeCCy TBOpUECTBa B 00JIaCTH TeOPUM U TPAKTUUECKOTO
TIPUJIO’KEHUs XWMHWM, OCO3HaHUSI TOTO, UTO [aHHble HAayKU eCTb pe3yJbTaT



JIJIATeNbHBIX HabO/I0/IeHNH, KPOIIOT/IMBBIX JKCTIepUMeHTalbHbIX TIOHCKOB,
MOCTOSTHHOTO TPY/a YYEHBIX U TTPAKTUKOB,

VWHTepeca W TIO3HABaTe/JbHbIX MOTHUBOB B TOMyYeHUU U TIOC/IEAYIOLEM
aHaimM3e WHPOpPMAIMM O  TIePeJOBBbIX  /IOCTWD)KEHHSX  COBPEMEHHOMU
OTeueCTBeHHOM XHMMUY;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TIOBe/IeHUS;

CrIocOOHOCTM  OLIeEHWBaThb CUTYallud, CBs3aHHbIE C XUMHUYECKUMH
SIBJIEHUSIMH, Y TIPUHUMATb OCO3HAHHbIE PeIlleHHs], OPUEHTUPYSICh Ha MOPa/TbHO-
HPABCTBEHHBIE HOPMBI U [JeHHOCTH;

TOTOBHOCTH OllIeHWBaTh CBOE TIOBe/ieHHe U MOCTYIKHA CBOMX TOBapHIIeH C
MO3WL[MM HPABCTBEHHBbIX W TMPaBOBbIX HOPM M C YY€TOM OCO3HaHUS
MOCJIeICTBUU MOCTYTIKOB,;

4) popMupoBaHUsA KY/JILTYPHI 3/[0POBbSI:

MOHUMAaHUS 1[eHHOCTeM 370poBOro M 0Oe3oracHoro obpasa JKH3HH,
He00X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (PU3MUeCcKoMy U
MCUXUYECKOMY 3/10POBbIO;

cobmozieHrs1 TIpaBWl Ge301MacHOTO OOpallieHusl C BelljeCTBaMH B OBITY,
TOBCeJHEBHOM >KU3HU, B TPY/JOBOM [leATe/TbHOCTH;

MOHWMAaHUs L[IeHHOCTH TpaBU/I WHAWBHUIYaJbHOTO W KOJUIEKTUBHOTO
6e3omacHOro TIOBeZIEHUS] B CHUTYalUsX, YTPOXKalOU[UX 3/I0POBbI0 U >KU3HU
1100 (78

OCO3HAaHUSI  TIOCJEACTBUM W HETIPUATUS  BPeAHBIX  MPHUBLIYEK
(yrioTpebeHus1 anKOTo/Isi, HAPKOTHUKOB, KYPeHHs);

5) TPY/{0BOr0 BOCIIMTAHMSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCCe/l0BaTeIbCKOM
JesiTeIbHOCTH,  OOII[eCTBeHHO TI0/Ie3HOM, TBOPYECKOW U JPYrMX BHZAX
JesiTeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyuacThe B pelleHuM T[paKTUUeCKUX 3ajad
COL[Ma/IbHOM HarlpaB/e€HHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VMHTepeca K TMpaKTUUeCKOMY H3yuyeHHIO TMpodeccuil pa3iMuHOro poja, B
TOM UHCJIe Ha OCHOBE MPUMeHEeHUs MPeJIMETHBIX 3HAHUM 110 XUMUH;

yBaKeHUsI K TPYyAy, JOJsSM TpyJa MW pe3yabTaTaM TpY/0BOMU
JlesiTeTbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHAWBHAYAIbHOM TpPaeKTOPUM
obOpa3oBaHus, Oyayire npodeccuyd W peanu3alidid COOCTBEHHBIX >KU3HEHHBIX



T7IAaHOB C YU8TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XMMHU, NUHTEPEeCOB
1 TIOTpeOHOCTeM 00I1IeCTBa;

6) 3K0/10ruHYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIIEeHHsI K TPUPO/ie KaK MCTOUHHKY
CylLL[eCTBOBaHUs KM3HU Ha 3eMie;

TMOHWMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0seM, BIIHSHUS
9KOHOMMUYECKHUX MPOIeCCOB Ha COCTOsTHUE TIPUPOHOM 1 COLa/IbHOM Cpe/ibl;

OCO3HaHHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUN XUMUHU /IS
pellieHUsi BOTIPOCOB pallOHaIbHOTO MPHUPO/I0TI0/Ib30BaHUS;

aKTUBHOTO HENpUSITUS [JeWCTBUM, TPUHOCSIIMX BpeJ, OKpY’Karolen
TIPUPOJHON Cpejie, yMeHHs TIPOrHO3MPOBaTh HeO/IaronpUsTHbIe 3KOJIOTHUYeCKUe
MOCJ/Ie/ICTBUS MPeANPUHUMAEMbIX A€MCTBUIM U NPeJOTBPAIlaTh UX;

Ha/M4usi Pa3BUTOTO  SKOJOTUUYECKOTO  MBILJIEHUs, 3KOJIOTMUeCcKOu
KYJIbTYpbI, OIbITa AesiTe/lbHOCTU 5KO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUs
PYKOBO/ICTBOBATbCSl MU B T03HaBaTe/IbHOM, KOMMYHUKAaTUBHOM M COLMATbHOM
MPAKTHKEe, CIMOCOOHOCTH W yMeHWs aKTHBHO IIPOTHUBOCTOSITh W/E0JIOTHUH
xemohoouu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUA:

MHPOBO33peHUs], COOTBETCTBYIOIETO0 COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH M 0011[eCTBEHHOU TTPAKTHKY;

MOHMMaHUs CrhelubUKM XUMUM KakK HayKd, OCO3HaHUsS e& pou B
dbopMUpOBaHNY PALIMOHAILHOTO HAYUHOTO MBbIIIJIEHUS, CO3/IaHUU 1]eJIOCTHOTO
Tipe/icTaB/ieHNst 00 OKPY’KarollleM MUpe KakK O eIMHCTBe MPUPO/Ibl M Ue/ioBeKa, B
MO3HAaHUM TIPUPOJHBIX 3aKOHOMEDHOCTel U pellleHWd TpoOsieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

yOeXKIEHHOCTM B 0COOOM 3HAUMMOCTH XHMWUU [I7I1  COBPEMeHHOMU
LMBWIM3allUM: B €6 T'yMaHHWCTUYEeCKOW HarpaB/eHHOCTHM W Ba)KHOU DOJU B
CO3/laHMM HOBOW 0a3bl MaTepuanbHON KyJ/bTYpbl, B peIleHHud TJ00ambHbBIX
npo6sieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBA — ChIPhEBOM, SHEPreTHYeCKOow,
MUIIIeBOM W KOJIOTUYeCKOW 0e301acHOCTA, B  PA3BUTHU  MeWIIVHBI,
obecrieueHHH yCJIOBHI YCITEITHOTO TPY/la U 3KOJIOTHYeCKH KOMGMOPTHOU >KU3HU
KaK/IOTO ujieHa 0011[eCTBa;

eCTeCTBeHHO-HayYHOW T'DaMOTHOCTM: TIOHMMaHUsI CYIIHOCTH MeTO/I0B
MO3HaHUS, WCMOb3yeMbIX B  eCTeCTBEHHbIX HayKaX, CIIOCOOHOCTH
WCTIO/Tb30BaTh TI0JlyuyaeMble 3HAHUS [Js aHajiu3a U OOBSICHeHUs SIBJIEHUU
OKpY’Kaloll[ero Mupa M TPOUCXOASIIUX B HEM W3MEHEHWW, YMeHUs JeyaThb



000CHOBaHHbIe 3aK/IIOUEHHSI Ha OCHOBe HAy4HbIX (DAaKTOB U HMEIOIIUXCS
JAHHBIX C L[e/TbI0 TIOJTyUeHUsT I0CTOBEPHBIX BBIBO/IOB;

CrIoCOOHOCTU CaMOCTOSITE/IbHO HCTIO/b30BaTh XWMHUYEeCKHe 3HaHUS /s
peliieHusi Ipo6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K MT03HaHWI0, UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTA W CIIOCOOHOCTH K HENpepbIBHOMY 00pa30BaHUI0 U
camMoobpa3oBaHWIO, K aKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUN I10 XUMHH B
COOTBETCTBHH C )KM3HEHHBIMU TTOTPEOHOCTSIMY;

vHTEepeca K  ocobeHHOCTAM  TpyZa B  pa3iduHbiXx  cdepax
rpodeCCUOHA/ILHOM [1eITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MerTarnpeiMeTHble pe3y/abTaTbl OCBOEHUSI TIPOTPaMMbl 10 XUMHM Ha
ypoBHe cpefHero obiriero o6pa3oBaHusi BK/IFOYAOT:

3HauMMble s (OPMUPOBAHWS ~ MHDPOBO33pEHHUSI  OOYUaroIMXCs
MeXXUCITUTTMHApHbIe (Me>XTipeZiMeTHbIE) o0ITIeHayYHbIe TIOHSTUS,
OTpakarolue LeJIOCTHOCTh HayYHOW KapTHMHBI MHUpa M CnenuuKy MeTO/0B
MO3HaHWsI, WCITO/Ib3yeMbIX B eCTeCTBEHHbIX HayKax (MaTepus, BeIleCTBO,
SHeprusi, siBleHWe, MPOLECC, CUCTeMa, HayuHbIM (PAKT, TPUHLMI, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HCCeoBaHWe, Hab/roZieHue, H3MepeHue,
SKCIMePUMEHT U [IpyTHe);

yHUBepCaJ/ibHbie yueOHbIe JleNCTBUS (mo3HaBaTe/bHbIE,
KOMMYHUKaTUBHbIe, DeryJsATHBHbIe), obecrieunBatoie ¢GopMHUpOBaHHe
(yHKIMOHATFHOM TPaMOTHOCTH U COLIMA/TbLHOW KOMITeTEHITUM 00YUaroInXCs;

CIIOCOOHOCTD o0yuaroIuxcs MCII0/Tb30BaTh OCBOEHHbIe
MeXAUCIIUIUVIMHApHbIEe, MHPOBO33peHUeCKrWe 3HaHWs U  yHUBepcasbHble
yueOHbBIe eMCTBUS B TTO3HABaTeIbHOM M COI[MATbHOM TIPAaKTHKe.

