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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XUMHM Ha YPOBHE CpEAHEro OOIIero oOpa3oBaHUs
pa3pabotana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoit @Denepanun», TpeOoBaHUN K pe3ylibTaTaM
ocBoeHUs enepatbHO 00pa30BaTEIbHOM MPOTpaMMBbl  CPEIHETO0 OOIIETro
obopazoBanuss  (®OII  COQO), nmpeacraBineHHblx B  DenepaibHOM
rocyJapcTBeHHOM oOpa3zoBarenbHoM cTaHgapre COO, c yu€tom Konuenumu
npernojaBaHus ~ ydyeOHoro nmpeamera «XuMHS» B 00pa30BaTENIbHBIX
opranm3auusax  Poccuiickon — depepanuu, — peaM3yIOLIMX  OCHOBHBIE
o0Opa3oBaTesIbHbIE TPOrPAMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun pa3BUTUs
Bocnutanusi B Poccuiickoit @epepanuu Ha mnepuon a0 2025 ropa»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpabOTKe MpOrpaMMbl MO XUMUHU, K ONPEAECICHUIO
oOmieit crparerud OOy4YeHHUs, BOCIHMTAHMS W Pa3BUTHUS  OOYUYaIOIIUXCSA
cpenctBamu ydaeOHoro mpeamera «Xumus» mist 10—11 kmaccoB Ha 6a3oBOM
YPOBHE COCTaBWJIM  KoHUenryaibHble mnonoxenus @OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, coaepX aHus, pe3yJabTaTOB OOyUYEeHUS W
TpeOOBaHU K YPOBHIO MOJITOTOBKH BHIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTebHON OpraHU3alliM, SIBISETCS HEOThEMJIEMOW YacThIO HX
o0pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIUAIOIIMM 3TallOM peajlu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX I[EHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHUCTEME XMMHUYECKOro O0pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPONBI, (POPMUPOBAHMS MHPOBO33PEHUS U  OOIICH
KyJbTYpbl UYEJOBEKa, a TaKXKe€ SKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3/7I0POBBIO M MIPUPOAHOMN cpesie. Peannzyercs xumudyeckoe oOpazoBaHHE
OoOyJarmuXxcs Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUS CpeACTBAMU
yuyeOHOro nmpeamera «XHUMHUS», COJEpPKAHME M TOCTPOEHHUE KOTOPOro
OMpeJIETICHbl B MPOrpaMMe MO XUMHUHU C YU4ETOM CHelU(PUKA HAYKU XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUATILHOM KM3HU O0IIECTBA, a TAKKE C
y4€ToOM OOIIMX Iele ¢ TMPUHIIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbl CpeaHero oomero oOpa3oBaHus B Poccuiickoit
denepauni.

XuUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJib B
COBPEMEHHOW IMBWJIM3AIlMM, B CO3JaHUM HOBOM 0a3bl MaTepHabHOMN
KyJabTypbl. OHa BHOCHUT CBOM BKJIad B (OpMUpPOBAHUE pPaIMOHATHHOTO
HAy4YHOTO MBIIUIEHUS, B  CO3JaHUE IIEJIOCTHOIO TMpeJICTaBlieHus 00



OKpyXXarouieM MHpe KaK O €IAUHCTBE INPUPOAbBl U YEJIOBEKa, KOTOPOE
(GopmupyeTcsi B XMMUM Ha OCHOBE IIOHMMaHHUsl BEILIECTBEHHOIO COCTaBa
OKpPYXaroLIEero MUpa, OCO3HAHUSI B3aMMOCBSI3H MEXKy CTPOCHHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXXHBIMHU 001aCTIMHU IPUMEHEHUS.

TecHO B3auMOAEUCTBYS C APYTMMHM E€CTECTBEHHBIMM HAayKaMH, XUMUS
CTaJla HEOTHEMJIEMOM YacThi0O MHUPOBOM KYJIbTYpPbI, HEOOXOAMMBIM YCIOBUEM
YCIIEUTHOTO TpyAa M KU3HMU KakJIoro wieHa oOmiectBa. CoBpeMeHHas XUMUs
KaK Hayka co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTWH HampaBjieHa Ha
pelieHre TriI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOI, HSKOJOTHUYECKOM OE€30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTtBercTBHM ¢ OOMIMMM HENSIMHU M MPUHIMIIAMH CPEIHETO OOIIEero
oOpaszoBaHusi cojepkanue Tmnpeamera «Xumus» (10—11 xmaccel, 06a30BbIA
YPOBEHb H3Y4YCHHs) OPUECHTHPOBAHO MPEUMYILECTBEHHO HA OOUICKYIbTYpPHYIO
MOJTOTOBKY  OOy4arommxcs,  HEOOXOIMMYyId MM s BBIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIICIIHOIO BKJIOUEHHUS B XKU3Hb COLIMYMA,
MpPOJOJDKEHUsT 00pa3oBaHMs B  pa3IUYHBIX O0JACTAX, HE CBSI3aHHBIX
HEIIOCPEJICTBEHHO C XUMUEH.

CocTaBisolMMH  TIpeAMeTa «XUMHUSD» SBISIOTCA 0a30BbIE KypChl —
«Opranuyeckass xumus» U «OOIas U HEOpraHUYecKass XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOW HAayKH:
CUCTEMA 3HAHMM 10 HEOPTaHMYECKOM XUMHHU (C BKIIFOUEHUEM 3HAHUW U3 001Ien
XUMUH) U opraHndeckoirt xumun. opmMupoBaHue TaHHOW CUCTEMBI 3HAHUW MPH
U3YYEHUM TpeIMeTa o00ecrneuynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOTooOpa3us BEeIlIeCTB Ha OCHOBE OOIIUX MOHSATUN, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepkanus KypcoB — «Oprannyeckas xumus» U «O0mas u
HEOpraHuyeckasi XUuMus» cpopMUpOBaHa B MpoOrpamMme Mo XMMHUU Ha OCHOBE
CUCTEMHOr0 MOJXO0Ja K H3Y4YEHUIO Y4YeOHOro marepuana uU OOYyCIIOBJIEHA
UCTOPUYECKM OOOCHOBAaHHBIM  pPa3BUTHUEM 3HAHMM Ha  OINpeneNEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KIIACCUYECKON TEOPUH CTPOEHUS OPraHUYECKUX
COCIMHEHNW, a TakKe€ Ha YPOBHE CTEPECOXUMHUYECKMX U DIIEKTPOHHBIX
MpeACTaBICHUM O CTpoeHUU BemlecTB. CBeneHUs 00 H3y4yaeMbIX B Kypce
BEUIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOJOPOAOB 1O  CIIOXKHBIX
OMOJIOTMYECKH AKTUBHBIX COeQuMHEHUH. B Kypce opraHuyeckod XuMuu
NOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOWLIETO
o0pa3oBaHUs TMEpBOHAYaJbHbIE TMPEACTABICHUS O XUMHYECKOH CBs3H,



KJIACCU(DMKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHUS, O XUMHYECKON PEAKLINH.

[lon HOBBIM YIJIOM 3peHHsI B MpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOIO OOLIEro 0oOpa30BaHUs
TEOPETUYECKUH Marepual M (PaKTOJOTMUYECKHE CBEIEHUS O BEILECTBaX U
XUMUUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIasi u HeopraHudeckas
XUMHS» OOYyYarolMMCs MPEIOCTaBIsSETCs] BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEePUOJUYECKOr0 3aKOHA C OOILETEOPETUYECKUX M METOIO0JIOTHYECKUX
NO3ULMHI, TIIyO’Ke MOHATh UCTOPUYECKOE M3MEHEHUE (YHKUUNA 3TOro 3aKOHA —
0T 0000MIAOIIEH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMA O BaXHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHUH, CBOICTBAaX M MPUMEHEHUHU, & TAKXKE O XUMUYECKHX PEaKLHsIX, UX
CYIIHOCTH M 3aKOHOMEpPHOCTSIX MpOTeKaHus AomnosHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTaMHU COJEpKaHHUsS, HMEIOIIMMH KYJIbTYPOJOTHYECKHI U
MPUKJIAJHON XapakTep. DTU 3HAHUS CHOCOOCTBYIOT IMTOHMMAHHUIO B3aUMOCBSI3U
XUMHUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIbHOU U
MPaKTUYECKON JeATENbHOCTH YEJI0BEKA, CITOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS
K IpoIlleccy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUUECKUX MPUIOKEHUN
XUMUH, T[OMOTalOT BBIMTYCKHUKY OpPUEHTUPOBATHCS B OOILECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKU
OCMBICIIUBAaTh HMHGPOpPMAIMI0 M MPUMEHITh €€ Il TOIMOJHEHUs 3HaHUM,
pEIICHUS] HMHTEIUICKTYIbHBIX M O3KCIHEPUMEHTAIBbHBIX HCCIIEI0BATEIbCKUX
3amad. B menom conmepikanue yueOHOro mpeaMera « XMMUsS» JAHHOTO YPOBHS
U3Y4YeHUS ~ OpPUEHTHUPOBaHO Ha  (QopmupoBaHue Yy  OOydarOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMAaHUS (HUIOCO(CKUX UJIeH, TAKUX KaK:
MarepUaJlbHOE  €JUHCTBO HEOPraHMYECKOr0 M  OpPraHU4ecKoro Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTh
MPUPOAHBIX SIBJICHUN MYTEM AKCIEPUMEHTA M PEUICHUS MPOTHBOPEUHA MEXIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEINOCHUIKAMU, OCOZHAHUE POJIU XUMUU
B PEIICHHH DJKOJIOTMYECKHX TMpodiieM, a Takxke mpobiemM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIpbsl, CO3/1aHUS HOBBIX TEXHOJIOTMH H
MaTEpHAIIOB.

B nmuaHe pemieHus 3amad  BOCIHMTAHMS, Pa3BUTUS M COLMAIMA3ALMHU
O0y4aroUMxcss MPUHATHIE MPOrPpaMMOM MO XUMHUHM MOAXOJbl K ONPEICIECHUIO
COJIEP)KaHMSI M TIOCTPOCHMSI NpeIMeTa MpeayCMaTpuBaOT (HOpMHpPOBaHUE
YHUBEPCAJIbHBIX Y4Y€OHBIX JIEUCTBHUM, HMEIOIIMX 0a30BO€ 3HAYECHHE [
pa3NIUYHBIX BUJOB JEATEILHOCTU: pEUICHHs MpoOJieM, IOMCKa, aHaau3a u
00paboTKM  WHQOpMALIMHK, HEOOXOAUMBIX JUIsI  MPUOOPETEHHUS  OMbITa



MPaKTUYECKON W HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHMMAIOIIEH BaKHOE
MECTO B IIO3HAHUU XUMHH.

B mpaktuke npenomaBaHusi XMMHHM KaK Ha YPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusl, TaKk M HAa YPOBHE CpeAHEro oOuiero ooOpa3oBaHus, MpU
OIPEACIICHUH COJEPXKATEIIbHOM XapaKTEPUCTHKU LEJIed HM3y4eHHs IpeIMeTa
HAIpaBJICHUEM TEPBOCTENEHHOW 3HAYUMOCTH TPAJULIMOHHO MPHU3HAETCA
(GopMUpOBaHUE OCHOB XHMHYECKOM HAayKH KakK OO0JJACTHU COBPEMEHHOI'O
€CTECTBO3HAHUS, MPAKTUYECKON MAESTEIbHOCTH YEJIOBEKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKOW TOYKH 3pPEHHUS] TaKOU
MOAXO K OIpPENeNeHUI0 LEeJIel H3y4eHHs] MNpeaMeTa SBISETCS BIIOJHE
OTpaBJaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IJIaBHBIMM LEISIMU M3y4EHUs NpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBIIAIOTCS:

e (opmupoBaHHEe CHCTEMBl XHUMHYCCKHX 3HAHUW KaK BaKHECHUIIEH
COCTaBILIIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE
KOTOpPOHM JieaT KIIFOYEBble MOHATHS, (yH/IaMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMaHUE
CYIIHOCTH JOCTYNHBIX OOOOILIEHHII MHPOBO33PEHUYECKOr0 Xapakrepa,
O3HaKOMJIEHHE C UCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHHE€ UM pa3BUTHE NPEACTABICHUNM O HAy4YHBIX METOJIaX
NO3HAHMSI BEIIECTB M XHUMHUYECKUX peakUuui, HEOOXOAMMBIX JUIs
NpUOOpPETeHUs] YMEHUI OpUEHTHPOBAaThCA B MHPE BELIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOINX MECTO B MPHUPOJIE, B MPAKTUUECKON U
MMOBCEIHECBHOM KU3HU;

e pa3BUTHE YMEHUH U  CIOCOOOB  JIEATEIILHOCTH, CBSI3aHHBIX C
HAOMIOJEHUEM U OOBSICHEHHEM  XHMHUYECKOTO0  HKCIEPUMEHTA,
COOIIOZIEHUEM TTpaBUI 0€3011acCHOr0 00palieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ »3TuM, coxpepkaTellbHas XapakTEepUCTHKa LEeJIel W 3a1ay
U3Y4YCHHS MpeAMETa B MporpaMMe Mo XMMHUHM YTOUHEHA M CKOPPEKTUPOBAaHA B
COOTBETCTBUU C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpa3oBanus. CerogHsi B MpPENolaBaHUM XUMHU B OOJIbIIEH CTENEHU OTAAETCA
OpEAIOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  coAepXaHus  oOydeHwus,
OPUEHTUPOBAHHOW HAa MOATOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON
OpraHM3alliy, BIAJACIONIET0 HE Ha0OpOM 3HAHMM, a (QYHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH aKTUBHOT'O TOJIyY€HHS 3HAHUI
Y IPUMEHEHUS UX B PEAJIbHOM JKU3HU JJI PEIICHHS IPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TUM Tipu U3ydeHUM mpeamera «XUMUsH JOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 331a4, Kak:



amanTanus OOyJalOIMXCSA K YCIOBUSAM JHHAMHYHO Pa3BHUBAIOIIETOCS
Mupa, (HOpMHpPOBAHHWE HHTEIUIEKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0,  COTPYAHHYECTBY,  CAMOCTOSATCIHPHOMY  TPUHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEIIECTBAMU U UX MPUMEHECHHEM;

dbopMupoBaHue Yy OOY4YArOUIUMXCS KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIINI), WMEIOIIUX YHUBEPCATbHOE 3HAYCHUE [JIS PA3JIMYHBIX BHUIOB
NeSATeILHOCTU:  pelleHus MpoOsieM, TOWCKa, aHaimu3a U 00paboTKu
uHpopManuy, HEOOXOAUMBIX IS MPUOOPETEHHUS OIbITa JEATeIIbHOCTH,
KOTOpasi 3aHUMAeT BAXHOE MECTO B MO3HAHWM XUMHH, a TAKXKE JJIST OIEHKH C
NO3UIMN JKOJOTUYECKOM OE€30MacHOCTH XapakTepa BIMSHHUS BELIECTB M
XUMUYECKUX TPOIIECCOB HA OPTraHU3M YeJIOBEKA U MMPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CHOCOOHOCTEN O00YYarOIUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh
HOBBIC 3HAHUS IO XUMHUHU B COOTBETCTBHU C >KM3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTMH IS MOWCKa U
aHanmM3a Y4eOHOM M  HAay4YHO-IONYJSPHOM HMH(OpMaUU XHMHYECKOTO
COJICpKaHUS;

dbopMupoBaHWEe U PpPa3BUTHE Y OOYYaAIOIIMXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIITUICHUS, HAOJI0JaTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH, NpPH IIJAHUPOBAHUH U
TIPOBEJICHUN XHMHUYECKOTO IKCITCPUMEHTA,;

BOCIIUTAaHUE Yy OOy4aromuxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOU
HAIPABJICHHOCTH XMMHUH, €€ BaXHOW POJM B PEIICHWU TJIOOATBHBIX MPOOJIeM
PaIMOHAILHOTO MPUPOJIONOJIL30BaHUS, TOMOJTHEHUSI SHEPTE€TUUECKUX PECYPCOB
U COXpaHEHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU
OEepeXHOro OTHOIIEHHUS K TPUPOJE U CBOEMY 3/I0POBBIO, a TaKke
MPUOOPETEHHs OIBITA HWCIOJB30BAHUS TONYYCHHBIX 3HAHWU IS TIPUHSATHS
IPaMOTHBIX PEIICHUM B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHU»
0a30BOr0 YpPOBHS BXOJUT B COCTaB MpeAMETHOW oOmactu «EcTecTBEeHHO-
HAy4YHBIE MPEMETH.

