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IMOACHHUTEJBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUS
paspaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanpHOll 00pa30BaTEIBPHON MPOTPAMMBI CpEeHEro0 00IIero oO0pa30BaHUS
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBatenbHoM ctaggapre COO, c¢ yuérom Konuenuuwu mnpenogaBaHus
y4aeOHOro mpeaMmeTa «XUMHs» B 00pa3oBaTeIbHBIX opraHuzaiusx Poccuiickoi
deneparnuy, peanu3yloONMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTpaMMBbl, U
OCHOBHBIX TIOJNIO)KeHUM «CTpaTerun pa3BUTHUS BOClUTaHUs B Poccuiickoit
denepanuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMPEICIICHHIO
oO1ieit crpaTeruu oOydeHHUs, BOCIIUTAHUS U PA3BUTHS O0YyJalOMMUXCS CPEICTBAaMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTaBUIIU
koHuentyainbHble nojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJIEp)KaHMsI, PE3yJIbTaTOB OOyUYeHHS W TpeOOBaHMK K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XumMudeckoe oOpa3oBaHue, MOJy4aeMoe BBIMTYCKHUKAMU
0011e00pa30BaTeIbHON  OpraHU3aIluM, SBISETCS HEOThEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM JTallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHCTEME XHUMHYECKOro o00pa3oBaHHSA. ITH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPHUPOJIBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJloBeKa, a TaKke OKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3MI0POBBIO U TPUPOJHOM cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpPeHEr0 OO0IIero o0pa3oBaHHsS CPECTBAMHU YUEOHOTO
npeaMeTa «XUMHS», COJEpKaHUE U TMOCTPOCHHUE KOTOPOTO OIPENCICHb B
nporpaMMe MO XUMHH C Y4ETOM crenuduKd HAyKu XWMHUH, €€ 3HAueHUs B
MO3HAHWHM TPUPOJBI U B MaTepUaIbHON >KU3HU OOIIECTBA, a TaKXKe C YYETOM
oOmuX T1eJed W TPUHIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeiHero obrero oopazoBanus B Poccuiickoit deaeparuu.



XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HTpaeT 0coOyio poJib B
COBPEMEHHOMW ITMBUJIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAMOHATIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIleM MUPE KaK O €JIHHCTBE
OpUPOIBI U YeNIOBEKa, KOTopoe (popmMupyercss B XUMHHM Ha OCHOBE IOHHUMAHMS
BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHsS CTaya
HEOTHEMJIEMOI YacThI0O MUPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCIOBUEM YCIIEITHOTO
TpyJa W JKM3HU KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUSI KaKk Hayka
co3ujaTelibHasg, KaK Hayka BBICOKMX TEXHOJOTUW HamnpaBjieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON, FIKOJIOTHYECKON 0€30MacHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM € OOIMMHU MHENAMH M MPUHIIUIAMU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJii  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOIO BKJIIOYEHUS B KU3Hb COIMYyMa, TPOJODKCHHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeAMeTa «XHUMHS»  SBISIOTCA  0a30Bble  KypCehl —
«Oprannueckass xumus» U «OOWas U HEOpPraHUYECKas: XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COZIEp>KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKH: cHUCTeMa
3HAHHUM 10 HEOPTaHWYECKON XMMHH (C BKIIOUEHHUEM 3HAHUM U3 00IIeld XUMUU) U
opranudeckoil xumuu. GopMUpPOBaHUE AAHHOW CHCTEMbl 3HAHWM MPU U3YUCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOIIMUX MOHSITHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYeHHI0 Yy4eOHOro Marepuana © oO0ycloBJeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW Ha  ONpeNeTEHHBIX
TEOPEeTUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOM XHMHH BeIIECTBa
paccMaTpHUBAIOTCA HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPTraHHYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M DIECKTPOHHBIX
npe/CcTaBleHnit 0 cTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHMUYECKH
aKTUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHHM TOJYYalOT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs NEPBOHAYAILHBIC
NPEJICTABIIEHUSI O XUMHYECKOM CBSI3M, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peaKIuu.



[Ton HOBBIM yrJIOM 3peHHS B Mpeamere «XUMEs» 0a30BOr0 YpOBHS
paccMaTrpuBaeTCsl HM3YYCHHBIM HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
TEOPETHYECKHiA MaTepuadl u (aKTOJIOTHYECKHe CBEICHHS O BEIIeCTBaX U
XUMHAYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudecKas
XUMUST» OOYYarOIUMCS TPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATH 3HAUCHHUE
NIEPUOTUYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTUICCKUX TTO3UIINH,
ry0Xe TMOHSATh HCTOPUYECKOEC W3MEHEHHWE (QYHKIMA JTOro 3akoHa — OT
o0o01aromei 10 0ObSICHSIIONMICH U TPOTHO3UPYIOIESH.

Enunas cucrema 3HaHMIA O Ba)KHEUIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOWMCTBAaX W MPUMCHEHHH, & TaKK€ O XUMHYECKHX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEeKaHWs JomoiHsercs B kypcax 10 m 11 ximaccoB
DJIIEMEHTAMH COJICpKAHHS, WMEIONIMMH KYJIbTYPOJIOTHYECKHA W TMPUKIATHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAaHHWIO B3aWMOCBSI3U XHMHHU C
APYTUMU HAyKaMH, PacKphIBaIOT €€ poib B TMO3HABATEIBHONW W MPAKTHYCCKON
JESTEIHOCTH YeJIOBEeKa, CIMOCOOCTBYIOT BOCIHTAHUIO YBXKEGHUS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU W MPAKTUUECKUX TMPHUIOKECHUN XUMHH, TIOMOTAIOT
BBITYCKHUKY OPUCHTHPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIMBATh HH(OpMAIHIO |
NPUMEHATh €€ [UIS TIONONHEHWsI 3HAHWH, pEIMICHUS WHTEUIEKTYAIbHBIX |
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIBCKUX 3a/1ad. B menoM comepikaHue y4eOHOTO
npeaqMeTa  «XWMHS» ~ JTaHHOTO  YPOBHS  W3YYCHHs  OpPUCHTHpPOBAHO Ha
dbopMupoBaHue y OOYyYarOIIMUXCSI MHPOBO33PEHYECKONH OCHOBBI ISl TOHUMAHWSI
bunocodckux HIeH, TaKUX KaK: MaTepHAIbHOE EIWHCTBO HEOPTaHWYECKOTO |
OpPTaHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOWCTB BEHIECTB WX COCTaBOM W
CTPOCHHEM, TI03HABAEMOCTh TIPUPOTHBIX SBICHHNA MyTEM OKCIEPUMEHTa WU
peIlleHUs] TMPOTUBOPEYUH MEXAy HOBBIMH (aKTaMH M TEOPETHUYSCKUMH
MPEINOCHUIKAMH, OCO3HAHUE POJIU XUMHUH B PEIICHUH SKOJIOTHYECKHUX MPOoOIeM, a
TakKe MpobieM cOepeKeHUsT SIHEPTETUUCCKUX PECYPCOB, CHIPhs, CO3JaHMs HOBBIX
TEXHOJIOTHI U MaTEpHUaJoB.