MerTanpeiMeTHble pe3y/bTaThl OTPa)KalOT OBJaJieHHWe yHUBepCa/JIbHbIMU
yueOHbIMH  T103HAaBaTe/bHbIMA, KOMMYHMKAaTHBHbIMA W  PEryIsSTUBHBIMHU
JIeICTBUSIMM.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHS
1) 6a3oBbIe JIOTHUECKHE JeHCTBHUSA:
CaMOCTOSITeSTbHO  (pOPMYJIUPOBaTh W aKTyaJM3UpOBaTh IpoO/ieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



oripeie/iATh 1ieJid JesiTeTbHOCTH, 3ajlaBasi MapameTpbl U KPUTEpUU HX
JIOCTH)KEHHUsI, COOTHOCUTb pe3y/nbTaTbl [esiTeJIbHOCTU C TI0CTaB/IeHHbIMU
LIe/ISIMU;

HCIT0/Tb30BaTh TIPM OCBOEHUW 3HAHUM TPHUEMBI JIOTUUECKOTO MBIIIEeHUS:
BbIJIe/ISITh XapaKTepPHbIe MPU3HAKY TMOHATHUW Y YCTaHAB/IMBaTh UX B3aMMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSATHS /151 00BbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJIeHUH;

BLIOMpATh OCHOBaHUS W KPUTEpUH [Jid KiIacCU(MUKALMA BeIeCTB U
XUMUUECKUX peaklni;

yCTaHaB/IUBaTh TMPUUMHHO-C/Ie[ICTBEHHbIE CBS3M MEXAy W3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTMYECKHWe pacCykJeHuss (MHIYKTUBHbIe, [eJyKTUBHbIE, IIO
aHaJ/IOTUM), BBISB/ISATH 3aKOHOMEPHOCTH U NMPOTHMBOPEUMs B pacCMaTpHBaeMbIX
sIBJIeHUsIX, (hOpPMYJ/IMPOBATh BLIBObI U 3aK/IFOUEHUS;

MpUMEeHSITh B TIpoljecce TO3HAHUS  WCMOJIb3yeMble B XUMHUHU
CUMBO/MUYeCKHe  (3HAKOBbIe)  MOJlefl, ITpeo0pa3oBbIBaTh  MO/EIbHbBIE
Mpe/iCTaB/IeHUsT — XUMHUUeCKUM 3HaK (CUMBOJ) 3/1eMeHTa, XUMUuecKas
dopMysia, ypaBHeHHWE XWUMHWUECKOW peak[MM — TP PpellleHuH YyueOHbIX
M03HaBaTe/IbHbIX Y MPAKTUUYECKUX 3ajjay, TIPUMEHSTh Ha3BaHHbIE MOJe/IbHbIe
rpe/iCTaB/IeHUsI [1Jis1 BbISIB/IEHUSI XapaKTePHbIX MPU3HAKOB U3y4yaeMbIX BeIeCTB
Y XMMUUECKUX peakLii.

2) 6a3oBbIe HCC/IeJ0BAaTE/TIbCKHE JJeMCTBHUSA:

BJ/IaJleTb OCHOBAMM METO/IOB HayUHOI'O T03HaHUS BellleCTB U XUMUYEeCKUX
peakLuu;

dopmynvpoBaTh lieid M 3ajJayd  UCC/Iel0BaHUs, MCI0/Ib30BaTh
MoCTaB/ieHHble W CaMOCTOSITeIbHO C(OpPMy/IHMpPOBaHHbLIE BOMPOCHI B KauecTBe
MHCTPYMEHTa T03HaHWsl U OCHOBBI /J11 (DOPMHUPOBAHUS TUIIOTE3bI 110 TIPOBEPKe
TPaBUIbHOCTH BbICKA3bIBA€MbIX CY>KAEHU;

B/Ia/IeTh HaBbIKAMU CaMOCTOSITE/IbHOIO TIJIaHUPOBAHUS W TPOBeeHUs
yUeHUYeCKUX JKCIIePUMEHTOB, COBEPIIEeHCTBOBATb yMeHUs HaO/ofaTh 3a
XO/IOM  TIpoLlecca, CaMOCTOSTEeNbHO TIPOTHO3UPOBaTb €ro  pe3yJbTarT,
cdopmyspoBaTh 0000I[eHHSI W BBIBOJLI OTHOCHUTETBHO JOCTOBEPHOCTH
pe3y/IbTaTOB MCC/Ie/JOBAaHMs, COCTAB/IATL 0OOCHOBAHHBIA OTUET O MPO/Ie/TAaHHON
pabore;

npuobpeTaTh OMbBIT YyUeHWYeCKOW UCCae0BaTebCKOM U TMPOEKTHOU
JlesITeTbHOCTH, TIPOSIBIISITh CIIOCOOHOCTh U T'OTOBHOCTb K CaMOCTOSITETbBHOMY



MOMCKY METO/IOB pellleHUs MpaKTUUeCKUX 3a/lau, NPUMeHEeHUIO0 pPa3/IMuYHbIX
METO/IOB [TO3HAHUSI.

3) pabora c uadopmanueii:

OPHEHTHPOBAThCSl B Ppa3/IMUHBbIX MCTOUHMKAX WHGOpMaluu (Hay4yHO-
TIOTTy/ISIpHasl JIWTepaTypa XUMHAYECKOTO CO/Iep>KaHUsl, CIIpaBOYHbIE TTOCOOUS,
pecypchl IHTepHeTa), aHaIM3upoBaTh MH(OPMAL[MIO0 pa3IUUHbIX BUIO0B U (hOpM
rpe/iCTaB/IeHUS], KPDUTUUECKH  OLIeHUBAThb eé  [JOCTOBEPDHOCTb U
HEMpPOTHUBOPEUYUBOCTb;

(dhopMy/IMpOBaTh 3arpOChl U TIPUMEHSTh Pa3/IMUHble MeTO/bI MPU MOUCKe U
orbope wuHGpopMalii, HeOOXOAUMOW /i BBINOTHEHUS] y4ueOHBIX 3ajiau
OIpe/ie/IEHHOI0 TUIIA,

nprobpeTaTh OMBIT MCI0J/Ib30BaHUs UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAaAbHYH (OpMYy TpeACTaB/eHUs
vHbopMalyu (cxembl, TpadyKy, AMarpaMMbl, TaOULIbI, pUCYHKH U APYTHeE);

WCTIO/Tb30BaTh HAyUHBIM $SI3bIK B KauecTBe CpeJCcTBa Ipu pabote C
XUMUYeCKou uH(oOpMaleli: NpUMeHSTh MeXXIpeJMeTHble ((usnueckrie u
MaTeMaTUueCcKrWe) 3HAaKMW U CUMBOJBL,  dopMmynbl, abOpeBHATypHI,
HOMEHK/aTypYy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CpeaACTBad HAIlJIAAHOCTH.

KOMMYHHKaTHBHbIe YHUB€pPCA/IbHbIE y‘-lEﬁHbIe AEﬁCTBHH:

3aJjaBaTh BOIMPOCHI M0 CYI[eCTBY 00Cy»K/1aeMoii TeMbI B X0/le Auasiora
W/W JUCKYCCUM, BBICKA3bIBaTh W/eHu, (POPMYIMPOBaTh CBOU TNpeAJIOKEeHUs
OTHOCUTE/IbHO BbITTO/IHeHUs TIPe/i/I0’KeHHOM 3a/,auy;

BBICTYTIATh C Tpe3eHTaleld pe3ybTaTOB M0O3HaBaTeIbHOU [iesiTeTbHOCTH,
MOTyUYEeHHbIX CaMOCTOSITEJIbHO W/IA COBMECTHO CO CBEPCTHUKAMHU TpU
BBLITIOJTHEHUM XUMHUYECKOro 3KCIIepUMeHTa, TPaKTUYeckKod paboThl TI0
WCC/IeIOBAaHUIO CBOMCTB M3y4yaeMbIX BeIleCTB, peair3aluu yueOHOro TpoeKTa,
1 (opMyIMpOBaTh BBLIBOABI TI0 pe3y/bTaTaM MNPOBEAEHHBIX HCC/IeJOBaHUM
MyTEM COTJIaCOBAHUS TTO3UI[UH B X0/ie 00CYKIeHUsI 1 0OMeHa MHEHHUSIMHU.

PeryniAaTHUBHBIE YHHUBepPCa/IbHbIE yUeOHbIe JeiCTBHS:



CaMOCTOSATE/IbHO ITIJIAHUPOBATh M OCYLLECTB/STh CBOK T03HABATebHYHO
JlesITe/IbHOCTh, Orpefenss eé LeJid U 3a/ayd, KOHTPOJIMPOBaTb WU IO Mepe
He0OXOZMMOCTA KOPPEKTHPOBATh IIpeJjiaraeMblii a/JrOpUTM JeHCTBUN IIpH
BBITMIO/THEHUM yueOHbIX M WCC/Ie[oBaTeNbCKUX 3a/lay, BbIOMpaTh Haubosee
3 peKTUBHBIN CrIOCOO WX pellleHHs C yUETOM TOTy4YeHHs] HOBBIX 3HAHUW O
Bell[eCTBaX U XUMUUECKUX PeaKLUsX;

OCYIIIeCTB/IATh CAMOKOHTPOJIb JIeATEIbHOCTH Ha OCHOBE CaMOaHa/u3a |
CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATDBI

[IpeiMeTHbIe pe3y/bTaTbl OCBOEHHSI T[POrpaMMbl 10 XHMHUM Ha
yrayO/éHHOM ypOBHe Ha ypOBHe cpefHero o0ijero oOpa3oBaHMs BKJIIOUAIOT
crierpryeckye st yuebHOro mpeaMeTa « XUMHs» HayuHble 3HAHUS, YMEHHUS U
Croco0Obl IEMCTBUI 110 OCBOEHHIO, MHTEPIPeTaLy 1 ITpeoOpa30BaHUI0 3HAHUH,
BU/IBI IeATEbHOCTHU T10 TOJIyUeHUI0 HOBOTO 3HAHMS U TIPUMEHEeHMIO 3HAHUH B
Pa3/INUHbIX YUeOHBIX CUTYyalUsX, @ TAKXKe B PeaslbHbIX )KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C XWMHeW. B mporpamme mo XuUMHW TpeAMeTHbIe pe3y/bTaTbl
IpeacTaBJ/IeHbI 110 I'oJlaM U3YyUeHHs.

10 KJTACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHWS Kypca «OpraHudeckas XAMUsD»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb Mpe/ICTaB/eHUI: 0 MecTe W 3HaUeHUU OpraHuYeCKOu
XUMHH B CUCTEME eCTeCTBEHHBIX HayK U eé PoiM B o0ecrieueHnr YCTOMUHUBOTO
Pa3BUTHS UeI0BeUECTBa B PeIlleHNH TPo0/ieM 3KO0JI0THUeCKol, SHepreTHUeCcKon
YU TiIeBod 0e30macHOCTH, B Pa3BUTHH  MEAWIMHBI, CO3/JaHUH  HOBBIX
MaTepuasioB, HOBBIX MCTOYHUKOB JHEPryud, B oOecrieyeHWM paljiOHa/IbHOTO
TIPUPO/IOTI0/Ib30BaHUs], B (POPMHUPOBAHUM MHUPOBO33peHUs] U 0011ell KyIbTyphbI
ye/ioBeKa, a TakKKe JKOJIOTUYeCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3/JOPOBBIO Y TIPUPO/THOU Cpejie;