OO0miee 4yuCIO 4YacoB, OTBEACHHBIX MJIi M3Y4YCHUST XMMHUHU, Ha 0a30BOM
YPOBHE CpeIHEro o01Iero oopa3oBanus, cocrapiseT 68 gacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 gaca (1 yac B Hezieno).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMUH

[Ipenmer opraHndeCcKON XMMHUH: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYCHUE
B ITOJIy4YEHUH HOBBIX BEIIECTB U MATEPUAIIOB. T€OpHUs CTPOEHUS OPraHUYECKUX
coennHeHud A. M. byrtiepoBa, €€ OCHOBHbIE MOJOKEHUA. CTPYKTypHBIE
(GopMyIbl OpraHu4YecKuX BeUiecTB. [ 'oMoiorus, n3omMepusi. XuMu4eckas CBS3b
B OPraHUYECKUX COCNUHEHUAX — OAUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue 0 KJ1accupuKauu OpraHUYECKUX BELIECTB.
HomMmenknaTypa opraHu4eckux COeIMHEHUH (CUcTeMaTU4ecKas) U TPUBHAIbHBIC
Ha3BaHUs BAXXHEHIINX MPEICTABUTENEH KJIACCOB OPraHNYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M HMX MPEBpAICHUI:
O3HaKOMJIEHHE € oOpa3liaMH OPraHMYECKHUX BEIIECTB M MaTepUalaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAONIONEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKHUX
BEIIECTB IIPU HAarpeBaHuu (TU1aBjieHUe, OOYTJIMBaHUE U TOPEHHE).

YrieBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psaa. MeraH um dTaH —
NPOCTEUIINE TMPEICTABUTENN AJIKAHOB: (PU3NYECKUE W XUMUYECKUE CBOICTBa
(peakuuu 3aMEUIEHUS] W TOPEHUSs), HaXOXJICHHE B MPUPOJE, NOJYy4YEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI Psfl. DTUIECH U MPONUICH
— MPOCTEUIINE MPEACTABUTEIHN AKEHOB: (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHMS, TaJOrC€HUPOBAHMS, THApPATALUU, OKHUCIEHUA U
MOJIMMEPHU3allin ), TOJTy4€HUE U TPUMEHEHUE.

Anxaauensl: Oyranuen-1,3 u MmetunOyraauen-1,3: ctpoeHue, BaKHEHIIINE
XUMHYECKHUE CBOMCTBa (peakuus MOJIUMEPHU3AIUN ). [lonyuyenue
CUHTETHYECKOT0 Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psI.
AnernneH — TPOCTEHIIMI IPENCTaBUTENb AJKMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHME  CBOMCTBAa  (peakuuu  THIPUPOBAHUA,
raJIOT€HUPOBAHUS, TUAPATALUHU, TOPEHMS ), TIOTYYEHUE U IPUMEHEHHE.

Apenbl. beH3out: coctaB, cTpoeHue, Pu3nueckue U XMMHUYeCKUue CBOMCTBA
(peakuuu TrajJOreHUPOBAHMS W HUTPOBAHHUS), IOJY4YEHHE M TMPUMEHEHHE.



Tonyon: cocmas, cmpoenue, ¢huzuueckue u Xumuyeckue ceoucmea (peaxyuu
2A7I02eHUPOBAHUS U HUMPOBAHUS), NOJYyYeHue U npumeneHue. TOKCHUHOCTH
apeHoOB. |'eHeTHYecKasl CBA3b MEXKIAY YIVIEBOJOPOJAMH, NPUHAIICKAIUMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHble UCTOYHUKHU YIIIEBOAOPOAOB. IIpuponaHbIii ra3 M IOIyTHBIE
HedTsaHble Ta3pl. HegTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedpTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUN, KATAIUTHUYECKUW), TUponau3. [IpomykTsl
nepepaboTku HepTH, MX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KamenHslii yroiab 1 IpoAyKThI €ro NepepadoTKu.

OKCHEpUMEHTAIIbHBIE METO/Ibl M3YYE€HHsS] BELIECTB U MX IPEBPAIICHUI:
O3HaKOMJICHHE C 00pas3llaMu IJIaCTMAcC, Kay4yKOB W PE3UHBI, KOJUICKIIUU
«Hedtp» u «Yromp», MOAEIUpPOBAHWE MOJIEKYJT  YIJIEBOJOPOJOB U
raJIOreHOINPOU3BOIHBIX, TIPOBEJICHUE IPAKTUYECKON pabOThI: MOITydeHUe
JTUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Beraucnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJIHOT'O BEIIECTBA WM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HCXOJHBIX BEIICCTB WM IPOTYKTOB
peakiun).

Kucisiopoacoaepskamme oprannyeckue coelMHeHUus

IIpenenbHble OAHOATOMHBIE CHUPTHL. METAHOI M ATAHOJ: CTPOCHUE,
bu3MYecKue MU XUMHYECKHE CBOMCTBa (peakiMd C aKTUBHBIMU METaJlJIaMU,
rajJjioreHoBOJI0pOiaMH, TOpPEHHUE), MpPUMEHEHUE. BoaopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBME METaHOJIa U ATAHOJIa Ha OPraHU3M YEJIOBEKA.

MHOroaToMHbl€ CHUPTHL. ITWICHIVIMKOIbL M TJIMUEPUH: CTPOCHUE,
dusnuecknue W XUMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJUIaMH, KaueCTBEHHAsl PeaKilisl Ha MHOTOaTOMHbBIE CIIUPTHI). JecTBUe Ha
opraHusMm 4yesoBeka. [[puMeHeHue rimiepuHa u dTUICHTIIUKOJIS.

deHos: CTpoeHHE MOJEKYJbl, (U3UYECKUE M XUMHUYECKHE CBOMNCTBA.
Tokcuunocts enona. [Ipumenenue denoma.

Anbaeruapl U kemowuvl. DOpManbIAETU, alETAIBIACTU: CTPOCHUE,
bu3MYECKre U XMMHUYECKHE CBOMCTBA (PEaKIMU OKUCIICHUS M BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIINN), TTOJy4eHHE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeAC/IbHBIE KapOOHOBBIC KHCJIOTHL. MypaBbpuHaAs U
YKCYCHasi KUCJIOTBI: CTPOCHUE, (PU3NUECKUEe U XUMHUYECKUE CBOMCTBA (CBOMCTBA,
o0ume [UIsl  Kjacca KHUCJIOT, peakuus JTepupuKalu), TMOJy4eHUe H
npuMeHeHune. CTeapuHOBas U OJICMHOBAs KUCJIOTHI KaK MPEICTAaBUTEIM BBICIIINX



KapOOHOBBIX KHCJIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOILIEE EUCTBHE.

CrnoxHble 3(Hpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIXx  3¢upoB. Kupbl. T'mapomus xupoB. IlpumeHeHune KHUPOB.
buonorunueckas poib KUPOB.

VYraeBonpl: cocraB, kjaccuukamus  yriieBojoB (MOHO-, JU- U
nojucaxapuael). [7OKo3a — TPOCTEHIIUN  MOHOCAaxXapua: OCOOEHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKICHNUE B MPHUPOJIE, TPUMEHEHNUE,
ouonoruyeckas poiib. @otocunTe3. PpyKkTO3a Kak U30MEP TIIFOKO3bI.

Kpaxmai 1 nesuironosa Kak npupoJHble moaumepsl. CTpoeHue Kpaxmalia u
nesutono3el.  dusnyeckue M XMMHUUYECKHE CBOMCTBAa Kpaxmajia (THUIpOJiu3,
KAueCTBEHHAsI PEAKLIHSI C HOJOM).

OKCIEpUMEHTAIbHBIE METO/Ibl M3YYEHHSl BELIECTB W HMX IPEBpAIICHUI:
IPOBEICHNE, HA0IO/ICHUE U ONUCAaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIOUPTOB, KAYECTBEHHbBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOrOaTOMHBIX CIUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
rugapokcugom meau(ll)), ampaernmoB (OKuUCIECHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u rumpoxcumom wmenu(Il), B3aummopeiicTBue Kpaxmayia ¢
MOJIOM), TPOBEICHHUE MPAKTUYECKON padOThI: CBOWMCTBA pacTBOpa YKCYCHOU
KHUCIOTBI.

Pacuérnble 3anaum.

Brruucnenuss mo ypaBHEHHI0O XUMHUUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOI'O0 BEIIECTBA WM MPOAYKTAa PEAaKUMU N0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WUJIM MPOIYKTOB
peakiun).

A3soTconepxKanue OpraHn4ecKue COSIUHEHHS.

AMMHOKHUCIIOTBI ~ Kak  aM(OTEpHbIE  OpraHUYECKWE  COCIUHECHHUS.
dusnyueckre U XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IIIHIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuasl.

benku kak NmpupoJIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHusd. llepBuunas,
BTOpPUYHAsl M TPETHUYHAs CTPYKTypa OENKoB. XMMHUYECKHE CBOMCTBa OEIKOB:
TUAPOIIN3, IEHATYpALNsl, KAYECTBEHHBIC PEaKIIU Ha OENKH.

OKCHEepUMEHTAIbHBIE METO/Ibl M3Y4YEHHMsS BEUIECTB U MX MPEBpaIICHUI:
HaAOJIIOJICHHE U ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB: JI€HATypauus OeIKOB
IIPU HarpeBaHUH, I[BETHBIE PEaKIIUK OEIIKOB.

BbicokomoJieKyIsipHbIe COeIUHEeHUS



OCHOBHBIE TOHATHUS XHMHUU  BBICOKOMOJEKYJSPHBIX  COCAUHEHHM:
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEPHU3ALUH, CPEeIHss
MOJEKyIsipHass macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYISIPHBIX
COECIMHEHUH — MMOJIUMEPHU3ALUS U IMOJUKOHICHCAIU.

OKCIEpUMEHTAIHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPAIICHMI:
O3HaKOMJIEHHE C oOpa3laMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3U.

Peanuzanuss MeEXNpeAMETHBIX CBS3€M NpPU HM3YYEHUU OPraHUYECKOU
xumu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJNb30BAHME KakK OOIINX
€CTECTBCHHO-HAYYHBIX ITOHATUN, TaK U MOHATHUM, SIBISIOLIUXCS CUCTEMHBIMU
JUIs1 OTZIEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SBJICHHE, HAy4HbIA (akKT,
TUIOTE3a, 3aKOH, TEOpHsl, aHAIMU3, CHUHTE3, KiIaccU(UKAIMs, MEPUOIUYHOCTS,
HaOII0/IeHNE, U3MEPEHHUE, SKCTIEPUMEHT, MOICTUPOBAHHE.

®usuka: Marepus, DOHEpPrus, Macca, aroM, D3JIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PM3NYECKUE BEIUYMHBI U €AMHUIIBI UX U3MEPEHHUSI.

buonorust: kierka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOrMYECKH AaKTHUBHBIE BellecTBa (O€IKH, YriaeBOAbI, KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOABI, IMOJIE3HBIE HCKOMAaeMbIe,
TOIUIMBO, PECYPCHI.

TexHomorus: NUILEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IHTAHUSA,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKME MpenapaThbl, MaTeprabl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckne OCHOBbI XUMHH

XUMUYECKUN 3ieMeHT. AToM. fnpo aroma, H30TOIBI. OJIEKTPOHHAA
000J10uKa. DHEPreTUYECKUE YPOBHH, ITOAYPOBHU. ATOMHBIE OpOUTaH, S-, pP-, d-
aaeMeHThl. OCOOCHHOCTH paclpeesieHus dJEKTPOHOB MO OpOUTATIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepuonunueckuit 3axkoH u llepuonnueckass cucremMa XUMHYECKUX
snemeHTtoB [J[. WM. Menneneera. CBsI3p NEPUOAMYECKOTO 3aKOHA W



[lepmonnueckon cucrembl xumuuyeckux snemeHToB [[. M. MengeneeBa c
COBPEMEHHOW TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOpa3yeMbIX UMHU MPOCTBIX M CIOKHBIX
BEIIECTB II0 TpylnmnaM M NEepUoJaM. 3HAYEHHWE NEPHUOJNYECKOrO 3aKOHA B
Pa3BUTUU HAYKH.

CtpoeHnne BemecTBa. XHUMHUYECKasl CBs3b. BHABI XUMHYECKOM CBSI3U
(KOBaJICHTHAsI HETIOJIAPHAS U TMOJISIPHAsI, MOHHAs, METAJIIMYecKas). MexaHu3Mbl
o0pa30oBaHUsl KOBAJEHTHOM XHUMHUYECKON CBsI3W (OOMEHHBII U JIOHOPHO-
akienTopHbii). BomoponHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPULIATEILHOCTb.
Crenenb okucieHus. OHbI: KATUOHBI M aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUs. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [UIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTb CBOWCTBA BEIIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY.