B muranme pemeHust 3agad  BOCIHUTAHUS, PAa3BUTHS W COIMAIN3AINH
O0yJaroUIuXcsl MPUHATHIC MPOTPAMMON IO XHMHH TOAXOABI K OIPEICTICHHIO
COJIEp)KaHUSI M TIOCTPOSHUS TMpeAMeTa TNpeaycMaTpuBaioT (hopMHupoBaHUE
YHUBEPCATBHBIX Y4YeOHBIX JCHCTBHI, UMEIOMMX 0a30Boe 3HAYCHHE IS
pa3IMUYHBIX BHIOB JACATCILHOCTH: pEIICHHWs TpoOJieM, TOWCKA, aHamu3a W
00paboTku uHGOPMALIUK, HEOOXOAUMBIX JIIsI TPUOOPETEHHSI OTBITA NMTPAKTUIECKON
M WCCIIeIOBATEILCKON IeATENLHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHHH
XUMHH.

B mpaktuke mpernonaBaHuWs XWMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEAHETO OOIIETO 00pa30BaHMUs, IIPH ONPEIACICHUH



coJlepKaTeNIbHOM XapaKTePUCTUKH LeJied U3y4YeHHs MpeaMeTa HanpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJUIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KaK OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUUYECKON
JEeSTEIHHOCTH YeJIOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKON TOUYKH 3PEHMs] TaKOW IMOJXOJ K OMNpENETCHUI0 Lejell H3ydeHHUs
IpeIMeTa SBIISETCS BIOJHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJIAMH W3YYCHHs TpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABIAIOTCS:

e (QopmupoBaHHe CHUCTEMbl XUMUYECKMX 3HAHUH KAk  BaKHEHIIEH
COCTaBIIAIONIEH €CTeCTBEHHO-HAYYHOUW KapTHUHBI MHUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYeBble MOHATHS, (PyHIaMeHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE f3bIKAa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHs U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHMUS
BEIIECTB M XHUMHYECKUX peaklMi, HEOOXOIMMBIX ISl NpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUUECKOMN 1 MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHHUM U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOTO 3KCIEPUMEHTa, COOJIOJIEHHEM TMpPaBUI
6e30macHOro o0palleHus ¢ BeleCTBaMH.

Hapsiny ¢ aTum, conepikarenbHas XapaKTepUCTHKa LeJel U 3a7a4 U3y4eHUs
npenMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpeHero oomero odpa3zoBanus. CerojaHs B
NpernojjaBaHud  XMMHUMA B OOJNbLIEH  CcTeNmeHW OTHAETCS  MpearnodYTeHHue
NPAKTUYECKON KOMIIOHEHTE COJepKaHusg OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alliK, BIIAJCIONIETO HE
HAaOOpOM 3HaHUM, a (PYHKIIMOHAIBHOMW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMu |
YMEHUSIMUA aKTHBHOT'O TOJYYECHHs] 3HAHUN M MPUMEHEHUS MX B PEaNbHOW >KU3HU
JUTSL pEeUIeHUs! TPAKTUUECKUX 3aad.

B cBsi3u c 3TUM TmpH U3YYEHHH TpeaMmeTa «XHUMHS» JIOMUHHUpPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

ajanTamnus 00y4yarouuxcsl K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHME  HHTEIUIEKTYaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalMsX, CBI3AHHBIX C BEIIECTBAMHU U HX
IpUMEHEHHUEM;

dbopMmupoBaHue |y O0O0y4aroOUIMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JJIA Pa3IUYHbIX BHUIOB



JEeSTENBHOCTU: pellleHus NpoOseM, MOUCKa, aHanu3a U o0paboTku MH(OpMaIuwy,
HEOOXOJMMBIX JUIsI TPHOOPETEHHUs] ONBITa JAESTENBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHWUM XUMHUHU, a TaKkKe I OIEHKH C TMO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapaKkTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPELy;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YUYaIOIIUXCS: CTIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMHUUECKOTO COJIEPIKaHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IMPHU TUIAHUPOBAHUU M TMPOBEIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydammuxca YOEeXKIEHHOCTH B T'yMaHHUCTHYECKOM
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELIEHUH TI00aJbHBIX MNpoOsIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, OTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEperKHOTro
OTHOIICHUS] K TPHUPOAE M CBOEMY 3J0pOBBIO, a TaKKe MPHUOOPETEHHsS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW MJI NPUHATHAS TPAMOTHBIX pEHICHUH B
CUTYaIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUS TpeaMeT «XUMUs»
0a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HayuHbIE
IPEIMETH.

OO61ee 4yncIo YacoB, OTBEAEHHBIX JJISl U3YUYEHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COJEPXAHME OBYYEHUA
10 KITACC
OPTTAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[Ipeamer oprannyueckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIECTB M MaTepuagoB. Teopusi CTpOCHHS OpPraHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHBIEC ToJI0keHU. CTPYKTYpHBIE (POPMYJIBI
OpraHWYeCKUX BeHecTB. [oMoiorus, wu3oMepus. XHUMHYEeCKas CBSI3b B
OpraHUYeCKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccudpuKaIluu opraHruYecKux BemiecTB. HoMeHknaTypa
OpraHWYeCKUX COCJAMHEHUN (CHCTEMaThyecKkas) W TpPUBHAIbHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOIbl HW3yUYCHHS BEIIECTB M HX IIPEeBpaIlCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHWYeCKHX BEIIeCTB W MaTepHajaMd Ha HUX
OCHOBE, MOJIEJIUPOBAaHHUE MOJIEKYJl OpPraHWYECKHX BEIECTB, HAOJIOJICHHE U
OMHCaHNe JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
Ipy HarpeBaHuu (TJIaBJIeHUEe, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHUYECKHUU psia. MeTan W dTaH —
NPOCTEHININE TMPEICTABUTEIN aIKaHOB: (U3MYECKHUE M XUMHUYECKHE CBOWCTBA
(peakiu 3aMelieHuss W TOpPEeHHs), HaXOXJAEHHWE B TPHUPOJE, IOIyYeHUEe U
IpUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUHN Psll. DTUICH U TPOIMMICH —
NPOCTEUINNE TMPEICTABUTEIN aJIKEHOB: (U3UYECKHUE M XUMHUYECKHE CBOWCTBA
(peakiui THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATallUd, OKUCIEHUS U
MOJIMMEPH3ALINH ), TIOJTYYCHHE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 um meTwnOyranues-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakius mojmMmepusanuu). [loiydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3HHBI.

AJIKMHBI: COCTaB B OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU Pl ALICTHIICH
— TPOCTEUIIHNH TIPEJACTABUTENIb AJKHMHOB: COCTaB, CTpOoeHHE, (HU3UYECKHE W
XUMHUYECKHE CBOMCTBA (peaklMu THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApATAIUH,
TOpPEHHUs] ), IOJTyYCHHE U TIPUMEHEHHUE.

Apenbl. benson: cocrtaB, ctpoeHue, (HU3NUECKUE M XUMHYECKHE CBOMCTBA
(peakiuu TaJIOTeHUPOBAHUS W HUTPOBAHUS), TIOJyYeHUE U TIpUMeHeHue. 1o.yon:
cocmas, cmpoeHue,  @Qusuueckue U  XUMUYeckKue  ceolicmea  (peaxKyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOIYHUeHue u npumernenue. TOKCUUHOCTD



apeHOB. ['eHeTHuecKkas CBs3b MEXIY YIJIEBOJOPOAAMH, IPHHAIICKANUMH K
pa3IMYHBIM KJIacCaM.

[IpupomHbIE HMCTOYHUKH YTIIEBOAOPOIOB. IIpUpOmHBIA Ta3 W MOMYTHBIC
HedTsHbIe Ta3el. Hedth u €€ mpoucxoxkaenue. CrocoObl mepepaboTku HeTH:
NeperoHka, KPEKWHT (TEPMHUYECKHUN, KaTATMTHYCCKUH), mupoiu3. IIpomayKTel
nepepaboTKu HEePTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KameHHBIi
yroJlb U IPOAYKTHI €T0 TIepepabOTKH.

