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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM ctaHgapre COO, ¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuos a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXXUT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe DJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEIeHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1eaed W MPUHIMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WTpaceT ocoOyk poJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMUpoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckOr XUMHUU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00ydYaromMUMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IYTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAECWCTBUN, HMEIOMMX 0a30Boe 3HAYeHHE JUIA
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mpemojaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMHU LIETSIMU U3YyYEHHUS TpEeaAMETa
«Xumusn» Ha 6a3oBoM ypoBHe (10 —11 kiacc) sBisroTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEakUud, HEOOXOMUMBIX [JIsl TPHUOOpETEHUs
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oOpazoBaHus. Ceroms B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsi K yCIOBUSIM TWHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKK€ MPUOOPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOoBHbIE N0J105keHUsA. CTPYKTYpHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpHUBHAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATAllUM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOJIAMH, NPUHAMIEKALIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHUE), NpUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHAs PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI peaKIus ¢ Ho0M).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAITHSL.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISETCA YEpEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaIus, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHIIEBblE MNPOAYKTbl, OCHOBBI PpAalMOHATBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BAKHEHIUX METAIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétsl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUUYECKOM, YHEPreTUYECKON U TMHUILEeBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUAIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPaBWUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTrETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalieBTUYECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.

[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHS
oOy4arolmMuMHUCs TporpaMM cCpeaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeAMETHbIM W TOpeaAMeTHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HWICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIMY1E MOTHUBAIIMH K O0yYCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUHN JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU



U WaealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIecTBa, MPUHSATHBIMH B OOIIECTBE
HOpMaMd U TpaBWIaMH  MOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TpeaMeTa «XUMHUS» OTPakKaroT
c(OPMHPOBAHHOCTh OMBITA IO3HABATEILHOW M TIPAKTUYECKON JCSITCIBHOCTH
oOydJaronuxcs Mo peaju3aiuy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBbHBIX HOPMax M TpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apTyYMEHTBI JPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOXKCHHS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHUHU M TMPAKTUYECKOTO
MPUMEHEHUSI XMMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPEe3yjbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCIETYIOIIEM
aHajgu3e MH(pOpMAMK O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTHM OIIEHUBATh CBOE TMOBEJACHUE M TMOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:



NOHMMAaHHSA LEHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroIcHUsT TpaBWI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATECIHHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICICTBUN W HENPHUITHS BPEIHBIX NMPUBBIUCK (YHOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOMN
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW JAPYruX BHJAX
JIEeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHE€ B PEIICHUU IMPAKTUYECKUX 3aj]ad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHUH;

YBaXEHUS K TPYY, JIOJAM TpyAa U pe3yJbTaTaM TPYJI0BOU JICSITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHON TPaCKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11€J1eC000pa3HOr0 OTHOILICHUS] K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
AKOHOMHYECKHUX IMPOIECCOB HA COCTOSIHHE MPUPOTHOU U COIIUATIBHOM CPEIbl;

OCO3HAaHUS HEOOXOJMMOCTH HWCIIOJIb30BAHMS JIOCTHKCHHH XUMHH IS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOIOTI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKpPYKArOUIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUUYECKUE
MOCIIE/ICTBUS NPEANPUHUMAEMbBIX JSUCTBUM U TPEAOTBPAILATh UX;

HaJIM4yusl pa3BUTOrO 3KOJOTUYECKOTO0 MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIBITa eI TCIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHA €€ pold B
GbopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOT'O MBIINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBleHus] 00 OKpY:KaloleM MUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYUMOCTHM XMMHHM JJIS  COBPEMEHHOMU
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W BaXXHOW pOJIK B
CO37IaHUHM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYEHHH YCIOBUUI
YCHEWIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTlydyaeMble 3HAHUA U aHAIHU3a U OOBSICHEHHsI SBIICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 IOJTyYEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJb30BaTh XWMHUYECKHE 3HAHUS MJis
pelieHust npo6JyieM B peasibHbIX )KU3HEHHBIX CUTYAILIUAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30OBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHWHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaabHOM

JESATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOUINe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHenuuKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0oBaHue, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUe);



yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYHKIIMOHATBEHOM
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00y4YaronXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTUBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJTbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe JTeCTBUS:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICISATh XapAKTEPHbIE MPU3HAKU MOHITUM M YCTAaHABIMBATh MX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTaHaBJIMBATh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMBIE B XUMUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJIC/IHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyTUpPOBATH MENN U 3a/1a91 UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETHLHO C(OpPMYyIMpPOBAaHHBIE BOMPOCHl B Ka4eCTBE HWHCTPYMEHTA



