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HOACHHUTEJBHASA 3AIITUCKA

[Iporpamma 1O XUMUM Ha YpOBHE CpeAHEro oOmiero oOpa3zoBaHus
pazpaborana Ha ocHoBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBI CPEHET0 O0IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIx B  @DenepaabHOM  TOCYIApPCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Kouuenumum npenoaaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
@denepanyy, peanu3ymOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX TMOJOXEeHUN «CTpaternu pa3BuUTUA BOCIUTaHUSA B Pocculickoil
Odeneparuun Ha nepuoa a0 2025 roma» (Pacnopsikenue IlpaButennctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTrpaMMbl MO XUMHH, K OMNPEIEICHUIO
oO1eit cTparerun oOy4eHMsl, BOCIUTAHUS U Pa3BUTHsI 00YUAIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» st 10—11 kiaaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHIentyanbubie nonoxkeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIep)KaHus, pPE3yJbTaTOB OOy4YeHHs] M TpPeOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMOoe BBIITyCKHUKaMU
0011e00pa3oBaTeIbHON  OpPraHMW3aIluy, SBISAETCS HEOThEMJIEMOW YacThI0 UX
oOpazoBanHocTH. OHO CIY)XUT 3aBEpIIAIOIIUMM STaloOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro o0Opa3oBaHMsl. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOIbl, GOPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KyIbTYpPHI
YelloBEeKa, a TaKkKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
300pOBBI0O M TpHpoaHON cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
oOydJaronxcsi Ha ypoBHE CpeHero oOIero o0pa3zoBaHus CPEACTBAMU Y4EOHOTO
npeaMera «XHUMUS», COACPKAHUE U IIOCTPOEHUE KOTOPOTO ONPEAEIECHBl B
nporpaMme Mo XUMHHM C YYETOM cHelUpUKH HAyKd XHUMUHU, €€ 3HaueHus B
NO3HAHUM TPUPOABI U B MaTEpPHAIBLHOM >KM3HM OOILECTBA, a TaKXKe C Y4ETOM
o0mMX 1ened W TMPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero obiero oopazoBanus B Poccuiickori denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0co0yl0 pojib B
COBPEMEHHOM LMBUIN3ALMHU, B CO3JaHUN HOBOM 0a3bl MaTe€pUaIbHOW KYJIbTYpBHI.
Ona BHOCUT CBOHM BKJaJ B (hOPMHpOBAHHE PAIlOHATBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MpPEACTaBICHHUsI 00 OKPY’KaIOIEM MUPE KaK O €IUHCTBE
IpUPOABLl U YeJIOBEKa, KOTOpoe (HOpPMHUpPYETCSs B XMMHM HAa OCHOBE MOHHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPY>KAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JACTIMHU TPUMEHEHUS.



TecHO B3aMMOIEHUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMHU, XUMHs CTaja
HEOTHEMJIEMOM 4acThiO MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIELIIHOTO
Tpyda M XU3HU Kaxaoro wieHa oOmectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJOIMI HalpaBlieHa Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHUS UYENOBEUYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBerctBUM C OOUMMM LENIMH M NPUHLIMIAMU CPEIHEro O0OIIero
oOpa3zoBaHus coaepxkanue npeaMera «Xumus» (10—-11 kimacceel, 6a30BbIl YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOAUMYID UM Ui BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHS B JKM3Hb COLMYMA, IPOJOJIKCHHUS
o0pa30BaHUs B pa3IM4YHbIX 00JIACTAX, HE CBA3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBngmuMu  npeaMeTa «XUMHs» SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as M HeEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpPX aHUS KOTOPBIX SIBIAIOTCSI OCHOBBI 0a30BOW HAyKH: CUCTEMa
3HaHHWW 0 HEOPTaHUYECKOW XUMUH (C BKIIFOUCHHEM 3HAHUW U3 OOIIeH XUMUH) U
opranndyeckon xumuu. GOpMUPOBAHME JAHHON CUCTEMBI 3HAHWUN IIPU U3YyYCHHH
npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHW4yecKass XUMHsS» CPOpPMHUpPOBaHAa B IMPOrpaMMe MO XMUMHHM Ha OCHOBE
CUCTEMHOI'O IOJXOJa K H3Y4YEHHMIO Y4YeOHOro wmartepuaia M 00ycCIOBJIEHa
UCTOPUYECKM  OOOCHOBAHHBIM  DPAa3BUTHUEM  3HAHUW HA  ONpEAEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XUMHUHU BEIIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPHM CTPOCHUS OPraHUYECKHUX
COCIMHECHMI, a TaKKe Ha YypOBHE CTEPEOXMMHUYECKMX U  DJIEKTPOHHBIX
OpEeICTaBICHUA O CTpoeHMH BemecTB. (CBeaeHUss 00 HU3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTHYECKH
aKTMBHBIX COEOUHEHMH. B Kypce OpraHM4ecKOM XMMHM II0Jy4YarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEPBOHAYATILHBIC
IPEICTaBICHUS O XUMHUYECKON CBS3M, KJIACCU(UKALMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMHUECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHuss B MmpeaMere «Xumus» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCs HM3YYEHHBI Ha YpPOBHE OCHOBHOTO oOmiero o0Opa3oBaHUs
TEOPETUYECKU Marepual M (PAKTOJOTMYECKHE CBEIEHUS O BELIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOIIass u HeopraHuYecKas
XUMHSD) OOyYaroIMMCs TPEJOCTaBISETCSI BO3MOXKHOCTb OCO3HAaTh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX U METOJIOJIOTUYECKUX TMO3UIIHH,



riy0Xe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI STOro 3akoHa — OT
000011a101IIeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

EnuHas cucrema 3HaHMIM O BaXKHEMIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUH, a TAKXKE O XMMHMUYECKHUX PEAKLUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus jaomnoiHsercs B Kypcax 10 m 11 xknaccos
AIIEMEHTAMHU COZCpPX aHUS, HMEIOIUMHU KYyJbTypOJIOTHUYECKUH U TMPHUKIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHIO B3aWUMOCBSI3U XHUMHH C
IpYTMMHM HayKaMH{, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM M MPaKTHYECKOM
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXXEHHUS K IIpoLeccy
TBOpYECTBA B 00JACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JHMYHOCTHO 3HAYMMBIX
npo0JsieMax, CBSI3aHHBIX C XHMMHUEH, KPUTHUUECKU OCMBICIMBATh HH(OpPMAIUIO U
OPUMEHATh €€ s TOINOJIHEHUS 3HAHUM, pELIeHUsS WHTEIUIEKTyaJbHbIX M|
HKCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a/1a4. B nenom cogepxanue yueOHOTo
npeaMera  «XuUMUS»  JAHHOTO  ypOBHS  HM3y4Y€HUS OPUEHTHPOBAHO  Ha
dbopMupoBaHUe y OO0YYarONIMXCS MHPOBO33PEHUYECKON OCHOBBI AJI MOHUMAaHHS
¢unocodckux uael, TaKUX KakK: MaTepUalbHOE €JUHCTBO HEOPraHUYECKOro U
OpPraHMYECKOI0 MHpa, OOYCIOBJIEHHOCTb CBOWCTB BEUIECTB HX COCTABOM M
CTpPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBJICHUH TYTEM OSKCIEPUMEHTa W
pellieHusT TMPOTUBOPEUMH MEXAYy HOBBIMH (aKTaMd U  TEOPETUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHH B PELICHUH YKOJIOTMUYECKUX MPOoOJeM, a
TakKe NpodiieM cOepeKeHNsT IHEPIrETUUECKUX PECYpPCOB, ChIPbs, CO3AaHNUS HOBBIX
TEXHOJIOIMIM U MaTEpUaoB.