OKCIIepUMEHTAIIbHBIE METOABl H3YYCHHsI BEIIECTB M WX IPEBpaIleHUM:
O3HAaKOMJIECHHME C O00pa3lamMH IUIacTMacC, KaydyKOB M PE3HHBI, KOJUICKIIHH
«Hedbte» wu  «Yromp», MoOIEIMpPOBAaHHE  MOJIGKYJ  YIJICBOIOPOJOB |
raJIOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTHUECKON PabOThI: MOJyICHHE dTUIICHA
M U3y4eHHUE eT0 CBOWCTB.

PacuétHbie 3amaun.

Bbrancnenusi mo ypaBHEHHIO XHMHUYECKOH peaknuu (Macchl, 00BEMa,
KOJINYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKITHH).

Kucaopoaconep:xamue opranndeckne coeMHEHUs

[lpenenpHBIE OMHOATOMHBIE CHHUPTHL. MeETaHOT U JTAHON: CTPOCHHE,
buznyecKkue W XUMHUYECKHE CBONCTBA (pEaKkIMM C aKTHBHBIMH METaJLIaMHU,
raJloreHOBOJIOPOJIaMH, TOPECHHE), NpPHMEHEHHe. BomOpOoaHBIC CBSI3W MEXIY
MOJIEKYJIaMU CITUPTOB. JIeliCTBUE METaHOJIAa U ATAHOJIA Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHple  CIUPTHI. ODTHUJICHTIUKONb ¥  TIUIEPHH: CTPOCHHE,
buznyeckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO  IICIOYHBIMH
MeTaJUTaMH, KadyeCTBEHHAsl peaklyds Ha MHOTOATOMHBIE CHHPTHI). JlelicTBue Ha
opranu3M uenoBeka. [[puMeHeHne TIMIEpUHA U ATHJICHTITUKOJIA.

deHON: CcTpOEHHWE MOJIEKYNbI, (QU3NYECKUEe ¥ XUMHUYECKHE CBOWCTBA.
TokcuunocTh (henona. [Ipumenenue gpeHomna.

Anpnerunbl UM Kemowusl. DopManbAeTHI, AaIleTadbJCTUA: CTPOCHHUE,
bu3nyecKkue W XUMHUYECKHE CBOWCTBA (peaKIMHd OKHUCICHHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIC PEaKIINH ), TIOTYICHHE U IPUMECHEHNE.

OMHOOCHOBHBIE TIpelebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U
YKCYCHAasi KHCIIOTBI: CTpOCHHE, (U3MUECKHEe W XUMHUYECKHE CBOWMCTBa (CBOWCTBA,
o0rmwe ISl Kiiacca KUCIOT, peaKIusl dTepUPUKAIIUH), TTOJIyIeHUE U TIPUMEHEHHE.
CreapuHOBasi U OJCWHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KUCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOFOIIEe IeHCTBHE.

CnoxHuble 3QUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KHCIOT. [mapomu3
CIIOKHBIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xxupo. bronorudeckast
POJIb KUPOB.




YrineBonmpl:  coctaB, KiaccuduKamuMs ~— YriieBoAoB  (MOHO-, [IH- W
nonucaxapubl). [oko3a — MpocTeHuii MOHOCaXapua: OCOOCHHOCTH CTPOCHWSI
MOJICKYJIbI, (U3UYECKHe W XHMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
runpokcunom Mmeau(ll), oxucienne aMMuadyHbIM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIFOKO3bI), HAXOXKIEHHE B MPHUPOJE, MPHUMEHEHHE,
ounonormueckas poib. DorocuHTe3. pyKTO3a KaK N30MEDP TIIFOKO3HI.

Kpaxman u 1iemirono3a kak mpupoaHble monuMepbl. CTpoeHHe Kpaxmamna U
HeJuTroo3bl.  du3udeckrue W XUMHUYECKHE CBOMCTBAa Kpaxmana (THIpOH3,
Ka4eCTBEHHAS PEaKIUs C MOJIOM).

OKCIIepUMEHTAIIbHBIE METOABl H3Y4YCHHsI BEIIECTB M WX TPEBpaIleHUN:
NpoBeICHUEe, HAOJIOJACHUE W ONHCAHHWE ICMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YEeCTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJa
okcunoM Memu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMIIEPHHA C
runpokcunom menu(Il)), anpaerunoB (OKMCIEHNE aMMHAYHBIM PAacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHE KpaxMalia C HOJIOM),
IPOBEACHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuétHbie 3amaumn.

Bbrancnenusi 1Mo ypaBHEHHIO XHMHUYECKOH peaknuu (Macchl, 00BEMa,
KOJINYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIMH 10 M3BECTHBIM Macce,
00BEMY, KOIMIECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM POAYKTOB PEAKITHH).

A30TCoepKaIe OpraHNIecKHe COeTMHEHUSI.

AMUHOKHUCIIOTH KaKk aMpOTepHbIE OpraHnYecKue coeanHeHus. du3mdeckue
M XAMUYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpuUMeEpe TIINIHMHA). bruomormueckoe
3HaYCHWE aMUHOKHUCIOT. [lenTumpl.

benkn kak TpUpPOAHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, JICHATypaIlusl, Ka4YeCTBEHHbIC pEaKIny Ha OCKH.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
HaOJI0/ICHNE W ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYpaIus OEJIKOB MpU
HarpeBaHUM, IBETHBIC PEaKIIUU OCITKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHHUST

OCHOBHBIE TOHSTHS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPH3AINH, CPEIHSS MOJICKYJIsIpHas
macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHUA —
TOJTMMEPHU3aIINs U TIOTUKOHICHCAITHSI.

OKCIIepUMEHTAIILHBIE METOABl H3YYCHHsI BEIIECTB M HMX IpPEBpaIleHU:
O3HAKOMJICHHE ¢ 00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TLIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIE CBSI3H.



Peanmzarnust MeXmpeIMETHBIX CBA3CH NPU U3yUYEeHUN OPTaHMYECKONH XUMHUH B
10 kmacce OCYIIECTBIISIETCS YEpe3 HCIIOJb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TOHSATUH, TaK M TIOHATHH, SBISIIONIMXCS CHUCTEMHBIMHU JJI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYIHBIA (PaKT, THIIOTE3a,
3aKOH, TEOpHsI, aHaN3, CUHTE3, KiIaccu(UKAIHs, MMePUOIUIHOCTh, HAOIO/ICHNUE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszmka: wMarepus, DOHEprusi, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHHE
BEIIeCcTBa, GU3MUECKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPECHHUS.

buonorus: kmerka, opranmsm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTIIEBOABI, KHUPHI,
hepMeHTHI).

['eorpacdusi: MUHEpaIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE MCKOMAaeMbIe, TOTUIHBO,
pPECypCHI.

TexHomorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOTO IHUTAHUS,
MOIOIIINE CPECTBA, JIEKAPCTBEHHbIC U KOCMETHUECKHE TPerapaThl, MaTeprallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMMH

XUMUYECKUA BJIeMEeHT. AToM. Sapo aromMa, H30TOMBI. JIEKTPOHHAs
00o0j0uKa. DHEpPreTHYECKHe YPOBHHU, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKOHA U [leprmoamdeckoil cCucTemsl
xuMmuueckux aneMeHtoB J[. M. MeHmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHMUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpyHmaM H IepHoIaM.
3HayeHUe NEePUOAUYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOW CBS3U
(koBaJIeHTHAsI HEMOJISIpHAS W TIOJIApHAs, MOHHAs, MeTajuimdeckas). MeXxaHu3Mbl
oOpa3oBaHUs KOBAJCHTHOH XHMHUYECKOW CBsI3M (OOMEHHBIW M JOHOPHO-
akienTopHeiil). Bomopoanas cBsA3b. BajleHTHOCTh. DIEKTPOOTPUIATEIHHOCTb.
Crenienp okuciaeHus1. MoHBI: KATHOHBI M AaHUOHEI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[TonsaTne o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJIJIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BellleCTBa B paCTBOPE.

Knaccudukanms HEOPraHUYECKUX COCJIMHECHHUM. Homenkmnartypa
HEOpPraHWYECKUX BelecTB. ['eHeTHdeckass CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAICKAIMX K PA3TMYHBIM KJIACCaM.

Xumudeckas  peaknusa. Knaccudukanws  XUMHUYECKUX — peakiuid B
HEOPraHWYECKONW W OPraHWYECKONW XUMHMHM. 3aKOH COXpPaHEHHUs MacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3MuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HAa COCTOSIHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnektponuTnyeckas aucconuanus. CUibHBIC U cla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAs, ETIOYHAS.

OKuCIUTENIbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
neMoHcTpanusa Taommn «llepuoaudeckas cucrema xuMuueckux siaementos . U.
MenneneeBay, u3ydeHUe MoOJeled KPUCTAUTMYECKUX PEemEToK, HaOMIoAcHuE U
OMHCaHue JIEMOHCTPAITMOHHBIX U JTJA0OPATOPHBIX OMBITOR (pa3iiokKeHUEe MEPOKCUIa
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEAECICHUE CPEelibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBECHUE MPAKTUUECKON paboThl «BiusiHue pa3nmuyHbIX (JaKTOPOB HA CKOPOCTh
XUMUYECKOU peaKIum.

Pacuérnrle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX pEaklHWil, B TOM YHCIE
TEPMOXUMHUYECKHE PaACUEThl, PacCU€Thl C KCIOJIB30BAHUEM IIOHATHUS «MAacCOBas
JIOJIST BEIIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxenue HemetammioB B llepuoamueckor  cucrteme
xumudeckux asiemMeHtoB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETAUIOB (Ha mMpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BaXKHEHIIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
dochopa, yrimepomga W KpeMHHs)) W HX  COCNMHEHUU  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCTIOT, BOJOPOIHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIINX HEMETAIIOB U UX COEIUHECHUM.



Metamibl. [lonoxenue metamioB B Ilepuoguyeckoil cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OcCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0UEK
atoMoB MeTajuioB. OOmue uszndeckue cpoiicTBa MeTauioB. CriiaBel METaJJIOB.
DNEKTPOXUMUUECKUIN Pl HAMPSIKEHUN METAIIIOB.

XHUMHUYECKUE CBOWCTBA BAXKHEHIIUX METALIOB (HATPHMM, Kaluid, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJ€30, MeJIb) U UX COCTMHCHUH.

OO6mue crocoObl MojydeHus: MeTauioB. llpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W WX MPEBpAILLCHUN:
U3y4YeHHe KOJUJIEKIIMU «MeTauibl U CIUIaBbl», 00pas3IoB HEMETAIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/a4, HaOJNIOJIeHWEe W OIMCaHHWE JIEeMOHCTPAIlMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PAacTBOpPaMU
KHUCJIOT M IIE€JI0UeH, KaueCTBEHHBIE PEAKI[MU Ha KAaTUOHBI METAJIJIOB).

PacuéTHpic 3amaun.

Pacuétel Maccel BelecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Pons xumMum B oOecriedyeHUH SKOJIOTHYECKOM, SHEPreTHYECKOM M THUIIEBOM
0€301acHOCTH, pa3BUTUM MeAuIMHBL. [loHATHE O HAyYHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TPHUHIUIIAX TPOMBIIIJIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepuajabl, KpacKh, CTEKJIO, KepaMHKa,
Matepuaibl IS SJIEKTPOHUKH, HAaHOMATEpHUalbl, OPraHUYeCKUe U MUHEpPaIbHbIC
ynoOpeHus.

XuMHUg W 3J0pOBbE YEIOBEKA: MpaBWJa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiia 0€30MaCHOT0 UCIIOIB30BaHUS MPENapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KH3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus  MEXNOpeAMETHBIX  CBsA3€H MNpU  HM3YYCHHH  oOmer
Heopranmyeckoi xumuu B 11 Kiacce oCyIleCTBIsETCS Yepe3 MCMOJIb30BaHUE KaK
OOIIMX €CTECTBCHHO-HAYUYHBIX TOHATHH, TaK ¥ TIOHITUH, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBeHHO-HAaY4YHBIE TMOHSTHS: HAay4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukaius, TMepUuoOIUIHOCTh, HaAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBICHUE.



dusnka: MaTepusi, JHEPTUsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJICKYJIa, YHEPTETHYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBA, (PU3MUECCKHE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUSsI, CKOPOCTb.

buonorusi:  kijeTka, opraHu3M, DJKocHcTeMa, Owocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpaNIBl, TOPHBIE TTOPOJIBI, MOJE3HBIC UCKOMAeMbIe, TOTUIMBO,
pECYpCHI.

TexHoMOTHS: XUMHUYECKasl MPOMBIILICHHOCTh, METAJTyprus, MPOU3BOICTBO
CTPOUTENIBHBIX MAaTepUajioB, CEIbCKOXO3SHWCTBEHHOE TIPOU3BOJCTBO, IHIIEBAs
IPOMBIIIJIEHHOCTh,  (hapMalleBTHYECKass  MPOMBINUICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX TMpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AIIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOTPAMMEBI 110 XMMUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OOy4YaroIMUMHCS TMPOTrpaMM CpeIHEro oO0mero oo6pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM U MpeaMeTHbiM). HaydHo-meTroauueckol OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHuUs SABISIETCS] CUCTEMHO-IESATETbHOCTHBIN TOIXO/I.

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTATOB OCBOCHHMS TpeIMeTa «XUMHS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BBIJIETIEHBI CISAYIONINE COCTABISIONIUE:

OCO3HAHHE OO0YYaIOIUMHUCSI POCCUHUCKOW TPakIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEACIICHUIO;

HaJIMYMe MOTHBAIIMU K 00yUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUM JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEN U UCTOPUUYECKUX TpaIUulluii 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSTEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH EJIOCTHON
CUCTEME XHUMHUUYECKOT0 00pa3oBaHUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYphl M CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUsS MpeaMeTa «XUMHS» IJOCTHTalOTCs B
€ANMHCTBE Y4YeOHONW ¢ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU
U HJleaJJaMUd POCCUHCKOTIO TPa)XJTaHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOTO3HAaHMUs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMera «XHUMHUS»  OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTUYECKOW J1€ATETbHOCTH
oOydaromuxcs Mo peaju3aluy MPUHATHIX B 001eCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEHH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NpPEJICTaBIIEHUsI O COIMAJIbHBIX HOpPMax M TNpaBWIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOMW TBOPYECKOW JESITENbHOCTH TpU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W
apryMeHTBI IPYTUX MPU aHAIN3E PA3IMYHbIX BUIOB YUYeOHOU JIesATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHNSA

[IEHHOCTHOT'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HACJEIUI0
OTE€YECTBEHHON XUMHU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS] XMMUU, OCO3HAHHS TOTO, YTO JOCTHXKEHHS HAYKU €CTh pe3yjIbTaT
JUIMTENTFHBIX ~ HAOMIOACHUH, KPOMOTJIMBBIX  HOKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B TOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WH(OpMAIMU O MEPEOBBIX TOCTHXKEHHSIX COBPEMEHHOW OTE€YECTBEHHOU
XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE IMOCJIEICTBUM 3THUX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeM 370poBOTO W 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI O€30MacHOr0 OoOpallleHHs C BeleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOMN JEATEILHOCTH;

NOHMMAHHUS IEHHOCTH TMPaBWI WHIWBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJIEHUS B CUTYAIUsAX, YIPOKAIOIIKX 3OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEAO0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M APYrHMX BHIAX
NS TEebHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTHIECKOMY M3YUYSHUIO MPOdecCruil pa3IudaHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS IMPEIMETHBIX 3HAHUH 110 XHMUH;

YBaXXCHUS K TPYLY, JIIOJISIM TPYy/Ia U pe3ysibTaTaM TPYJA0BON JACATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBUIYaJBHOH TPacKTOPHH
oOpa3oBaHus, Oyaymied mpodeccuu W peanu3alud COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00ITIeCTBa;

6) 3K0J10TrMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCOO0pa3HOT0 OTHOIICHUS K TPHPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHHMS JKU3HHU Ha 3eMJIe;

MOHMMAaHHUS TJ00aJbHOTO XapakKTepa JKOJOTHYCCKUX TPOOJIeM, BIUSHHS
HKOHOMHYECKHUX IMPOIICCCOB Ha COCTOSTHUE TPUPOTHON U COITUATBHOU CPEIbL;

OCO3HAHHUS HEOOXOQUMOCTH WCIIOJNB30BAaHUSA JOCTIDKEHUA XUMHHU IS
PEIICHHS BOIIPOCOB PAIIMOHATIBLHOTO TPUPOI0IIOIB30BAHUS;

AKTUBHOTO HEIPHATHS JEHCTBHM, TNPHHOCAIIUX Bped  OKPYKAIOIICH
NPHUPOJTHON Cpejie, YMEHHUS IMPOTHO3MPOBATH HEOJIArONMPHUSATHBIC SKOJIOTHUYCCKHE
HOCIICJICTBUS MPEATPUHUMAEMBIX JICHCTBUI U TIPEIOTBPAIATh HX;

HAJIMYUS Pa3BUTOTO 3KOJIOTHYECKOTO MBIILICHUS, YKOJOTHYECKON KYJIbTYPHI,
OIIbITa NESITEILHOCTH DKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B ITO3HABAaTEIbHONH, KOMMYHHUKATHBHOW W COIMAIBHON
NPAaKTUKE, CIOCOOHOCTH W YMCHHS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHHU
xemodoouu;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHMS

c(OpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOMW MPAKTUKH;

NOHMMAaHUS CIEeNU(PUKH XUMUM KaK HayKH, OCO3HaHHS €€ poJin B
(GOpMHpPOBAaHUY PAlMOHAIBHOTO HAYYHOTO MBIINIICHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeJICTaBIICHUsT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPo0JeM COXpaHCHHUS
IPHPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH IS  COBPEMCHHOU
UBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPABICHHOCTH W Ba)XXHOW pOJIM B
CO371aHUU HOBOM 0a3bl MaTepUALHOW KYJIBTYPHI, PEIICHUHU III00aJbHBIX TIPOOIEM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUYCCTBA — CHIPHEBOM, SHEPIETUUCCKOM, MUIIICBON U
HKOJIOTHYECKON 0€301acHOCTH, B PAa3BUTHH MEIHUIIMHBI, OOCCIICYCHHH YCIOBUI
YCHEIIHOTO TPyJa W OKOJIOTHYCCKH KOMQPOPTHOM IKM3HU KaXKIOTO 4ICHA
00IIIeCTBa;

CCTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh



noJjiydaeMble 3HAHUS ISl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAIOIIEro Mupa u
NPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUs JieTlaTh 000CHOBaHHBIE 3aKIIFOUEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS IS
penieHus NpoosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHUIO U UCCIIEA0BATENHCKON IeATeTbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM Tpy/Aa B Pa3iM4HbIX cdepax npodhecCuoHATBHOM
TSI TEeIHLHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3ylbTaThl OCBOEHUS Y4eOHOTO IpenMera «XuMus» Ha
YpOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble 1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE TOHSTHS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHeUu(PUKy METOJ0B TMO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO, SHEPTHUs, SIBJICHUE,
IpoIecc, CUCTEMa, Hay4YHbIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcciiejoBaHne, HaOI0IeHnEe, U3MEpPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHble NeHcTBUS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTH U COITUATBHOM KOMIETEHIIMN 00y4YarOIIUXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHHWS U yYHUBEpCAJIbHBIC yueOHbIE
JNEUCTBUS B MTO3HABATEILHOU U COIMANIBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXarOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJIATUBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTh W aKTyallM3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisaTh LEIH JESITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKUA TOHSITUA W yCTAHABIMBATHh HMX B3aMMOCBSA3b,



UCITIOJIB30BaTh COOTBETCTBYIOIINUE TTOHATUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHHMS W KPUTEPUU I KIacCU(PUKAIMU BEIIECTB H
XUMUYECKUX PEAKIIHIA;

yCTaHABIMBaTh MPUUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3y4ae€MbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTUUECKHE PpACCYXJCHHS (MHAYKTUBHBIC, JEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH WM MPOTHUBOPEYUS B paccMaTpHUBaEMbIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

NPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CUMBOJINYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmysia, ypaBHEHHE XHUMHYECKOU
peakIuu — TIPU PEIICHUU Y4eOHBIX IM03HABATENbHBIX M TMPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC TIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAayYHOI'O MO3HAHUSA BEIIECTB M XUMHUYECKHX
peaKIuu;

dhopMyIHpOBAThH IEIH U 33J1a4d UCCIICIOBaHUS, UCIIOIb30BaTh TOCTABJICHHBIC
U CaMOCTOSITENLHO C(HOPMYJIUPOBAHHBIC BOIPOCHI B KauyeCTBe HMHCTPYMEHTa
MO3HAHMS M OCHOBBI JIsi (POPMHUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJICTh HABBIKAMHM CaMOCTOSITEJIBHOIO IUJIAHMPOBAHUS W TPOBEICHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3ynibTaT, (OpMYJIHpPOBATh
0000ITIeHNS W BBIBOIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHWUYECKOW HCCIeTOBATEILCKOM U MPOEKTHOM
NEATeIbHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELICHUS NPaKTUYECKUX 3a7ady, MNPUMEHCHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) paboTa ¢ undopmaumeii:

OpPUCHTHPOBATLCA B Pa3JIUYHBIX HMCTOYHMKAX HWHMopManuu (Hay4dHO-
NOMyJiApHasl JUTEpaTypa XHUMHUYECKOTO COJICpXKAHUS, CIPABOYHBIC IOCOOUS,
pecypcbl MHTEpHETA), aHATU3UPOBATh WH(POPMAITUIO PAa3TMYHBIX BHAOB U (opMm
peCTaBICHNUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTH 5
HEMPOTHUBOPEUUBOCTb;



(bOopMyITUPOBATh 3alpPOChl U MPUMEHSITh PAa3JIMYHBIC METOJIBI MPHU IOUCKE U
orbope wuHpOpPMAIMKA, HEOOXOAUMOW ISl  BBIMOJHEHUS] YYEOHBIX 3ajad
OTPECIEHHOTO THTIA;