MO3HAHMUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMIOAAaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YyJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHIOB U (opM
MpEICTaBICHHUS, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUHBOCTD;

(GopMyJIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ AHAJIOTa W/WIIH
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHUKAMM TIPH BBITOJIHEHUHT
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHHUS MO3ULIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATh CBOI I103HABATENIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh MPEUIaraéMbplii  aJIlOPUTM JACUCTBUNA IpU
BBINIOJJTHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (GEeKTUBHBI CHOCOO HMX peIIeHUs ¢ Y4ETOM TOJMYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAaHaJIu3a
Y CaAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHUSA»
OTpaXaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoabl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBbHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLIeHUs MPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraroIe IOHATHA (XMMHUYECKMH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CcKeneT, (yHKIHOHANbHAs TpymIa,
paaukai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHHM, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYMHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
SBIICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYCHHH U
0e30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa,;

chOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPHU
ONHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COETMHEHMIA;



c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHMSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMynT OpraHMYECKHWX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAIJIC)KHOCTh HW3yUCHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yriIeBOJOPOAbl, KHUCIOPOA U a30TCOJAEpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWYECKUX BEIICCTB (ITWICH, MPOTMMICH, alleTUJICH,
STWJICHTJINKOb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHHASA
KHUCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAS KUCJIO0Ta, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpPMHPOBAHHOCT,  YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKuEe M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyramuen-1,3, metunOyramuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STHUJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJIerua, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsl KHCIIOTa), WJUTFOCTPUPOBATH TEHETHUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsd (He(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKU U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMCHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJIHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIaJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, M3MEPEHUE, IKCIIEPUMEHT, MOJISTTMPOBAHNE),
WCIIOJIb30BAaTh CUCTEMHBIC XWMHYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKUUH OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii u GopMyIMpPOBATH BEIBOIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

COPMUPOBAHHOCTh ~ YMEHMH  COOMIOAATh  MpaBuUjia  HKOJIOTMYECKU
1EeJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEabl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPENOTBPACHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYCCKHUX SIBJICHUIM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPHULIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTb
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSl MAacChl BEIECTB, 3aKOH COXPAHEHUsSI M MPEBPAILCHHS YHEPTUU
OpU XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XMUMHYECKHX SIBICHHUU, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXXHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME TMOHITHUS MPU
OTMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpMUPOBAHHOCTh YMEHMI HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHbie Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETAIIEHAs U3BECTh, MUTHEBAs COMA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUI OINpPEAENIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiaEHHOMY Kiaccy/rpyrie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOANIECKOro 3axkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3HUPYIOILYI0, OOBSICHUTEIbHY IO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuaeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB []. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKUE CBOWCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

c(OpMHPOBAHHOCTh YMEHMS KJIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUHU II0
Pa3IMYHBIM IpU3HAKaM (YUCIY M COCTaBy pEarupyroliydx BELIECTB, TEIIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peakiliy, YYaCTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPAaBHEHUSA DPEAKUUN pPa3THYHBIX
THUIIOB, TOJHBIE U COKPAIEHHbIE YPABHEHHSI PEAKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C(OPMUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~yYMEHHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOI0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAy4YHBIX MPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUM Ta30B
IpU XUMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPABUIIA MOIH30BAHHS XUMHUECKON
nocyAod M 1abopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IpaBuiia OOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XMUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUI IJIAHUPOBAaTh M BBINOJHATE XUMHYECKUN
HKCIIEPUMEHT (pa3JI0KEHUE IMEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE Cpeabl PpPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh pPE3YyJIbTaTbl XUMHUYECKOIO OJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUI W (OpMYJIMPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);

C(OPMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBWUiIa  IKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpellbl, OCO3HABAThH
OIACHOCTb BO3/CHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cvpicnt mokazarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTudeckue yrieBoa0pOIbl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipaxriieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux seectB. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 IIpakTruueckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €TO0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKH YIIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

22 ITpakTruyeckas padora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbLi1a KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxxheiinve npecTaBuTeNu: TIH0KO03a,
bpykTo3a, caxaposa

08 Kpaxmait u 1esuioso3a Kak mpupoIHbIe
MOJIUMEPHI
KontponbHas padota mo pasaeny

29 «Kwucnopoacoaepxaiine opraHuuecKre
COCTUHEHUS

30 AMMHBI: METHJIAMHUH W aHUJIUH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,[[Ha}I CBA3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Beiectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas padota mo pazaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOMCTBA TFAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3aINs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xuMum B 0OecrieueHIH HKOJIOTUIECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