IlonsATHEe O IHCHEPCHBIX cUcTeMax. VICTUHHBIE W KOJUIOMIAHBIE PACTBOPHI.
MaccoBast 101151 BelecTBa B pacTBOpe.

Knaccudukanuss ~ HEOpPraHMYECKUX  COECTUHEHHII. HomeHnknarypa
HEOPraHMYECKNX BEIIECTB. [ €HeTHYecKass CBA3b HEOPraHWYECKUX BEIIECTB,
IIPUHAUICKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakuus. Krnaccudukanuss XUMHUYECKHMX peakuuid B
HEOPraHWYECKON U OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHSI MAaCChl BEUIECTB,
3aKOH COXPAHEHHUs U IIPEBPALIECHUS DHEPIUU [IPYU XUMHUUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHBIX  (PAKTOPOB.
OOpaTtumble peakiuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOIIME Ha
COCTOsIHUE XUMUUuecKoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutudeckass auccounanus. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX pacCTBOPOB BELIECTB: KUCAsl, HEUTpaabHAas, [IEIOYHAs.

OKHCIUTENBHO-BOCCTAH OBUTENBHBIC PEAKIIMH.

OKCNEpUMEHTAIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M HMX IPEBpALICHUI:
nemoHcTpauus Tabmun «llepmonnueckas cucreMa XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa», n3ydeHue MOJIETIeN KpUCTANIMYECKUX PEIIETOK, HAOIII0IeHNE
MU OIMCaHWE JIEMOHCTPALMOHHBIX W JA0OpPAaTOPHBIX OIBITOB (pa3iloKeHHE
IIEPOKCUJA BOXOPOJA B IIPUCYTCTBUM KaTaJM3aTopa, OIPEIEIICHUE CpPEabl
pPacTBOPOB BEHIECTB C TNOMOIIBK) YHHMBEPCAJBHOIO HWHIAMKATOpA, PEAKLNH
HMOHHOT0 OOMEHa), MPOBEJICHUE MPAKTUYECKOW paboThl «BlusiHuEe pazmuuHbIX
(akTOpPOB Ha CKOPOCTh XUMUYECKON PEAKIIUN.

Pacuérnrble 3amaun.



Pacuétel 1O ypaBHEHUSIM XHWMHYECKMX pEaKlUHWii, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C MCIIOIb30BAHUEM MOHATUS «MacCOBas
JI0JIS1 BELIECTBAY.

Heopranuueckasi xummust

Hemeramnsl. Ilomoxxenne HemeraiuioB B llepuomndeckon cucreme
xumuueckux sneMeHToB J[. 1. MeHneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
@u3NYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha IMpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAKHEUIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepomga ©  KpeMHHUA) U HMX  COSAWMHEHUN  (OKCHIOB,
KHUCIIOPOICOAEPIKALIUX KUCIIOT, BOAOPOIHBIX COSIUHEHUN).

IIpuMeHeHne BaKHEUIIMX HEMETAIUIOB U UX COEAMHEHNN.

Meramnsl. [lonoxenune meraios B [lepuoauueckoil cHCTEME XUMHYECKUAX
sanementoB J[. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJICKTPOHHBIX
o0osouek atomoB MeTaiuioB. Obmue pusznyeckne cBoicTBa MeTayioB. CIiiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUI P HAMIPSYKEHUI METAILIOB.

XUMUYECKUE CBOMCTBA BOKHEUIIMX METAUIOB (HATPUM, Kalui, KalabIUi,
MarHui, alfOMUHUHN, IIUHK, XPOM, YKEJI€30, ME/Ib) U UX COCAMHEHUI.

OO6mme cnocoObl MoMy4YeHHs] MeTaJUIOB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHUS! BEIIECTB U MX MNPEBPALICHUN:
U3y4eHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl», 00pa3I[OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1ayu, HaOMIOJCHUE M OMHCAHHWE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICUCTBHE TUJPOKCHAA  AIIOMUHUS €
pacTBOpaMy KHUCJIOT M IIEJIOYEHM, KadyEeCTBEHHbIE pEAaKUUH Ha KaTHOHBI
METaJJIOB).

Pacuérurle 3amaumn.

Pacuétsl Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOMUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CIU
OJIHO W3 BEIIECTB UMEET MPUMECH.

XuUMUS U KU3Hb

Ponp xuMuu B 00ecrieueHUH SKOJOTUUECKOM, YHEPTeTUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHU MEAUIUHBI. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIAX MPOMBIIUIEHHOTO
MOJIYYEHUS BaXKHEHIIIUX BEIIECTB.



YenoBek B MHpE BEHIECTB W MATEPUATIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepHaibl, KOHCTPYKIIMOHHBIE MAaTEpHaJbl, KpPACKH, CTEKIIO, KEpamuKa,
MaTeprabl A1 ANEKTPOHUKH, HAHOMATEpUaibl, OPTAHUYECKUE U MUHEPAIbHBIE
y100peHus.

XuMHUA U 30pOBbE YEJIOBEKA: IPAaBUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja OE30MACHOIO HCIOJIb30BaHUSI MPENapaToB ObITOBOU
XUMHH B IOBCEHEBHON KU3HU.

MexnpeaMeTHbIe CBA3U.

Peanuzaius MEXOpEAMETHBIX CBSI3eM NpU  HM3y4CHHM OOmeH W
HEOPraHM4eCKOM XuMHM B 11 Kilacce OCyIIECTBIIIETCS 4Yepe3 MCIOJIb30BAHUE
Kak OOLIMX €CTECTBEHHO-HAayUHbIX MOHATUH, TaK W TOHATHH, SBISIOIIAXCS
CHUCTEMHBIMH U1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MTOHITHS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIaccu(ukaius, MNepuoANIHOCTh, HaOIIOACHHE,
JKCIEPUMEHT, MOAEIUPOBAHNUE, U3MEPEHHUE, SIBICHUE.

®usuka: Marepus, dHEPrus, mMacca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TOI, pPaJAUOAKTUBHOCTb, MOJIEKYJId, DSHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TeJNO, OOBEM, AarperaTHoe COCTOSIHME BEIIECTBa, (U3NYECKUE
BEJIMYMHBI U EUHHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHmsM, -JKocucTema, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbBIE TOPOABI, TMOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast POMBIIIJIEHHOCT, METAJLTYpPrus,
IIPOU3BOJICTBO CTPOUTENBHBIX MaTepHaIOB, CEJIbCKOXO3IUCTBEHHOE
IIPOU3BOJICTBO, NALIEBas ITPOMBIIIJIEHHOCTb, dapmaneBTHYECKas
IIPOMBIIIEHHOCTb, ITPOU3BOICTBO KOCMETHYECKUX IIPENAapaToB, IPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTepuaos, AJIEKTPOHHAA IIPOMBIIUICHHOCTb,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMDLI 11O
XMMM11  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
0o0y4JarolmMUMHUCs TMPOTpaMM CpPEIHEro oO0Iero oOpa3oBaHusl (JTMYHOCTHBIM,
METaNpeIMETHbIM W MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOW IS
pa3paboOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHUS MPOrPAMM CPEHErO OOIIETo
00pa30BaHUs ABJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM MOAXOJA0M B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IMpeaMeTa «XUMHUsD Ha YPOBHE CPEAHETO
o0r1ero 00pa3oBaHuUs BIJICICHBI CICAYIOIUE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUMCKON Tpa)KTaHCKONW HUJEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPE/IEIICHHUIO;

HaJU4Yue MOTUBAIIMU K O0YUEHHUIO;

[[EJICHANPABICHHOE Ppa3BUTUE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha
OCHOBE KIIIOUEBBIX LEHHOCTEM M HMCTOPUYECKUX TpaauLMid 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCSI B CBOEH
JEeSATeTbHOCTH [IEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MPUCYITUMU 11EIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJU4Yue TMPABOCO3HAHUSA JKOJOTHYECKOM KYIbTYpPhl M CIIOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NMpEAMETa «XHUMUS» IOCTUTAIOTCS B
€ANMHCTBE Y4eOHOH M BOCIUTATEIbHOW JEATEIHbHOCTH B COOTBETCTBHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IEHHOCTSIMU U UJI€alaMH POCCHICKOT0 Tpa)KJaHCKOro 00IecTBa, MPUHATHIMU B
o0lllecTBE HOpMaMU U MpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIUMU MPOIEccaM
CaMOIIO3HAHMS, CaMOpPA3BUTHSI M HPABCTBEHHOI'O CTAaHOBIICHUS JIMYHOCTH
00yJaromuxcs.

JluyHOCTHBIE pe3ynbTaThl OCBOCHUS TMpeaMeTra «XUMUs OTPaKaroT
c(hOpMUPOBAHHOCTh OMNBITA TO3HABATEIBHOM M MPAKTUYECKOW JeATEIbHOCTU
00y4Jaromuxcs Mo peaanu3aliuy NPUHSITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS



OCO3HAHMS  OOy4YalOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEICTAaBICHUS O COLMAIbHBIX HOPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEITEIILHOCTH IPU CO3JaHUN
y4€0HBIX TPOEKTOB, PEUIEHUU Y4€OHBIX U TO3HABATEIbHBIX 3a/1a4, BHIIIOJIHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHMSA:

[EHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUSI K TPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTrO, YTO JOCTHKEHHUS HAYKU €CTh PE3YJIbTatT
JUINTENIbHBIX HAOIOJIEHNUHA, KPOIMOTIMBBIX 3KCIEPHUMEHTAIBHBIX ITOMCKOB,
MOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOIIEM
aHamu3e  MHQOpPMAlMM O  MEPEAOBbIX  JIOCTHXKEHUSX  COBPEMEHHOM
OTECUYECCTBEHHOM XMMMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 IIOBEICHHUS;

CIIOCOOHOCTM  OLICHMBAaTh CUTYalldd, CBSI3aHHbIE C XUMHYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCJEACTBHI 3TUX
MOCTYIIKOB;

4) (popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUs LEHHOCTEH 370poBoro M Oe3omacHOro olpa3a >KU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (pU3UUYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

COOIOZICHUsT TIpaBUJI 0€30MacCHOro OOpallleHus C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYAOBOM JAEATEIBbHOCTH;

MMOHUMAHUSl I1IEHHOCTH MPaBWI WHIWBUAYAJILHOIO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHUS B CUTYaLMSIX, YIPOXKAIOIIUX 3J0POBBI0 U JKU3HU
JIFOJICH;

OCO3HAHUS  TMOCIEACTBUA W HENPUATHS  BPEIHBIX  IMPUBBIYEK
(ynorpeb6aeHus aJkoroJis, HAPKOTUKOB, KYpEeHUSI);



S) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHM B  y4e€OHO-MCCIEN0BATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TMOJIE3HOW, TBOPYECKOM U APYIHMX BHIAX
JeSITeNbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE B pEHICHUH TMPaKTUYECKUX 3ajad
COLIMAILHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHHUIO Mpodeccuil pa3MyHOro poja, B
TOM YHCJIC HA OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAaHUH TI0 XUMHUH;

YBOKEHUS K TpPyay, JIOAIM Tpyda ©  pe3ylbTaTaM TpYyIAOBOU
JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJUBHUAYAIbHOW TpPACKTOPUU
oOpa3oBaHus, Oynymiei mpodeccuu U peam3anii COOCTBEHHBIX >KHM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U oTpeOHOCTeN 00IIeCTBa;

6) ’K0JI0rM4eCcKOro BOCIMUTAHUSA:

HKOJIOTUYECKHU LIEI€CO00Pa3HOro OTHOLIEHUS K MPHUPOJE, KaK UCTOUYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAaHUsS TJI00aTbHOrO0 XapakTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUSA
HKOHOMUYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON M COIUAILHOMN CPEeIbl;

OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BaHUS JOCTHIKCHHM XUMHUU IS
pelleHus: BOIPOCOB PallMOHAIBHOIO IPUPOI0NOJIB30BaAHUS;

AKTUBHOTO HEMPUSITHS JEHCTBHM, MPHHOCAIINX Bpel OKpYXKaromiei
IPUPOIHON Cpesie, YMEHUS MPOTrHO3UPOBATh HEOIArOMPHUITHBIE SKOJOTHUECKHE
MIOCJIE/ICTBUSA MIPEANIPUHUMACMBIX JEHCTBUI U MPEIOTBpAIIaTh UX;

HaJIM4YMsl  Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHHS, HKOJIOTMYECKON
KYJbTYpbI, OMNBITa JEATEIHHOCTH 3KOJOTUYECKOW HAINPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIbHON
MPAaKTHKE, CIHOCOOHOCTM W YMEHHS aKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI O NMO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUA CHEMU(PUKA XUMHUU KaK HayKH, OCO3HaHUs €€ poimu B
(opMHUPOBAaHUU PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3AaHUH LEIOCTHOIO
NpeCTaBIeHUsI 00 OKPYXKAIOIIEM MHUPE KaK O €AMHCTBE MPUPOABI U YEIIOBEKaA, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W pElIeHUH MpOoOJieM COXpaHEHUs
IPUPOHOTO PaBHOBECHS,



yOSXKJIEHHOCTM B OCO0OM 3HAUMMOCTH XUMUHM JJII COBPEMEHHOMU
UUBUJIM3AAA: B €€ T'yMaHUCTHUYECKOW HAIIPaBICHHOCTH W BAXXKHOM pOJIM B
CO3IaHMHM HOBOM 0a3bl MaTepHAJbHOW KYJIbTYpPbI, PEUIEHUU TJI00ATBHBIX
npoOJIeM YCTOMYMBOI'O Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUYECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3sBUTHUU  MEIULUHBL,
00€ecCreYeHnn YCIOBUN YCIICITHOTO TPYAa U SKOJIOTMYECKU KOM(MOPTHOMN KU3HU
Ka)KJIOro 4jieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METO/I0B
NO3HAHUS, HCMONb3YEeMBbIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTHU
WCIIONb30BaTh MOJNy4aeMble 3HAHMUS IS aHauu3a U OOBSICHEHHsS SBICHUUN
OKPYXKaroLIero MUpa M IMPOUCXONAIIMX B HEM WM3MEHEHUW, YMEHHMs JeNarhb
00OCHOBaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIINXCS
JAHHBIX C LEJIBI0 TIOJIYYE€HHUSI TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CAMOCTOSITETIHbHO HCHOIb30BaTh XUMUYECKHE 3HAHUS IS
pelieHust IpodJieM B peailbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K HENpPEepPhIBHOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUU MO XUMUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyJa B  pa3luyHbIX  cepax

npodhecCUOHATBHON JeATEeHbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3ysibTaTbl OCBOCHUSI y4e€OHOTO MpeaMeTa «XUMUSDHY
Ha YPOBHE CPEJTHEro 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HauYMMble s (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUYaIOIIUXCS
MEXAUCIUTUTMHAPHBIE (MeXMpeaMeTHBIE) oOlIeHayYHbIE MOHSTHS,
OTpaXKaroIINe IEIIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(UKY METOIIOB
MO3HAHUS, MCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, sIBJICHUE, MPOIECC, CUCTEMa, Hay4yHbId (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJAOBaHUE, HAOIIOJICHUE, H3MEpPEHUeE,
AKCHEPUMEHT U JIPYTHUe);

YHUBEPCAIIbHBIE y4eOHbIE JNENCTBHS (mo3HaBaTeNbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJISTUBHBIE), o0ecreunBapmme (HopMupoBaHue
(G YHKIIMOHAJIBHOM TPaMOTHOCTH U COIMATIbHON KOMIIETEHIIUU O0yUYarOIIuXCs;

CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA W  YHUBEpCAJIbHbIC
ydeOHbIe JIEUCTBUS B MMO3HABATEILHONW U COLIMAIbHON MPAKTHKE.