NPHOOPETAaTh ONBIT HCIIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITCJIbHO  BBIOMpaTh  ONTHMAIBHYIO  (OpMY  IPEICTaBIICHHS
uHpOopManuK (CXeMbI, rpadUKH, TUArPaMMBbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B Ka4yeCTBE CpeJICTBAa NpH paboTe C
XHMHYECKOW WH(POPMAIMEH: TPHMEHATh MEXIpeIMeTHbIe ((U3UYecKHue |
MaTeMaTUYECKUE) 3HAKU M CUMBOJIBI, pOpMYJIbI, aO0OpeBHUATYpPHI, HOMCHKIATYPY;

UCIIOJIb30BaTh W MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HATJISIHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMBI B XOJ€C JIHajora W/Wiu
JUCKYCCUHM,  BBICKAa3blBaTh  HJICH, (POPMYJIMPOBATH CBOM  IPEIIOKCHHUS
OTHOCHUTEJIBHO BBITTOJTHCHHS TIPE/IJIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIIMECH PE3yJIbTaTOB ITO3HABATEIBHON JIEITEeILHOCTH,
TIOJTYYCHHBIX CAaMOCTOSTEIILHO MIIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJTHCHUH
XHMHYECKOTO JKCICPUMEHTA, MPaKTUYSCKONW pabOThI MO MCCICIOBAHHIO CBOMCTB
M3y4aeMbIX BEIICCTB, PeaiM3allii y4eOHOTO MPOoeKTa U (OPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIICJIOBAHMA MyTEM COTJIACOBAaHUS TMO3UIUN B
X071e 00CYXICHHSI 1 OOMEHAa MHCHHUSIMH.

OByajieHre YHUBEPCATBLHBIMH PEeryJISITHBHBIMHU TeHCTBHMM:

CaMOCTOSITCJIbHO ITUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATCIIBHYIO
JCATENBHOCTD, ONpeneiss e€ Ieau W 3ajavyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeJylaraéMblii  aJlTOPUTM  JIEHCTBHHA TIPH
BBIMIOJTHEHUU YYeOHBIX M HCCIIEIOBAaTEILCKUX 3aJad, BHIOMpATh Haubosee
3G (HEKTUBHBIN CIOCO0 HMX peHieHUS ¢ Y4ETOM TIOJYyYCHHS HOBBIX 3HAHUH O
BEIICCTBAX M XUMHUUYCCKHUX PCAKIINAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH Ha OCHOBE CaMOaHaIN3a
1 CaMOOILIEHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuueckass XUMHS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHHM O XMMHYECKOM  COCTaBIAIONICH
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMUHU B TIO3HAHUU SIBICHHUUN



npupoabl, B (OPMUPOBAHMHM  MBIIUICHUS W  KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHONW IPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a1ad
M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BIQJICHHE  CHCTEeMOW  XHUMHYECKMX  3HAHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONME TOHATUA (XUMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpalll€HHas), MOJb, MOJSpHas
Macca, MOJISIpHBIA O00BEM, YIIepoAHBIM cKeneT, (YyHKUHMOHAJIbHAS TpyMIa,
pajnKai, U30Mepusi, U30Mepbl, TOMOJOTUYECKHUI Psii, TOMOJIOTH, YTII€BOJOPOIbI,
KHACTIOPOJ W a30TCOJEpKalllie COEIUHEHHs, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHHS
opranndeckux BemectB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (DAKTOIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YeJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISITH XapaKTepHbIE MPU3HAKK TOHSITHM,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHATHS TMPU
ONHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYECKUX COSTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIONB30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PpEaKIuH,
M3rOTaBIIMBATh MOJIENUM MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIA WILTIOCTPAIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OMNpeeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOAOPOMbI, KHCIOPOJ M a30TCOAEpIKaIlHe
COCIMHEHHUS, BBHICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaThb KM Ha3BaHUS II0
cuctematnueckoit Homenknatype (IUPAC), a Takke npuBOIUTH TPUBUAILHBIC
Ha3BaHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (PTHJIEH, MPOIWIEH, alleTUJICH,
ATUJICHIJIMKOJb, TJIHMIEPUH, (eHoN, (popmanblerui, amneTanblerusl, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KUCIIOTa, TII0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHMsI OIpPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpraHMYECKUX COSAMHEHUSX (OAMHAPHbBIE U KpaTHbBIE);



c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHSATHh TIOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 1151 00bICHEHUST 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUsI MACChHI BEIIECTB;

chOpMUPOBAaHHOCTh  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTpPOEHHUE,
dbu3ndyeckre M XUMHYECKHE CBOMCTBA THIUYHBIX IPEACTABUTENICH pa3TMIHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, JTWJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalblery/l, MypaBbUHAsI W YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmal, [eJITI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WUTFOCTPUPOBATh TEHETHUYECKYTO
CBSI3b MEXJYy HUMHU ypPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUH C
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUsI XapaKTepHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, TNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI UX TEepepabOTKU U
IPaKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIUH);

chOpMUPOBAaHHOCTh YMEHHMH BJIaJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
MeTOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKHUX SIBJIICHUN (HaOJI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJI30BaTh CHUCTEMHBIC XHMHYECKHUE 3HAHHS ISl TPUHATHS PEIICHHH B
KOHKPETHBIX JKHU3HEHHBIX CHUTyaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHUEM;

c(hopMHUPOBAHHOCTh YMEHUM COONIOJATh MPaBUIa MOJIH30BAHUS XUMUYECKOU
nocysol 1 jgabopaTopHbIM O00OpyJOBaHHEM, a TakKe MpaBuiaa OOpalieHus C
BEI[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMHU TIO BBHIMOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBITIOMHATh XUMHYECCKUM
AKCTIEPUMEHT (TIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MPYU HarpeBaHUH, TOJIyUCHUE
ATUJIEHA U W3Y4YCHUE €ero CBOWCTB, KA4YE€CTBEHHBIE PEaKIUHU OPTraHUYECKUX
BEIIECTB, JIeHATypallus OEIKOB MPU HarpeBaHWH, IIBETHHIE PEaKIMH OEJIKOB) B
COOTBETCTBUM C TIpaBUJAMHU TEXHHKH O€30MaCHOCTH TIPpU OOpalleHUu C
BEIIECTBAMU U J1A0OpAaTOPHBIM O0OpPYAOBaHUEM, TPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucCHh ypaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u GOpMyJIHPOBAThH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(OpMaIIMIO, TOJIy4aeMyK0 W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
uHdopMmanmu, MHTEpHET U Apyrux);



chOpMHPOBAHHOCT, ~ YMEHMHA  COOJIIOAATh  MpaBUjia  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJNAX
COXpAaHEHHUS] CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEUCTBUSI Ha XUBBIE OPraHU3Mbl ONMPENENIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAas cMmbich mokazarens [IJIK, mosicHaATe Ha mpumepax CrocoObI
YMEHBIIEHUSI M TNPEJOTBPAIICHUs HUX BPEAHOTO BO3JCUCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsi OOY4YalOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUM;