B nmnnanme pemenus 3amad  BOCIUTAHUS, Pa3BUTUA U COLMATU3aLUU
o0Oy4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOAXOJbl K OMpPEIEICHUIO
COJIep)KaHUs M IOCTPOEHMsI IpeaMeTa MpeaycMaTpuBarOT (popMHpOBaHHUE
YHHMBEpPCAJIbHBIX Y4YEOHBIX JACHCTBMI, HUMEOUMX 0a30BO€ 3HAYEHHE IS
pa3IMYHBIX BHJIOB JEATENBHOCTH: pELIEHUS MpoOsieM, IOHCKa, aHaluu3a |
00paboTku nHpOpMaLUU, HEOOXOIUMBIX ISl TPUOOPETEHHSI OTbITa MPAKTUYECKOM
U HCCJENOBATENbCKON NIEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MO3HAHHUH
XUMUHU.

B mnpakTtuke mnpenogaBaHUsi XMMHM KaKk Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHwMs, TaK ¥ HA YPOBHE CPEIHETr0 00IIeTro 00pa3oBaHus, IPH OMPEACICHUH
COJIepKaTeIbHOM XapaKTEePUCTUKHU LEeJed H3y4YeHHs IMpeAMeTa HampaBiICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUMLUUOHHO NpU3HAETCA (POPMHPOBAHHE OCHOB
XMMHMUYECKON HAayKH KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHHS, IMPAaKTHUUYECKOM
JESTEIIbHOCTH YEJIOBEKa U KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHHs TAKOM IMOAXOI K OIPENCICHHUIO LEIEH W3Y4YEHMs
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHU IEJISIMU H3YyYEHHs TIpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRSIFOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUW KaK BaKHEUIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KAPTHHBI MHMPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATUSA, QyHIAaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHrIT MUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XWMHUYECKHX PEAKIUH, HEOOXOJUMBIX ISl TPUOOpETEHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEHIECTB M XHWMHUYECKHX SIBJICHUM,
UMEIOIIHNX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI M CTIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSACHEHHEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOMIOEHUEM  IPABUI
0€301acHOro o0paIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTuMm, comepxatenbHasi XapaKTepUCTUKA 1IeJied U 3a7a4 U3y4yeHus
peaMeTa B IIporpamMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MIPUOPUTETAMHU B CHUCTEME CpeaHero obmiero oopazoBanus. CerogHs B
NpernojlaBaHu  XUMUM B OOJblIed  cTenmeHu  OTAAETCS — IpearnovyTeHue
MPaKTUYECKONM KOMIIOHEHTE COJEp)KaHUs OOy4YeHHUs, OpPHUEHTUPOBAHHON Ha
MOTOTOBKY BBIMTYCKHUKA OO0IIe00pa30BaTeILHON OpraHW3allid, BIIAJCIONIETO HE
HAOOpOM 3HaHWW, a (YHKIHOHAJIHLHOW TPaAaMOTHOCTBIO, TO €CTh CIOCOOaAMHU H
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSL peLIeHUs TPaAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npu M3ydyeHHH TpenMera «XHUMHsS» JIOMUHHUpPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE TN U 33]1a4M, KaK:

amanTanys 0O0y4aromuXcsl K YCIOBUSM JHHAMHUYHO Pa3BUBAIOMIETOCS MUPA,
dbopMHpOBaHUE  HMHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHSITHIO IPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHECHUEM;

dbopmupoBaHre y OO0ydYalOMUXCA KIIOUYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE MJIsi Pa3JIMYHBIX BHUJOB
NEeATEIbHOCTH: pEelIeHHs] MpobJieM, MOUCKa, aHalu3a U o0paboTku HH(OpMaIUH,
HEOOXOMMMBIX [JIsi TPUOOPETEHUsS OIbITa JEATeILHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWHM XHMHH, a TaKXKe JUIsi OICHKH C TO3HIHNH
IKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XUMHYECKUX
IPOLIECCOB HA OPraHU3M YEeJIOBEKA U IPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00yUaroNUXCcs: CIIOCOOHOCTH CAaMOCTOSITENTLHO MPUOOPETATh HOBBIC
3HAHMS TI0 XHMHUHU B COOTBETCTBHUH C KU3HCHHBIMU MMOTPEOHOCTSAMH, UCTIOJIH30BATh
COBpeMEHHBbIC MH(GOPMAITMOHHBIE TEXHOJIOTHH IS TIONCKA W aHaIn3a YYeOHOU H
HAyYHO-TIOMYJISIPHOU MH(POPMAITUK XUMUYECKOTO COJIePKaAHUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTEIEHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydaromuxcsi yOexAEHHOCTH B  TyMaHUCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXHOW POJU B PENICHUH TI00aTBHBIX MPOOIIeM
PaIMOHaIBFHOTO MPUPOIOIIOIB30BAHNS, TOTIOTHEHHUS YHEPTETUUECKUX PECYPCOB U
COXpAaHEHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUS K TIPHPOJEC U CBOEMY 3JI0POBBIO, a TaKkKe MPUOOPETECHHUs OIbITa
WCIIOJIb30BAHUSL TIOJNYYCHHBIX 3HAHWN JUIsl TIPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIMIX, CBI3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

B yueOHOM maHe cpeaHero oOmero o0pa3oBaHUS TPEIMET «XUMUSD»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHON oOmactu «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHIY.

OO011ee Ynciio 9acoB, OTBENEHHBIX IS M3yUYEHUS XUMHH, HA 0a30BOM ypOBHE
cpemHero oOmero oopasoBanusi, cocTaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefeno).



COJEPKXAHUE OBYYEHMUAA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBBI OPraHUYeCKONH XUMHUHU

[IpeameT opraHnYecKOl XUMUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B
NOJIy4YEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOEHHSI OpPraHUYECKUX
coequHeHuit A. M. bytnepoBa, e€ ocHOBHBIE MoJI0keHUsA. CTPYKTypHBIE (POPMYJIIbI
OpPraHMYECKUX BelIeCTB. [ OMoJorus, u30MepHUs. XHMHUYECKas CBA3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccupuKaluyd OpraHUYecKux BemlecTB. HomeHkmaTypa
OpraHWYECKUX COEIMHEHHM (CHUCTeMaTH4ecKas) W TpUBUAIbHbIE HA3BAHMS
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BEIIECTB M HUX MPEBpallCHUM:
O3HAKOMJIEHHE C oOpa3llaMM OpraHMYEeCKMX BELIECTB U MaTepuajllaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HAOMIOJCHUE H
ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIEHUIO OPTraHUYECKHUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHbl: COCTaB U CTPOEHHE, TIOMOJIOTMYECKHH psa. MeraH u 3TaH —
OpOCTEHIlMe MPEICTABUTENN AalKaHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKICHHE B NPUPOAE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUECKUN psii. DTUIEH U MPONUJIEH —
OpOCTEHIlMe MPEACTABUTENN AaJKeHOB: (U3NYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TANOTCHUPOBAHUSA, THUApPATALNM, OKHUCICHUS U
MOJIMMEPHU3AIIIH ), TOTYYEHUE U TPUMEHEHHE.

Ankaguensl: Oyramuen-1,3 u MetunOytaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOWCTBa (peakiuus mnojuMmepusanuu). [lomydyeHre CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTAaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TMpPOCTEHIIMIA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (peaklMK TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTaliy,
rOpeHus), MOJy4YeHUEe U IPUMEHEHHE.

Apensl. benzon: cocta, cTpoeHue, (u3nUecKHe U XUMHUYECKHE CBOMCTBA
(peakuuu rajoreHMpOBAHMS U HUTPOBAHHUSA), IMOJYYEHUE U NIPUMEHEHUE. 10ay0n:
cocmae, cmpoeHue, uauueckue U  XUMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUsT U HUMPOBAHUs), NOJYYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmdeckas CBsI3b MEXKIY YIIEBOAOPOJAMH, MPHUHAMICKALIUMU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKM YIJIEBOAOPOMOB. IIpuponHbIii Ta3 M IONyTHBIE
HedTsaubie ra3el. HedTh n e€ mpoucxoxaenue. CrocoObl mepepaboTku He]TH:
NIEPETOHKA, KPEKUHI (TEPMHUYECKHM, KaTaJIUTHYECKHil), muponu3. IIpoaykTsel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB W MX INPEBPALLCHUI:
O3HAaKOMJIEHHE C o00pa3lamM IJlacTMacc, KaydyKOB M PpE3HMHbI, KOJUIEKIIUU
«Hepts» u  «YTOmp», MOJETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKOW PAOOThI: MOJyYEHHE 3TUJICHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Bolunicnenuss mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTA PEAKUMU M0 M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKLIUN).