MeranpenMeTHbie pe3yJbTaThl OTPaKalOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABaTEIbHBIMM, KOMMYHHKATHBHBIMU W  PETYJIATHBHBIMU
JIEUCTBUSMU.

OBjaneHne  YHUBEPCAIBHBIMM  Y4€OHBIMH  NO3HABATEJIbHBIMH
NeCTBUSAMHU:

1) 6a30BbIE JTOTNYECKHE AeliCTBUSA:

CaMOCTOSITEILHO ~ (DOPMYJAUPOBATh W  aAKTYyaJIM3UPOBAThH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpeNeNsaTh LeNu ACATEIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU UX
JOCTHKEHHUS, COOTHOCUTH PpPe3ylbTaThl JAESATEIbHOCTA C IOCTaBJICHHBIMU
LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUI MPUEMBI JIOTHUYECKOTO MBILIJICHUS —
BBIJICTISITh XapAaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBATh UX B3aMMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHUS JIJIs1 OOBSICHEHUS OTIACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAaHHMS U KPUTEPUU JUIA KiacCU(pHUKAIIUKM BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MNPUYMHHO-CIICICTBEHHBIEC CBSI3M MEXIY H3y4yaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE paCCYXKACHUS (MHAYKTHUBHBIC, JACAYKTHUBHBIC, 10
AQHAJIOTWH ), BBIABJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHHUS;

NPUMEHITh B  MPOIECCe IMO3HAHWS, HUCIOIb3YyEMbIE B  XHUMUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBaTh  MOJEIbHbBIE
NpEACTaBJICHUSA — XUMUYECKUUW 3HAK (CHMBOJI) DJIEeMEHTA, XHMHYECKas
dbopMyrna, ypaBHEHHE XWMHUYECKOW pEAKIMU — TIPU PEUICHUH YICOHBIX
MIO3HABATEJIbHBIX W MPAKTUYECKUX 3a7ad, MPUMEHSITh HA3BAHHBIE MOJICIbHBIC
MIPEACTABIICHUSI /I BBISABJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIEA0BATENbCKHE TeHCTBUSI:

BJIQJICTh OCHOBAMH METOJIOB HaYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKLunii;

dbopmynupoBaTh €M W 3aJlaud  UCCJEJAOBAaHUS, UCIOJIb30BaTh
MOCTABJICHHBIE M CaMOCTOSTEIILHO C(HOPMYIMPOBAHHBIC BOIPOCHI B KAa4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (GOPMUPOBAHUS TUIIOTE3BI 1O MTPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHUS M IPOBEICHUS
YUYCHMYECKUX JKCIIEPUMEHTOB, COBEPIIECHCTBOBaTh yMEHHUs HaOMOAaTh 3a



XOJOM  IMpOLIEcCa, CAMOCTOSITENbHO  MPOrHO3UPOBATH  €r0  pe3ysbTar,
(dopmynupoBaTh 0000OLIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNbTATOB KCCIENOBAHMS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOJIETAHHOM
pabore;

NpUOOpEeTaTh OMBIT YUYCHUYECKOM MCCIIENOBATEIbCKON W MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIILHOMY
MOWCKY METOJIOB PELICHUs MPaKTUYECKUX 3ajad, MPUMEHEHUIO Pa3InYHBIX
METOJI0B MTO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HHGOpManUU (HAYYHO-
HOMYJIsIpHAsE JUTEpaTypa XMMHUYECKOrO COJEpXaHUs, CIPaBOYHBIE MOCOOHS,
pecypcbl UHTepHEeTa), aHaTM3UPOBaTh HHPOPMALIMIO PA3IMYHBIX BUOB U (HOpM
NpE/ICTABJICHUsI,  KPUTUYECKH  OLEHHUBaTh €€  JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb;

(dbopMynIupOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METO/BI IIPU MOUCKE U
orbope HHpOpMAIMK, HEOOXOAUMOM [JIsi BBINOJIHEHHUA Y4eOHBIX 3ajau
ONPENEIEHHOrO TUIIA;

IpUOOpeTaTh OMBIT UCHOJIb30BAaHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJOTUH U PA3NUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MpPEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCIOJIb30BaTh HAy4HbIA S3bIK B KA4yeCTBE CpEACTBA Mpu padoTe ¢
XUMHUYECKON uH(pOpMalueil: MNPUMEHITh MEXIpPEAMETHbIe ((pU3nUYecKue u
MaTeMaTU4YecKue) 3HAaKM W CHUMBOJIbI,  (opMynbl,  abOpeBUATYpHI,
HOMEHKJIATypYy;

UCIOJb30BaTh M MPEeoOpa3OBbIBATh 3HAKOBO-CHUMBOJHYECKHE CPEICTBA
HaTrJIsITHOCTH.

OsgJ1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€ICTBHSIMH:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXX/IaeMOM TEMbl B XOJ€ Juajiora
U/WIU JTUCKYCCUH, BBICKa3bIBaTh WUICH, (HOPMYIUPOBATH CBOMU MPEIJIOKEHUS
OTHOCHUTENIBHO BBINTOJIHEHHUSI PEJIOKEHHOM 3a1a4H;

BBICTYIIAaTh C NPE3CHTALUEN PE3yNbTaTOB O3HABATEIBHON JIEATEIbHOCTH,
MOJIyYCHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBIMIOJIHEHUM ~XMMHUYECKOIO JKCIIEpUMEHTa, MpakTUYecKod paboThl MO
UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEUIECTB, PEAIM3AMU y4eOHOr0 NPOEKTa U
(opMynHpoBaTh BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM
COIJIACOBAHMS MO3UIIMIA B X07€ 00CYK/I€HUSI 1 0OMEHA MHEHHSIMU.

Ogy1aieHNe YHUBEPCAJIbHBIMHU PeryJATUBHBIMHU AeCTBUAMM:



CaMOCTOATENIFHO TUIAHUPOBATh W OCYHIECTBJISTH CBOIO TO3HABATEIHHYIO
JIESITENbHOCTh, OMpenelisis e€ Leld U 3aJadyd, KOHTPOJUPOBATh U MO MEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMPENJIaraéMblii aaropuT™M JACUCTBUI MpU
BBITIOJIHCHUU YYE€OHBIX W MCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
s exTuBHBIN cOCO0 UX pEIIeHUs C Y4ETOM TOTYyYEeHHsS] HOBBIX 3HAHHM O
BEIIECTBAX M XUMHUUYCCKHUX PEAKITUAX;

OCYIIECTBJIATH ~ CAMOKOHTPOJb CBOEH  JIEATELHOCTH HA  OCHOBE
camMOaHaJIM3a ¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSA Kypca «OpraHuueckass XuMUSD)
OTpaXaroT:

chOpPMUPOBAHHOCTh TPEICTABICHUNA O XUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJU XUMHUU B TO3HAHUU SIBJICHUU
opuposbl, B (OPMUPOBAHUM MBINUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOM TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTUYECKHUX
3alad4 U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/0POBBIO H
MPUPOTHON CpeAE;

BJIJICHUE CUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIKOYAET:
OCHOBOIOJIAralolne TMOHATUS (XMMUYECKUH DSJIEMEHT, aToM, JJIEKTPOHHAas
o00JIOYKa aTroMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPUILIATEIHHOCTbD,
XUMUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpali€HHAs),
MOJIb, MOJSIpHAas — Macca, MOJSPHBIA  O00BEM,  YIJIEpPOJHBIA  CKEJeT,
GyHKIIMOHAIbHAST TPYMIMa, PaguKall, U30MEpHUsS, H30MEPhI, TOMOJOTHYECCKUI
psid, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJA U a30TCOAEpPKAIIUE COECIUHEHHS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSIUHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHnueckux BeniectB A. M. byrneposa,
3aKOH COXPaHEHHUS MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUH; MHUPOBO33PEHUECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUS
MPUYUHHOCTA U CHUCTEMHOCTH XHUMHUYECKUX SBJICHUU, (DAKTOIOTUUECKHUE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHUH U 0O€30MacCHOM HCIIOIb30BAHUU
BOKHEUIIINX OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU IEATEIbHOCTH
YEJI0BEKa;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBIISATh XapaKTEPHBIC MPU3HAKU TOHSTHH,
yCTaHAaBJIMBaTh MX B3aMMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS
MIpU OMHUCAHUU COCTaBa, CTPOEHUS U MIPEBPAILICHUN OpraHUYE€CKUX COCTUHCHUN;

c(hOpMUPOBAHHOCTh YMEHHI UCIIOIH30BATh XUMUUYECKYIO CUMBOJIUKY IS
COCTaBIICHUS MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpPraHMYECKUX BEIIECTB U YPaBHEHUM XUMHUYECKUX PEaKIUi,
W3rOTaBJIMBATh MOJEIN MOJIEKYJT OPraHMYECKUX BEIIECTB JJIsi MILTFOCTPALIMU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIUBATh MPUHAIJIC)KHOCTh U3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIaCCy/TpyIIe COequHEHUN (YrJIeBOJOPOAbl, KHUCIOPOA M a30TCoJepKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUsS), JAaBaTb UM Ha3BaHUS 110
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpuBOAUTH TPUBUAIbHBIC
Ha3BaHUs OTJIETbHBIX OPraHMYECKUX BELIECTB (ITWICH, MPOIUJICH, AllCTUIICH,
ATUJICHTIINKOJIb, TIUIEPUH, (eHOI, (HOPMATTBIETH I, alleTATbICTH I, MypaBbUHAS
KHCIIOTa, YKCYCHasi KHCIIOTa, OJEMHOBas KHCJIOTa, CTEapUHOBAs KHUCIOTA,
[II0KO3a, PPYKTO3a, KpaxMaJl, HeJUIH0103a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BHUABI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHbIC);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa nnsi OOBSICHEHUS 3aBHCHMOCTU
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOEHUSI; 3aKOH COXPaHEHUs] MacChl
BEILECTB;

chOpMUPOBAaHHOCTh YMEHUW  XapakTEepU30BaTh COCTaB, CTPOEHUE,
dusznueckre U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEIEH pa3TUYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB (METaH, 3TaH, 3TWICH, MPOMUJICH, alleTUIEH,
Oyramuen-1,3, metunOyraauen-1,3, 6€H3071, METaHO, TaHOJ, ITUJICHTJIUKOIb,
TJIMIEPUH, (PEHOJI, alleTallbJIeTH/ I, MypaBbHUHASI U YKCYCHAsl KUCIIOTHI, TJI0K03a,
Kpaxmall,  IeJUTI0JI03a,  aMUHOYKCYCHas  KHUCJOTa),  WJUITIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YIIEBOJAOPOIHOTO ChIpbs (HE(Th, HPHUPOAHBIA Ta3, Yrolib), CHOCOOBI X
nepepaboTKu U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB NIEPepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUMCICHHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MTPOIYKTa
peaKiuu MO W3BECTHBIM Macce, 00BhEMY, KOTUYECTBY OIHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKIUN);



c(OpMUPOBAaHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOAaX HAy4YHOIr' O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB
U XUMHUYECKUX  sIBIeHUM  (HAOMIOIEHWE, U3MEpPEHHE, DKCIEPUMEHT,
MOJCIIMPOBAHUE), UCIOIb30BATh CHUCTEMHBIE XHUMHYECKUE 3HAHUS IS
NPUHATHS PEHICHUNA B KOHKPETHBIX KW3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM,;

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWiIa  TOJIB30BAHUS
XUMUYECKOM TOCY0M W J1abOpaTOpHBIM OOOPYIOBaHUEM, a TaKXKe IpaBuiia
oOpalieHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITOTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJIHATh XUMHUYECKUN
AKCHEPUMEHT (MpeBpalleHUs] OpPraHUYEeCKUX BEIIECTB NPU HArpeBaHUH,
MOJIyUCHUE HTUIIEHA M M3YYEHHE €ro CBOWCTB, KayeCTBEHHbBIE pEaKIUu
OpPraHMYECKUX BEIIECTB, JACHATypamus OCJIKOB TpU HArpeBaHWU, I[BETHBIC
peakuuu OEKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHUKH O€30MMACHOCTH IPHU
oOpallleHUH C BEIIECTBaMU M JIA0OPATOPHBIM OOOPYIOBAHHEM, MPEICTABISATH
pe3yabTaThl XMMHYECKOrOo JKcIepuMeHTa B ¢GopMme 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIui U (OPMYIUPOBATH BBIBOJBI HA OCHOBE JTHX
pE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIINIO, TIONydaeMYI0 W3 pa3HBIX HMCTOYHUKOB (CpelICTBA MAacCOBOM
uHpopmanu, IHTepHET U 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COONIIOAATh  TpaBUiia  DKOJOTUYECKH
1enecoo0pa3Horo MoBeAeHUs B OBITY M TPYAOBOM JEATENbHOCTH B IENAX
COXpaHEHMSI CBOETO 37I0POBbSl U OKPYKAIOIIEH MPUPOAHON CpeJbl, OCO3HABATH
OMacHOCTh BO3JICMCTBUSI HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX OPraHUYECKUX
BelIEeCTB, MoHUMas cMmbich nokazarens [1JIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUSI U TPEAOTBPAICHUS WX BPEJHOTO BO3JCHCTBHUS Ha OpraHu3M
YeJI0BEKa,

JUTs1 0OY4aIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
MIPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUI;

JUISL CIEMbIX W CJIa0OBUIASIIMX OOYYalolUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHuit JI.  bpaiing nmma  3anumcu
XUMUYECKUX HOpMYIL.