JUISL  CJIENBbIX W CIa0OBUIANIUMX OOYyYaroUIUXcs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUU
npupoabl, B  (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHS TPAKTUUECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TOHATHS (XMMHUYECKHM 3JIEMEHT, aToOM, W30TOomN, S-, p-, d-
AIICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIieHTHAsI, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKasT PEIIETKa,
TAMBl  XMUMUYECKUX  PEAKLUMH, PacTBOpP, IJICKTPOIUTHI,  HEIJICKTPOJMTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE);, TEOPHUH W 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON AucconuManuu, nepuoanueckun 3akon J[. 1. Menpaeneesa,
3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBpaIICHUs] SHEPTUU
IpU XUMHUYECKHX PEAKLMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIHE B OCHOBE MOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKHX SBJICHHM, (PaKTOJOTHUYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MMaCHOM HCIIOJb30BAaHUU BOKHEUIINX HEOPTaHHMYECKUX
BEIECTB B OBITY U MIPAKTHUECKOH JEATEILHOCTH YEIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE TPU3HAKU TIOHSATHM,
YCTaHaBIMBAaTh MX B3aMMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIONIIUE TMOHSITHUSA MPHU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJB30BATh XUMHUUYECKYIO CHMBOJIUKY JIJIs
cocTaBieHUus (OpPMYJIT BEIIECTB U  ypaBHEHUNW  XHUMHUYECKHX  PEaKIIHH,
cucreMmarnueckyro HomeHkaTypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYECKUX BeIEeCTB (yrapHbl Ta3, YIJIEKHUCIBIA ra3, aMMHaK, TaméHas
U3BECTh, HETAIlIEHAs! U3BECTh, IUThEBAS COJA, IUPUT U APYTHUE);

c(hopMUPOBAHHOCTh YMEHUH OINPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, HOHHAS, METAJJTMYECKasi, BOJIOPOIHAS) B COSTUHCHUSX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOrO BelecTBa (aTOMHas, MOJICKYJISIpHAs,
MOHHAs1, METAJUTMYeCKasi), XapaKkTep Cpeabl B BOJHBIX paCTBOpaX HEOPTraHMUECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHABJIUBATh MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB [0 WX COCTaBY K OMNpeIelEHHOMY KiacCy/Tpymme
COeIMHEHUN (MPOCTHIE BEIIECTBA — METAIbl M1 HEeMETaJIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PaCKPBIBATh CMBICI TIEPUOANUECKOTO 3aKoHa /JI.
N. MenneneeBa 1 IEeMOHCTPUPOBATH €I0 CUCTEMATH3UPYIONIYI0, OOBICHUTEIHLHYIO
U TIPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh »dJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHUX »JJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoir CUCTEMBI
xumuyeckux snmemeHToB JI. M. MenpaeneeBa, WCHoNb3ys TOHATUS «S-, p-, d-
AJIEKTPOHHbBIC opOuTamny, «QHEPTETUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUUYECKUX DJIEMEHTOB U MX COCIMHEHUM
1o nepuojiam u rpymmnam Ilepuoanyeckoil cucteMbl XUMUUYECKUX dieMeHToB /. U.
Menpeneena;

chOpMHUPOBAaHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPraHWYECKHWX  BEHIECTB  PA3JUUYHBIX  KJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHWE TE€HETHUYECKOW CBSI3M MEXKIAY HEOPTraHMYeCKUMHU
BEIIIECTBAMHU C IMOMOIIIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU TIO
pa3IMYHBIM TpPU3HAKaM (YUCIy U COCTaBY PEAarupyIOIIUX BEIIECTB, TEILIOBOMY
s dekTy peakiuv, U3MEHEHHUIO CTCIeHEW OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTHU
pEeaKIuM, Y4acTHIO KaTaJIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS pPEaKIUH pa3TudHBIX
THUIIOB, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIUi HOHHOTO OOMEHa, YUUThIBAs
YCJIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UAYT A0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TPOBOJAUTH PEaAKIMH, IMOATBEPKIAAIOIINC
KAUYEeCTBEHHBI COCTaB pa3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPaclio3HaBaTh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBATh CYIIHOCTh  OKHCIHMTEIIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIUNA MOCPEJICTBOM COCTaBIICHHS JJIEKTPOHHOIO OanaHca
ATUX PEaKIU;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT pa3INIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniuim Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh XHUMHYECKHUE IPOIIECCHI,
JIe)KaIllMEe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsSI CEpHOM KHUCJIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIMMX HAYYHBIX TPHUHIIUAIAX H
AKOJIOTUUYECKHUX MPOoOIeMax XMMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHATHS «MaccoBasi JOJI BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IpU XUMUYECKUX PEAKIIUIX, MAacChl BelleCTBa MM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WIM 00BEMY OHOTO W3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(deKkTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUN COOIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyJIol 1 jabopaTopHbIM 00OpYyJOBaHMEM, a TaKKe MpaBujia OOpalleHHs C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMHU TIO BBHITTOJHEHHUIO J1AOOPATOPHBIX
XUMHYECKHUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBITIONHATh XUMHYECKUM
AKCTIIEPUMEHT (pa3lioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONpEAECICHUEe Cpebl PACTBOPOB BEHIECTB € IOMOIIBI0 YHHUBEPCAIBHOTO
WHUKATOpa, BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHW peaKkIlu,
peakIMuu MOHHOTO OOMeHa, KaueCTBEHHBIC PEaKIMu Ha CylbdarT-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHHUS, PEUICHHE SKCIEPHUMEHTAJBbHBIX 3a/a4 10
temMamM «Metamnb» U «HeMmeramnasl») B COOTBETCTBHHM C TpaBHJIAMH TEXHHKU
0e301acHOCTH TIpU OOpalleHUH ¢ BEIIeCTBAMH U JaOOPaTOPHBIM 000PYI0BAHHUEM,
IPEACTaBIATh PE3yIAbTaThl XHMHYECKOT'O0 DJKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUN U (HOPMYIMPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHOpMaILMIO, TOIyYaeMyl W3 pPa3HBIX HCTOYHHUKOB (CpeiCTBa MacCOBOM
KOMMYHUKalNM, MHTEpHET U IpyTuXx);



chOpMHPOBAHHOCT, ~ YMEHMHA  COOJIIOAATh  MpaBUjia  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY M TPYIOBOM JEATETbHOCTH B IEJNAX
COXpAaHEHHUS] CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh
OIACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTAHU3MBI ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbeicnt mokazarens I[IJIK, moscHATh Ha mnpuMepax CcHocoObl yYMEHBIICHHUS WU
NpeOTBPAILICHHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YETIOBEKa;

JUIsi OOY4YaOIIUXCS ¢ OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHU;

JUISE  CIENBbIX U CIa0OBUIALIIMX OOYyYalOUUMXCs: YMEHHE MCIO0JIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anucu XuMHYECKUX

dhopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[Ipenmer oprannueckor xumun. Teopus
1.1 CTPOEHUS OPraHNYECKUX COETMHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3nea 2. YriaeBoaopoabl
2.1 [IpenenvHbIE YIIIEBOAOPOIbI — aJKAHBI 2
9 HenpenenbHble yrieBoI0pO/Ibl: aJIKEHBI, 6 |
aJIKa/InEHbl, ATTKUHBI
2.3 ApomMaTHYeCKUe YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HCTOYHUKY YTIIEBOAOPOJIOB U 3 |
uX nepepadoTka
Hroro no pazgeny 13
Pa3nea 3. Kuciiopoacoaep:kamue oprannieckue coeMHeHNs
3.1 Cruptsl. eHon 3
39 Anbaeruasl. KapOOHOBBIE KHCIIOTBI. 7 1
Cnoxwnble 3¢ups
33 VYrneBosl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coenHeHust

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazgeny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 IInactmaccel. Kayayku. Bosnokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoububie | IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHU
Crpoenune atoMoB. Ileproanueckuii 3akoH
1.1 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemeHToB J[. . MeHnneneera
12 Crpoenue BeniectBa. MHOTOoOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaKLIUH 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranuveckasi Xumusi
2.1 Merasuibl 1
2.2 Hewmeranns 1 1
)3 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3nes 3. Xumus u ;Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 3