Kucaopoacoaepxaimue oprannyecKue CoeAuHeHust

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TAaHON: CTPOEHHE,
dusznyeckne M XUMHUYECKHE CBOWCTBAa (peakUuu C AaKTUBHBIMH MeETaJJIaMH,
rajJJor€HOBOJIOPO/IAMHU, TOpPEHHUE), IpPUMEHEHHE. BoaopomHble CBA3M  MEXITY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHele  CIAPTHL. OTWICHIVIMKOJIb W  TJMLEPUH: CTPOCHHUE,
¢usznyeckne W XMMHYECKHE CBOMCTBa (B3aMMOACHMCTBHE CO IIETOYHBIMU
MeTajulaMM, KaueCTBEHHas peakUus Ha MHOrOAaTOMHBbIE cnupThl). JlelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIS.

®deHon: CTpOEHUE MOJEKYJbl, (U3MUECKHME W XHMHUYECKUE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U kemonvl. DopmanblIeruj, AaueTanbAETui:  CTPOCHHUE,
¢usznyecKkue U XMMUYECKUE CBOMCTBA (PEaKIMH OKHUCJIECHHS M BOCCTAHOBJICHHS,
KayeCTBEHHbIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCJIOTBL. MypaBpuHas W
YKCYCHasl KHCJIOTBI: CTpPO€HHE, (PU3MUECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOme as Kjacca KUCIOT, peakuus dTepudukaiim), moiyueHne U IpUMeHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBUE.

CrnoxHble 30Qupbl Kak NPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
cioxHbIX 3¢(upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. bruonorunueckas
POJIb KHUPOB.




VYrneBoabl:  cocTaB, KilacCU(pUKaLMA  yII€eBOJOB  (MOHO-, JAH- H
noymcaxapuabl). I'r0ko3a — npocTelmii MOHOCaxapua: OCOOEHHOCTH CTPOECHMS
MOJIEKYNbl, (U3NYECKHUEe U XUMHYECKHE CBOWCTBA (B3aHMMOJCHCTBHE C
ruapokcuioM Menu(ll), okucieHne amMMuayHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKACHHE B MPUPOJE, MPUMEHEHHE,
ouonoruueckas poib. dotocunTe3. PpyKTO3a KAaK U30MEP IIIFOKO3BI.

Kpaxman m nemnonnosa kak npupoassie noiaumepsl. CTpoeHne Kpaxmana U
HeJuIoa03el.  Pu3nyueckne M XMMHUYECKHE CBOMCTBa Kpaxmaina (TUIpOius,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCNEpPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPALLCHUN:
poBeJcHNE, HAOMIOJEHUE U OINHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIHUPTOB, KAYECTBEHHbBIE PEAKIMHM OAHOATOMHBIX CIIUPTOB (OKUCJIEHHE 3TaHOJa
okcunoM Mmenu(Il)), MHOroaTOMHBIX CHHMPTOB (B3aMMOAEHCTBHE TIJIMLEPUHA C
ruspoxkcuiom Meau(1l)), anpaernioB (OKUCiIeHHME aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3ammomelcTBHEe Kpaxmaiaa C HOJIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérurlie 3amaun.

Boluncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (macchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTA PEAKLHMM 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN MIPOAYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHuuecKue COeAMHECHNU.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYecKue coequHeHus. Puznueckue
YU XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha IpUMEpe IauuuHa). bruonormyeckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak nOpUpOIHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. l[lepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBA OEJIKOB:
TUAPOJIU3, ACHATYpallrs, KAYECTBEHHbIE PEaKIINU Ha OCIKU.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HX IPEBpPALICHUIL:
HAOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JE€HATypalus OENKOB MpH
HarpeBaHuM, LIBETHBIE PEAKLIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeITMHEHHU S

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIUHEHUN —
NIOJINMEPU3ALUS U MOJUKOHICHC AL

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX IPEBpPALICHUMN:
O3HaKOMJIEHHE ¢ o0pa3laMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Peanu3anus MEXIpEAMETHBIX CBSI3CH MPU M3YYCHUU OPTAaHUYECKON XMUMHH B
10 kiacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W MOHSITHHA, SBISIOIIUXCS CUCTEMHBIMHU IS OTIEIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJICHHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIHW3, CUHTE3, KIACCHU(PUKAINS, MEPUOANIHOCTh, HAOIIOACHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJISITHPOBAHHE.

®duszmka: MaTepus, OHEpPrus, Macca, aTroM, DOJEKTPOH, MOJIeKyJa,
DHEPreTHYECKU YPOBEHb, BEIIECTBO, TENIO, OOBEM, arperatHoe COCTOSHHE
BEIECTBA, (PU3NYECCKUE BETUINHBI U SAMHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OPTraHHU3ME,
dboTocuHTE3, OHOJIOTUYECKH AaKTUBHBIE BellecTBa (O€IKU, YTIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOABI, MOJE3HBIE NCKOMMAeMbIe, TOTLIINBO,
pecypcehl.

TexHonmorus: THUIIEBBIE NPOAYKTHI, OCHOBHI PAIlMOHAIBLHOTO THTAHMUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUUYECKUE TIperaparbl, MaTeprallbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJTACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMHH

XAMHUYECKUN 31eMeHT. AtToM. fnpo aroma, HW30TONBL. DJIEKTPOHHAs
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
areMeHThl. OCOOEHHOCTH pacHpeleNieHns 3JEKTPOHOB MO OpOUTaIsiM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS! KOHPUTypalrs aTOMOB.

[lepnonnuecknii 3akoH U [lepuonnueckas cucreMa XHMHYECKUX JIEMEHTOB
. . MenpeneeBa. CBsi3b nepuoanueckoro 3akoHa u Ilepmoanueckoil cucTeMsl
xuMuueckux aneMeHToB JI. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMHYECKUX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CJIOKHBIX BELIECTB IO TIpYIIaM U IEpUOJaM.
3Ha4YeHHE MMEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuIbl XUMHYECKON CBSI3U
(KkOBaJIeHTHasl HEMNOJIIpHAs W MOJISIpHAs, MOHHAs, METaJUIMYecKas). MeXaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOW XHUMHUYECKOW CBsA3M (OOMEHHBIW M JOHOPHO-
aKuenTopHelil). BogoponHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AHUOHBI.



BemiectBa  MOJIEKYJIISIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTABA BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[Tonsitue 0 aucnepcHbIX cucrtemax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIeCTB. ['eHeTnueckass CBSI3b HEOPraHMYECKUX BEILECTB,
MPUHAIIEKANUX K PA3JIUYHBIM KJIaccaM.

Xumudeckass  peaknusa. Krnaccupukamuss  XUMHUYECKHX — PEaKIUid B
HEOPTaHUYECKOM W OPraHMYeCKON XHMHUHU. 3aKOH COXPAHEHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUs U MPEBPALICHUS SHEPTUU ITPU XUMUYECKUX PEAKIUSAX.

CKOpOoCTh peakiiu, €€ 3aBUCUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMbIe
peakuuu. Xumuueckoe paBHOBecHe. MaKTOPbI, BIHAKOLIIME HA COCTOSHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

Dnextposmtrdeckas aucconuanus. CuiabHbIC U ci1aldble JIeKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAsl, HEUTpaJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIUH.

OKCINEpUMEHTAIbHBIE METOJbl HM3YYEHUs BEIIECTB M HUX MPEBpaIlCHUN:
neMoHcTpamums Tadsmi «llepuognaeckas cuctema xumudeckux snemenToB 1. U.
MenaeneeBa», U3ydeHHE MOJIENEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE U
OMKCaHUE JEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCUAA
BOJIOPOJA B MPUCYTCTBUU KAaTaJau3aTopa, ONPENEIICHUE CPEAbI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAJTBHOTO WHAMKATOPA, PEAKIMH HWOHHOTO OOMEHa),
MIPOBEICHUE TPAKTUUYECKON paboThl «Brusane paznudabix pakTopoB HA CKOPOCTH
XUMHAYECKON pEAKLIU.