11 KJIACC



[IpeameTrHbie pe3ynbTaThl OCBOCHUSI Kypca «OOmias U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, PO XUMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (POPMUPOBAHUM MBINUICHUS] U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOJIUMOW I PELICHUS] MPAKTHUYECKUX
3alad U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
IIPUPOIHOU CPELE;

BJIQJICHUE CHUCTEMOM XHMMHWYECKMX 3HaHHMM, KOTOpas BKJIIOYAeT:
OCHOBOITOJIATAIONINE TOHATHS (XUMUYECKHI 3JIEMEHT, aToM, M30Tol, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUTMUECKasi, BOJIOPOAHAs), KpUCTAIUIMYECKas
pemETKA, TUMTBI XUMHUYECKUX PEAKIIUM, paCTBOP, AICKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAST AUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON PEaKIuu, XUMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON auccounanuu, nepuoguueckuii 3akod [{. 1. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHUsS U MPEBpallCHUs
SHEPIruu MPU XUMHUUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHUPOBO33PEHUECKUE 3HAHUS, JIekKAIIMEe B OCHOBE TOHUMAHMUS
NPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SBJICHHH, (DaKTOIOrHYecKue
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BaHUU
BAXHEUTITNX HEOPTaHWYECKUX BEIICCTB B OBITY M MPAKTUUECKOU JIESITEIIbHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKU TMOHSATUM,
yCTaHAaBJIMBaTh WX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSTHUS
IIPU ONKMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHU;

chOpMUPOBAHHOCTh YMEHHM HCTIOIB30BaTh XUMHUUYECKYIO CHMBOJIUKY IS
cocraBiieHUs (GOpMyJd BEHIECTB W ypPaBHEHHM XHMHYECKUX PpEaKIIHil,
cuctematuueckyto HomeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJICJIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIil ra3, yriaeKUCbli ra3, aMMuUak,
rami€Hasi U3BeCTh, HeraiéHas U3BeCTh, MUThEBAs CO/IA, MUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHUW OMNPENEsATh BAJICHTHOCTh U  CTEIECHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB B COCAUHEHHSIX PA3IMYHOIO COCTaBa, BHU]
XUMUYECKON CBSI3M (KOBAJCHTHAs, MOHHAs, METAJTMYECKas, BOJOpPOJHAs) B
COCIMHEHUAX, THUIM KPUCTAUIMYECKON PEHmIETKM KOHKPETHOrO BElIeCTBa
(aToMHasi, MOJIEKYJISIPHAS, MOHHASI, METAJUIMYECKasi ), XapaKTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHCHUH;



c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBIIUBaTh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIECTB IO MX COCTaBY K ONpPEAENEHHOMY Kiaccy/Tpymie
coenMHEHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETaJUulbl, OKCHJIbI,
OCHOBaHUS, KUCTIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIMUECKOTO 3aKOHA
. W. MengeneeBa W JEMOHCTPUPOBATH €TI0 CHCTEMATU3HMPYIOLIYIO,
OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIIHNH;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHMYECKUX 23JIeMeHTOB 1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XuMHUeCKHX djeMeHToB JI. M. MenneneeBa, WCIONb3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMMHYECKHX DSJIEMEHTOB U HX
COEIMHEHUN 10 mepuoAaMm U rpymnmnaMm llepuoanueckoid CUCTEMbl XUMUYECKUX
anemenToB JI. 1. Menpeneena;

chOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) O0OIINE
XUMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEHIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE FEHETUYECKOM CBSI3M MEXKAY HEOPraHUYEeCKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUDUIIUPOBATH XUMUUECKUE PEAKIIUU T10
Pa3IUYHBIM MPU3HAKaM (YUCITYy U COCTaBY pearupyroliux BEIIECTB, TETLNIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTETICHEH OKHMCIICHHS JJIEMEHTOB, 00paTUMOCTH
peaxkiyu, y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHHUM COCTABIISITh YPABHEHUS PEAKIIUN Pa3TUIHBIX
TUIIOB, TIOJHBIE U COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO OOMEHa,
YUYUTBIBAsL YCIOBHUS, MPU KOTOPBIX 3TU PEAKIIUU UIYT A0 KOHLIA;

chOpMUPOBAHHOCTh YMEHHUHA TMPOBOJUTH PEAKIINH, TOATBEPKIAONINE
KauyeCTBEHHBIN COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOAHBIX  PacTBOpPAX
HEOPraHMYECKUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHUN PpaCKpBhIBATh CYIIHOCTb OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM TOCPEACTBOM COCTABJICHUS BJECKTPOHHOTO
OaslaHca ATUX PEaKIInii;

c(hOPMUPOBAHHOCTh  YMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakIMu OT pa3MYHBIX (DAKTOPOB; XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (TTPUHIIUIL
Jle Illatenwe);

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb XUMUUYECKHE IPOIIECCHI,
JeXallre B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUs CEPHOM KUCIOThI, aMMHaKa, a



Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAayYHBIX MPUHIUIAX H
HKOJIOTUYECKUX MPOOIIEMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOANTH BBIYUCIICHUS C HCIIOIb30BAHUEM
MOHSITHUSl «MAaccoBasi A0JIsl BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOLIEHUH ra3oB
OpY XUMHMUYECKHUX peaklusiX, Macchl BellecTBa WiIM 00bEMa ra3oB 110
U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O0bEMY OJHOTO M3
YYacCTBYIOILIMX B PEaKIMH BEILIECTB, TEIIOBOro 3((deKra peakunuu Ha OCHOBE
3aKOHOB COXpPaHEHHUS MAcChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

cOpMUPOBAHHOCTh ~ YMEHUM  COONIOJAaTh  MpaBujia  MOJb30BAHUS
XMMHUYECKON TOCyI0i M JTabOpaTOpHBIM OOOpPYJOBaHHEM, a TaKXe MpaBuiIa
0OpaleHNs C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSMHM I10 BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB,;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JIOKEHUE IEPOKCH/IA BOJOPOAA B IPUCYTCTBUU KaTalln3aropa,
ONpPEACIICHHE CpEAbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIHHOIO
UHAMKATOpa, BIMSHHE pPAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOH
peaKuuy, peaklud HOHHOrO OOMEHa, KayeCTBEHHbIE PEaKUUU Ha CyibQar-,
KapOoHaT- W XJOPUA-aHUOHBI, HA  KaTHOH aMMOHHs,  pellIeHue
AKCIIEPUMEHTAJBHBIX 3a7ady 1o TeMaMm «Meramwbsy u «Hemeramwsy) B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKH O€30MaCHOCTH NpHU OOpallleHuHu C
BEIIECTBAMU M JIAOOPATOPHBIM OOOpY/OBaHUEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (popMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

C(OPMUPOBAHHOCTh YMEHHUN KPUTHUYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
UHPOpMAIMIO, MOIY4YaeMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOU
KOMMYHUKalu, UHTepHEeT U Ipyrux);

C()OPMUPOBAHHOCTh ~yYMEHUH  cOOJIOAaTh MpaBuUia  IKOJIOTMYECKU
1[eJ1ecCO00pa3HOr0 MOBEACHUS B OBITY M TPYAOBOM MEATEIHHOCTH B ILENSAX
COXPaHEHUSI CBOETO 37J0POBbSl U OKPYKAIOIIEH MPUPOIHOM Cpeibl, OCO3HABAThH
OMaCHOCTh BO3JEHUCTBHUS Ha >KMBBICE OPraHU3MbI OIPENEIEHHBIX BEUIECTB,
noHumass cmeicn mnokazatensa [IJIK, mnoscHATe Ha npumepax CcHocoObl
YMEHBILICHUS] M MPEAOTBPALLEHUS] UX BPEIHOTO BO3JEUCTBUS Ha OPraHU3M
YEJI0BEKa,

JUIs O0Y4aroIIUXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATH 3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;



JUISL CIENbIX W CJIA0OBUIASIIIMX OOYYarolUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3HaueHuit JI. bpaiing nmma  3anucu
XUMUYECKUX HOpMYIL.
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https://infourok.ru/

CBOHCTB»

Ankaauensl. byranuen-1,3 u
metunoyrtaauen-1,3. Ilomyuenue
CUHTETHYECKOT 0 KaydyKa U pe3UHbI

11.11.2025

https://infourok.ru/

10

AJIKUHBI: COCTaB M OCOOCHHOCTH
CTPOCHMUS, TOMOJIOTUYECKUH PSI.
AlleTrieH — MpoCTEeUInii
IIpeJICTaBUTEIb AJIKUHOB

18.11.2025

11

Beruucienus 1o ypaBHEHHUIO
XUMUYECKOHN peaKIuu

25.11.2025

https://infourok.ru/

12

Apenbl: 0€H301 U TOJIyoJl. TOKCUYHOCTh
apeHoB

02.12.2025

13

I'enernyeckas cBsA3b YriieBOJAOPOJIOB,
NpUHAJJISKANX K PA3IMYHBIM KJlaccaM

09.12.2025

14

IIpuponHbIe HCTOYHUKHU
YII€BOJOPOI0B: IPUPOIHBIN ra3 U
HOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKU

16.12.2025

https://infourok.ru/

15

[TpupoaHbIe UCTOYHUKU
YIJI€BOJOPO/IOB: TIPUPOIHBIN Ta3 U
MOMYyTHBIE HEPTIHBIE Ta3bl, HEPTH U
MPOAYKTHI e€ mepepaboTKu

23.12.2025

16

KonTpomnbHas pabora o pazaeny
«YTIEeBOIOPOJIBI»

30.12.2025

17

[TpenenbHBIE OAHOATOMHBIE CIIUPTHI:
METaHOI U 3TaHoJ. BogopoaHas cBsa3b

13.01.2026

https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

18

MHOroaToOMHbBIE€ CHUPTHI:
STUJIEHTJIUKOJIb U TJIIMLEPUH

20.01.2026

19

DeHom: CTPOEHUE MOJIEKYJIbI,
(du3HYecKre 1 XMMUYECKHE CBOWCTBA,
[IpUMEHEHUE

27.01.2026

20

Anpaerunpl: GopMabIerua u
aretajabaerua. AeToH

03.02.2026

21

OOHOOCHOBHBIE ITpe/iEIbHBIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U
yKCyCHast

10.02.2026

https://infourok.ru/

22

[TpaxkTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

24.02.2026

23

CreaprHOBasi M OJICMHOBAsI KUCIIOTHI,
KaK MMPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

03.03.2026

24

MBpbL1a KaK COJIM BBICIIIX KapOOHOBBIX
KHCIIOT, MX MOIOIIee ICHCTBHE

10.03.2026

25

Crnoxxable 2(DUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIOT. ['uaponu3
CIIOXKHBIX 3(hUPOB

17.03.2026

26

JKupel: runponus, npuMeHeHue,
Ouonoruyeckas poib JKUPOB

24.03.2026

27

VYrineBonbl: cocTaB, Kjaaccu pUKaIus.
Baxnelimme npencTaBuTeNn: II0K03a,
bpykTOo3a, caxaposa

07.04.2026

28

Kpaxmain u 11emuiro103a Kak mpyupoIHbIe

https://infourok.ru/



https://infourok.ru/
https://infourok.ru/

IIOJIUM EPBI

14.04.2026

29

KonTtponbsHas pabora mo pazgeny

«Kucnopopconepxarine OpraHndecKue

coenuHeHus»/ Beepoccuiickas
IpoBepoYHas pabora

21.04.2026

30

OO61mas xapakTepucTuKa
a30TcoJepKaIUX OPraHUYeCKUX
coenuHenuii / Beepocceuniickas
MpOBepOYHas paboTa

28.04.2026

31

AMUHBI: METHJIAMUH U aHWJINH

05.05.2026

32

AMUHOKHCIIOTHI KaKk aM(oTepHbIe
OpPraHU4eCKUE COCTUHEHMS, UX

ounosornueckoe 3Hauenue. [lentuasl.

benku kak npupoaHsbie
BBICOKOMOJIEKYJISIPHBIE COETMHEHMS

12.05.2026

https://infourok.ru/

33

OCHOBHBIE OHATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHCHI/Iﬁ

19.05.2026

34

OCHOBHbIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMN.
IInacTmaccel, kKaydyKu, BOJIOKHA

26.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://infourok.ru/

11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposbHbie

Bcero
padoThI

IMpakTnyeckue
padoThbI

Jara
H3Y4YeHUA

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBare/bHbIE

pecypchl

XUMHYECKHN 3JIEMEHT. ATOM.
DneKTpoHHAas KOHQUrypalus aToMOB

02.09.2025

https://infourok.ru/

Ilepnonnueckuii 3axoH u Ilepuognueckas
cHUCTeMa XUMHUYECKUX 3yemeHnToB 1. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

09.09.2025

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX BJIEMCHTOB U UX COCAUHCHUM
10 TPYIIAaM U IepuoaaM. 3HaueHHe
MEPUOANYECKOr0 3aKOHA U CUCTEMBI
XUMH4ecKux 3nementos ..
MenpeneeBa B pa3BUTUU HAYKU

16.09.2025

https://infourok.ru/

Ctpoenue BeniecTBa. XMMUYECKast CBSI3b,
e€ BUJIbl; MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBs3U. BomoponHas cBA3b

23.09.2025

BasneHTHOCTB. DI€KTPOOTPULIATENBHOCTD.
Crenenb okucienusi. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

30.09.2025

IToHsiTHE O TUCHIEPCHBIX CUCTEMAX.
VIcTuHHBIE U KOJJIOUIHBIE PACTBOPHI.

07.10.2025

https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

MaccoBas J0Jis BEIllecTBa B pacTBOpe

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COCIMHCHUIA.
I'enernyeckas cBA3b HEOPraHUYECKUX
BEIIIECTB, Pa3JINYHBIX KJIACCOB

14.10.2025

Knaccudukanust XMMUIECKUX PEaKIuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB;
3aKOH COXPAHEHHUS U MMPEBpaICHUS
SHEPruM MPU XUMUYECKUX PEAKIIUAX

21.10.2025

Ckopocts peakuuu. OOpaTUMbIe PeaKIIHH.