B/afileHWe CUCTeMOM XUMWUeCKHWX 3HaHWM, KOTopas BK/IIOUaerT:
OCHOBOIIO/IAraroljie TIOHATHS — XUMHWUeCKWW 37eMeHT, aToM, SpO0 U
3/IeKTPOHHAsA 000/I0UKa aroma, S-, p-, d-aToMHBIe OpOWTaIM, OCHOBHOE U
B0O30Yy>KJIEHHOE COCTOSIHMSI aTOMa, TMOpWAW3alvsi aTOMHBIX OpOuTaseid, WOH,
MOJIeKYyJla, Ba/eHTHOCTb, 3J€KTPOOTPULIATE/IbHOCTh, CTeleHb OKHCIeHUs,
XUMHUeCKast CBsI3b, MOJIb, MOJIIpHAasi Macca, MOJSPHbIM 00BEM, yTepoaHbIH



ckeneT, (yHKUWOHaNbHasi TpyIa, paJukaa, CTPYKTYpHble (OpPMYJbI
(pa3BépHYyTble, COKpallléHHble, CKeJeTHble), W30Mepusi CTPYKTypHas U
MPOCTPAaHCTBeHHas1 (TeoMeTpruUecKasi, ONTUYecKasi), ©30Mepbl, TOMOJIOTUUeCKUMN
psifi, TOMOJIOTH, YIJIeBOAOPOAbI, KACIOPO/- U a30TCoAepXKallue OpraHudyeckue
coeZilMHeHUsl, MOHOMep, T0JIMMepP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/ISIpHbIe
coelMHEeHUsI; TeOpuH, 3aKOHbI (mepuoauyeckuid 3akoH [I. V. MeHjeneeBa,
Teopusi CTPOeHUs1 OpraHnuyeckux Beujects A. M. ByTiiepoBa, 3aKOH cOXpaHeHHUs
MaccChl BeIeCTB, 3aKOH COXPaHeHUs U TIpeBpall|eH!s] SHEPTUM TPYU XUMUYeCKHUX
peakuysx), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BbIK XUMUH,
MHPOBO033peHUYeCKUe 3HaHUs, JeXKalllie B OCHOBe MOHMMaHUsSI MPUUMHHOCTU U
CUCTeMHOCTU XUMHWYECKUX SIBJIeHWW; Tpe/CTaBleHusT O MeXaHU3Max
XUMHYECKUX peaxkLui, TepMOJMHaAMUUeCKUX 51 KUHETHUYeCKUX
3aKOHOMEPHOCTSIX WX MNPOTEKaHWs, O B3aMMHOM BJIUSIHUM aTOMOB U TPYIII
aTOMOB B MOJieKy/ax (MHAYKTUBHBIA U Me30MepHbIN 3(PPeKTbl, OpUeHTaHThI | u
IT poma); dakrosoruueckue cCBeJeHUsI O CBOMCTBax, COCTaBe, MOJYyUYe€HUU U
6e301acHOM HCIIO/Ib30BaHUN Ba)KHEUIIIMX OPraHUYeCKUX BeIeCTB B OBITYy U
MPAKTUUECKOW  JesTe/IbHOCTU  uejioBeKa, OOIMMUX HayUHBIX TIPUHLIAIIAX
XMMHUECKOTO TPOM3BOACTBA (Ha TmpuUMepe TNPOU3BOJCTBA  MeETaHO/A,
riepepaboTKu HeTH);

c(hOpPMUPOBAaHHOCTb YMEHUU: BBISIBJIATh XapaKTepHble MPU3HAKU MMOHSTUM,
yCTaHaB/JUBaTh WX B3aUMOCBSI3b, MCIIO/b30BaTh COOTBETCTBYIOLME TOHSATUS
TMpY OMMCAHUU COCTaBa, CTPOEHUST U CBOMCTB OpraHUYeCKUX COe/IMHeHUH;

c()OpMHUPOBAHHOCTh YMEHUIA:

WCII0/Ib30BaTh XUMUYECKYH) CUMBOJIMKY [JIs1 COCTaB/IeHUs] MOJIEKYJISIPHBIX
U CTPYKTYPHbIX (pa3BEpPHYTHIX, COKpAILEHHbIX U CKeJIeTHbIX) GopMy
OpraHWYeCKUX BeleCTB;

COCTaB/ISITb yPAaBHEHWS XWMHUUECKHMX peaklUWd W pacKpbIBaTb UX
CYLIHOCTb:  OKHC/IUTe/bHO-BOCCTAHOBUTE/BHBIX  peaklud  MOCpeACTBOM
CoCTaBJIeHUsI 7IeKTPOHHOTO GajslaHca 3THX peaklui, peakldii HOHHOTO 0OMeHa
MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIEHHBIX UOHHBIX YPaBHEHWH;

W3rOTaB/MBaTb  MOJE/IM  MOJIEKYJl OpraHruuyeCKUX BellecTB it
WITFOCTPALU UX XMMUUECKOT0 U TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBaHHOCTh yYMEHUU: yCTaHaB/IUBaTh TIPUHA/|IEXKHOCTh
M3yUeHHbIX OpraHWYecKWX BeIecTB [0 UX COCTaBy M CTPOEHHI0 K
orpe/ie/IEHHOMY KJacCy/Tpyrre COeJWHeHWM, [aBaTb WM Ha3BaHHUs I10
cucteMatuuecko HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJ/IbHbBIE



Ha3BaHUsl /il OTJe/bHbIX MpeJCTaBUTe/ell OpraHUUeCKUX BelecTB (ITHJ/IEH,
aleTu/eH, TOAYOsd, TJAULEPUH, STWIEHIVIUKO/b, (eHos, dopManbaerus,
aleTanb/eruj, aljeToH, MypaBbUHasi KUC/I0Ta, YKCyCHasi KUC/I0Ta, CTeapUHOBasl,
OJIEMHOBAs1, MaJIbMUTUHOBAsI KUC/IOTHI, TJIMI[MH, a/laHWH, MajbTo3a, (PPYKTO3a,
aHW/IVH, JUBUHWII, U30TIPEH, XJIOPOIPEeH, CTUPOJI U IPYTHE);

chOpMUPOBAHHOCTh YMEHUsI OfpeJiesiaTh BUJ, XUMWUUYECKOW CBs3U B
OpraHUYeCKuX COoeJVHeHUsIX (KOBajleHTHas W WOHHasi CBS3b, O- U TI-CBS3b,
BO/IOPO/IHasI CBSI3b);

c(hOpPMUPOBAaHHOCTb yMEHHUs TPHUMEHSITh T0JIO)KEeHUS] TeOPUU CTPOEHUsI
opraHuueckux BeljecTB A. M. ByTiepoBa 151 00BsICHEHHSI 3aBUCUMOCTU
CBOMCTB BeIeCTB OT UX COCTaBa U CTPOEHUSI;

chOpMUPOBAHHOCTbL YMEHHUW XapaKTepu30BaThb COCTaB, CTPOEHUe,
du3nueckue U XUMUUECKHEe CBOWCTBA TUITMYHBIX MpeJCTaBUTeeN pa3/nuHbIX
KJIaCCOB  OpPraHWYeCcKWX BeL[eCTB: aJIKaHOB, LIMKJI0AJKaHOB, AaJKeHOB,
aZKaZiueHoB, aJIKWHOB, apOMaTUUeCKUX YIJIeBOJIOPO/OB, CIIUPTOB, a/lb/leru0B,
KEeTOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX M CJAOKHBIX 3(UPOB, JKUPOB,
HUTPOCOEJUHEHUM ¥ aMHUHOB, AMUHOKHUCJ/IOT, Oe/KOB, yrieBoJoB (MOHO-, JU- U
MO/IMCaxapuioB), W/UIKOCTPUPOBaTh TE€HETUYECKYI0 CBSI3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XUMHUYECKUX peakiuid C HCI0/b30BaHUEM
CTPYKTYPHBIX (hOPMYJI;

c(hOpMUPOBAaHHOCTb yMeHUsI TOATBEPXKAAaTh Ha KOHKPETHBIX MpuMepax
XapakTep 3aBUCHMOCTH PeaKI[MOHHOM CIIOCOOHOCTH OpraHUYeCKUX CoeIMHeHUH
OT KPaTHOCTHU W TUIIA KOBaJIeHTHOW CBSI3U (O- U T-CBSI3U), B3aUMHOTO BJIASIHUS
aTOMOB U I'PYII aTOMOB B MOJIEKY/1aX;

c(hOpMUPOBAHHOCTh yMeHUst XapaKTepu30BaTh VCTOUYHUKU
yTJIEBOZOPOIHOTO ChIphbsi (HedTh, TPUPOJHBLIM Ta3, Yroib), CIIOCOOBI €ro
repepabOTKU 1 TIpaKTUUeCKOe MpUMeHeHHe MPOyKTOB repepaboTKy;

c(hOpMUPOBAHHOCTh BJIaJ|eHUsI CUCTEMOW 3HAaHUW O eCTeCTBeHHO-HayUHbIX
MeToJaX TI03HaHWUSI —  HaOMIOJeHWH, UW3MepeHWH, MO/Ie/TMPOBaHMH,
SKCriepyuMeHTe (peaslbHOM U MbICJIEHHOM) U YMeHUSsI IPUMEHSITh 3TH 3HAHUS;

c(hOpDMUPDOBAaHHOCTb ~ YMEHUsI  TNIPUMEHATb  OCHOBHBbIE  Oreparluu
MBIC/TUTE/IbHOM [/leATeNIbHOCTH — aHaiu3 W CHHTe3, CpaBHeHHe, 0000IeHHe,
CUCTeMAaTU3allvl0, BbIsIBJIEHWE TIPUYMHHO-CIeACTBEHHbIX CBSi3ed — /IS
M3YyUYeHUs1 CBOMCTB BelL[eCTB U XMMUYECKHX peakLui;

c(hOpMHPOBAaHHOCTb YMEHUH: BbISIB/STH B3aUMOCBSI3b XUMHUUECKUX 3HAaHUM
C MOHATUSIMU M TIPe/ICTaB/I€HUSIMU [IPYTHUX €CTeCTBEHHO-HAay4HbIX TpeJMeTOB



st 6osiee  OCO3HAHHOTO TIOHMMAaHWS CYIHOCTU MaTepuasbHOrO eAWHCTBa
MHpa, MCMOJb30BaTh CUCTEMHbIe 3HaHUSI 110 OpPraHWYeCKOW XUMHUM JJis
00BSICHEHUSI U TIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HayUHYIO
TIpUPOAY;

chOpMUPOBAHHOCTh YMEHWM: TMPOBOAUTL PACUETHI MO0 XUMUYECKUM
dopMysiaM UM ypaBHEHMSIM XUMMWUECKUX peaklMid C UCI0Ib30BaHUEM
¢u3nueckux BenMUMH (Macca, O0BEM Ta30B, KOJMUECTBO BeI[eCTBa),
XapaKTepU3YyIOIIUX BeljecTBa C KOJMYECTBEHHOM CTOPOHBI: PACUEThI TI0
HaxOXXJEHUI0 XUMHYEeCKOW (HOpMYJibl Bel[eCcTBA MO M3BECTHBIM MaCCOBBIM
JOJIAIM ~ XUMWYECKHMX  37IeMEHTOB, TIPOJAYKTaM CropaHusi, IIJIOTHOCTH
ra3oo0pa3HbIX Bell|eCTB;

cOpMUPOBAHHOCTb ~ YMEHW: TPOTHO3UPOBaTh, AaHAJMU3UPOBATh U
OLIEHHBATh C TO3ULIMKM 3KOJ0rHYeCKOM 6e30macHOCTHU ITOCIeACTBYS OBITOBOM U
TPOU3BOZICTBEHHOM /IeSITE/IbHOCTHA Ue/IoBeKa, CBA3aHHOM C TiepepabOTKOM
Bell[eCTB, MCII0/Ib30BaTh TI0JlydeHHble 3HAHUS [/ TPUHSTUST TPaMOTHBIX
peleHui mpob/ieM B CUTYyaI[UsX, CBI3aHHBIX C XUMUEH;