Pacuétnrlie 3amaun.

Pacuérel 1O ypaBHEHHSIM XMMHWYECKMX pPEaKUuid, B TOM YHCIIE
TEPMOXHUMHUYECKAE PACUETHI, PACUETHI C MCIOJIb30BAHUEM MOHSATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramel.  Ilonmoxenne HemertauioB B llepuoamueckont  cucreme
xumudeckux siemeHToB J[. M. MenjgeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAJUIOB. AJUIOTPOIHMS HEMETa/ioB (Ha MpuUMepe
KHCIIOpoJa, cephl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA Ba)KHEWIIMX HEMETAIOB (TajoreHOB, Cephl, a30Ta,
dbocdhopa, yriepoga U KpEeMHHS) M WX COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IprMeHeHne BaKHEUIINX HEMETAJUIOB U UX COCIAMHEHNN.



Mertamel. [lonoxenne meramuioB B Ilepuoanyeckor CUCTEME XUMUYECKUX
anemenToB JI. . MengeneeBa. OcoOEHHOCTU CTPOEHHUS AJNEKTPOHHBIX 000JOUEK
aToMOB MetayuioB. OOmue ¢usnydeckue cBoiicTBa MeTaioB. CIUTaBbl METaJLIOB.
DNEeKTPOXUMHUUYECKHUI Pl HATPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXHEWIIIMX METAUIOB (HATPUM, Kajdui, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.

OOmue crnocoObl MmoiyueHus: MeTauioB. lIpuMeHeHue mMeTalsioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEIIECTB M HUX MPEBPAIICHUMN:
U3y4YeHUE KOJUIEKIMN «MeTauibl W CIUTaBbD», O0OpaslloB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTANBHBIX 3a7a4, HAOMIOCHHEe W ONMHCAaHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATOMHUHHS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérturlie 3amaun.

Pacuéter maccel BemiecTBa Miau 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce Wi O0BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKITUH, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumum B oOecriedeHUM HKOJIOTHYECKOM, YHEPTrEeTHIECKON U TMHUIIEBOU
0e30macHOCTH, pa3BUTHH MeAUIUHBL. [lOHATHE O Hay4HBIX METOJlax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnernss 00 OOMMX HAy4YHBIX MPUHIMANAX TPOMBIITUICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAXHEWIIUE CTPOUTEIIHbHBIC
Marepualibl, KOHCTPYKLIHMOHHBbIE MaTepuajbl, KpAaCKH, CTEKJIO, KEepaMuKa,
MaTepuaiibl IJs 3JIEKTPOHUKHA, HAHOMAaTepualibl, OPraHUYECKUE U MHUHEpaIbHbIE
yI0OpeHusI.

XuMHST W 3J0pOBbE YEJIOBEKA: ITpaBUia KCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MacCHOr0 MCHOIb30BAHMS MPENapaToB ObBITOBOM XHUMHUH
B [IOBCETHEBHOW JKU3HU.

MexnpeaMeTHbI€ CBS3U.

Peanuzamusi  MeXNpenMETHBIX CBSi3e NpU  HU3y4eHUH oOO0mer u
HEOpPraHU4ecKor XuMHM B 11 Kitacce OCyllecTBISIETCS Yepe3 UCMOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHbIX TMOHSATUH, TaK M TOHSATUH, SIBISIOLIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIA (pakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, KiaccuuKaus, TEPHUOIUIHOCTh, HAOIIOIEHNE,
SKCIIEPUMEHT, MOJICJIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



®duszrka: MaTepusi, SHEpPrusi, Macca, aToM, AJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
U30TOT, PaJMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHbB, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, (PM3MUECKUE BEITUYMHBI M STUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, OJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OPraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE TOPOABI, MOJE3HBIE NCKOMMAeMbIe, TOTLINBO,
PECYpCBHL.

TexHonorus: XUMUYeCcKas MPOMBIIUIEHHOCTh, METAJUTYPIusi, MPOU3BOACTBO
CTPOUTEIBHBIX MaTEPHUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHX MPEernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUalioB,
AJIEKTPOHHASI POMBILIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJNTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI' PAMMEBI I10 XMMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
0o0yJaronmmMucs TPOrpaMM CpemHero ooOmero oOpa3oBaHusi (JTMYHOCTHBIM,
METamnpeMETHBIM M MPEAMETHbIM). HaydHO-MeTOIWYecKo OCHOBOW IS
pa3paboTKy MIaHUPYEMBIX PE3yJbTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIEero
o0pa3oBaHUs SBISETCS CUCTEMHO-ACSITEILHOCTHBIHN MOAXOI.

B cooTtBeTcTBUM € CHCTEMHO-JESATENBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJNbTaTOB OCBOCHHUS MpenMera «XHUMHs» Ha YPOBHE CpPETHETO
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOIUMUCS POCCHHCKOW TPaKIAHCKOW HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BHUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUHU K 00YUEHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKJACHUN JTUYHOCTH HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH yCTAaHOBKAMHU, MPHUCYIIUMHU IIETOCTHOM
CHUCTEME XMMHUYECKOTo 00pa30BaHus;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTH
LEJN U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
eIUHCTBE Y4YeOHON W BOCIHUTATENBHON JESATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJealaMd POCCHICKOTO Tpa)KAaHCKOro OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U TpaBUJaMH  TOBEACHHUSA,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHUsS, CaMOPAa3BUTHUA W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yJaronmxcs.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHS»  OTPakKaroT
c(OpPMUPOBAHHOCTh ONBITA MO3HABATEIbHON M TMPAKTUYECKON JEATEIbHOCTH
oOy4aromuxcs 1Mo peajn3ali NPUHATHIX B 00IIECTBE EHHOCTEH, B TOM YUCIE B
JaCTH:

1) rpamIaHCKOro BOCIIUTAHMS:

OCO3HaHUs 00YYaIONIMMHICS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABOMOPSIKY;

NPEICTaBICHUS O COIMAJbHBIX HOPMAax U NPaBHIAX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTU IPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATEJIbHBIX 3a]1a4, BHIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTM TMOHMMAaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHHs, JIOTUKY H
apryMEHTHI IPYTUX IPU aHATHU3E PAa3IUYHBIX BUJIOB YUEOHOH NeATEIHHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOIO OTHOUIEHUSI K HWCTOPUYECKOMY UM HAaydYHOMY HACIEIUIO
OTE€UYECTBEHHON XUMHUU;

YB@KEHUA K IMPOLECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHIKEHUS HAYKU €CTh PE3YJIbTaT
JUINTETIbHBIX ~ HAOMIONEHUN, KPOIMOTJIMBBIX  AKCIEPUMEHTAJbHBIX  IOHCKOB,
HOCTOSIHHOTO TPpYZa YYEHBIX U IPAKTUKOB;

UHTEpECa M IO03HABATEJIbHBIX MOTHBOB B IIOJIYyUEHHUU U TOCIEAYIOLIEM
aHanm3e MHPOpPMAIMK O MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHOIN OTEYECTBEHHOU
XUMHU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO ITOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH,
Y NIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEACHHE M IOCTYNKM CBOUX TOBApUUIEH C
NO3UIMI HPABCTBEHHBIX W NPABOBBIX HOPM U OCO3HAHME MOCIEACTBHM 3THX
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 3I0poBOro M 0Oe3omacHOro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONrofeHusT TMpaBWJl OE30MaCHOTO OOpallleHUs] C BELIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAHUSl LEHHOCTUM MpaBWJ HUHAUBUAYAJIBHOIO W  KOJUIEKTUBHOIO
0€301acHOr0 MOBEJACHUS B CUTYaLUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUs MOCJEACTBUM U HENPUITHUS BPEAHBIX MPUBBIUEK (YNOTpeOICHMUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4YEOHO-HCCIIEOBATEIbCKOM
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYruX BHIAX
NESITETbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCcTHE€ B PEUICHUM MPAKTUYECKHX 3a7ad
COIMAJIbHOM HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3yUYEeHUIO NpodeccHil pa3inyHOTo pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM IO XUMUHU;