XUMHUUECKOE paBHOBECHE

11.11.2025

https://infourok.ru/

10

[Ipaktuueckas padorta Ne 1. «BnusiHue
pa3IuyHBIX (AaKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKkIym»

18.11.2025

11

DNEKTPONUTUYECKAS TN CCOLIMALIMSL.
[Tonstue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiuu MOHHOrO OOMeHa.
I'maponu3 opraHuYecKuX 1
HEOPraHMYECKHUX BEILECTB

25.11.2025

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TorsTre 00 sneKTponm3e
pacIiaBoB M paCTBOPOB COJIEH

02.12.2025

13

KonTtponbsHas pabota o paszaeny
«TeopeTrdeckrne OCHOBBI XHMHUI

09.12.2025

14

MerTtaibl, HX IOJOXKEHHUE B

https://infourok.ru/



https://infourok.ru/
https://infourok.ru/

Ilepnoanyeckoit cucTreMe XUMHUYECKUX
anemenToB /JI. 1. MenaeneeBa u
0COOEHHOCTH CTpOCHHS aToMOB. O0IIHe
(bu3HYeCcKre CBOMCTBA METAJIOB

16.12.2025

15

CrnnaBel MeTaIOB. DIEKTPOXUMHUYECKUN
P HANIPSKCHUM METaJlI0B

23.12.2025

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUM, KAJINH, KaJIbIIHH,
MarHui, aJIIOMUHUN) ¥ UX COCTUHCHUM

30.12.2025

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIH U UX
COeIMHEHUN

13.01.2026

https://infourok.ru/

18

XuMHUYecKkre CBOMCTBA ITMHKA, JKelne3a U
UX COeTUHEHUI

20.01.2026

19

[Ipaktuueckas padota Ne 2. "Pemienue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 MO TEME
«Metanab»"

27.01.2026

20

Hemerampl, UX IOJ0KEHHUE B
[lepnoanueckoit cucreMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

03.02.2026

https://infourok.ru/

21

du3nvecKre CBOICTBAa HEMETAJIOB.
AnnoTponus HeMeTaIoB (Ha mpuMepe
KHCIOpoAa, cepbl, hocdopa u yriepoaa)

10.02.2026

22

XUMHUECKHE CBOMCTBA IaJIOr€HOB, CEPBI U
UX COEIUHEHNN

24.02.2026

https://infourok.ru/

23

XuMHYECKHE CBOMCTBA a30Ta, pocdopa 1



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

UX COEIUHEHNN

03.03.2026

24

XVWMHUYECKHUE CBOMCTBA Yriepoa,
KpEMHHA U UX COGI[I/IHGHI/Iﬁ

10.03.2026

25

[IpumeHenne BaKHENIINX HEMETAIIIOB U
HUX COETMHEHUH

17.03.2026

26

O00011IeHNE U CHCTEMATH3AIIAS 3HAHUH
no Teme «Hemerannely. Berancienus mo
YPaBHEHHSIM XUMHUYECKUX PEAKIIHI U
TEPMOXHUMUY ECKUE PACU EThI

24.03.2026

https://infourok.ru/

27

[Ipaktueckas padorta Ne 3. «Pemienue
9KCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Hemeramnisl"»

28

KonTponbsHas pabora 1o Temam
«Metamasl» 1 «Hemerambl»

07.04.2026

29

Heoprannueckue u opranndeckue
KUCIoThl. Heopranmueckue u
OpraHUYECKUE OCHOBAHUS

14.04.2026

https://infourok.ru/

30

AmpoTepHbIe HEOpraHUYECKue ’
OpPraHUYECKUE COCIUHCHHUS.
I'eneTnueckas CBA3b HEOPraHUYECKUX U
OPraHMYECKUX BEIICCTB

21.04.2026

31

Poiie xuMuu B o0ecrieueHnn
3KO0JIOTUY ECKOW, SHEPT€TUY €CKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTUH
MEIHUIIMHBI

28.04.2026

32

[IpencraBnenus 00 oOUMX HAYUHBIX



https://infourok.ru/
https://infourok.ru/

MPUHIIMIIAX MTPOMBIIIIEHHOT'0 MOJy4YeHUs
Ba)KHEUIIINX BEIIECTB

05.05.2026

https://infourok.
33 UYenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 12.05.2026 ttps://infourok.ru/
34 XuMUs U 310pOBbE YETIOBEKA 1 10.05.2026
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAaThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pazoBaHus

1

Teopetnyeckne OCHOBBI OPraHMYECKON XUMUHU

11

CdopmupoBaHHOCTH MpeCTaBICHUI 0 XUMUYECKON
COCTaBJIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpA, POJIM XHUMUHU
B MO3HAHMU SIBJIEHUI NpUPOABI, B ()OPMUPOBAHUU MBILIUIEHUS U
KyJbTypbl  JIMYHOCTH, €€  (yHKIMOHAIBbHOW TI'PaMOTHOCTH,
HEOOXOAMMOM JJIl pelIeHUs] MPAKTUYECKUX 3a/1a4 U 3KOJOTHYECKH
00OCHOBAHHOIO OTHOULIEHHUSI K CBOEMY 3[0POBBIO M IPHUPOIHOMN

cpene

1.2

Bnanenue cucremMoll XMMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIararouIue HOHSITUS (Monekyna, BaJICHTHOCTb,
IEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YIIEpOIHBIN CKeEJerT,
¢byHKUMOHANbHASL ~ Tpylmna, pajauKal, H30MEpUsl, H30MEpHI,
TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30Tcofiep)Kalllie COeAMHEHUs, OMOIOTNYECKU aKTUBHBIEC BEIIECTBA
(yrmeBonbl, XHUpbI, O€JKH), MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOpPUHU M 3aKOHBI
(Teopuss XMMHYECKOTO CTPOEHUS OpraHuyeckux Beuiects A.M.
bytiepoBa), 3aKOHOMEPHOCTH, CHMBOJHUYECKMH S3bIK XUMUH,
(akTomornyeckrue CBEIEHUs O CBOWCTBAX, COCTaBe, MOJIYYEHUU U
0€30I1aCHOM  MCMOJb30BAaHUU BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHWYeCKUX BELIECTB B OBITY M NPAKTHUYECKOH NEeATEIbHOCTH

YCJIOBCKa

1.3

CchopMHUpOBAaHHOCTh yMEHH BBISBISITH XapaKTepHbIC MPU3HAKH
MOHATUM, yCTaHABJIMBATh MX  B3aUMOCBS3b, MCIIOJb30BaTh
COOTBETCTBYIOUIME MOHSITUSA NMpPU OMMCAHUM COCTaBa, CTPOCHUSA U

MpEBPAILEHUI OPraHUYECKUX COCAUHEHUI

1.4

copMUPOBAHHOCTH YMEHHI  HCHOJIb30BAThH XUMHYECKYIO

CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX




(pa3BépHyTOH, COKpaméHHOi) (HOpMYT OPraHUYECKUX BEIIECTB U
YPaBHEHUI XUMHYECKUX PEAKIUI, U3rOTABIMBATh MOAEIN MOJIEKYII
OPraHMYECKUX BEIIECTB [JI MIUIKOCTPAlMM WX XUMHUYECKOTO H

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMHUpOBaHHOCT, yMEHUH YCTaHABIMBATH MPHHAAICKHOCTD
W3YYCHHBIX OPraHUYECKUX BEIISCTB MO UX COCTABY U CTPOCHHIO K
onpenenéHHOMY Kiaccy (TpyIie) COeAMHEHHH (yTJIeBOIOPOIbI,
KHCIIOPOJ ¥ a30TCOACPIKAIIIE COCTUHEHHS, BRICOKOMOJICKYIISPHBIC
COCIMHCHHMS), JaBaTh WM Ha3BaHWS 110 CHCTEMAaTHYECKOM

Homenkiatype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHUS ONMPEAEISATh BUABI XUMUYECKOU CBA3U

B OpPraHUYECKUX COCTUHEHUX (OJMHAPHBIE U KPATHHIE)

1.6

ChopMUpOBaHHOCT, YMEHHUSI TPUMEHSTH: TIOJOKEHUS TEOPUU
CTpoeHusi opraHumdyeckux BemectB A.M. bBytnepoBa s
OOBSICHEHUSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTpOCHH:; 3aKOH COXpPaHCHUA MACChl BEIICCTB

VYranesonopoasl.  Kucnoponmcomepikamme W a30TCOIEpKAIIUe

OpPraHu4CCKUC COCINHCHUA. BLICOKOMOHeKyJISIpHLIe COCOMHCHUA

2.1

CchopMupOBaHHOCT, YMEHUH NPUBOAUTH TPUBHAJIBHBIE HA3BAHUS
OT/IEJIbHBIX OPraHMYECKUX BEIECTB (3TUJIEH, IPOIUJICH, alleTHJIeH,
ATUJICHTIIMKOJb, TIULEPHH, (eHOd, popMalbIerus, aneTaibaeru,
MypaBbHHasl KHUCIIOTAa, YKCYCHas KHCIOTa, OJEUHOBas KHCIIOTA,
CTeapuHOBasl KUCIIOTA, TIIOK03a, (hpyKTO3a, Kpaxmall, LEeII03a,

TJTAITAH)

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOCHHUE,
(bu3nYecKre ¥ XUMHYECKHE CBOWCTBA THIMYHBIX MpPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, dTUJICH,
MIPOIKJIEH, aleTHiIeH, OyTaaueH-1,3, metunOyTaauen-1,3, GeHson,
METaHOJI, 3TaHOJI, STUJICHTJIMKOJIb, TJIALIEPUH, denom,
aleTalbICTH, MypaBbHHAs M YKCyCHasi KHCJOTHI, TJIIOKO3a,

Kpaxmali, [[eJUII0J103a, aMUHOYKCYCHAas KUCJI0Ta)

2.3

ChopMHUpOBAaHHOCTh yMEHUS HIIIOCTPUPOBATH T'E€HETHYECKYIO
CBSA3b MEXAY THUINUYHBIMU MPEICTABUTEISIMU Pa3JIMUHBIX KJIACCOB
OPraHWYECKMX  BEUIECTB  YPAaBHEHHMSMU  COOTBETCTBYIOILIMX

XUMHYECKUX PEAKIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT

24

C(l)OpMI/IpOBaHHOCTI) YMCHUA XapaKTCpHU30BaAThb HNCTOYHHNKHN




YTJII€BOJOPOIHOIO ChIPhs (HEPTH, MPUPOAHBII a3, yrojb), COCOObI
UX T1epepabOTKM U MPAKTUYECKOE MPUMEHEHUE IPOIYKTOB

nepepadoTKu

XUMHA U KU3HL. PacyéThl

3.1

ChopMupoBaHHOCTH YMEHUW BIAJACTh CHUCTEMOH 3HaHWK 00
OCHOBHBIX METO/JaX HAYYHOTO MMO3HAHMS, UCIOJB3YEMBIX B XUMUU
MpU W3YYEHUU BEIIECTB M XMMHYECKUX SIBICHHH (HaOmroaeHue,
U3MEpeHue, OKCIEPUMEHT, MOJEIUPOBAHUE),  HCIOIb30BAThH
CUCTEMHBIE XUMHUYECKHE 3HAHUS [Js NPUHATHS pPEIICHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C BEIIECTBAMHU U

X MPUMECHCHUCM

3.2

CchopMupoBaHHOCTh yMEHHH COOJIIOJATh MpaBHJA IOJb30BAHUS
XUMHUYECKOM mocynoi U 1a00paTOpHbIM 000pYyIOBAaHUEM, a TaKXkKe
mpaBuja OOpalieHHsT C BEIIeCTBAMH B  COOTBETCTBHUU C
WHCTPYKIUSMU 110 BBIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX

OIIBITOB

3.3

ChopMUpOBaHHOCT, ~ yMEHHUW  IJIAHUPOBATH M BBINOJHATH
XUMHUYECKUN 3KCHEepUMEHT (TIpeBpallleHUs] OpraHMYeCKUX BELIECTB
MpU HAarpeBaHUU, MOJNYUYEHHE STUJIEHA M HM3yUYEHHUE €ro CBOMCTB,
KAueCTBEHHbIE PEAaKUMUU OPraHUYeCKWX BEIIECTB, JACHATypalus
OeIKOB MpU HarpeBaHWM, LIBETHbIE peakuuu OelKoB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MaCHOCTH TpH
oOpallleHUu ¢ BelIeCTBaMH U J1abOpaTOpPHBIM 00OPYIOBaHUEM;
MPEACTABIATh Pe3yJIbTaThl XMMHUYECKOIo 3KCIepUMEeHTa B (opme
3alKCu YpaBHEHHH COOTBETCTBYIOUIMX Peakiuil U (opMyInpoBaTh

BBIBOAbI HA OCHOBC 3THX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTH ~ YMEHHI  NPOBOAUTH  BBIYHCICHUS IO
XMUMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOINYECTBa UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH MO HM3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOIO M3 MCXOIHBIX BEIIECTB WIA MPOAYKTOB

peakim)

3.5

ChopMUupOBaHHOCT, ~ YMEHUH  KPUTHUYECKHM  aHAJIU3UPOBATH
XUMHUYECKYI0 MH(OpMaLKIO, MOTy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoi HHpopManuu, cetb IHTepHET U ApyTHe)

3.6

ChopMUpOBaHHOCTh YMEHHI COOJIIOJATh TMPaBUIa IKOJIOTHYCCKU

1eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOW JESATEILHOCTH B




LENSAX COXPAHEHMsI CBOETrO 3J0pPOBbS U OKPYKAKOLIEH NPUPOAHOU
Cpelbl, 0OCO3HABATh OIIACHOCTb BO3JEHCTBHSI HA KUBBIE OPraHU3MBbI
ONpEAECNEHHBIX  OPraHWYECKHX  BEIIECTB, IIOHUMAas  CMBICI
nokazatens [IJAK (mpenenbHO AONYyCTUMOR  KOHIEHTpPALUH),
MOSICHATH Ha MPHUMeEpax CIOCOObI YMEHBIICHUS U MPEAOTBPALICHUS

HUX BPCAHOI'O BO3,Z[€I>10TBHH Ha OpraHu3M 4€JI0BCKa

11 KUIACC

Kon
NpoBepsIeMoro
pe3yabrara

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOM
06p330BaTeJIbHOﬁ nporpamMmmsbl CpeaHETo od1ero 06pa3OBaHI/IH