Cc(pOpMUPOBAHHOCTb YMEHHI: CAMOCTOSATEIbHO MJIAaHUPOBaTh U MPOBOJUTh
XUMUUECKUN SKCIepUMEHT (MOoJiydyeHue W M3y4YeHHe CBOMCTB OpPraHUYeCKuX
Bell[eCTB, KayeCTBEHHble peaklMyd YIJIEBOJOPOJOB pPa3/lMYHbIX KJ/IaCCOB H
KUCJIOPOZCOZlep KalliX OpraHiueCKUX BeIeCTB, pPelleHre SKCIepUMeHTaTbHbIX
3alau IO PAClOo3HABaHUI0 OPraHWYeCKUX BeIecTB) C COOJIFOZIeHHeM TpPaBUI
Ge3omacHoro obpaiijeHusi C BelllecTBaMd U J1abOpaTOpHBIM 000pY/0BaHUEM,
(dbopMyMpoBaTh LieJib MUCC/Ie[0BaHus, TMpeACTaBASTb B pa3/MyHOU (opme
pe3y/bTaThl SKCIIEPUMEHTa, aHa/IM3UPOBATh U OLIEHUBATh UX 10CTOBEPHOCTD;

chopMHPOBaHHOCTb YMEHUM:

cob/rojaTh TIpaBU/Ia KOJIOTHUECKH 1[e71eco00pa3Horo moBeieHus B OBITY
W TPYJOBOM [ledTeJIbHOCTH B Le/siX COXpPaHeHWsi CBOEro 3/0POBbS,
OKpY>Karollier MpUpOJHON Cpe/ibl U IOCTW)KEHHUs e€ YCTOMUMBOTO Pa3BUTUS;

OCO3HaBaTh OMACHOCTb TOKCUUECKOrO [eWCTBUS Ha >KUBblE OpPraHU3MBbI
orpe/ie/IéHHbIX OPraHUueCcKUX BellecTB, TOHMMast CMbICi rokasaTens [1K;

aHaJIM3UPOBAaTh 11e/1eC000pa3HOCTh MPUMEHeHUsT OPraHuueCKHX BelecTB B
TIPOMBIIIIEHHOCTH U B OBITY C TOUKHM 3peHHsI COOTHOILIEHUS] PUCK-TI0Jb3a;

Cc()OPMHUPOBAHHOCTb YMEHWM: OCYLIECTB/STh LieJeHarnpaB/eHHbIM MTOUCK
XUMHUUeCKON WH(OpMalMi B Ppa3/iWyHbIX HCTOYHMKAx (HayuyHasi U yueOHO-
Hay4JHas JiTepaTypa, CpeJiCTBa MacCOBOM MH(poOpmaluu, VIHTepHeT U Jpyrue),



KPUTHUECKU aHa/IM3UpPOBaTh XUMUUECKYI0 UH(OpMalnio, epepabaTbiBaTh €€ 1
HCTI0/Tb30BaTh B COOTBETCTBUM C TOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 KJTACC

[TpemMeTHBIE pe3y/bTaThl 0CBOeHHsSI Kypca «OOimias ¥ HeopraHudeckas
XUMHUSI» OTPaXKaroT:

chOpMUPOBAHHOCTh TIPE/ICTAaB/IEHU: O MaTepuajbHOM €JWHCTBE MUPA,
3aKOHOMEPHOCTSIX U T03HAaBaeMOCTU SIBJIEHWM MPUPO/bI, 0 MeCTe U 3HAaYeHUU
XUMHH B CUCTEME eCTeCTBEHHBIX HayK U e€ PoiM B 00ecrieueHnr YCTOMUHBOTO
Pa3BUTHS, B pellleHHuH MpobjieM 3KOI0TMUecKOm, SHepreTUUeCcKOl U THUIIEeBOH
6e30MacHOCTH, B pa3BUTHUH MeAMIIMHBI, CO3ZIAHUM HOBLIX MaTepHasoB, HOBBIX
HMCTOYHUKOB SHEPruy, B 0becrieueHrr paljoHaIbHOT'0 TIPUPO/IOTIONb30BaHus, B
¢opMUpOBaHHMY MHPOBO33peHUss U 00Ilell KyJbTyphl uesioBeKa, a Takxke
9K0JIOTUYeCKH 0O0CHOBAHHOTO OTHOIIIEHUS] K CBOEMY 3/I0POBbIO U TIPUPOAHOMN
cpeze;

B/IaJleHWe CUCTEMOW XUMHUYECKUX 3HaHWM, KOTOpasi BK/IOYaerT:
OCHOBOTMOJIArarollfe TMOHSITUS — XUMHUUYECKUM 3JIeMEeHT, aTOM, SiJpO0 aTroMa,
W30TOIbI, 3/IeKTPOHHAasi 000/04YKa aToma, S-, p-, d-aTOMHble OpOuWTasH,
OCHOBHOe ¥ BO30Y)KIEHHOE COCTOSIHUS aToMa, THOpUAM3avs aTOMHBIX
opbuTanei, MOH, MOJIEKYJa, BaJIEGHTHOCTb, 3/IEKTPOOTPHUIATe/IbHOCTh, CTEleHb
OKHWCJIeHUs, XUMHUUecKass CBsi3b (KOBa/leHTHasi, WOHHAs, MeTa/uinueckKas,
BOJIOPO/IHAasi), KpHUCTa//IMyecKasi peléTka, XWMHUYecKas peaklusi, pacTBOp,
3/IEKTPOJIUThI, HE3JIeKTPOUThI, 3J/IeKTPOJUTHYEeCKasi AUCCOLMallUs, CTeleHb
JIMCCOLIKALIUM, BOJIOPO/IHbIM TIOKa3aTelb, OKHUC/IUTE/lb, BOCCTAaHOBUTE/b,
TeryiIoBol 3(PGheKT XUMHUUeCKOW peakluM, CKOPOCTh XWMUUECKOM peakluH,
XUMUYECKOe paBHOBECHe; TeOpMM M 3aKOHbI (Teopusi 37eKTPOJUTHYEeCKOU
JUCCOoLMaLuK, Tepuoguueckud 3akoH [I.VI. MeHpeneeBa, 3aKOH COXPaHEHUsI
MacChl BeIeCTB, 3aKOH COXPaHeHUs U TIpeBpalleHrs SHePTUM TPYU XUMHUYeCKHUX
peaklusix, 3aKOH TMOCTOSTHCTBA COCTaBa BeIlleCTB, 3aKOH JeHMCTBYROIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XWMHHM, MHUDOBO33peHUeCKHe 3HaHUs,
JeXale B OCHOBE MOHUMAaHWS MPUYUHHOCTU UM CHUCTEMHOCTH XUMHUYECKUX
sIBJIEHUM; COBPEMEHHbIe MPe/ICTaB/eHUsI O CTPOEHUM BeleCcTBa Ha aTOMHOM,
WOHHO-MOJIEKY/ISIDHOM M HaJMOJIEKY/ISIPHOM YDOBHSIX; TIpeJCTaB/IeHUs] O
MeXaHW3MaxX XWMHWYEeCKUX peakldid, TepMOAWHAMUUeCKUX U KUHETUUYeCKUX
3aKOHOMEPHOCTSIX MX TPOTEeKaHUs, 0 XWUMHUYeCKOM paBHOBECHU, pacTBOpax U
JIMCTIePCHBIX CUCTeMax; (paKTOJOTUUeCcKre CBeJleHUs] O CBOMCTBAx, COCTaBe,
rnojiyueHUd W 0e30MacCHOM MCMO/b30BaHUM Ba)KHEWIIIMX HeOopraHUuuecKux



Bell[eCTB B ObITY U TPAaKTUUeCKOH [eATelbHOCTH uYesioBeKa, OOIIMX Hay4YHbIX
TMPUHLAMNAX XMMUUECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/ISTh XapaKTepHble MPU3HAKU MMOHSATHUH,
yCTaHaB/IWBaTh WX B3aUMOCBSI3b, MCII0/b30BaThb COOTBETCTBYIOLWE TTOHSATHS
TIpY ONKMCAHUU HeOpPraHWYeCKUX Bell[eCTB U UX MpeBpalleHul;

Cc()OpMUPOBAHHOCTb YMEHUS MCI0JIb30BaTh XUMUUECKYI0 CHUMBOJIUKY [I/Is
cocTaB/ieHHds (OpPMy/a BelleCcTB M YpaBHEHUWM XMMHUUECKUX peakLUw,
cuctematnueckyro HoMmeHknatypy (IUPAC) wu TpuBManbHble Ha3BaHUSA
OT/ie/IbHBIX Bell[eCTB;

Cc()OPMUPOBAHHOCTb YMEHHUs OMpeJeNsTh BaJEHTHOCTb U  CTeleHb
OKMCJIEHUS] XUMUYECKUX 3JIEMEHTOB B COEJWHEHHUSX, BUJI XUMHUUYECKOW CBSI3U
(KoBasieHTHasi, MOHHasi, MeTa/lyInyecKasi, BOJOPOJHas1), TUM KPUCTa/UTMUeCKOu
PeIETKY KOHKPETHOIO BeleCTBa;

c(OopMUPOBAHHOCTb YMeHUS O0BSICHSITh 3aBUCUMOCTb CBOWCTB BeIIeCTB OT
BHU/la XUMHUYECKOH CBSI3M M THIA KPUCTA/JTMUECKOM PeIETKW, OOMEHHBIM H
JIOHOPHO-aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBa/IEHTHOU CBSI3H;

C()OPMUPOBAHHOCTb YMEHHH: K/IacCU(ULIMPOBATh: HeOpraHh4yecKue
BellleCTBa 10 WX COCTaBy, XMMHUYeCKHe peaklUu [0 pa3/IMUHbIM IIpU3HaKaM
(uMCy M COCTaBy pearvpyroljux BellecTB, TerioBOMY 3((eKTy peakLuHy,
VU3MEHeHUI0 CTereHel OKHUC/IeHWsI 3/IeMeHTOB, 00paTUMOCTH, YyuyaCTHIO
KaTrajy3aropa U pyrue); CaMOCTOSITE/IbHO BbIOMpPATh OCHOBAaHUSI U KPUTEPUU
JU1s1 KacC(YKaLKM U3ydaeMbiX BEIeCTB U XMMUUeCKUX PeakLi;

c()OpMUPOBAHHOCTh YMEHUSI paCKpbIBaTb CMBIC/ MEPUOUUECKOr0 3aKOHa
O. Y. MeHgeneeBa M [IeMOHCTPUPOBATb €ro CUCTEMAaTHU3UPYIOLLYIO,
00BSICHUTETbHYIO U TPOTHOCTUYECKYH0 (PYHKLIUY;

c(hOpMUPOBAHHOCTh YMEHUU: XapaKTepu30BaTb 3JeKTPOHHOE CTpOeHue
aTOMOB ¥ HOHOB XWMWUECKUX 3JIEMEHTOB I1€PBOr0—UYeTBEPTOr0 MEPUOIOB
[Tepuoguueckor cuctembl V. MeHgeneeBa, WCHIOAb3yS  MOHSTHUSA
«IHepreTUUeCKre YPOBHU», «3HepreTuyeckre rnoAypoBHU», «S-, p-, d-aTOMHbIe
opbuTanm», «OCHOBHOe W BO30Y)KIEHHOE IHepreTUUecKHe COCTOSIHUS aToOMay;
OOBSICHATH 3aKOHOMEPHOCTU U3MEeHeHHsI CBOMCTB XUMUYECKUX JIEMEHTOB U UX
coefvHeHWA MO mepuosaM M rpynmnam [lepuoanueckou cucremsr [. U.
MeHesieeBa, BajieHTHble BO3MOXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBe
CTPOEHUsI UX 3/IeKTPOHHBIX 000/10U€K;

c(OpMUPOBAHHOCTb YMEHUI: XapaKTepu3oBaTh (OMUCHIBATh) 0OIIMe
XMMHUYeCKMe CBOMCTBA BeleCTB pas3/MYHbIX K/IaCCOB, TMOATBEPXAATh