YBAXKEHUS K TPYAY, JIOJIAM TPyAa U pe3yibTaTaM TPYIOBOW JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUMBHUIYAJIbHOW TPaeKTOPUHU
oOpasoBanwmsi, Oymymeld mpodeccud W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IIeJIECO00PAa3HOT0 OTHOLIECHUSI K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUsl TJIOOAJBHOIO XapakTepa 3KOJOTMYECKUX MpoOsieM, BIUSHUS
SKOHOMHYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COUUAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTIDKEHUH XUMHUHU IS
pELIeHHs BOIPOCOB PALIMOHATIBHOTO PHUPOIOIIOIb30BAHUS;

AKTUBHOTO HEOPUATHS JACUCTBUM, TMPUHOCAIIUX BpPEH  OKPYKAOIIEH
NPUPOAHON cpefie, YMEHHUSI MPOTHO3UPOBATH HEOIAronpHUsTHBIE 3KOJIOTHMYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUNA U MPEIOTBPAILATh HX;

HaJU4YMs PA3BUTOrO 3KOJOTMYECKOIO MBIIIIEHUS, 3KOJIOTHUYECKOW KYIbTYpHI,
OmnbITa NEeATENbHOCTH AKOJIOTUYECKON HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHHUKAaTUBHOW WU COLMAIbHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodobuu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

NOHMMaHUs ClNeuM(UKH XUMUU KaKk HayKH, OCO3HaHUs €€ poiau B
bopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LEJIOCTHOTO
npeacTaBieHuss 00 OKpYXaroleM MHUpPE KakK O €IMHCTBE MPUPOJIbI U YEJOBEKa, B
NO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHHd NpodJaeM COXpaHEHHS
IPUPOAHOTO PABHOBECHSI;

yOeXKJIEHHOCTH B  0CO0OM 3HAYUMOCTHM XUMHUHU I  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHHCTUYECKOM HANpPAaBIECHHOCTA W BaXXHOW pOJU B
CO3JJaHUU HOBOW 0a3bl MaTEepUAILHON KYJbTYpPhI, PEIICHUH [NI00aNIbHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOU, NMUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECTIEUYEHUH YCIOBHIA
YCHENIHOTO TPpyAa U OSKOJOTHUYECKH KOMGMOPTHOM KU3HM KaXIOro ujeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMAaHHUS CYIIHOCTH METO/OB
MO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCMOJIb30BaTh



noJiy4aeMble 3HaAHUS JJI aHAJIU3a U OOBSICHEHUS SBJICHHUIM OKpY>KAlOIIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHUH, YMEHHUS Jes1aTh 000CHOBaHHbIE 3aKJIIOUECHUS Ha
OCHOBE HAy4HBIX (AKTOB H UMEHIONIMXCA MJAHHBIX C TEIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONb30BaTh XWMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIILCKOMN A TENbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHMUIO, K AaKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHUH C JKU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSM TpyAa B pa3iMYHbIX cepax npodeccruoHanbHOU
NESTEIIbHOCTH.

METANIPEJMETHBIE PE3YJIbTATHI

MeramnpeameTHble pe3ybTaThl OCBOEHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpeHero o0iiero 06pa3oBaHus BKIOYALOT:

3HayuMble A (QOPMHUPOBAHMS ~ MHPOBO33PEHHUS  OOYUArOIIHUXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHBIE) OO0IeHayUHbIE MOHSATHS, OTPa’KAIOIIUe
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHenupuKy METOAOB IO3HAHMUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPrus, SBJICHUE,
npoliecc, CUCTeMa, HaAy4HbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusi, HCCIIEA0BaHNE, HAOTIOICHIE, N3MEPEHHUE, SKCTIEPUMEHT U APYyTHE);

yHHUBEpCajabHble y4eOHbIE NEWCTBUA (IIO3HABATEIbHBIE, KOMMYHUKATHBHbIE,

PETYJISTUBHBIE), o0ecrieunBaroIIye dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYarOIUXCs;
CHOCOOHOCTH 00yJaroLXCsl UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEpCaJIbHbIE YYCOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpenMeTHble PE3yJAbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBUSIMH.

OBJanenue YHUBEPCAIbHbIMHU Y4eOHbIMHU NMOo3HABaTEJbHbIMHU
JeUCTBUSIMH:

1) 6a30Bble JornYecKHe JeHCTBUS:

CaMOCTOSITENIBHO  (OPMYJIUPOBATh U aAKTyaJIM3MpPOBaTh  MPodIIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpEACNSITh 1LENU JESITEIbHOCTH, 3aJlaBasi MapaMmMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCMOJIb30BaTh PU OCBOCHUM 3HAHUW MPUEMBI JJOTUMYECKOTO MBILIJIEHUS —
BBIJICJISITh XAPAKTEPHbIC TMPU3HAKKA MOHATHUH M YCTAaHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS ISl OOBSCHEHUS OTAENIbHBIX (PAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHUS M KPUTEPUU I KIACCU(PUKALMU BELIECTB MU
XUMHUYECKUX PEAKLUM;

YCTaHABIMBAaTh NPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HW3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B paccMaTpUBAEMBIX
SIBJIEHUSX, (DOPMYJIMPOBATh BHIBOABI U 3aKIOUECHMS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIIBHBIE IPEACTABICHUS — XUMUYECKUAN
3HaK (CHMBOJI) DJIEMEHTa, XUMHYecKas (opmyrna, ypaBHEHHE XHMHUYECKOU
peakuuMu — MpU pEHIeHUH YYEOHBIX IO3HABATEJIbHBIX M IPAKTUYECKHUX 3ajad,
IIPUMEHATh Ha3BaHHbIE MOJEJIBbHBIC IIPEACTABIICHUS Ul BBIBICHUS XAPAaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUYECKUX PEAKIIMIA.

2) 0a3oBbIe HcCCIIeI0BaTEIbLCKHUE IeiiCTBHS:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB U XUMHYECKHX
peakuuu;

dbopMynupoBaTh LIETH U 337a4d UCCIIEI0OBAaHUS, UCIIOIb30BaTh MOCTABICHHbIC
U CaMOCTOATEIbHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
HO3HaHUS U OCHOBBI JUIs1 (POPMUPOBAHUS TUIIOTE3bI M0 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CaMOCTOATEIBHOTO IUIAHWPOBAHUSA W IPOBEICHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAONIIOaTh 3a XOJ0M
IpoIecca, CaMOCTOATEIbHO MPOTHO3HPOBATh €ro pe3ynbrar, (OpMyIUpPOBAThH
0000111EHHS ¥ BBIBO/bI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIIEJOBATEIbCKOM W IPOEKTHOU
JeSITEIBHOCTH, TMPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY
NOMCKY METOJOB pELIEHUs MPAKTHYECKUX 3a7ad, MPUMEHEHUIO pPa3INYHbIX
METOJIOB IT03HAHMUS.

3) padora ¢ uaopmanmeii:

OPUEHTHPOBATbCS B Ppa3JIMYHBIX MCTOYHMKAX HMHPoOpMauuu (HAy4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHUYECKOTO COJAEpX aHHs, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTEpHETa), aHAIM3UPOBaTh MHPOPMALUIO Pa3IMYHBIX BUJIOB U (OpM
IIPE/ICTABIICHHUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTB;



dbopMyIMpOBaTh 3aPOCHl U MPUMEHSTh PA3IMYHbIE METObI MPHU MOUCKE U
oTbope wuHOpPMAIMK, HEOOXOAMMOW JJIi BBINOJHEHUS Yy4eOHBIX 3ajay
OIIPEEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJb30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMANBbHYIO  (OpMy  MpencTaBiICHUS
uHpopMaru (cxemsl, rpadUKu, AUarpaMmbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBa IMpu padore ¢
XUMUYECKON uH(MOpMaIMel: MNPUMEHATh MEXNnpeaMeTHele (dusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJNICTBA
HATJISTHOCTH.