1

TeopeTI/I‘leCKI/Ie OCHOBbI XMMHHU

1.1

Bnanenne cucreMol XMMUYECKHX 3HAHMWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE TOHATHSA (XHMHUYCCKUH  DJIEMEHT, aTOM,
9JIEKTpOHHAsT 000J0YKa aToma, S-, p-, O-3JeKTpOHHBIE OpOHTAIH
aTOMOB, HMOH, MOJEKYJIa, BAJECHTHOCTb, JJIEKTPOOTPHIATEIbHOCTD,
CTCNEHb OKHCIICHHSI, XMMHYECKasi CBs3b, MOJb, MOJISIpHAsh Mmacca,
MOJISIPHBIA 00BEM, KPHCTAJUTMYECKas PEeIIETKa, THIThl XHMHUYECKUX
peaximit (OKUCTUTENTLHO-BOCCTAHOBUTENBHBIE, 9K30- u
PHIOTEPMUYECKHE, peaKUUu  HMOHHOro  oOMeHa),  pPacTBOp,
ANEKTPOIUTBI, HEIJIEKTPOJIUTHI, AIEKTPOJUTUUYECKAST OUCCOLIMALINS,
OKHCIIMTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOW PpPEAKLIHH,
XUMUYECKOE  PaBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANIEKTPOIUTHYECKON nucconuanuu, llepuonnueckuii 3akon [I.1.
MenyeneeBa, 3aKOH COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, IMOJIYYCHHH M O€30IaCHOM HCIOJb30BAHUU
BOKHEHIIIMX HEOPraHMYECKUX BEIIECCTB B OBITY W IPAKTHYECCKON

JACATCIIBHOCTH 4YCJIOBCKA

1.2

ChopMupoBaHHOCTh YMEHHUI BBISBIISATH XapaKTEpHbIE MPU3HAKH U
B3aMMOCBSI3b M3YUYEHHBIX TOHSATUN, IPUMEHATH COOTBETCTBYIOLINE
MOHATUSA IIPU OINHCAHUU CTPOCHHUS U CBOMCTB HEOPraHUYECKUX
BEILIECTB U UX MPEBPALICHUH; BBISBIATh B3aUMOCBSI3b XUMUYECKUX
3HAaHUM €  TOHATUSAMHU U TPEACTABICHUAMH  JPYTHX

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB




1.3

Brnagenre OCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHHUHN (HaOMIOAeHNEe, W3MEPEHHE, IKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopMupOBaHHOCTH YMECHHH ONPENEIATh BAJICHTHOCTh M CTCIICHB
OKHMCJICHUS XUMHUYECKHUX 3JIEMEHTOB B COCIUHEHHUSIX Pa3JUYHOrO
cocTaBa, BHJl XHMHYECKOW CBsA3M (KOBAJICHTHAs, WOHHAS,
MeTajIndecKas, BOJIOPO/THAS) B COCIMHEHHUSX, THTI
KPUCTAJUIMYECKON pEMIETKH KOHKPETHOrO BellecTBa (aToMHasl,

MOJICKYJIAPpHAA, HOHHAA, MeTaJ’IJ’II/I‘IGCKaﬂ)

1.5

ChopMHUpOBaHHOCT, YMEHHUH OIpENeisTb XapakTep Cpeasl B

BOJIHBIX paCTBOpPax HEOPraHM4C€CKuX COGHI/IHGHI/Iﬁ

1.6

ChopMHUpOBaHHOCT, yMEHHS KJIACCHU(HUIMPOBATH XHUMHUYECKUE
peakiuy MO  pa3U4YHBIM TpU3HAKaM (YUCIy U COCTaBy
pearupyromux — BELIECTB,  TEIIOBOMY  3(PQeKTy  peaxiuw,
W3MEHEHHUIO CTEMEHEW OKHUCIECHUS DJIEMEHTOB, OOpaTUMOCTH

peaKuuu, y9acTUIO KaTaanu3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHUM COCTABJIATh YpPaBHEHUS PEaKIUi
pa3IMYHBIX THUIIOB, TMOJIHBIE M COKpAILEHHBIE YPaBHEHHUs pPEaKIui
MOHHOTO OOMEHa, YYUTHIBAsl YCIOBHS, IIPU KOTOPBIX TH peaKIUuu

HUAYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH yMEHUM IIPOBOJUTH peakuuu,
MOJATBEPKAAOIINE KaueCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIBITHBIM IIYTEM HOHBI,

IIPUCYTCTBYIOIKME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB

1.9

CdopmupoBaHHOCTh yYMEHUU pPacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIbHO-BOCCTaH OBUTENBHBIX peakIuii MOCPEICTBOM

COCTaBJICHUSA JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.10

CdopmMupoBaHHOCT YMEHHH OOBSCHATh 3aBHCHUMOCTb CKOPOCTH

XMMHMUYECKOH peakluu OT Pa3IUuyHbIX (GaKTOpOB

1.11

ChopMuUpOBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIICHUS
XMUMHYECKOrO PaBHOBECHS B  3aBUCHMOCTH OT  BHEIIHErO

BozaeiicTBus (mpuniui Jle [laTenne)

OO6m1ast 1 HeOpraHuYecKask XUMHsI

2.1

CdopmupoBaHHOCTH YMEHUN pacKkpbiBaTh cMbIcH [lepuoamdeckoro

3akona  JI.W. MenneneeBa U JIEMOHCTPUPOBATH ero




CHUCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIbHYI0 U IMPOrHOCTUYECKYIO

byHKIIMH

2.2

ChopMupoBaHHOCTP ~YMEHHUHM  XapaKTEPHU30BaTh  JJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHMYECKHX OJJEeMEHTOB 1—4 mepuojoB
Ilepuoanueckoii  cucTemMbl ~ XUMUYECKUX  3nemeHTtoB  JI.U.
MenpeneeBa, UCHOJB3Ys TMOHATHS «S-, P-, 0-ameKTpoHHBIE
opouTaATH, «QHEPreTHYEeCcKre YPOBHIY, 00BACHSITD
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
COCIMHECHHUI TO TiepronaM W rpymmaMm [lepuoandeckoil CHCTEMBbI

xuMu4deckux 3neMeHToB /.M. MeHneneera

2.3

CdopmMupoBaHHOCTh YMEHUM XapaKTEPU30BaAThH (OMHUCHIBATH) OOIINE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TMOATBEPXAAaTh CYyIIECTBOBAHWE TEHETUYECKOH CBSI3U
MEXKJIY HEOPraHMYECKMMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHHMA

COOTBCTCTBYIOIIHUX XUMHUUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCTH yYMEHUW YCTAHABIMBATh MPUHAIICKHOCTH
HEOPraHWYECKUX BEIIECTB [0 UX COCTABY K ONpeAeIEHHOMY KJlaccy
(rpynme) coeguHeHWW (TPOCTBIE BEHIECTBA — METAUIBl U
HEMETaJUIbl, OKCHUIbl, OCHOBaHHS, KHUCJIOTHI, aM(OTEpHBIC

TUIPOKCHUTBI, COJIH)

25

ChopMHUpOBaHHOCT, ~ YMEHHI  HCIONB30BATh  XUMHYECKYIO
CUMBOJIMKY JUIA COCTaBJIeHHS (OpMYJl BEIIECTB M ypaBHEHHWH
XUMHUYECKUX PEaKIui, cucrematnueckyto HoMeHkaaTypy (IUPAC)
U TpUBMAJIbHBIE HA3BAHUSA OTAECIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapHelii ra3, YrJeKUCHIbIM Ta3, aMMUaK, ramiéHas HU3BECTb,

HeraméHas HU3BECTb, IIMThEBAA COJA, IMPUT U ,I[pyTI/IC)

2.6

CdopmMupoBaHHOCTh YMEHHM XapaKTEPU30BaAThH (OMHUCHIBATH) OOIINE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB, TMOATBEPXAATh CYyIIECTBOBAHWE TEHETHYECKOH CBS3U
MEXKJYy HEOPraHMYECKMMH BEHIECTBAMU C IOMOIIBIO YpaBHEHUU

COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIUN

2.7

ChopMUpOBaHHOCT,  yMEHMH  IJIAHUPOBATH U BBIIOJHSATH
XMMHMYECKUN HKCIEPUMEHT (pa3ioKeHHe IMEepoKCHJa BOaopoia B
IOPUCYTCTBUM KaTalu3aTopa, OINpEIeNIeHue Cpeabl pPacTBOPOB
BEIIECTB C IOMOINBIO YHUBEPCAIBHOTO WHIMKATOpPA, BIHUSHUE

Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH pPEeaKIuy, Peakuu




MOHHOT'O0 0OMEHa, KaueCTBEHHBIE PEaKIMu Ha cynbdaT-, KapOoHAT-
U XJOpPHJI-aHUOHBI, = Ha  KAaTHOH  aMMOHUS,  pCIICHHE
OKCHEPUMEHTAJIBHBIX  3aJad 1o  TemMaM  «Meraubly |
«HemeTtamnmel») B COOTBETCTBHMM C  TMpPaBWIAMH  TEXHUKH
0e3o0macHOCTH TpU OOpalleHUuu C BEIIeCTBAMU H J1aOOPAaTOPHBIM
0o0OpyIOBaHUEM;  TPEINCTaBIATh  PE3yJIbTATHl  XHUMHYECKOTO
JKCTIIEpUMEHTa B (OpMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIMX

peakiuii 1 (HopMyIHUpPOBATh BEIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB

2.8

CdopMupoBaHHOCTH yMEHUH COOJIOJATh MpaBWIA TOJb30BAHUS
XMUMHMYECKON MOCyA0i U J1abopaTOpHBIM 00OPYZAOBaHHEM, a TAKKe
npaBuia oOpalleHus C BEHIeCTBAMH B COOTBETCTBHUU C
MHCTPYKIUSIMU 110 BBINOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

2.9

ChopMupoBaHHOCT,  YMEHHH  XapaKTepu3oBaTb XHMHUYECKHE
IPOLECCHI, JIeXKAllMe B OCHOBE MPOMBIIIJIEHHOTO IOJIy4YEeHHs
CEepHOM KHCIOTBl, aMMHakKa, a Takke C()OpPMUPOBAHHOCTH
peACTaBICHUNH 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJOTHYECKHX

npobiieMax XHMHUYECKOTO IPON3BOICTBA

XUMHUA ¥ KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTH MpeICTaBIECHUI 0 XUMUYECKON
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJIM XUMHUH
B TO3HAHWM SIBJICHUU TPHUPOABI, B (DOPMUPOBAHUU MBIIUICHHUS H
KyJIbTYpbl ~ JIMYHOCTH, €€  (YHKIIMOHAILHOH TI'PaMOTHOCTH,
HEOOXOIUMOM JUIsl PEIICHUsI MPAKTHUYECKUX 3a7a4 U SKOJIOTHUYECKH

00OCHOBAaHHOIO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOMN

cpene

3.2

ChopMHUpOBaHHOCT, ~ YMEHUH  KPUTHYECKM  aHAJIM3UPOBATH
XMMHMUYECKYI0 MH(OpMAIHIO, OJYy4yaeMyl0 U3 Pa3sHbIX MCTOYHUKOB

(cpencTBa MaccoBOif KOMMYHUKAIMH, c€Th VIHTEpHET U Ipyrue)

3.3

ChopMupoBaHHOCTh YMEHUH COOJIIOIATH MPaBUIA KOJIOTHYECCKH
1eJIECO00PAa3HOro MOBEACHUS B OBITY U TPYJIOBOU J1E€ATEIbHOCTH B
LENISIX COXPAHEHHUsS! CBOEro 3J0pOBbS M OKpPYXArOLIEH MPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3ACHCTBHUS Ha JHKHUBBIE OPraHU3MBbI

OHpeﬂeHéHHBIX BCIICCTB, ITOHHMMAsa CMBICII IIOKa3aTCJIA H}IK,




HOSICHATH Ha MPUMeEpPax CIoCoObl YMEHbILEHUS U MPEIOTBPALLEHUS

X BPpCAHOI 0 BO3I[CI710TBPI$I Ha OpraHu3M 4€JI0BCKa

3.5

ChopMupoBaHHOCT, ~ YMEHHH  NPOBOJAUTH  BBIYHUCICHHUS  C
UCIOJIb30BAaHUEM IIOHSTUS «MAccoBasi J10JIs BELIECTBA B PaCTBOPEY,
00BEMHBIX OTHOLIEHUH Ta30B MPH XUMHYECKHX PEAKLHUAX, MACCHI
BEllecTBa WM 00bEMAa Ta30B IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OIHOTO U3 YYaCTBYIOLIMX B peakluu
BEIIEeCTB, TemIoBoro »¢@dekra peaknuuu Ha OCHOBE 3aKOHOB

COXpaHCHU MACChl BCHICCTB, IIPEBPAIICHNA U COXPAHCHUA SHECPIrUU




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHU4ECKON XUMUU

11

Hpe}lMeT OpFaHquCKOfI XUMHU: €€ BO3HUKHOBCHHEC, PA3BUTHUC U 3HAUCHUC B
IMMOJIYYCHHHU HOBBIX BCHICCTB U MATCPHAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKUX

coenuHennid A.M. bytnepoBa, €€ OCHOBHBIE TOJIOKEHHUS

1.2

CrpykTypHble (DOpPMYJIBI OpraHMYECKUX BELIECTB. [ OMOJOrus, M30MEpHsL.
XuMHUecKas CBA3b B OPraHUYECKUX COCAMHEHHUAX — OJMHAPHBIC U KPaTHBIC

CB3H. Hpe,[[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaL[I/II/I OpraHn4CCKuX BCIICCTB

1.3

Homenknatypa  opraHM4ecKMx  COCOWHEHUU  (CHUCTEMaTHYecKas) U
TpUBHAJIbHBIE Ha3BAHUS BAKHEUIIMX MPEACTABUTEIEH KIACCOB OPraHMYECKHUX

BC€IICCTB

YrneBo1opojbl

2.1

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHMH psan. MeraH u 3TaH —
MpOCTeHINe MpeCTaBUTENN aJKaHOB: (pr3MUECKne U XUMHUYECKHe CBOWCTBA
(peakuuu 3aMelIeHUs U TOPEHHUs), HAXOXKIEHUE B INPUPOAE, MOJIy4YEHUE U

IIPUMECHEHUE

2.2

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKUI pAn. OTHIEH U IPpONUJICH —
HpOCTeI\/’ILHI/Ie NpeACTAaBUTCIIN AJIKCHOB: (l)I/ISI/I‘ICCKI/Ie 1 XMMHYECKHE CBOHCTBaA
(peaKL{I/II/I TuaApupoBaHusi, TaJIOTCHUPOBAHUA, THApAaTallid, OKHCICHHA U

HOJ'II/IMepI/ISaHI/II/I), IMMOJIYUCHHUEC U IPUMCHCHUC

2.3

Anxaauenbl: OyraaueH-1,3 u merunOyragueHn-1,3: crpoeHue, BaxHeWINe
XUMHUYECKHUE CBOMCTBA (peaxmus MOJIMMEPU3AIUN ). [Tonyuenue

CUHTETHYECKOI' 0 Kay4yKa U PE3HHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJIOTHYECKUN psAll. AlLlETUIIECH
— TPOCTEHIINIA TPEICTABUTENb AJKWHOB: COCTAaB, CTPOCHHE, (PU3MYECKHE U
XUMUYECKHE  CBOMCTBA (peakuuMd TUIPUPOBAHUS, TaJOTrCHUPOBAHUSA,

rUpaTalyy, TOPEeHus ), MOIy4eHue U TpUMEHEHUe

2.5

Apenbl. beH3on: cocrtaB, cTpoeHHe, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA
(peakuu rajoreHMpoBaHUsT M HUTPOBAHHUS), IMOJy4YEHHE U TPUMEHEHUE.