CyLL[eCTBOBaHHE TeHEeTUUEeCKOU CBSI3W MeXAYy HeopraHW4eCKMMH BelleCTBaMU C
MOMOLLIbIO YPaBHEHU COOTBETCTBYIOILIMX XUMHUUYECKUX peakluii;

chOpMUPOBAHHOCTh YMEHMsI PpacKpbIBaTh CYIIHOCTb: OKUC/IATETbHO-
BOCCTAQHOBUTE/IbHBIX peakLUii TOCPeJCTBOM COCTaB/eHUSI 3JIEKTPOHHOTO
OasmaHca 3THUX peakIWi; peakluii MOHHOTO OOMeHa MyTEM COCTaB/IeHUS HUX
MOJTHBIX U COKPAILEHHBIX MOHHBIX YDaBHEHWM; peaklud T'MApPO/N3a; peakLyu
KOMIIZIeKcooOpa3oBaHusi (Ha TIpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA |
aTFOMUHUSA);

c(hOpMHUPOBAHHOCTb YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH TIPOTEeKaHUSs
XUMUUECKUX peakl[ii C yUeTOM HUX SHEPreTUUeCKUX XapaKTepPUCTHK, XapaKTep
M3MeHeHUs] CKOPOCTH XUMHYECKOW peaklMd B 3aBUCHMOCTHA OT Pa3/UYHBIX
(akTopoB, a Tak)Xe XapakKTep CMelleHHs XWUMHUeCKOr0 pPaBHOBECHUSI TMO[,
BJIMSTHWEM BHEIIHUX BO3JerCcTBUU (MpuHuumn Jle [llatensbe);

chOpMUPOBAHHOCTh YMEHUs] XapaKTepu30BaTb XUMUUECKHe peaklvHy,
JieXKalllie B OCHOBe TIPOMBIIIEHHOTO TI0JIyYeHUs] CEPHOM KUC/IOThI, aMMHUaKa,
o0Iie Hay4dHble TIPUHIUIIBI XUMHUYECKUX TIPOU3BO/ICTB; Ijesiecoobpa3HOCTD
TIpUMeHeHYsI HeOPraHWUYeCKHX BeIeCTB B IMPOMBIIIIEHHOCTH U B OBITY C TOUKH
3peHUsI COOTHOLLIEHUS PUCK-TIO/b3a;

c(hOpPMUPOBaHHOCTb B/aZIeHUsI CUCTEMOM 3HAaHWW O METO/aX HAyuyHOro
MO3HAHWSA SIBJIEHWM TIpUPOJbl — HaO/MojeHue, W3MepeHHe, MOZe/THpOBaHue,
9KCrepUMeHT (peasbHbld W MBbIC/EHHBIN), HWCMOJb3yeMbIX B €CTeCTBEHHBIX
HayKaX, YyMeHHUsi TIpUMEHSTb OSTU 3HaHUSI TpPU  SKCIIePUMEHTa/IbHOM
HCC/Ie/IOBAaHUM BeIlleCTB U i OObSICHEHUS] XUMUUECKUX SIBJIEHUM, UMEIOIHUX
MeCTO B TPUPOJE, NMPaKTUUeCKOW AesSTeJIbHOCTH 4YejioBeKa UM B MOBCEJHEBHOU
JKW3HY;

c(hOpMUPOBAHHOCTh YMEHUS BbISB/ISATh B3aUMOCBSI3b XUMUUECKUX 3HAHUM
C TOHATUSIMU UM TIPe/ICTaB/IeHUSIMU [IDYTHUX €CTeCTBEHHO-HAay4YHbIX TpeJMeTOB
I71s1 60Jiee 0CO3HAHHOTO MTOHMMAaHMS MaTepPUa/IbHOTO eIMHCTBA MUDA;

chOpMUPOBAHHOCTh YMEHHUs TIPOBOJIUTH PACUETBHI: C WCI0/Ib30BaHUEM
MOHATUM  «MaccoBas [OJid BeljecTBa B  pacTBOpe» U «MOJIsIpHas
KOHI[eHTpal[Ms», MacChl Bell[eCTBa WM O00bEMa Ta3a 110 U3BECTHOMY
KOJTMUEeCTBY BeIeCcTBa, Macce Wik 06bEMy OZJHOTO U3 YUACTBYIOIIMX B PeaKIUH
BellleCTB; TeII0BOro 3¢@deKTa peaklUy; 3HAU€HWs BOJIOPOJHOIO TOKa3aTesis
pacTBOPOB KMUC/OT U IIjejioueli C U3BECTHOW CTeleHbI [UCCOLMALIMM; MacChl
(o6BEéMa, KomMuecTBa BelllecTBa) MPOAYKTA peakiuM, ecjid OHO U3 UCXOJHBIX
BeIIeCTB JiaHO B BHJE paCTBOpa C OINpeJe/iéHHOM MacCOBOW [0JieU



PacTBOPEHHOTO BelljeCTBa WM AAHO B W30bITKe (MMeeT TIpUMeCH); A0JU BbIX0Ja
MPOAYKTa peakiii; 00BEMHBIX OTHOILIIEHUH Ta30B,;

chOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITe/TbHO TIJIAHUPOBATh U TIPOBO/IUTh
XUMHUUECKUN  JSKCIIepuMeHT (TIpoBeJleHre  peaki[uii HOHHOro oOMeHa,
MOATBEP)KJEHVEe  KauyeCTBEHHOIO  COCTaBa  HeOpraHWuyeCKUX  BellecTs,
orpe/iesieHre CpeZibl PaCTBOPOB BeLL[eCTB C TIOMOLLbI0 UHIWKATOPOB, U3yUeHHe
BJIMSIHUS Pa3/IMUYHbIX (PaKTOPOB Ha CKOPOCTb XMMHYECKOU peakliVH, pelleHHe
JKCIIepUMeHTaNbHBIX 3aZlau Mo TemaM «MeTamibl» U «HemeTamnbl») C
cobmogeHreM mpaBui  0Oe3omacHOro  oOpaileHusi C  BellecTBaMM U
naboparopHelM  obopyjoBaHueM, (OpMy/aMpOBaTh Lefb  UCC/Ae0BaHUs,
Mpe/CTaB/AATh B PA3/IMUHOM (pOpMe pe3y/ibTaThbl S3KCIIepUMEHTa, aHa/IM3UPOBATh
Y OLIeHUBATh UX I0CTOBEPHOCTb;

cOpMUPOBAHHOCTb ~ yMeHWi: coOMoAaTh  TIpaBWIa  MOJb30BaHUS
XUMHUUYECKOW TIOCY/IOM W JjabopaTOpHBIM 000pyOBaHHEM, OOpalljeHHs C
Bell[eCTBaMH B COOTBETCTBUM C UHCTPYKLUSIMU 10 BBITIOJTHEHUIO J1ab0paTOPHBIX
XUMHUUECKUX OTBITOB, 3KOJIOTUYECKH Iiesieco00pa3Horo roBefieHuss B OBITYy U
TPYZOBOU [1eATe/IbHOCTH B LIeJIIX COXPaHEHUsI CBOEro 3/0POBbs, OKPY KaroLen
MPUPOJHOU Cpefibl Y [OCTWKEeHHUs eé yCTOWUMBOIO pa3BUTHS, OCO3HABaThb
OIMAaCHOCTb TOKCUUYECKOrO J[JeUCTBUSI Ha >KUBble OPraHU3Mbl ONpeeéHHBIX
HeOpraHW4yeCcKHX BelecTB, MOHUMas CMbIC/ nokasaresis [T/1K;

Cc()OPMHUPOBAHHOCTb YMEHWM: OCYLIECTB/SATh LieJeHarnpaB/eHHbIM MTOUCK
XUMHUUeCKON WH(OpMalMd B Ppa3/WyHbIX HCTOYHMKAx (HayuyHasi U yueOHO-
Hay4JHas JiMTepaTypa, CpeJiCTBa MacCOBOM MH(poOpmaluu, VIHTepHeT U Jpyrue),
KPUTHUECKU aHa/IM3UpOBaTh XUMUUECKYI0 UH(OopMaluto, repepabaTbiBaTh eé u
HCITO/Th30BaTh B COOTBETCTBHH C TMIOCTAB/IEHHOHN yueOHOM 3a/iauei.



TEMATHUYECKOE IVIAHUPOBAHUE

10 K/TACC

Ne

KosmndecTBO UacoB

JJIEKTPOHHBIE
HaumeHoBaHMe pa3feioB U (udpoBsbie)
o Bcer KoHTpo/bH IIpakTH4eck
TeM NMPorpaMmsbI oOpa3oBaTe/IbHBIE
/ 0 ble paboTel | He paGoThI
pecypchl
n
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XHMHUH
[TpeameT oprannyeckoi
xumuu. Teopus CTpoeHUst 5
OpraHUYeCcKHUX COeJMHEeHUN A.
M. bytneposa
Pemmenue TMNOBBIX 3a71a 3
Wtoro no pasgeny 8
Pa3pen 2. YrieBopopoabl
[IpenenbHbIe yrieBog0pOAbI 15 1
— aJIKaHbl, LUKJI0a/IKaHbI
HenpegenbHble
YIJIeBOLOPO/bI: alIKeHbl, 21 1 1

dJIKa/IneHbI, a/IKWHBbI




2. ApomaTtuyeckue 12
3 YIJIeBOZOPO/AbI (apeHbl)
9 [TpuposHbIe UCTOUHHKH
4' YIJIEBOZIOPOZIOB U UX 5
riepepaboTKa
2. I"anorennpousBoHbIe 3 1
5 yI/1eBOJ0POZOB
Wtoro no paspeny 56

Pa3pen 3. Kuciopoacoaepikanjue opranHiyeckue coeJuHeHUs

3.

1 CnupTel. ®eHos 13 1
KapboHunbHbIE COeTUHEHUS:

3. anbJerubl U KETOHBI. 30 1

2 Kap6oHOBbIe KHUC/IOTHI.
CnoxxHble 3¢upbl. JKUpsl

3.

3 Yr1eBobI 15 1

Nroro nio pasgeny 58

Pa3pen 4. A3oTcoaepikaijye opraHnyecKue coeJuHeHus

1

AMUHBI. AMHUHOKUC/IOTEIL. 17

benku

1

Wroro no pa3peny 17

Pazpgen 5. BbicoKoMOJIeKy/IIpHbIE COeAUHeHHS




5. BbicokoMoieKyisipHbIe 1

1 coeTMHeHUs

5.

5 O06o00611eHMe 3HAHUH 10
Nroro nio pasgeny 21
OBIIEE KOJIMYECTBO YACOB 160

[10 ITIPOI'PAMME




11 K/TACC

Ne Ko/muecTBo yacos
JJIEKTPOHHBIE
HaumeHoBaHue pa3/je/ioB (qudpoBbie)
n KoHTpoabH IIpakTH4eck
U TeM NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE
/ ble padoThI ue padoThI
pecypcsl
n
Paspen 1. Teopernyeckre 0CHOBBI XUMHH
CtpoeHue aToma.
1 [Teproguueckuii 3aK0H U
" | Tlepuoanueckas cucTemMa 10
XUMHUUYECKUX 371eMeHTOB /1.
N. MeHgeneeBa
1. CtpoeHue BelleCTBa. 10 1
2 MHoroob6pa3ue BelecTB
1.
3 XUMUYeCKUe peakLuu 11 1
1. Crio)KHble HeopraHuyeckKue 20
4 BelllecTBa
1 PacTBopbI.
" | OnekTposMTHYeCcKast 13 1 2

JVICCOLIHALIUSI.




OKUCTUTEeNTLHO-

YACOB II10 ITPOI'PAMME

1.
6 BOCCTaHOBUTEJIbHbIE 17
peakLrn. DIeKTPOIU3.
Wroro no pa3peny 81
Pa3pen 2. Heoprannueckasi XuMus

2.

1 Hewmetasnbl 38

2.

9 Metanbl 24
Ntoro no pa3peny 62
Pazpgen 3. Xumus U KU3Hb

3. MeTtopb! 1103HaHUS B XUMUU. 9

1 XUMUS Y )KU3Hb

3. o

9 O06o006111eHMe 3HAHUI 8
Wroro no pa3peny 17
OBUIEE KOJIMYECTBO 160







IIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/
3

Tema ypoka

KosmuecTBO 4acoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

Jdara
U3ydeHus

PellieHrie TUMOBBIX 3a7a4

[TpeameT u 3HaUeHUE
OpraHuYecKOon XUMUH,
Tripe/icTaB/ieHUe O
MHOT000pa3uM OpraHuyecKux
CoeIMHEeHUM

OJIEKTPOHHOEe CTPOeHHe aToMa
yryiepoza (OCHOBHOe U
BO30YK/IEHHOE COCTOSTHUS).
BasieHTHBIE BO3MOXXHOCTH
aToMma yrjepoga

Xumuueckasl CBsI3b B
OpraHUYeCKUX COeTUHEHUSIX.
MexaHu3Mbl 0Opa30BaHUS
KOBA/ICHTHOM CB$I3H, CITIOCOOBI
pa3phbiBa CBsA3eH




Teopus cTpoeHus
OpraHUuYecKUx coeJMHeHU! A.
M. Bytneposa

Bupl u13oMepuu: CTpPyKTypHas,
MIPOCTPaHCTBEHHas!.
OnekTpoHHbIe 3¢ (deKTh B
MOJIeKyJlaX OpraHu4YeCcKrx
CoeIJMHEeHUM

AJIKaHBbI.
Crpoenue.Homenknatypa.li3om
epus.

duUsnyecKkue U XuMuuyecKkue
CBOICTBA a/IKAHOB

[Tonyuenue v ipuMeHeHue
a/IKaHOB.

10

Hwuknoankanel. HomeHk/atypa,
r3oMepusi, husnyeckre u
XUMUUEeCKUe
CBOMCTBaA,N0My4YeHUe U
TpUMeHeHue

11

[TpakTHueckast paboTa
Nel.Onpepgenenue
KaueCTBEHHOT'0 COCTaBa
OpraHUYeCKHX BeIIeCTB.




Petienne 3a4/1a4 Ha BBIBOJ,

12
XUMUUECKUX (hopMyI.

13 HUTtoroselii ypok. Pabora 1o
Marepuanam EI'D.

14 KontponbHast pabora Nel.

15 Ankensl. CTpoeHue,
HOMEHKJ/IaTypa, U30Mepusl.

16 du3nueckre ¥ XUMUUeCKre
CBOMCTBA aJIKEHOB.

17 Crioco06sI rosiyueHust U
TpYMeHeHHe alKeHOB
Pelienne pacyéTHbIX 3a7a4 Ha

18 onpejie/ieHue MOJIEKYJIIPHOU
(hopMyibl OpraHlYecKoro
BelllecTBa

19 WToroBbili ypok.




20

AJKa/iieHsI: COTIPSHKEHHEIE,
W30/TUPOBAHHEIE,
KyMyJ/IMDOBaHHbIE.
Oco6eHHOCTH 3/IeKTPOHHOTO
CTpOeHwUsI

21

XvMHUUeCKre CBOUCTBa
CONPSKEHHBIX TUEHOB

22

Crioco06sI rostyueHust U
MIpUMEeHeHHe aJTKa/[UeHOB

23

AJTKVHBI: TOMOJIOTUUeCKUM Psifi,
obas dhopmyna,
HOMEHK/IaTypa, 37IeKTPOHHOE U
TIPOCTPAaHCTBEHHOE CTPOeHHe
MoJieKyJ1, (hr3nudecKre CBONCTBA

24

XUMHU4eckKue CBOMCTBa
QIIKUHOB.

25

KauecTBeHHbIe peakIuu Ha
TPOWHYIO CBSI3b

26

Crioco0bsI rosiyueHus 1
NprMeHeHHe aJIKMHOB

27

Peruienue 3azau: pacuéTtel 1o
YPaBHEHUIO XUMHUUYECKOU
peakLuu




28

Cucremarusanys 1 060011eH1e
3HaHWU 10 TeMe

29

ApeHbI: TOMOJIOTUYeCKUN psifi,
obrias dhopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE
MoJieKyJ1 6eH30/1a U TOy0s1a, UX
(u3myeckKre CBOMCTBA

30

XrMHUUeCKre CBOMCTBA apeHOB:
peakLvy 3aMeleHust

31

XrMUUeCKre CBOMCTBA apeHOB:
peakLyy MprUcoeUHEeHUS,
OKHCJIEHHe TOMOJIOTOB OeH30/1a

32

OcobeHHOCTU XUMHUUECKUX
CBOMCTB CTHUPOJIa

33

PelieHue pacuéTHbIX 3a/lau Ha
oripejiesieHHe MOJIEKYISIPHOMN
(hopmyJibl OpraHu4ecKoro
BelllecTBa

34

Crioco06sI rosiyueHus U
MpUMeHeHHe apeHOB




35

I'eHeTHUecKas CBSI3b MeXxay
Pa3/IMUHBIMU KJjlaCCaMU
yriieBo40opoaoB

36

PacuéTel 110 ypaBHeHUsIM
XUMHUYECKUX pPeakiui.
CucremaTH3alus ¥ 00001IeH1e
3HaHWM 10 TeMe

37

[TpupopHsii ras. ITonyTHble
He(TsIHbIe ra3bl

38

KaMeHHBIH yro/ib ¥ MPOAYKTHI
ero rnepepaboTKu

39

Hedts 1 criocobrb1 eé
nepepabotku. [IpumeHeHne
MPOJYKTOB 1epepaboTKu HeTh

40

I'eneTnueckasi CBsI3b MeXay
Pa3/IMUHBIMU KJjlaCCaMH
yriieso4opoaoB

41

I"aoreHorpousBojHbIe
YI7IeBOAOPOAOB: 3/IEKTPOHHOE
CTPOeHMe; peakLiuy 3aMeLLeHus]
rajoreHa

42

[HeticTBue 1jenoueli Ha




raJIoreHIIpOr3BO/IHbIe.
B3aumopeiictBue
JvrajioreHaJKaHOB C MarHUeM U
LIMHKOM

43

Cucremarusanys 1 06001eH1e
3HaHWM M0 pasfeny
"Yrnesogopoasl"

44

KoHntposbHast paboTa o Teme
"Yrnesogopoasl"

45

[TpenenbHBIE OHOATOMHbBIE
CTIMPTBI: TOMOJIOTUYECKUH P,
ob1mas hopmysia, CTpoeHHe
MOJIEKYJI, ©U30MepHus,
HOMEHKJIaTypa, K1acCUbHUKaIvs,
(ur3uueckre CBOMCTBa

46

XuMuueckue CBOMCTBa
0/IHOAaTOMHBIX CIIMPTOB.

47

Crioco6blI 1osTyyeHust U
MPUMEHEHHEe OZJHOATOMHBIX
CIUPTOB




48

[TpocThie 3¢GUpHI:
HOMEeHKJIaTypa U U30MepHus,
0C00eHHOCTH (U3NUECKUX U
XHMHUECKUX CBOMCTB

49

MHoroaTomMHbie CITUPTHI:
STU/IEHTJIUKOJb U TJIUL[ePUH, UX
(u3nueckre U XUMHUUYeCKHe
CBOICTBa

50

Crioco0bsI rosiyueHus U
NprMeHeHHe MHOT0aTOMHBIX
CITUPTOB

51

deHoM: CTpOEHNE MOJEKYJIB,
(r3nueckre CBOMCTBA.
TokcuuHoCTb (heHoMa

52

XvMUUecKue CBOUCTBa ¢deHosa

53

Crnioco6blI 1ostyyeHust U
npuMeHeHue deHomna

54

[TpakTuueckasi pabora Ne 2.
Pelienune skcniepuMeHTaIbHBIX
3aza4 o teme "CrvpThI U
dheHonbI"

55

Cucremarusanys v 060011jeH1e
3HaHWU T10 TeMe




56

Anbaerupl ¥ KeTOHBI:
3JIEKTPOHHOE CTPOeHUe
KapOOHW/IBHOM TPYTITIHI;
TOMOJIOTUYECKUeE Psifibl, 00IIIast
dhopmyna, usomepus u
HOMeHK/IaTypa

57

Anberuapl ¥ KeTOHBI:
(bu3nueckKre CBONCTBA; peakiuu
TIPUCOeTUHEHHST

58

Peakiiuu okucnenus u
KaueCTBeHHbIe peaKLU
anbAerujoB U KeTOHOB

59

Crioco6bI rosTyueHust
a/Tb/IETU/IOB ¥ KETOHOB

60

O/THOOCHOBHbIE TIpe/e/IbHbIE
KapOOHOBBIE KMCJIOTHI,
0COOEeHHOCTH CTPOEHHUS UX
MOJIEKY/T

61

Vi3omepusi 1 HOMeHK/IaTypa
KapOOHOBBIX KUCJIOT, UX
(hr3nueckre CBOMCTBA




62

XuMuyeckKue CBOMCTBa
Tipe/ie/TbHbIX OZJHOOCHOBHBIX
KapOOHOBBIX KHUC/IOT

63

OcobeHHOCTH CBOMCTB
MypaBbUHOMN KUC/IOTHI.
MHoroo6pa3ue KapOOHOBBIX
KHCJIOT

64

IToHsiTHE O MPOM3BOJHBIX
KapOOHOBBIX KHC/IOT

65

Oco6eHHOCTH CBOWCTB:
HerpeeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX,
TUAPOKCUKAapPOOHOBBIX KMC/IOT.
I[Tpe/cTaBUTENN BBICIIIX
KapOOHOBBIX KHUC/IOT

66

Crioco06sI rosiyueHus U
rpyuMeHeHre KapOOHOBBIX
KHCJIOT

67

Cro>kHble 3¢hupbI:
TOMOJIOTMUeCKUM psifi, obIIiast
dhopmyna, usomepus u
HOMEHKJ/IaTypa




68

dusnueckre U XUMUUeCKre
cBoiicTBa 3(hrpoB

69

Pemenne pacuéTHbIX 3a7au: M0
YPaBHEHHIO XUMUYeCKOH
peakLyy, Ha orpejieieHue
MOJIEKY/ISIPHOUM (POPMYJIbI
OpraHMyYeckKoro BelecTBa

70

[TpakTuueckasi pabora Ne 3.
PerreHve s3kcrieprMeHTaIbHBIX
3a7a4 110 Teme "KapboHoBbIE
KUC/I0ThL. CrioxkHbIe 3(DUphI"

71

JKupsl: cTpoeHue, pusmueckre U
XUMHYeCKHe CBOMCTBA
(rugposnus)

72

OcobeHHOCTH CBOMCTB >KUPOB,
Co/ieprKalliX OCTaTKU
Herpe/ieNIbHbIX )KUPHBIX KUCJIOT.
JKupel B ipypoje




73

Mbi/1a KaK COJTH BBICIIAX
KapOOHOBBIX KHC/IOT, UX
Motoltiee aeiictBue. [ToHsTHe 0
CUHTETHUYECKHUX MOOIIUX
cpencrBax (CMC)

74

I'eneTnueckas cBsI3b
yIJIeBOZOPO/OB U
KUC/IOPOJCOeprKalux
OpraHuyYecKux BellecTB

75

PacuéTel 110 ypaBHeHUsIM
XUMHYECKUX peakLun

76

CucremaTH3als ¥ 00001IeH1e
3HaHUM TI0 TeMe

77

OO6r11ast XapaKTepuUCTUKA
yTJIeBOZIOB U Kaccuukariusi
yIJ1IeBOJ 0B (MOHO-, IU- U
TO/IMCaxapu/bl)

78

MoHocaxapuibl: (pusnueckue
CBOMCTBA U HaxOX/leHHe B

nipypoze

79

[IpumMeHeHue T/IHOKO3bI, eé
3HaueHue B KU3HeesaTeJIbHOCTH
opraHusma




80

[dwvcaxapugpl: caxaposa,
MaJjibT03a Y JIaKTO03a.
HaxoxneHve B nipupose u
TIpUMEeHeHre Jucaxapy/ioB

81

[Toncaxapusibl: CTpoeHHe
MaKpoMOJieKy/1, pr3nyeckre U
XUMHUYECKHUe CBOMCTBA,
rpyUMeHeHNe

82

ITousaTue 06 HNCKYCCTBEHHBIX
BOJIOKHAX

83

Pemrenne pacueTHbIX 3a/1a4 Ha
onpejiesieHUe 01 BbIXO/a
MPOJYKTa peakliu OT
TeopeTUUeCKH BO3MOXKHOTO

84

CucremaTH3aIis ¥ 0000IIIeH1e
3HaHWM MO pasfeny

85

KoHntposbHast paboTa o Teme
"Kucmopozcogepxargue
OopraHuyecKue coeuHeHus"




86

AMUHBIL: K1accuduKaiys,
CTpOeHHe MOJIeKY, 001ast
dhopmyna, nsomepus,
HOMEHKJ/IaTypa U (pu3nueckue
CBOMCTBA

87

XrMHUUeCKre CBOUCTBa
anidaTrueckKux aMUHOB

88

AHWIVH: CTpOeHUe aHW/IVHa,
0COOPHHOCTH XUMHUUCCKUX
CBOICTB aHW/IMHA

89

Crioco6blI 1ostyyeHust U
MpUMeHeHHe amdaTHIecKux
aMUHOB

90

AMUHOKHWCIOTBI: HOMEHK/IaTypa
1 u3omepus, huznuecKre
cBoricTBa. OTJenbHbIe
Tpe/iCTaBUTeIN K-aMUHOKUCJIOT

91

XuMHUYecKre CBOMCTBa
AMHHOKHCJIOT, UX
OuoIoruueckKoe 3HaueHue
amMuHoKuc1oT. CUHTe3 U
TU/IPO/IU3 TIENTU/IOB




92

benky kak npupozHbie
TOJIMMEPBI; CTPYKTYPhI Oe/TKOB

93

XuMuueckue CBOUCTBA OeKoB

94

A3oTcogepalue
reTepoLUK/INYecKue
coeprHenus. HykienHoBble
KHUCJIOTBL: COCTaB, CTPOeHUe U
Ouonornueckasi posib

95

[MpakTrueckas pabota Ne 4.
Pemenne skcriepyumeHTaIbHBIX
3a/ja4 1o TeMe
"A3oTcoaepxaliue
opraHuyeckue coefruHeHus"

96

[MpakTrueckas pabota Ne 5.
Perienve skcrieprMeHTabHbBIX
3ajiay 1o Teme ""Pacrio3HaBaHue
OpraHUYeCcKUX COeJMHeHUN"

97

KonTponbHast paboTa 1o Teme
"A3oTcopepxatiye
opraHvuyeckue coeluHeHus"




98

OCHOBHBIe TIOHATUS] XUMUU
BbICOKOMOJIEKYJISIPHBIX
CoeIMHEeHUM U MEeTO/bI X
CUHTe3a —TI0/IMMepHr3aLivs U
TIO/TMKOHZIeHCaI[1sI

99

[Inactmaccel. YTunusanus u
repepabOTKa TIaCTHKa

100

OnacTtoMepsl: HaTypa/lbHbINA
CUHTEeTUYeCKre KayuyKH.
Pe3una

101

BoJiokHa: HaTypaJ/ibHbIE,
HNCKYCCTBEHHEIE,
CUHTEeTHUYeCKUe. HOJ’II/IMEPLI
CIIelia/JIbHOI'O Ha3HaueHud

102

[MpakTrueckas pabota Ne 6.
PelieHre sKcrieprMeHTa/IbHBIX
3ajiau 110 Teme ""Pacrio3HaBaHue
TJ1IaCTMaccC ¥ BOJIOKOH"




O06o06111eHre ¥ CCTeMaTH3aLs
W3y4YeHHOT'0 MaTepHuasa o TeMe

103 " 1
BricokomonekyisipHbie
coeqHeHUs"
OBUIEE KOJIMYECTBO YACOB I10 113

[TPOI'PAMME




11 K/TACC

No Ko/muecTBO yacos
I JJ/IeKTPOHHbIE
aTa
n Kontposn | IIpakTHue nudpoBbie
Tema ypoka Bce P p usyue bp
/ HbIe CKHe oOpa3oBareb
ro HUA
I padoThI padoThI HbIe pecypchbl

Atom. CocTaB aTOMHBIX si7iep.

. 1
XUMUUeCKUM 3/ieMeHT. VI30TOoIIbI
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK 1
aTOMOB, KBaHTOBLIE UHC/Ia
Knaccudukanysa XuMuueckux 1
3/1eMEeHTOB (S-, p-, d-, f-371eMeHThI)
4 Pacnipenenenue 31eKTpOHOB IO 1

aTOMHBIM OpOUTAISAM

OneKTpOHHBIE KOH(UTYpaLIUH
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30Y>KIEHHOM COCTOSTHUM

OneKTpoHHbIe KOH(UTYpaLIK
WOHOB. DJIEKTPOOTPHULIAaTEeTbHOCTh




[Teproanueckuii 3aKOH U
[Teproguueckas cucrema
XMMHUYeCKUx 371eMeHToB /1. 1.
MeHgeneeBa, CBsi3b C COBpEMEHHOMU
Teopuel CTpOeHUs1 aTOMOB

3aKOHOMEepHOCTU U3MeHeHUs
CBOMCTB XMMUYECKHX 3JIEMEHTOB U
00pa3yembIX UMH MPOCTHIX U
CJIOXKHBIX BellleCTB I10 TpyIaM 1
nepuozam

CucremaTH3aIis ¥ 0000IIIeH1e
3HaHWM M0 TeMe

Buibl XMUUeCcKo# CBSI3U.
MexaHU3MbI 0Opa30BaHMUS
KOBaJIEHTHOU CBsi3u. BojopogHas
CBsI3b. MeXXMOJIeKy/IsIpHbIe
B3aWMO/IeUCTBUS

BaneHTHOCTh U Ba/IeHTHBIE
BO3MO>XHOCTH aTOMOB. CB$I3b
37IEKTPOHHOMW CTPYKTYPbI MOJIEKY/I C
HX TeOMEeTPUYECKUM CTPOEHUEM

[TpencraBieHNst 0 KOMIUIEKCHBIX
COeZIMHEeHUSIX: COCTaB U
HOMeHK/1aTypa




BeriectBa MOIEKy/ISIpHOTO U
HEeMOJIeKY/ISIPHOTO CTpoeHus1. THTIbI
KPUCTa/VTMUeCKUX PelleToK 1
CBOICTBA BellleCTB

[ToHsiTHe O AUCIIePCHBIX CUCTEMaX.
[IpencraBrieHre 0 KO/UIOWIHBIX
pacTBopax

VicTrHHBIE pacTBOPBI: HAChILeHHbIE
Yl HEeHaCbIIIleHHbIe, PACTBOPUMOCTb.
Kpucrannoruzaparsl

CriocoObI BbIpakeHust
KOHLIEHTPAL[UX PaCTBOPOB

Perienue 3azau ¢ MCno/ib30BaHUEM
TIOHATHM ""MaccoBasi 10Jis
pacTBOPEHHOTO BellecTBa',
"MoJIsipHas KOHL|eHTpaus"

Knaccudukaiyst 1 HoMeHK/IaTypa
HeOopraHWYyeCcKHXx BelecTB

CucremaTH3alus U 00001eH1e
3HaHWH 10 TeMe




KonTponbHast paboTa 1o TeMam
"CTpoeHue aToma. [leproguueckuii
3akoH u [lepruoanueckasi cuctema
XUMUYeCKUX 371eMeHTOB /1. M.
MengeneeBa", "CTpoeHue BelllecTsa.
MHoroob6pa3ue BetiecTB"

Knaccudukaiys XuMuueckux
peakLjiii B HeOpraHu4ecKou 1
OpraHUYeCcKOu XUMUU. 3aKOH
COXPaHEeHHsI MacCChl BeleCTB; 3aKOH
COXpaHEeHUs Y NpeBpallleHHs
SHEepPruM Npu XMMHUYECKUX peakLUsax

TenioBble 3¢ eKTbl XUMHUUECKUX
peakiuil. TepMoxuMHUUecKre
ypaBHEeHUs

Brruncienus o ypaBHeHUsIM
XUMHWUYECKUX peakLiui 1
TePMOXUMHUUECKUM ypaBHEHHSIM

CKOpOCTb XUMUUECKOM peakiivu, eé
3aBUCUMOCTH OT Pa3/IMYHBIX
(akTopoB. KaTtanu3 u KaTaam3aTopbl

['oMoOreHHbIe U FeTepOreHHbIe
peakIyu




[TpakTuueckast pabota Ne 1 110 Teme
"BnvsiHue pa3nuuHbIX (PAKTOPOB Ha
CKOPOCTb XMMHUUeCKOH peakijuu"

OOGpaTumble ¥ HeoOpaTUMBbIe
peakiui. XMMHUUECKOe paBHOBECHE

[Tpaktryeckast pabora Ne 2 110 Teme
"BiusiHue pa3ninyHbIX (PAKTOPOB Ha
T10JIO’KeHHe XUMHUYEeCKOro
paBHOBecus"

OJIeKTpO/IUTAYeCKasi AUCCOLIAALIYS.
CunbHbBIE U c/1abble 3/IeKTPOJTUTHI.
CTerneHb Juccoldaliiu

NonHoe nponseefienne Boabl. Cpega
BOJIHBIX PacTBOpOB. BogopogHbIii
nokasaresb (pH) pactBopa

I'mpponus cosnen. Peakumy,
TpOoTeKarolljrie B paCTBOPax
3/1eKTPOJIUTOB

[TpakTrueckast pabota Ne 3 110 Teme
"XuMurueckue peakljuy B pacTBopax
3/1eKTPOIUTOB"