OBiajieHUe YHUBEPCAJTbHBIMU KOMMYHUKATHBHBIMH J€HCTBUSMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI B X0OJI¢ AHAIOTa W/WIn
JTUCKYCCUHW, BBICKa3bIBaThb  HUACH, (HOPMYyIUpPOBaTH CBOU  IPEIIIOKCHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

BBICTYNAaTh C Npe3eHTalued pe3yJbTaTOB MO3HABATEIbHON NEATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMMU MPU BBITTOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOTHI MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaan3alui YIYeOHOTO MPOEKTa U (POPMYIUPOBATH BBHIBOIBI
10 pe3ysbTaTaM MPOBEAEHHBIX HCCIIECIOBAHUN MYTEM COTJAacOBaHUS MO3UIUN B
X0J1e 00CYXXJIeHUSI 1 0OMEHa MHEHUSIMH.

OByajieHUe YHUBEPCAJIbHBIMU PEryJasiTUBHBIMH 1elCTBUSIMMU:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIICCTBISITH CBOIO TO3HABATEIILHYIO
NEeATEILHOCTh, OMpeaensas €€ Iedu W 3aJadd, KOHTPOJIUPOBATH WU IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpEAjaraeMblii ajiroput™M JIEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX W HCCIEIOBATENbCKUX 3aJlay, BbIOMpaTh Haubosee
3ddexTuBHBIN crnoco0 HX peleHuss ¢ Y4€TOM TMOJy4YeHUS! HOBBIX 3HAHHU O
BEIIECTBAX M XUMHUYCCKUX PEAKIIUSX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOCH JESATEIILHOCTH Ha OCHOBE CaMOaHan3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATDI
10 KITIACC

[IpeameTHbie  pe3yibTaThl OCBOEHUsA Kypca «OpraHudeckas XHUMHS»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh ~ TMPEJCTABICHUH O XUMHUYECKOW  COCTaBISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUM B TIO3HAHUM SIBICHUU



npupoAsl, B (QOPMUPOBAHUM MBIIUIEHUS U  KyJAbTYpPbl JUYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl pellieHUs MPAKTUUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 37I0POBBIO U MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKHX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONIUE MOHATUS (XMMUYECKHM SJIEMEHT, aToM, >JIEKTPOHHAs
0007109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, XUMUYECKaS
CBS3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpali€HHas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM O00BEM, YIVIEpOAHBIM CKeNeT, (QYHKIMOHAIbHAS TpyMa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKAN PsAll, TOMOJIOTH, YIJIEBOJIOPOMbI,
KHCJIOPOJ M a30TCOJAEpKAIIUE COCAUHEHUsS, MOHOMEpP, MOJHUMEDP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHbI (TEOpPHUsl CTPOCHHUS
oprannyeckux BemiecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH; MHPOBO33PECHUECKUE 3HAHMS,
JIe)KAlME B OCHOBE NOHMMAHUS MPUYMHHOCTA M CHUCTEMHOCTH XUMHYECKHUX
SIBJICHUM, (PAKTOJIOTHYECKHUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUM BAXKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHH BBISIBISITH XapaKTEPHBbIC TMPU3HAKU TOHSTHA,
YCTaHABJIMBAaTh MX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS IPHU
OINMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTAHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI MCMOJIB30BATh XUMUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya T OpraHMYECKMX BEIIECTB H YPaBHCHHA XWMHYECKHX  PEaKIIHi,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPraHWUYECKHX BEIIECTB ISl WLTFOCTPALMM KX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJJICKHOCTh HU3YUYEHHBIX
OPTaHMYECKUX BEHIECTB [0 MX COCTAaBY M CTPOEHHUID K OINPEACIEHHOMY
KJIacCy/Tpynmne COeAWHEHUN (YriaeBOMOPOAbI, KHCIOPOA U a30TCOJEprKallie
COEMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS), JaBaThb MM Ha3BaHWS IIO
cucrematudeckor Homenkiarype (IUPAC), a Takxke NpUBOAWTH TPUBHUAIBHBIC
Ha3BaHUSl OTACJbHBIX OPraHMYECKHUX BEIIECTB (ITUJIEH, NPOIMMUJIEH, alleTUJIEH,
ATWJICHTJINKOb, TIHIEpHUH, (HEHON, (opMambIeTul, aneTaabJAeThu, MypaBbHHASI
KHMCJIOTA, YKCYCHas KMCJI0Ta, OJIEMHOBAsI KHUCIIOTA, CTEAPUHOBAS KUCJIOTA, TIIFOKO34,
bpykTO3a, Kpaxmall, IeUII0J103a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENENATh BUIbl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COECIMHEHUSX (OJIMHAPHBIE U KPATHHIE);



c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHSTh IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BeniectB A. M. bytnepoBa st 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh  YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
bu3ndecKkue M XUMHYECKHE CBOWCTBA THUIHMYHBIX TMPEJICTABUTENICH pPa3THMYHbBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWJIECH, MPOMUJIEH, AalleTUJIEH,
oyranuen-1,3, metunodyramuen-1,3, OeH30J, METAaHOJ, 3TAHOJI, ITUJICHIJIMKOJb,
IJIMLEpUH, (EHOJI, alleTalbAeTu], MypaBbUHAsl U YKCyCHasi KUCIOTHI, TIIOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsI KMCJI0TA), UUTFIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIy HUMH YPAaBHCHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIHUNA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ceipbsi  (HedTh, NPUPOIHBIA Ta3, yYrojb), CHOCOOBI HX NEpepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKH;

c(hOPpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TPOAYKTA
peakiuy MO M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OAHOTO M3 HCXOAHBIX
BEILECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh yMEHUH BJIAJAETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOMIOACHNE, N3MEPEHHE, DKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BAaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS [UJIl TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEUIECTBAMU U UX
PUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOTIOAATh MPABHUJIA TIOJIH30BAHUS XUMHUIECKOU
NOCyJIOM M J1abopaTOpHBIM O0OPYIOBAaHMEM, a TakXKe IMpaBuia OOpalleHus c
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh W BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (MIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPHU HATPEBAHUU, TTOJTYICHHUE
TWJIIEHA M W3YYEHHE €ro CBOMCTB, KAaue€CTBEHHbIC PEAKIMH OpPraHuYeCKUuX
BEILECTB, JEHAaTypalusi OCJIKOB MpU HArpeBaHUM, LIBETHbIC PeaklUuu OEJKOB) B
COOTBETCTBUMU C TMpaBWIAMHM TEXHUKH O€30MacHOCTH Tpu OOpalleHuu C
BEIIECTBAMH H JIAOOPATOPHBIM 00OPYIOBAHWEM, TMPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO SKCIEepUMEHTa B (OpMe 3amucd YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TOJNy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MAacCOBOM
uHdopmaruu, aTepHer u qpyrux);



c(hOpMUPOBAHHOCTh ~ yMEHUH  coOJIOAaTh  MOpaBWiIa  SKOJOTUYECKU
1€JIeCO00pa3HOro MOBEAECHHUS B OBITY W TPYAOBOM JESTENBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOWIEW NPUPOJHOM Cpeapl, OCO3HABATH
ONAaCHOCTh BO3JCHUCTBUSI HA JKHUBBIE OPTraHU3MBbl ONPEAECIEHHBIX OPraHUYECKUX
BeIecTB, MoHnMas cmbica mokazatens [I/IK, mosicHaTe Ha mpuMepax CIoOCOOBI
YMEHBIICHUS W MPEJOTBPALIEHUS MX BPEIHOTO BO3JCUCTBUSA HAa OpPraHU3M
YEJIOBEKa;

JUIs O0y4YaroUUMXCcsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHHS BEIIECTB H
XUMUYECKUX SBJICHUI;