Tomyon: cocTaB, cTpoeHue, GU3NUECKHE U XUMUYECKUE CBOMCTBA (peakiuu




raJIOreHUPOBAaHUS U HUTPOBAHUS), MOTyYEHHE U IpUMEHEHue. TOKCHYHOCTb
apeHoB. ['eHeTnyeckas CBS3b MEXAY YIJI€BOJOPOJAMH, IMPHUHAMIEKAIIUMHA K

Ppa3JIM4YHbIM KJlacCaM

2.6

[IpuponHble HMCTOYHHUKK yriaeBOAOPOAOB. llpupomHslii ra3 W NONYTHBIE
HedTsaHble Ta3el. HedTh 1 €€ mpoucxoxnenue. CriocoOsl mepepadoTku HedTH:
MeperoHka, KPeKUHTI (TepMUYECKUN, KaTaTuTUYecKuil), mupoiau3. [IpomyKTel
nepepaboTku HepTH, HX MPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.

KaMeHHBI yrosb U MPOAYKTHI €ro nepepadoTKu

Kucnopoaconepxxaniue oprannueckie CoeuHEHUs

3.1

IIpenenbHble  OAHOATOMHBIE CHUPTHL. METaHOJ M 3TAHOJ: CTPOEHHE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peakuMM C aKTUBHBIMH MeETaJUlaMU,
rajioreHoBOJ0pOaMH, T'OpEHHE), MpUMEHEHHe. BoaoponHbie CBSI3U MEXIy
MOJIEKYJIaMH CIUPTOB. J[elCTBHE METaHOIA U 3TaHOJIa HA OPraHU3M YEJI0BEKa.
MHOroaToMHbpl€  COUPTBHL. OJTWICHIJMKOJNb W  TIHLEPHH:  CTPOEHHE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs PeaKIvsi Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBue Ha

OpraHu3M 4Y€JIOBCKaA. HpI/IMCHeHI/IC MO epruHa U 9TUJICHT JIMKOJIA

3.2

@eHon: cTpoeHHME MOJICKYNb, (U3MYECKHMe M XUMHYECKHE CBOICTBa.

ToxcuuHocTh (peHona. [Ipumenenmne genomna

3.3

Anpnerupl M KeTOHbL. ~ Dopmanpieruj, ameTaibleruja: CTPOCHUE,
(I)I/ISI/I‘IGCKI/IG nu XUMHUYECCKUEC CBOICTBA (peaKHI/II/I OKHUCJICHUA n

BOCCTaHOBJICHHA, KQUCCTBCHHBIC pCaKI_II/II/I), MOJYUCHHUC U TIPUMCHCHUC

3.4

OnHOOCHOBHBIE Npe/ieNbHbIe KapOOHOBBIE KUCIOThI. MypaBbuHas U YKCYCHAs
KHCIJIOTBI: CTPOEHUE, (pu3nyeckre U XUMHUYEeCKHe CBOICTBA (CBOMCTBA, 001IHe
JUId Kiacca KHUCIJIOT, peakuus sTepuuKkanuu), MOJydeHHE U IMpPUMEHEHHUE.
CreapuHoBass W OJIEMHOBAas KHUCJIOTBI KaK IPEICTAaBUTENN  BBICHIUX
KapOOHOBBIX KHCJOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCJOT, HX

MOIOIIIEE IEHCTBHE

3.5

Crnoxuble »¢upbl Kak HpOU3BOAHBIE KapOOHOBBIX KuciIOT. [uuponus
coXHbIX 3¢upoB. Kupel. I'mapomus xupoB. IlpuMeHeHue KUpoB.

buonoruyeckast poib KUpOB

3.6

VYrineBoasl:  coctaB, KiaccupuKaus ~— yriaeBonoB  (MOHO-, OU- H
nonmcaxapuabl). [JF0Ko3a — TpocTeWmui MOHOCAaxXapua: OCOOCHHOCTH
CTPOEHHST MOJIEKYJIbI, (PU3NYECKIE U XUMHUECKHE CBOMCTBA (B3aMMOIEH CTBUE
¢ rtuapokcunom wmenu(ll), oxucneHme amMMUAYHBIM PACTBOPOM OKCHIA

cepebpa(l), BoccraHOBIIeHUE, OPOKEHUE TIIFOKO3bI), HAXOXKJECHUE B TPUPOJIC,




npuMeHeHue, Ouosornueckas pojb. PoTocuHTe3. DpyKTO3a KaKk H30MEp
rioko3bl. Kpaxman u nemmono3a Kak HpupojHbele nosumepbl. CtpoeHue
KpaxMmajla U LeJUl0Jio3pl. PU3nveckrue U XMMHUYECKHE CBOICTBa Kpaxmasa

(Tuzponu3, Ka4eCTBEHHAS PEAKIIHS C HOJIOM)

A3oTconepxkalime opraHudeckue CoeauHEHUs

4.1

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHndeckue coeanHenus. Ousnueckue u
XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe rauiuHa). buonornueckoe

3HAa4YCHUEC aMHUHOKHMCIIOT. HCHTI/IIILI

4.2

benkn kak TpUpOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelaKoB. XUMHYECKHE CBOWCTBa OEJIKOB:

ruapojin3, J1cHaTypanua, Ka4CCTBCHHbBIC PCAKIIUU HA Oeku

BBICOKOMOJIEKYIJIIPHBIE COEAMHEHUS

5.1

OcHOBHBIE MOHATUS XHMHHU BBICOKOMOJICKYJIIPHBIX COCIUHCHUI: MOHOMCEDp,
MMOoJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MMoJIMMEpH3alu, CpCaH A
MOJICKYJIApHasd Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHCHI/Iﬁ — ONOoJMMEpH3alra U MMOJMKOHACHCAIIUA

5.2

DKClepUMEHTAJIbHbIE METOJbl HM3Y4YEHHS BEIIECTB U HUX IPEeBpallleHHi:
O3HAKOMJIEHHE ¢ 00pa3lamMi MPHPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IJIACTMACC, KaydyKoB. [onydyeHrne CHHTETHUECKOrO KayuyyKa U PE3UHBI

11 KUIACC

Kon

HpOBGpﬂEMbIﬁ 3JIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBbI XMMHNU

1.1

XUMHYECKUH 3JIeMEHT. AToM. Slapo artoma, uH30TONbBI. DJIEKTPOHHas
000109Ka. DHEPreTHYeCKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOUTamu, S-, pP-,
d-snemenThl. OCOOCHHOCTH pacHpeeNeHUs] DJIEKTPOHOB II0 OpOUTAsIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOHPUTypaLIHsl

aTOMOB

1.2

[lepunonnuecknii 3axkoH u Ileproguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JAU. MenneneeBa. CBsA3p nepuoanyeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMbl XUMHYECKUX 371eMeHTOB J[.1. MeHpeneeBa ¢ COBpeMEHHON Teopuen
CTPOEHUSI aTOMOB. 3aKOHOMEpPHOCTHM M3MEHEHHsI CBOMCTB XHUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 110 I'pyNIaM U

nepuosiaM. 3HaueHHE EPUOAUUECKOr0 3aKOHA B Pa3BUTHH HAYyKU




1.3

Crpoenue BemniectBa. XUMHUYECKas CBS3b. BHIBI XUMHUYECKOH CBS3U
(KoBaJIeHTHAsT HEMOJSIpHAS W TOJSIpHAs, MOHHAs, MeTajumdeckas). VoHbI:
KaTHOHBI W aHUOHBI. MeXaHu3Mbl 0Opa30BaHUS KOBAJICHTHOW XWMHYECKOMN

cBsi3U (0OOMEHHBIN U TOHOPHO-aKIIENITOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTh. D1eKTpoOoTpHIIaTENbHOCTh. CTETIEHh OKUCICHUS

1.5

BemectBa  MONEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HMBl KPUCTAUIMYECKUX PEHIETOK.
3aBUCHMOCTb CBOIMCTBa BEIIECTB OT THUINA KPUCTAJUIMYECKOW pPEIIETKHU.
[lonsitue o mucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMIHBIE pPacTBOPHI.

MaccoBas 10Jis BelecTBa B pacTBOpe

1.6

Knaccuduxanms HEOPraHMYeCKUX COEIMHEHHUH. Homenknatypa

HCOPraHN4CCKHUX BCUICCTB

1.7

Xumuueckass — peakuus. Kiaccudukamuss — XMMHUYECKHX — pEeakiuid B
HEOPraHMYEeCKOM W OpPraHMYeCKOM XHMMHUU. 3aKOH COXPAaHEHHS MAacChl
BEILIECTB, 3aKOH COXPaHEHHUS W TPEBpAILCHUS PHEPrUM MPU XUMHYECKUX

peaxknusx

1.8

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuMU4eckoe paBHoBecue. DakTOpHI, BIUSIONINE Ha

COCTOSIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle [latense

1.10

Onexrponutrnyeckas nuccoruanusa. CuiibHble U crnadble 35eKTponuTel. Cpena
BOIAHBIX PACTBOPOB BCHICCTB: KHUCIAs, HeﬁTpaJII)HaH, mIeJa049Hasd. PeaKHI/II/I

HOHHOT0 o0OMeHa

1.11

OKHMCINTENBHO-BOCCTAHOBUTEILHBIE peakuuun

HeOpFaHI/I‘IGCKaﬂ XHUMUA

2.1

Hemeramnsl.  [lonoxenune HemeramuioB B Ilepuogmueckoil  cucreme
xuMHuueckux snemeHToB JI.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHS aTOMOB.
®duznueckre CBOMCTBA HEMETAUIOB. AJLIOTPONUs HEMETAIOB (Ha IpUMepe

KHCII0poa, cephl, pocdopa u yrieponaa)

2.2

XUMHUYECKHE CBOWCTBA BAXKHEWUIIMX HEMETAJUIOB (TaJOr€HOB, CEphI, a30Ta,
dbocdopa, yrmepoga W KpEeMHHUA) U UX COCAUMHEHUH  (OKCHIOB,
KHCIIOPOICOJIEPIKAIIMX KHCIIOT, BOJOPOAHBIX coeauHeHuit). [IpuMenenune

BAXKHENUIIINX HEMETAJIJIOB U UX COEAUHEHUN

2.3

Meramnel. [lonoxenne meramnoB B [lepuonnueckoil cucreMe XMMHUYECKHX
anementoB JI.M. MenneneeBa. OCOOEHHOCTHM CTPOEHHS DIIEKTPOHHBIX

000JIOYEK aTOMOB METAaJIOB. O6H.[I/Ie (l)I/ISI/I‘IeCKI/IC CBOMCTBA METaJIOB.
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XUMHUYECKUE CBOMCTBA Ba)XHEUIMX METAIOB (HATPUM, Kalui, KaJbIUi,
MarHui, aJllOMUHUH, [IUHK, XPOM, KeJIe30, Mellb) U UX coeauHeHui. Oomue

CrocoObI MMOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/IC MCTaJ1JIOB B 6BITy N TCXHHUKC

2.5

I'enerndeckass CBSI3b HCOPTraHNYCCKUX  BCIICCTB, MPUHAAICKAINUX K

Pa3InYHBIM KJlacCaM

XUMHUA U )KU3HD

3.1

Ponp xuMuu B oOecrieueHuu BKOHOFHHCCKOﬁ, BHGPFCTHHCCKOﬁ u HPIH.[CBOﬁ
6630H3.CHOCTI/I, pa3BUTUN MCIHUIUHEI. ITorsatue o HAay4YHbIX MCTOAAX

IIO3HaHUA BEIICCTB U XUMHNYCCKHUX peaKL[I/Iﬁ

3.2

HpeZ[CTaBJ'IeHI/IH 00 O6H_[I/IX HAayY4YHbBIX I[IPHHOUIIAX  IIPOMBIIIJICHHOTO
IMMOJIYUCHUA Ba)XKHEHIIMX BellecTB. YelloBek B MHUPEC BCIICCTB U MAaTCPUAJIOB:
Ba)KHEHIIINE CTPOUTCIIbHBIC MATCpPUAJIbl, KOHCTPYKHHMOHHBLIC MAaTCpHUaAJIbI,
KpaCKH, CTCKJIO, K€CpaMUKa, MATCpUaJIbl IJId 3JICKTPOHHKH, HAHOMATCpPHUAJIbI,

OpPraHUYEeCKUEe U MUHEPAJIbHbIE YA00pEeHUs

3.3

XuMUS ¥ 370pOBbE YENOBEKA: MpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia OE30MACHOTO HCIOJIb30BAHUS IIpernapaToB ObITOBOU

XUMHUH B HOBCGIIHGBHOﬁ KHN3HU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Xumus: 10-i kmacc: 6a30BbIid YPOBEHB: YUEOHUK; 7-€ U3JIaHUE,
nepepadborannoe Pymsutuc I'.E., ®enpiman @.I'. AkiimonepHoe

obmectBo «M3marenscTBO «IIpocBemnienune

Xumus: 11-# kmacc: 6a30BbI YPOBEHB: YUEOHUK; §-€ U3/IaHHUE,
nepepadoranHoe Pymsutuc I'.E., ®enpaman @.I°. AKImoHepHOE 00IIECTBO

«M3narensctBO «lIpocBenienue

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Xumus: 10-i kiacc: 0a30BbI YPOBEHb: YUEOHUK; 7-€ U3JIaHUE,
nepepadboranroe Pymsutuc I'.E., ®enpaman @.I'. Axkiimoneproe
obmectBo «M3marenscTBo «IIpocsemienue

Xumus: 11-# kmacc: 6a30BbI YPOBEHB: YUEOHUK; 8-€ U3/IaHHUE,
nepepadoranHoe Pymsutuc I'.E., ®enpaman @.I°. AkinoHepHOE 00IIECTBO

«M3narenscTBO «lIpocBenienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://infourok.ru/