OKuC/IMTeTIbHO-BOCCTAHOBUTE/TLHBIE

3 .
peakiuu. BaxxHeliime oKUCIUTENU U
BOCCTaHOBUTEH

3 MeTo/, 5/1eKTPOHHOTO (3/1IEKTOHHO-

4 | woHHOro) 6amaHca

3 OJIEKTPOJIU3 PaCTBOPOB Y PacIljlaBOB

5 BeLeCTB

3

6 PelieHue 3a/1au pa3/IMUHbIX TUTIOB

3

- PerieHue 3a/1au pa3iMUHbIX TUIIOB

3 CucremaTH3aIys ¥ 0000IIeH1e

3 3HaHWM N0 TeMe " XUMHUUeCKHe
peakuyuu"

3 KonTponbHast paboTa 1o Teme

9 "Xumurueckue peakiuu'
ITonoxxeHue HemeTa/IOB B
[Teproanueckoi crucTeme

4 XUMHUYeCKux 3eMeHToB /1. .

0 MeHziesieeBa 1 0COO€HHOCTH

CTPOeHHUs UX aTOMOB. Pr3nyeckre
CBOICTBa HEMETa/I/IOB




Annotpornusi HeMeTaslIoB (Ha
ripuMepe K1CI0po/a, cepkl, (hochopa
Y yTr/epoja)

Bogopoj;: nonyuenue, pusuueckue u
XUMUUeCcKUe CBOMCTBa. ['uapubl

["anorensl: HaxXoXX/jeHKE B NIPUPO/JE,
croco0Obl oTyyeHusi, pusrueckue u
XHUMUUYEeCKUe CBOMCTBA

lanorenoBogopoasl. BaxkHelive
KHCJIOPOZCOZleprKallie CoeJMHEeHNsI
rajloreHoB

JIabopaTopHbIe U MPOMBIIITIEHHbIE
CIOCOOBI TTOTyYeHHsI T'a/IOr€HOB.
[TprMeHeHMe raJoreHoB U UX
coeZIMHEeHUM

[TpakTrueckast pabora Ne 4.
PerieHue 3KcrieprMeHTaIbHBIX 3a7iau
o teme "['amoreHsr"




Kucnopog: naboparopHble u
TIPOMBIIILJIEHHBIE CITOCOOBI

4

. noJsiyueHusi, pusnueckue u
XUMHYecKue cBoricTBa. O30H.
[IpyMeHeHre KMC/IOPO/ia ¥ 030Ha

4

3 OKcuzbl U NepoKCUbI

4

9 PereHue 3a/1au pa3IMUHbIX TUIIOB

5 Cepa: HaxoXXeHHe B TIpUpO/Ie,

0 crioco6bl oTydyeHusi, pusnueckue u
XUMHYEeCKHe CBOKWCTBA

1 CepoBoziopo/i, Cy/Ibpubl

c Kucnopozcozepxaliue coefUHeHNs

9 cepbl. OCOOEHHOCTH CBONCTB CEpHOM
KUCJIOTBI

c [MpakTrueckas pabota Ne 5.

3 PernieHue sKCriepuMeHTa/IbHBIX 3a/iau
1o teMe "Cepa u eé coefuHeHUs"
A30T: HaxOXIeHue B pUpoJe,

5 Croco0Obl oTyuyeHusi, pusrueckue u

4 XUMHUYECKHUe CBOMCTBA. AMMMAK,

HUTPHUABL




Kucnopojcopepkaiue coeJuHeHUs
asora. Oco6eHHOCTHU CBOICTB
A30THOM KUCJIOThI

IIpuMeHeHue a30Ta U ero
coefuHeHUI. A30THbIe y100peH s

docdop: HaxoX/JeHue B IpUpoJe,
Cr1ocoObI ToTyueHus, pusnueckre 1
XUMUUeckue cBoiictBa. Pochusl U

dhochun

Oxkcuapbl hocdopa,
dhocdopcoaepsxkaiiue KucioTel. Conu
(hocdopHOt KUCTIOThI

[Tpumenenue dhocdopa u ero
coepuHeHu. @ochopHbie
ynoOpeHust

[MpakTrueckast pabota Ne 6.
PernieHue sKCriepUMeHTaIbHBIX 3a/iau
o TeMe "A30T u docdop u ux
coeTiHEeHUS"

Yrnepoj: HaxoX/ieHue B TIPUPO/e,
a/IJIOTPOMHbIEe MOAUDUKALINY;
(bu3nyeckrie U XUMUUECKHe
CBOMCTBA, TPUMeHeH e




Oxkcup yrnepoga(ll), okeug,

6

9 yriepoga(IV), yrosnbHas Kuciora u
eé conu

6

3 PerieHue 3a/1au pa3TMUHbIX THUTIOB

5 KpemHuii: HaxoKeHue B MPUpPOJe,

4 Croco0Obl MoTyuYeHus1, pusruecKue u
XUMHUeCKUe CBONCTBa

6 Oxkcup kpemuusi(IV), kpeMHueBast

5 KHC/I0Ta, CUTAKAThI

5 [TpuMeHeHVe KpeMHUS U €ro

6 coeguHeHM. CTeK/IO0, ero
ToJiyueHue, BU/IbI CTeK/Ia

6

7 Perienue 3a/1au pa3iMUHbIX THUTIOB

6 CucremaTH3aIis ¥ 0000IIeH1e

8 3HaHuM No TeMe "HemeTanibr"

6 | KonTtpospHas pabora o Teme

9 "HemeTtasnbr"

7 | AHanu3 pe3y/bTaTOB KOHTPOJIbHOU

0 paboThI, KOPPEKIHs OLINO0K
[TonoxeHue MeTasioB B

1 [Teproguueckor cucreme

XUMHNYEeCKHX 3JIEMEHTOB.




OcobeHHOCTH CTPOeHUsT
3/IEKTPOHHBIX 060/10UeK aTOMOB

MeTaJlJIoB

7 OO6mve hu3nyeckre CBOWCTBA

5 MeTasu10B. [IpriMeHeHe MeTasIoB B
OBITY U TeXHUKE

7 CniaBel MeTasiioB. Kopposus

3 MeTaJlJIOB

7

4 PemeHue 3a/1au pa3iMUHbIX THUTIOB

7 ONIeKTPOXUMHUUECKUH Psifi

c HarmpsbkeHUH MeTtanioB. Obime
CrIoCoObI TIOTyYeHHsT MeTaslJIoB
OO6111ast xapakTepuCTUKa MeTaJlIoB
[A-rpynmsi [Teproanueckoit

7 CUCTEeMbI XMMHUYECKUX 37IEMEHTOB.

5 Harpuii u kanuii: mosyueHue,

(bu3nyeckrie U XUMUUECKHe
CBOMCTBA, TPUMeHeHUe TIPOCThIX
Bell[eCTB U UX COeIMHEeHUM




OO6riasi xapakKTepyCTHKa MeTaslyIoB
[TA-rpynnsi [Tepuoguueckou
CUCTEeMbI XMMUYEeCKUX /IEMEHTOB.
Marnuii u KanbLyi: Toy4YeHue,
(usryeckre U XUMUUECKHEe
CBOWCTBA, IPUMeHeHe TIPOCThIX
BeleCTB U UX COeJMHEeHNH

JKECTKOCTh BO/IbI M CIIOCOOBI eé
yCTpaHeHHUst

AnoMUHUMN: TIONyYeHue,
(u3nyeckre U XUMUUECKHe
CBOMCTBA, TPUMeHeHHe

AmdoTepHbIe CBOMCTBA OKCH/A U
TUJPOKCH/IA a/TFOMUHMS,
T'UJPOKCOKOMIUIEKCHI aTFOMUHUS, UX
nipUMeHeHre

Peienue 3a4a4 pd3/IMUHBIX TUIIOB

[TpakTrueckast pabora Ne 7.
PelieHne sKkciepuMeHTa/IbHBIX 3a/a4
1o TeMe "MeTasl/ibl IJIaBHBIX
noarpyr”




OO61masi xapakKTepyCTHKa MEeTaslyIoB
no6ouHbIx oArpym (B-rpyrm)
[Teproanueckoii cUCTeMbl
XUMHUUECKUX 3/IeMEHTOB

dusnueckre U XUuMHAYeCKUe
CBOMCTBA XpOMa U ero cCoeIMHeHUH,
UX TIpUMeHeHue

BakHelillive coeiMHEHUs1 MapraHiia.
[TepmaHraHaT Kanusi, ero
OKHCUTe/IbHbIe CBOMCTBA

dusnyeckre U XMMUUECKHe
CBOICTBA >Kejle3a U ero coeiMHeHUH.
[TonyueHue U MPUMeHEHHe CIIIaBOB
Keyesza

dusnueckre U XUuMHUYeCKHe
CBOMCTBa MeJy U e€ COeJUHEeHUH, UX
TpUMeHeHre

dusnueckre U XUMHUUYECKHe
CBOICTBA 1[MHKA U er0 COeIMHeHNUH,
VX NIpUMeHeHuUe.
'1ApOKCOKOMITIEKCHI [IUHKA




[MpakTrueckast pabota Ne 8.

8 PelieHre s5KcrieprMeHTa/IbHBIX 3a/iau

9 1o TeMe "MeTasuibl T060YHBIX
noArpyr”

9

0 Pemenuie 3a1a4 pa3iMuHbIX TUIIOB
O06o006111eHre ¥ CCTeMaTH3aLs

1 M3y4eHHOr 0 MaTepuasna o TeMe
"Metasubl"

9 KontponbHast pabora 1o Teme

2 "MeTtasubl"

9 AHanu3 pe3y/bTaTOB KOHTPOJIbHOM

3 | paboThl, KOppeKIUs OIIMOOK
Posib XuMuM B 0becrieueHnH

9 YCTOWMUMBOTO Pa3BUTHS

4 yesioBeuecTBa. [ToHsATHE O HAYUHBIX
MeTO/jaX UCC/e/JOBaHUsI BEllleCTB
HayuHble NMpUHLIUIBI OPraHU3aLvuu

9 XUMHUECKOT0 TTPOM3BO/CTBA.

5 | TIpomsllieHHbIe CTTIOCOOBI
MOJTyYeHUs] BOKHEHUIIINX BeIeCTB

9 XUMHUYECKOe 3arpsi3HeHHe




OKpY’Katolllel cpefibl U ero
TOC/IeJCTBUS

9 XUMUS U 3[,0pOBbE YesI0BeKa.
7 JlekapCTBeHHbIe Cpe/CTBa

Xumus nuiy. Posb Xxumuu B
obecrieueHHH TTHIIEBOM
6e3omacHoCTH

Kocmetuueckue v nap@roMepHbie
cpeacTBa. beiToBast xumust

©o ©

XUMUS B CTPOUTEJILCTBE.
BakHeiive cTpouTe/bHbIE U
KOHCTPYKLMOHHbIe MaTepraJbl

S O =

XUMHUS B CeIbCKOM XO3SIHCTBeE.
OpraHuYecKye U MUHepasIbHbIe
yaobpenus

CucremaTH3als ¥ 00001IeH1e
3HaHWH 10 TemMe

N O =R | = O =

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

10







YUYEBHO-METOJUNYECKOE OBECIIEUEHUWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 11 knacc/ I'abpuesnsan O.C., Octpoymos WU.T'., Crnagkos C.A.,
JléekuH A.H., AkiioHepHoe obiiectBo «M3matenbcTBo «IIpocBeliieHre»
Xwumwusi.10knacc. I'abpuensa O.C., Octpoymor W.T'. TTpocseiijenue. 2022r

METOIJNYECKUE MATEPUAJIBI IVIS1 YUUTEJIA
denepanbHasi paboyast Iporpamma

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET
Nudoypok