JUISL CIENbIX MW CIA0OBUASIIMX OOYYaIOMIMXCA: YMEHHE MCIOJIb30BaTh
penbeHO-TOUeUHYI0 cUcTeMy oOo3HaueHuit JI. Bpaiins mis 3anucyu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOEHUS Kypca «OOIIass M HeopraHuyeckas
XUMUSD» OTPAXKAKOT:

c(OOPMHUPOBAHHOCTh  MPEJACTABICHUNA: O XMMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KApTHUHBI MHUpa, pPOJM XUMUM B T[O3HAHUM SIBIICHUH
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUS MPAKTUYECKUX 3a7a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO U TPUPOTHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUNM 3JIEMEHT, aToM, HM30ToI, S-, p-, d-
AJICKTPOHHBIE OpOWUTaTM aTOMOB, WOH, MOJIEKYJid, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTAIITNYECKas peréTka,
TUNBl ~ XUMHYECKMX  pPEaKIUid, PpacTBOP, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
ANEKTPOJUTUYECKAS JUCCOLMALMUSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUUYECKON peakKiuu, XMMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (TEOpus
AJIEKTPOJIMTUYECKONU Auccouranuu, nepuoandeckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU
NPy XUMUYECKUX PEeaKIUsiX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH S3bIK XHMUH,
MHPOBO33PEHYECKNE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHUS NMPUYUHHOCTU U
CHUCTEMHOCTH XWMHYECKHUX SIBIICHUM, (DAKTOJOTUYECKHE CBEICHHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U O€30MaCHOM HCIIOJIb30BaHUU BAKHEUIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JICITEIHHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTE€pHbIE MPU3HAKU TMOHSTHIA,
YCTaHABJIMBATh WX B3aMMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOLINE MOHATUS IPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CHMBOJHUKY IS
coctaBieHus: (GOpMyNl BELIECTB W  YPaBHEHUH XUMHYECKHX pEaKIui,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUS OTAEIIBHBIX
HEOPTaHWYECKUX BellecTB (yrapHblid ras, yrieKHUCIbI Tra3, aMMHaK, rami€Has
U3BECTh, HETALIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OINPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX AJIEMEHTOB B COEJIMHEHMSIX PA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BeIecTBa (aTOMHAs, MOJEKYJSIpHas,
WOHHAs, METAIJTHYECKasi), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHUU;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBAThH MIPUHAJIEKHOCTb
HEOPTaHWYECKUX BEHIECTB MO HUX COCTaBy K OMNpEAeiAEHHOMY Kiaccy/Trpymnre
COEIMHEHMH (TIPOCThIE BEIECTBA — METAJIbI M HEMETAJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCTIOTHI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANUECKOro 3akoHa /1.
W. MenneneeBa U JEMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOUIYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepnognyeckod CHCTEMBI
xumudeckux 3nementoB J[. 1. MenneneeBa, ucmonb3ysi MOHSTHS «S-, p-, d-
AIIEKTPOHHBIE opourtanm, «3HEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHUUN
10 nepuoaM M rpymnnam [lepuoauueckom CUCTEMbl XUMUYECKUX 3i1eMeHTOB 1. W.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHHMH  XapakTepus3oBaTh (OMHCHIBATH)  OOIIHMeE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUMX  BELIECTB  Pa3jIUYHBIX  KJACCOB,
NOATBEPAKAATh CYHIECTBOBAHUE TEHETUYECKOW CBS3M MEXKAY HEOPraHHMYECKUMH
BEILIECTBAMH C MMOMOUIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHUSI KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEArvpyrOIIMX BELIECTB, TEIIOBOMY
abdexTy peakuuy, U3MEHEHHIO CTENEHEH OKUCIECHHUS AJIEMEHTOB, 00paTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YpPaBHEHUS PEAKIUN pPA3ITMUHBIX
TUIIOB, TIOJTHBIE M COKPAIIEHHBIE YPAaBHEHUS pPEaKLUi HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH pPEAKIUHU, MOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAB PAa3JIMYHBIX HEOPTaHMYECKUX BELIECTB, pAaCIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pPACKPBIBATh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIM MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATHh 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOU
peaKIMK OT Pa3NUYHbIX (PAKTOPOB; XapPAKTEP CMEIICHHS] XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb XUMHUYECKHE TMPOILECCHI,
JIeXKalye B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHHUS CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUA 00 OOIIMX HAy4YHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHHUS C HUCIOJIb30BaHUEM
MOHSATHSA «MaccoBasi OJI BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA MM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIIMU
BEIIECTB, TEIJIOBOro 3(p(dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BELLECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUI COOIIOaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
NOCYJIOM W J1abopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBuia OOpalleHus c
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIl
AKCIIEPUMEHT (pa3jio’KeHHUEe MEepPOKCHUJIa BOJOpOAa B MPUCYTCTBUHU KaTalu3aTopa,
ONPENEIICHUE CpeAbl PACTBOPOB BEIIECTB C IOMOLIBKD YHUBEPCAIBHOIO
UHIMKATOPa, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peaKuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluud Ha cynbdar-, kKapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/ay I10
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MpU OOpallleHHH ¢ BEIECTBAMU U J1a0OpaTOPHBIM 00OPYIOBAHHUEM,
NOPEICTaBISATh PE3yJIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B ¢dopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKiuil U (OPMYyJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMUYECKYIO
uH(pOpPMAIMIO, TMOJIYYaeMyK U3 pPa3HbIX HCTOYHUKOB (CpencTBa MacCOBOM
KOMMYHUKaI, IHTepHET U ApYTHX);



c(hOpMUPOBAHHOCTh ~ yMEHUH  coOJIOAaTh  MOpaBWiIa  SKOJOTUYECKU
1€JIeCO00pa3HOro MOBEAECHHUS B OBITY W TPYAOBOM JESTENBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAIOWIEW NPUPOJHOM Cpeapl, OCO3HABATH
ONaCHOCTb BO3JCHUCTBUS HA KMBBIE OPTaHU3MBbI ONIPEACIEHHBIX BELIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHbBIIECHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHNU3M YEJIOBEKA;

JUIsi 00y4arouuxcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
IPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUIS CJENbIX M CHa0OBUASIIMX OOY4YalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cUcTeMy oOo3HaueHui JI. Bpaiins nis 3amucu XuMUYECKUx

dbopmy.
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AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSL, TOMOJIOTUYECKU I
psa. AueTuieH — npocTeimuni
MpeACTaBUTENb AIKUHOB

15.11

11

BBI‘{I/ICJIGHI/IH 10 ypaBHeHI/HO
XMMHYECKON peakiuu

2211

12

ApeHbl: 6€H30I1 1 TOJTYOJI.
TOKCMYHOCTH apeHOB

29.11

13

I'enetnueckas cBsI3b
YTJI€BOI0POIOB,
MIPUHAICKAITUX K PA3IMIHBIM
KJaccaM

06.12

14

[IpupoaHbie ICTOUYHUKHI
YTJI€BOIOPOAOB: MPUPOTHBIN ra3
U TIONyTHBIE HE(PTAHBIC Ta3bl,
HEPTH U IPOAYKTHI €€
nepepadoTKH

13.12

15

Konrponsnas padora 3a 1

20.12




MTOJIYTO/TUE

16

IIpupoaHbIE ICTOYHUKHU
YIJIEBOJOPOIOB: IPUPOIHBIN ra3
U TIONyTHBIE HE(PTAHBIC Ta3bl,
He(Th ¥ MPOIYKTHI &
nepepadoTKu

27.12

17

[IpenenbHbIe OAHOATOMHBIE
CIIUPTBL: MCTAHOJI U 9TAHOJI.
Bonopoanas cBs3b

10.01

18

MHOroaToMHbIE CITUPTHI:
STUJICHTJIMKOJIb U TTIMICPUH

17.01

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnuecKkre u XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

24.01

20

Anpaerunsl: popManbaerug u
areTanbaerug. AueTod

31.01

21

OHOOCHOBHBIE ITPEICITbHBIC
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHAS U YKCyCHAsI

07.02

22

[TpakTuueckas padota Ne 2.
«CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTBD»

14.02

23

CreapuHoBas U OJICUHOBAs
KHCIIOTHI, KaK MPEJCTaBUTEIU
BBICIINX KapOOHOBBIX KHCIIOT

21.02

24

Mbuia Kak COJIU BBICIIHX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE IEUCTBHE