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara U@poBbIe
iy Tema ypoka Beero KonTpoabusie | IlpakTuueckue iyqeﬂuﬂ :)lﬁlil;l;osaTenbﬂme
padoThI padoThI pecypebi
| IIpeamer opraHn4deckor XUMHH, €€ |
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHM4YEeCKUX
2 coequrenuit A. M. Byrneposa, e€ 1
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semiects. Homenkmnarypa |
(cuctemMarnyeckasi) U TpUBUAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BEILLECTB
4 AnKaHbBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUU PAJT
5 MeraH u 3TaH — npocTenIme |
MIPE/ICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NpOINUIeH — IpocTeime |
MIPE/ICTAaBUTENH AJIKEHOB
2 IIpakTueckas padora Ne 1. «Ilomyuenue | 1
STUJIEHA U U3yYEHUE €T0 CBOMCTBY»
Anxanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Tlomyyenne 1

CUHTETUYECKOIO KaydyKa U PE3UHBI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHH psiji. AleTUIIEH —
MIPOCTEHIINIM PEICTABUTEIb AJIKHHOB

1 Beruncienus 1o ypaBHEHHIO XUMUYECKON
peakuuu

12 Apensl: 6eH3011 1 ToJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b YIJI€BOJOPOJIOB,
MIPUHAUIEKALTUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIIE€BOAOPOIOB!

14 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(DTAHBIC
ras3bl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIE€BOAOPOIOB!

15 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(PTAHBIC
ras3sl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KoHnTponsHas paboTa o pazueny
«YTeBogOpOaBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJI ¥ 3TaHoJ. BoopoaHast cBs3b

13 MHOroaTOMHBbIE CIIUPTHI: ATUIIEHTIIUKOJIb U
[IIALEPUH

19 @DeHOJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE
U XUMHUYECKUE CBOICTBA, IPUMEHEHHE

20 Anpnerupl: GopMabaeTua U
areranbIeru]. AUeTOH

71 OnHOOCHOBHBIE MpEJIeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaxTnueckas padora Ne 2. «CpoiicTBa




pacTBOpa YKCyCHOM KUCIOTBD)

CTeapI/IHOBaH 1 OJICMHOBAasA KHUCJIOThI, KaK

23 MIPEICTAaBUTENHN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpL1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeHCTBHE
CrnosxHbie 3(UPBI KaK TIPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HIPOITU3 CIIOKHBIX
3pupoB

%6 XKupsr: ruaponns, npuMeHeHue,
OnosoTNYecKas pojb KHPOB
VYTaeBoisl: cocTaB, Kiaccu(ukanus.

27 Baxwueline npeacTaBuTeNn: ri0K03a,
bpykTO3a, caxapo3a

73 Kpaxman u nemntono3a kak npupoIHbIe
MOJIUMEPHI
KoHnTponpHas paboTa no pazueny

29 «Kucnopojconepxaiiue opraHuuecKue
COCIIMHEHUS

30 AMWHBI: METUJIAMHUH U aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCTUHEHUS, UX
ononornyeckoe 3HaueHue. [lenrumbt

1 benku xak npupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS

13 OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN

34 OCHOBHBIE METObI CUHTE3A




[InacTmacchl, KaydykH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGZ[I/IHCHI/Iﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUN 371€MEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aToMOB

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
CUCTEMa XMMHUYECKUX 31eMeHTOB [I. .
Menneneesa, UX CBSA3b C COBPEMEHHON
TEOpHUEH CTPOCHHUs ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHYECKUX IJIEMEHTOB M UX COCIMHCHHM T10
IpyIIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA U CUCTEMBbI
xuMmuueckux anementoB /.M. Menneneena B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XUMUYECKasi CBsI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHHS
KOBAJICHTHOM CBs3U. BoopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUIIATENHHOCTb.
Crenenn okucieHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonsaTHe 0 AUCTIEPCHBIX CHCTEMAX.
HctuHHbBIE U KOJUIOUIHBIE PACTBOPBHIL.
MaccoBast 10715 BEIIECTBA B paCTBOPE




Knaccugukarus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX COEAUHEHM. | eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIECTB, PA3TUYHBIX
KJIacCOB

Knaccugukanms XuMHUECKUX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS DHEPTUU ITPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTUMbIe peaKlInH.
XUMHUYECKOE PAaBHOBECHUE

10

[IpaxTnueckas padora Ne 1. «Binusinue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN»

11

DnexTponauTHdeckas auccormanus. [lonsrue
0 BoJiopoiHOM Tiokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHn4eCKuX U HCOPraHMICCKUX BCUICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakmuu. [TonsaTie 06 snekTposmse
pacIyIaBoB U pacTBOPOB COJICH

13

KoHnTponrHas paboTa o pazueny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN»

14

Merainel, ux noJyioxkenue B [leproanueckoit
cucTeMe XUMHUYECKuX demMenToB . 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMmoB. O0mMe pU3NIecKue CBOMCTBA
METaJIOB




15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaKHEHUIITHX
METaJUIOB (HAaTpUM, KaJlui, KaJIbIIUii, MarHuH,
IIOMHUHMI) U UX COETMHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIH K KX
COoeTUHEHUN

18

XHUMHUECKHE CBOMCTBA ITMHKA, JKeJie3a U UX
COoeqUHEHUN

19

IIpakTnueckas padora Ne 2. "Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
«Metanne"

20

HGMGTEUIHI)I, HUX ITOJIOKECHUEC B
[Tepuoanueckoii cucTeMe XUMHYECKUX
anemeHToB [[. . MeHneneera u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®ur3nYeCKne CBOMCTBA HEMETAIIOB.
AnIoTpoInus HEMETAIUIOB (Ha MpuMepe
KHCIIOpOo/1a, cephl, pochopa u yriiepoa)

22

XUMHUUYECKUE CBOMCTBA rAJIOTE€HOB, CEPBI U UX
coeqUHEHUN

23

XuMUYecKre CBOKCTBA a30Ta, hocodpa u ux
COCIMHEHU N

24

XUMHUYECKHE CBOMCTBA YIIIEpO1a, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaKHENIINX HEMETAIIIIOB U UX
CcoeqUHEHUN

26

O06001IeHUE U CUCTEMATU3ALIMS 3HAHUN 110




TeMe «HemeTamiely. BeraucieHus no
YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

IIpaxTnueckas padora Ne 3. «Pemenue

27 OKCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME 1
"HemeTtanmnsl"»

)3 KonTtponsHast pabota mo Temam «MeTayibi» 1
n «Hemeramibn

29 Heopranuueckue n opraHuueckrue KUCIOTHI. 1
Heopranuueckue n opraHuueckre OCHOBaHUS
AmboTepHbIE HEOpPTraHUYECKHUE U

30 OpraHMuYecKre coelMHeHus. [ eneTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB
Pounb xumuu B 0O6ecrieueHuH SKOJIOTHIECKOH,

31 SHEPTreTUUECKOM U MUIIEBON OE30TTaCHOCTH, 1
Pa3BUTUU MEUIIMHbI
IIpencraBienust 00 0OMMX HAYYHBIX

32 MIPUHLUAIIAX TPOMBIIUIEHHOTO ITOJTy4eHUS 1
BAKHEWILNX BELIECTB

33 YenoBek B MUpPE BEILIECTB U MaTEpUaIOB 1

34 XUMHS U 3I0pPOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET
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