28.02




25

Crnoxxnbie 3(hUpHI KaKk
MIPOM3BO/IHBIE KapOOHOBBIX
KHUCJIOT. | HAPOIN3 CIOKHBIX

a¢upoB

06.03

26

JKupbl: ruapOIIH3, IPUMEHEHHE,
Ouosiornyeckas poJib KUPOB

13.03

27

VYrieBoasl: COCTaB,
knaccudukanus. Baxxueinme
MPEICTAaBUTENH: TITFOK03a,
bpykTO3a, caxaposa

20.03

28

Kpaxmai n nemnronosa kaxk
IPUPOIHBIE ITOJIUMEPEI

03.04

29

VYpoxk 0000111eHuS 110 pa3aery
«Kucnopozacoaepxariue
OpraHUYEeCKUEe COeTUHEHUS»

10.04

30

AMUWHBI: METHJIAMHH U aHWIMH

17.04

31

AMMHOKHCIIOTHI KaK
am(oTepHbIe OPraHNYECKue
COCAMHEHHMS, UX OMOJIOTHYECKOE
3gayeHue. [lenTuanl

24.04

32

[IpomeskyTounas arrectartus(
KoHnTtponbHas pabora)

08.05

33

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
coenuHenuss OCHOBHEBIE
MMOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COSIMHEHMI

15.05




OCHOBHBIE METO/IbI CHHTE32
34 BBICOKOMOJIEKYJIAPHBIX
coeauHeHuit. [lmactmaccsl,

Kay4yKH, BOJIOKHA

22.05

OBIIEE KOJIMYECTBO HACOB I10
I[TPOIT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

JaTa usydyenus

naaH daKkT

JIeKTPOHHbIE
uudposBbie
o0pa3oBaTre/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM.
DNeKTpoHHasT KOHQUTypaIus
aTOMOB

02.09

[Tepuonnueckuii 3aKOH 1
Ilepnonnueckas cucrema
XAMUYECKUX 3JjieMeHToB /1. U.
MeHnpeneeBa, uX CBI3b C
COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB

09.09

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKUX 3JIEMEHTOB U
UX COCIMHEHUH I10 TpyIIaM u
nepuoaaM. 3HaueHHe
MEePUOUYECKOr0 3aKOHA U
CUCTEMbl XUMHUYECKUX JIEMEHTOB
J.. MenneneeBa B pa3BUTHH
HayK{

16.09

BxonHas koHTposbHAA
pabora..CTpoeHue BeIIecTBa.
XuMmuyeckas CBs3b, €€ BUJIbI,
MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas

23.09




CBA3b

BanenTtHocTb.
DNEeKTPOOTPULIATEIBHOCTb.
Crencub okucicHus. Bemnecra
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

30.09

IlousTue o JUCIICPCHBIX CUCTEMAX.
HctunHble u KOJIJIOUAHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B PACTBOPE

07.10

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

14.10

Knaccudukanus XuMuaeckux
pEaKIUl B HEOPTAHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHUS U TPEBPAILICHUS
SHEPIruH NMPU XUMUUYECKUX
peaKIusx

21.10

Ckopoctb peakiuu. OOpaTumbie
peaximn. XMMHUYECKOe paBHOBECHE

11.11

10

[TpakTruueckas padora Ne 1.
«BnusgHue pa3nuyuHbIX (HaKTOpPOB
Ha CKOPOCTh XUMHYECKOH
peaKIum»

18.11

11

DIIEKTPOTUTHIECKAs UCCOITUAITHS.

25.11




[TonsTue o BogopogHOM
noka3zarene (pH) pactBopa.
Peakiuu noHHOro oOMeHa.
I'maponus opraHU4eCcKux U
HEOPraHUYECKUX BEIIECTB

12

OKUCIHUTENBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIUH.
[TonsiTue 06 A1eKTpOIHU3E
pacIuIaBoB U pacTBOPOB CoOJeh

02.12

13

KonTtponbnas padota 3a 1
HOJTYTOJTUE.

09.12

14

Mertamisl, UX MOJI0XKECHUE B
IIepuoanueckoii cucreme
XUMUYECKUX 3eMeHTOB /1. 1.
Meunneneesa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
(bu3nYecKue CBOMCTBA METAIIJIOB

16.12

15

CruaBsl METaJUIOB.
DNEKTPOXUMHUYECKUN psif
HanpsHKEHUH METAILIIOB

23.12

16

XHMHUYeCKre CBOMCTBA
BaXHEHMILINX METAJIIOB (HATpH,
KaJIuii, KaJbIlUi, MarHuii,
ATIOMHUHHN ) U UX COCIUHEHUI

13.01

17

XUMHUYECKUE CBOMCTBA XpOMa,
M€Y ¥ UX COEIUHEHUMN

20.01

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a U UX COSTUHEHUH

27.01




19

[TpakTruueckas padora No 2.
"Pemienue skcriepuMeHTaIbHbIX
3a7a4 mo reMe «Metayuipl»"

03.02

20

HemeTtamiel, X OJI0KEHHE B
[lepuoanueckoii cucreme
XUMUYECKUX 3eMeHTOoB /1. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

10.02

21

®dusnuecKue CBOMCTBA
HEMETAJIOB. AJTOTPONUS
HEMeTaJUIOB (Ha IpuMepe
KHUCTIOpoJia, cepsbl, hocdopa u
yraepoaa)

17.02

22

XUMHYECKHE CBOMCTBA raJIOr¢HOB,
Cephl U UX COCIMHEHUN

03.03

23

XuMH4JecKre CBOMCTBA a30Ta,
docodpa u X coeAMHEHUN

10.03

24

XUMHUYECKUE CBOMCTBA YIIIEpo/a,
KpPEMHUS U UX COCIMHEHUHN

17.03

25

[IpumeneHne BaxKHEUIINX
HEMETAJVIOB ¥ KX COCIMHEHUI

24.03

26

O00011IeHNEe U CUCTEMATH3AIINA
3HaHUM o TemMe «HemeTamaby.
Brruucnenust no ypaBHEHUSIM
XAMHYECKHUX PEAKUUN U
TEPMOXHUMHYECKUE PACUETHI

07.04

27

[TpakTruueckas padora Ne 3.
«PemneHne sKcrIepUMEHTATEHBIX

14.04




3aga4 mo reMe "Hemeramis"»

28

VYpoxk 0600111eHHS IO TeMaM
«Metamael»y 1 «HemeTamien)

21.04

29

Heopranuueckue u opranndeckue
kucnoTsl. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

28.04

30

AmpoTepHbIe HEOPTraHUYECKHE U
OpPraHUYECKHEe COCAUHEHUS.
I'eneTnyeckas cBs3b
HEOPraHUYECKNX U OPraHUIECKUX
BEIIECTB

05.05

31

Pose xumMun B obecrieueHuu
DKOJIOTUYECKOU, YHEPTETUYECKOU U
NUILEBOW 0e30MaCHOCTH, Pa3BUTHH
MEINULHBI

12.05

32

[IpomesxyrouHast arTectanms (
Kontponbnas padota)

19.05

33

[Ipeacranenus 06 oOmUx
HAyYHBIX TIPUHIIAITAX
MIPOMBIIIUICHHOTO TOJTyYeHUS
Ba)KHEUIIINX BelecTB YenoBek B
MI/Ipe BCIICCTB U MaTepI/IaJIOB

23.05

34

XuMUA U 300pOBbE YEIIOBEKA

26.05

OBIIEE KOJIMYECTBO HACOB I10
ITPOIT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Y4eOHuK, aBTOP:

«Xumus. 10 xkmacc : yued. 11t o06meo0pa3oBar. opranuzamnuii 6a3oBbii ypoBeHb / I E.
Pymsutuc, ®@. I'. ®enpaman. [Ipocsemenne

«Xumus. 11 knacc : yued. st oduieodbpa3oBar. opranuzanuii 6a3oBbiif ypoens / I, E.
Pymsutuc, ®@. I'. ®enpaman. [Ipocsemenne

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET






