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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MpPOrpaMMbl CpPeAHEro oOIIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
®deneparuy, peaU3yOINIMX OCHOBHBIE 0Opa3oBaTENbHBIE MPOTPAMMBI, H
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJIEpXKaHUsI, PE3yJbTAaTOB OOyUYeHHS U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
I[EJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH IEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 W TPUPOAHOW cpeme. Peammsyercs XumMudeckoe o00Opa3oBaHUE
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MATEPUATHLHOM >KM3HU OOIECTBA, a TaKke C y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALIUH, B CO3IaHUU HOBOM 0a3bl MaTepHaJIbHOM KYJbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO0 MHpPA, OCO3HAHUS B3aWMOCBSI3U MEXTY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HUM KaXJOro wieHa ooOmectBa. CoBpeMEHHas XUMHUSA Kak Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM € OOHIMMHU MHENSIMH M TPUHIUIIAMUA CPEAHETO OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYKD MM Uil  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLIMYMa, MPOJOJKEHUS
00pa30BaHUs B Pa3IUYHBIX 00JIACTIX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XHMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0EeCcleYyuBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCErO0 MHOr000pasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuueckass Xumus» cHOopMUpOBaHA B MPOrpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/a K M3y4EHHI0 Yy4yeOHOro mMarepuaisa U OOYyCIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKONM XHWMHHU BEIIECTBa
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE€ Ha YPOBHE CTEPEOXMMHYECKUX U  DIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUs MEPBOHAYAILHbBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX CTPOEHUSI, O XUMUUECKOUN peaKIluu.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOrO o0OImIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TO3UIUH,
IyOXe TIOHSTh HWCTOPUYECKOE W3MEHEeHHE (YHKIM S3TOro 3akoHa — OT
o0obmaroien 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.



Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAX W NPUMEHEHHM, a TAKXKE O XUMMYECKHUX DPEaKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus pJomnoiHsercs B Kypcax 10 m 11 xkmaccos
JJIEMEHTaMHM COJEpKaHUs, HMMEIOIUMHU KYJIbTYPOJIOTMYECKUN W IIPUKIIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHWUMAHHMIO B3aUMOCBSI3M XUMHUHU C
OPYTMMHU HAayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOM M INPAKTHYECKOU
JESITEeIbHOCTH 4YEeJIOBEKa, CIHOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTat0T
BBIIIYCKHUKY OPHEHTUPOBATbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIHMBATh WHMOpPMALUIO U
IIPUMEHATh €€ I IIONOJIHEHUS 3HAHWM, PEIICHUS WHTEUIEKTYalIbHbIX H
AKCIIEPUMEHTAIbHBIX HCCIIEIOBATENIbCKUX 3aad. B 1emnom comepkanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOIO  yYpPOBHSA  H3Y4Y€HUS  OPHUECHTHUPOBAHO  Ha
dopmupoBaHue y 00YyYaIOMIUXCS MHUPOBO33PEHUECKON OCHOBBI JIJIsI TIOHUMAaHUS
¢mnocockux uaed, Takux Kak: MaTepHalIbHOE €IMHCTBO HEOPraHUYECKOIo U
OpPraHUYEeCKOr0 MHUPa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTb MPUPOAHBIX SBICHUM IIYTEM OKCIEPUMEHTA H
pelieHUus TMPOTUBOPEUMH MEXKAY HOBBIMU (akTaMd U  TEOPETHUUYECKUMHU
MPEANOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTHYECKUX MPOoOJeM, a
TaKXe Mpo0sieM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/IaHUs HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B nane pemeHus 3aga4  BOCIMTAHMs, pPa3BUTUSA M COLMAIM3ALMHU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEP)KaHMSI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaloT (HopMHUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUI, HMEIOIUX 0a30Boe 3HAYEHUE IS
pasMYHBIX BHUJOB JAEATEIBHOCTU: pEIIeHUs NpoOJjeM, MOUCKa, aHalu3a H
00paboTku nHPOpMAIHI, HEOOXOAUMBIX JJIsI IPUOOPETEHHSI OTbITa IPAKTUYECKOM
U UCCJIENO0BATENbCKOM AESATENbHOCTH, 3aHMMAIOLIEH BAaXHOE MECTO B ITO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO 00ILEro 0Opa3oBaHMsl, IPU ONPEAEICHUN
COZIEPKATEIIbHOM XapaKTEPUCTUKU LEJNeHd HW3YyYEHHs] NIPEeAMETa HaIlpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak O0JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
NEATEIIbHOCTU YEJOBEKa M KAK OJAHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEIICHUIO LIEJIeW W3y4YeHUS
IIpeAMETA SBJIIETCS BIIOJIHE ONPABAAHHBIM.

CornacHoO MaHHOM TOYKE 3PEHUsS TJIaBHBIMM LEISMH W3Y4YEHHUs IpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

e (¢opMHpOBaHME CHUCTEMbl XUMHWYECKMX 3HAHUMW KaKk  BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOWU



JIeKaT KJIIOUEBBIE MOHATHS, (pyHIaMEHTaJ bHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOGHHWE W TIOHMMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYIHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIMi, HEOOXOIUMBIX Ui TPHOOPETCHUS
YMEHHUI OpPHUEHTHUPOBATHCS B MHPE BEHIECTB W XUMUYECKHUX SIBICHHM,
UMEIOIIINX MECTO B MPUPO/IE, B IPAKTUICCKOMN M TIOBCETHEBHOW YKU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB JCSITEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM H
OOBSICHEHHEM XUMUYECKOTO OJKCIEpUMEHTa, COOTMIOACHHEM  TPaBUII
6e30MmacHOro 0OpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepikarenbHas XapakTepPUCTUKA IeNIeH U 3a/ad U3ydCHHUsI
npeaMeTa B porpaMme 1Mo XMMUHU YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeHero oobiero oopasoanus. Ceroans B
nperoiaBaHid  XMUMHH B OOJbIIEH  CTEmeHW  OTHA€Tcsl  MPeaIouTeHHUE
MPAKTUYECKON KOMIIOHCHTE COJAEpKaHWUs OOY4YeHHS, OPHUEHTHUPOBAHHON Ha
MOJTOTOBKY BBITYCKHUKA O0IIE00pa30BaTEIbHOM OpraHu3alliy, BIAJCIOIIEr0 He
HAOOpOM 3HaHUM, a (QPYHKIIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CHOCOOAMH H
YMEHHSAMHU aKTUBHOTO TIOJYYCHHS 3HAHWM W MPUMEHCHUS WX B peajdbHOU >KU3HU
JUTSL pEIICHUS TTPAKTUYECKUX 3a/1a4.

B cBi3m ¢ 3THM TpH HM3ydeHHHM TpeaMeTra «XUMHUS» JOMHUHHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TaKKe IEIH U 3a/a4d, KaK:

amanTanusi 00yJaronuuxcsi K YCJIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHWE  WHTE/UICKTYaJlbHO  PAa3BUTOH  JUYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TMPUHSITHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONMIMXCS KJIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHBEpPCATbHOE 3HAUCHWE JUIA pa3IMYHBIX BHUIOB
JESITeNbHOCTU: PEUIeHHs Mpo0sieM, MOUCKa, aHaiuu3a U o0paboTku HH(popManuy,
HEOOXOAMMBIX JJISi TPHOOPETEHUs] OmbITa JEATCIHHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B TIO3HAHWW XUMHH, a TaKXkKe I OICHKA C TTO3HIIHH
AKOJIOTHYECKOM O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XHMHYECKHX
IIPOIIECCOB HA OPTaHU3M YeJIOBeKa U MPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, WHTCIJICKTYAJIbHBIX U TBOPYCCKUX
CIOCOOHOCTEM 00yUarOIMUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C JKMU3HEHHBIMU MOTPEOHOCTSIMH, UCIIONH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHUHU JIJIs IMOMCKA M aHajau3a y4eOHOU W
HAYYHO-TIOMYJISIPHON WH(OPMAIINN XUMHYECKOTO COICPKAHUS;

dbopMupoBaHuE U pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHU S, HA0TIOAaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOEHHO



HEOOXOJUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUU M MPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCHUTaHUE Yy oOydamommxcsi YOexKIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJIICHHOCTH XHWMHH, €€ BOXKHOW pPOJIM B PEIICHUU TIIOOATBHBIX MpoOiieM
PaIMOHAIBHOTO MTPUPOIOTIOIH30BAHUS, TIOTIOIHEHUSI YHEPTETUUECKUX PECYPCOB H
COXpPaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPUOOPETEHUs OIbITa
WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHWW I TPHHSATHS TPAMOTHBIX PEIICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMU SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUS MPEAMET «XUMHSI»
0a30BOro ypoBHsI BXOAMUT B COCTaB IpeaMeTHoW o0nactu «EcTecTBeHHO-HAYYHbIE
MIPEIMETHD).

OO11ee Yncao 4acoB, OTBEACHHBIX I U3YUYCHHs] XMMUH, HA 0A30BOM YpOBHE
cpemHero obmero odpazoBaHus, cocraBisieT 68 wacos: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Hefienio).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnYecKoW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. [omomorus, wusomepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IIpY HarpeBaHuU (IJ1aBIeHNUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyramuen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEUIINKA TPEICTABUTENb AaJKWHOB: COCTaB, CTPOCHHE, (PUIUUECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMUA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HCTOYHHMKH YIVIEBOAOPOAOB. IlpupomHplii ra3 W mONyTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOAYKTHI €ro nepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJIOreHONPOU3BOIHBIX, MTPOBEJCHIE MPAKTHUYECKON pabOoThI: MONYy4YE€HHE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OQHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJN: CTPOCHHE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMEeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAaMU CIIUPTOB. J[eCTBME METAaHOJIA U ATAHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHUYECKHE CBOWCTBAa (B3aUMOJCUCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
OpraHu3M 4enoBeka. [[pruMeHenne rmuepruHa U 3TUIICHTJIMKOJIA.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
dusznueckre W XUMHYECKHE CBOMCTBA (peaklMM OKUCICHHS M BOCCTaHOBIJICHMS,
KaueCTBEHHBIC PEAKIINN), TOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCIIOTBI: CTpOCHHE, (PU3MYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOume g Kiacca KUCIOT, peakuus 3TepuuKalim), MoIy4eHue 1 TpUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAasi KUCJOTHI KaK MPEICTABUTENIU BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wumponus
cinoxHbIX 3¢upoB. XKupsl. I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHuauHBIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunre3. OpykTo3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NUecKkre W XHMHYECKHE CBOWCTBAa Kpaxmayia (THAPOJIH3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHEe Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKaIme OpraHuIecKie COeTMHEHUSI.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAs M TPETUYHas CTPyKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TTOJTMMEPHU3AIINS U TTOJTHKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanus MeXIpeIMETHBIX CBSI3eH MPU U3YYCHHHM OPraHUYCCKOH XUMHH B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
DHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TeEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasBl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAST KOHPUTYpaIMsl aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBONCTB XHWMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTaJuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopoaHas cBsizb. BaneHTHOCTh. JEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYE€CKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuudeckoro pasHosecus. [Ipunnunn Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonuueckas cucteMa xuMuueckux siaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B NMIPUCYTCTBUH KaTaJIM3aToOpa, OMPEICICHUE CPEIbI paCTBOPOB BEIIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCHOJBb30BAHWEM ITOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMEpe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAIJIOB U X COCIMHEHUN.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MetajuioB. OOmue guznueckue cBoricTBa MeTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN sl HANPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJCHCTBUE THAPOKCHIA AFOMUHUS C PacTBOpaMU
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuanbl JJIsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MUHEpPAJIbHBIC
yI00peHus.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HeopraHuueckol xumuu B 11 kiacce ocyliecTBisieTcsl 4YEpe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHajdu3, CHUHTE3, KiacCUUKaIUs, TMEPUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMBblE, TOILIUBO,
pecypchl.

TexHonorusi: XuMHUYECKasi MPOMBIIIJICHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHBIM ¥ TpeaMeTHbiM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIeJICHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXcsi PYKOBOJICTBOBATHCSI B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS TpEeAMeTa «XHUMHs» IOCTUTAOTCS B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W TpaBWJIaMU  TIOBEACHMS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
00yyaromMxcs N0 peayu3aluy MPUHITHIX B OOIIECTBE LIEHHOCTEN, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYIUX MPH aHAIU3€ Pa3IMYHbIX BUAOB YUEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M I03HABaTENbHBIX MOTHUBOB B IOJYYEHUM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAl[H, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHMs KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJIOBOH 1€ATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH 11€JIeCO00pa3HOro OTHOIICHHsS] K MPHUPOJE, KaK HMCTOUHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONO0Ib30BAHUS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsI Pa3BUTOTO 3KOJIOIMYECKOTO0 MBIIUIEHUS, YKOJIOTMYECKON KYJIBTYPBI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEJCTaBICHUA 00 OKPY)KAIOIIEeM MUpPE KaK O €IWHCTBE MPHUPOJBI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUalbHOW KYJIbTYPbI, PEIIEHUH II100aIbHBIX IpoOiieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIIEUTHOIO TpyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKIOro UJICHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHUS JeJlaTh 0OOCHOBAHHbIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSAM TpyJa B Pa3iIMUYHBIX cepax mpodheccuoHaTbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOILEHAYYHbIE MOHATHUSA, OTPa)KaolIne
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PacCMaTpPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DBJEMEHTa, XHUMHuYeckas (opMyla, YpaBHEHHE XUMUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKIE 1€HCTBUS

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mporecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HhopMynnpoBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBISTh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETA), aHAMM3UPOBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (QOpPMY  MPEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CPEJACTBA MpU pabore ¢
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YEeCKHE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEICTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJieW, (POPMYIUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHCHUSI TIPEIOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIMECH PE3YJbTaTOB ITO3HABATEILHON EATECIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOH pabOThl MO MCCJIEIOBAHUIO CBOWCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
o0 pe3yJibTaTaM TPOBEIEHHBIX HCCIIEIOBAaHUN TMyTEM COTJIACOBAHUS TIO3WIIMN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMHU JeHCTBUSIMU:

CaMOCTOSITEJILHO TUIAHMPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIILHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUU YYE€OHBIX H WCCIICOBAaTEIbCKUX 3a/lad, BHIOMpaTh Hambojee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JCITEIHPHOCTA Ha OCHOBE CaMOaHaJIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM ISl pEIIeHUS] TPAKTUYECKUX 3a]1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCJIOPOJ M a30TCOAEpXkAalllhie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUHN SI3bIK XUMHH, MHPOBO33PEHUYCCKHE 3HAHWSI,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUH BBISABISATH XapaKTepHbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO CHUMBOJHUKY JUIS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJIC)KHOCTh HM3y4EHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYECKUX BENIECTB (METaH, ATaH, JTUJICH, MPOIWJIEH, AalleTHUJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsI KUCII0Ta), WIUTFOCTPUPOBATH TEHETHUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOMHOTO BEIIECTBA WJIM IMPOIYKTa
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU W3YYECHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOAaTh MIPABHJIA TTOJIB30BAHUS XUMUYECKOM
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUS OPTaHUYECKUX BEIIECTB MIPU HArPEBAHMH, TOTYyICHUE
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM O0OpPYIOBAHUEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
uH(OpPMANKIO, TONYYaeMyl0 U3 pa3HBIX MCTOYHUKOB (CpPEICTBA MacCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCTH ~ YMEHHMM  cOOJIIOaTh  MpaBWjia  AKOJOTHYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAsI cMmbIch Tokazatenst [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUUYECKOM  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM O0OCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JAUCCOIMAIUSA, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK XUMUU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJIb30BaTh XWMHUYECKYI) CHUMBOJIUKY JUIS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
W3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsS COMA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEIIETKM KOHKPETHOrO BEHIECTBa (aTOMHas, MOJEKYJsIpHasi,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEUIECTB IO HUX COCTaBY K OIpEAeJEHHOMY KJacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BELIECTB  pA3JIMYHBIX  KIJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpHU3HAKaM (YUCITY M COCTaBY pEarupyrollux BEIIECTB, TEIJIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIC M COKpAIlIEHHBIC YpaBHEHUS PEaKIIMii MOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSTHUST «MAaccoBasi JOJsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOILICHHM Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHAMKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIINH,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOPALEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHUEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaLMIO, TMOJIY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACcTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pPOBbS M OKPYXKAIOIIEW IPUPOIHOM CpEeNbl, OCO3HABATh
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauuyecTBo yacoB DJIEeKTPOHHBIE
HauMeHOBaHMe pa3iesioB U TeEM (uudposbie)
Ne ni/m KonrTpoububie | IlpakTuyeckue
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pnea 1. Teoperuyeckue 0CHOBBI OPraHUYeCKON XUMHH
[Ipeamet oprannueckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 3
M. bytiepoBa
Hroro no pazaemry 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTiI€BOAOPOABI — AJTKAHBI 2
99 HenpenenbHble yriaeBogopobl: aaKeHbl, 5 1
' aJIKaINEHBbI, AJIKUHBI
2.3 ApoMaTHUYECKuE YIIIEBOIOPOIBI 2
94 [IpupoaHbIe HCTOYHUKU YTIIEBOAOPOIOB U 3 1
' ux nepepaboTka
Hroro mo pazneny 13
Pasnea 3. Kuciiopoacoaepxkamue oprana4eckKue coeJMHeHus
3.1 Crupter. @enon 3
39 Anbneruabl. KapOoHOBBIE KHCIIOTHI. 7 1
' Cnoxuble 3QUpbI
3.3 VYrieBosl 3 2
Wroro mo pazneny 13




Pa3nesn 4. A3oTconepskamue Opranu4eckKue coeIuHeHust

4.1 AMHHBI. AMUHOKUCIIOTHI. benku 3
Wroro mo pazneny 3
Pasnea 5. BoicokoMoJsieKyIsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazgery 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITIOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoa Bcero Kourpoabubie | - Hpakriieckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypesI
1 [IpenMer opraHnyeckon XUMHH, €€ 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopus cTpoeHUss OpraHUYECKUX
2 coenqunennit A. M. bytneposa, eé 1
OCHOBHBI€ TIOJIOXKEHUS
[IpencraBienue o kiaccupukanuu
3 opranudeckux pemiecrs. Homenknartypa 1
(cucremaTHueckas) U TpUBHAJIbHbBIE
Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUHN Pl
5 MerTaH 1 3TaH — TpocTenIme 1
MIPEICTABUTENHN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEeNIne 1
IpeICTaBUTENN aJIKEHOB
8 [Ipaktuueckas paborta Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3YYEHUE €r0 CBOMCTB)»
Ankanuensl. byranuen-1,3 u
9 Metunoyraauer-1,3. [lomydenune 1
CHUHTETUYECKOI0 KaydyKa U PE3UHBI
10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, 1




FOMOJIOTUYECKUH psif. AlleTHIIeH —
MPOCTEU NN MPEACTABUTEIb AJTKUHOB

Brruncienus o ypaBHEHUIO XUMAYECKON

11
peakuuu

12 ApeHbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsI3b yrieBOIOPOIOB,
MIPUHAUISKAIINX K PA3IUMIHBIM KIIaccaM
[IpupoHbIe HCTOYHUKHU YTIEBOJOPO/IOB:

14 MPUPOIHBIN T'a3 U MOMMYTHHIE HEPTIHBIE
rasbl, HeTh U IPOAYKTHI €€ mepepadoTKu
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

15 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQTh ¥ IPOAYKTHI €€ epepaboTku

16 KonTtponbsHas pabota o pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIC OTHOATOMHBIC CITUPTHI:
MeTaHoJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbI€ CIIUPTHI: TUIIEHTIIUKOIb U
TIUTEPUH

19 @deHou: cTpoeHre MOJIEKYJIbI, (pr3nyuecKkue
¥ XUMUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaerunsl: GopMasbaerua u
aneranbaeruy. AneToH

21 OHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHUCIIOTBI: MypaBbUHASI U YKCyCHAs

99 [IpakTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK




MMpEACTAaBUTCIIM BbICIINX Kap6OHOBLIX
KHCIOT

24

Mpe1a Kak CcOJIM BBICIIIMX Kap6OHOBbIX
KHCIIOT, MX MOIOIIEE ICHCTBHE

25

CrnoxHble 3(HUpHI KaK TPOU3BOIHBIC
KapOOHOBBIX KHCJIOT. [ HAPOIN3 CIHOKHBIX

3¢upoB

26

XKupsl: rugponus, npuMeHeHue,
Ouonoruueckas pojib JKUPOB

27

VYTneBonbl: cOCTaB, Kiaccu (pukarms.
Bakneiimme npeactaBuTeNu: TIII0K03a,
bpykTo3a, caxaposa

28

Kpaxman u 11emioii03a Kak HpUpoIHbIe
MTOJIUMEPbI

29

KonTtponbsHas pabota o pazaeny
«Kucnoponcoaepxane OpraHu4ecKue
coenuHeHMs»/ Beepoccuiickas
MpoBepovHas paboTa

30

OO01mas xapakTeprucTUKa a30TCOAepKalINX
OpPraHUYECKUX COCIUHCHUM /
Bcepoccuiickas mpoBepouyHas pabota

31

AMWHBI: METHJIAMUH ¥ aHUJIWH

32

AMUHOKHCIIOTHI KaK aM(oTepHbIe
OpPraHUYEeCKUEe COCTUHCHHMS, UX
Omosornyeckoe 3HadeHue. [lenTuapl.
benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS

33

OCHOBHEIE€ TOHATHSI XUMUH
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ




OcHOBHEIE MECTOABI CHHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSIUHEHUM. 1
IlnacTMacchl, kKaydyyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenneneeBa, UX CBA3b ¢ COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTre 0 AUCHEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

ITpaktuyeckas padota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUuecKre CBOMCTBA a30Ta, hocdopa u ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»

29 Heopranuueckue v opraHu4ecKre KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTraHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 0011ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHUHN

11

ChopMHUpOBaHHOCTh TIPENCTABICHUH O XUMHUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, POJIM XUMHUH B TIO3HAHUU
SBJICHUH TPUPOABI, B (OPMUPOBAHUU MBINUIEHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJHHOH TPaMOTHOCTH, HEOOXOIMMOM s
pelieHuss MpPaKTUYECKUX 3adad M DKOJOTHMYECKH OO0OCHOBAHHOTO

OTHOHICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenne cucremMoil XMMHYECKMX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoInue ITOHSATHS (Moutekyna, BAJICHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHbIA O0O0BEM, YIVIEPOAHBIM CKEJeT,
dyHKIMOHANBHAS ~ TpyMNa,  paguKalx,  HU30MEpHus,  H30MEpHl,
TOMOJIOTUYECKUM  psifi, TOMOJOIH, YIJEBOAOPOABL, KHUCIOPOI- H
a30TcoepKallie COCAMHEHHUs, OMONOTMYECKH aKTHBHBIC BEIECTBA
(yrineBogbl, KUpPBI, OEIKK), MOHOMED, MOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHHUS); TEOPUHU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opranmueckmx BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S$I3BIK XUMHHU, (PaKTOIOTHYECKUE
CBEIEHHUS O CBOWCTBaxX, COCTaBe, IMOJIy4eHUH U O€30MacCHOM
UCIOJIb30BAaHUM BAXKHEWIIMX HEOPraHWYECKUX M  OPraHUYecKHUxX

BEIIECTB B OBITY U MIPAKTUYECKOMN JESITEIbHOCTH YEI0BEKA

1.3

ChopMUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATUHM,  YCTaHABIMBATh  HMX  B3aUMOCBSI3b,  HCIOJBH30BAThH
COOTBETCTBYIOIIME TOHATHUS NPH ONUCAHMHM COCTaBa, CTPOCHUS H

MpeBpalICHUl OPraHUYECKUX COETUHEHU I

1.4

chOpPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMUYECKYI0 CHMBOJHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpam€HHON) ¢GOpMyN OpraHMYecKMX BeEIIeCTB M ypaBHEHUH
XUMHUUYECKUX PEAKIUM, U3TOTABIMBATH MOAEIH MOJIEKYJ OPraHUYECKUX
BEILIECTB U1 WUIFOCTPAMM MX XHUMHYECKOrO M MPOCTPAHCTBEHHOIO

CTpOCHHSI




1.5

ChopMupoBaHHOCT, ~ yMEHMI  YyCTaHABIMBATh  MPHHAIJICKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kjaccy (Tpynme) coeauHeHuid (yrieBoaopojbl,
KHUCIOPOA U a30TCOAEpXAIHe COCAUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHHMsI), JaBaTb MM  Ha3BaHMs 1O  CHCTEMaTHYEeCKOU

Homenknatype (ITUPAC)

1.5

ChopMHupOBaHHOCTh YMEHUS OIpPENEsATh BHIbI XUMHUYECKOH CBS3U B

OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHHIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA MNPUMCHATDH: ITIOJIOXKCHUA TCOpUU
CTPOCHHUA OPraHUYCCKUX BCIICCTB A.M. BYTJ'IepOBa JUISA 00BACHEHUS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChl BEUICCTB

YTI1eBO0pOIBI. Kucnoponconepxanie 51 a30TcoAepKaIIUe

OpraHU4€CKUEC COCANHCHU . BBICOKOMOJ'ICKy.]'IHpHI)Ie COCANHCHUA

2.1

ChopMupoBaHHOCTH YMEHHUM TPUBOAWTH TPUBHUAIBLHBIE HA3BAHUS
OTIENBHBIX OPraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
STHJICHIJIMKOJb, TJIUIEPHH, (eHos, (GopMaabACTul, aleTaabIeru],
MypaBbUHasi KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJOTa,
CTEapHHOBAs KHUCJIOTa, TIIIOKO3a, (pyKTO3a, Kpaxmal, IIeJUII0JI03a,

TJIMITMH)

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHUE,
dbuznueckre W XWMHYECKHE CBOWCTBA THUIMUYHBIX MPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYeCKHX BEIIeCTB (METaH, 3TaH, JTUJIEH,
NpONUIICH, aleTuieH, OyraaueH-1,3, merunOyramumen-1,3, OeHzom,
METaHOJI, 3TAHOJ, ATUJICHTJHMKOJb, TJIMLUEPUH, (PEHON, aleTanbAerus,
MypaBbHHasi U YKCYCHasi KHUCIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0J03a,

aMUHOYKCYCHasl KMCJI0Ta)

2.3

ChopMUpOBaHHOCTh YMEHHSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXKAY  THOUYHBIMA  TPEACTABUTEISIMU  Pa3IMYHBIX  KIJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHIECKUX

peaKIuii ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOIHOTO ChIPhs (He(Th, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI HX

nepepaboTKU U MpaKTUYECKOe MPUMEHEHNE TPOAYKTOB IepepaboTKu

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAAX HAYYHOI'O IMO3HAHUS, UCITOJIb3YEMbBIX B XUMUU IIPU U3YUCHHUHN




BEIIECTB U XUMHUYECKHX sBJICHMH (HaOIIOAeHHE, W3MEpEHue,
JKCIIEPUMEHT, MO eI POBaHUE), HCIIOJIb30BAaTh CHUCTEMHBIE
XUMHUUYECKUE 3HAHUSA JUISL I[PUHATUSA pPEUIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallUAX, CBA3AHHLIX C BEHICCTBAMU U UX ITPUMCHCHUEM

3.2

ChopmMupoBaHHOCTH yMEHHH COOJIOIaTh IpPaBWIa TOJB30BAHUS
XUMHUYECKON TOCylod W 7abopaTOpHBIM O0OpYyIOBaHHUEM, a TaKkKe
npaBuja 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKUHUSAMHU

110 BBIITOJIHCHHUIO na60paT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIJIAHUPOBATH W BBITTOJHITH XUMUYECKHUI
OKCIICPUMCHT (HpeBpameHI/m OpraHMYCCKUX BCHICCTB IIpU HAIr'pCBaHUMH,
HOJIyYeHU e STUJICHA U U3YYEHHE €r0 CBOWCTB, KaueCTBEHHBIE PEAKIHH
OpPraHWYEeCKUX BEUIECTB, JeHaTypauus OEIKOB IIpM HarpeBaHuH,
HOBCTHBIC pCaKIUU 6CJ'IKOB) B COOTBCTCTBHUU C INpaBHUIIAMH TCXHUKHU
Oe3omacHocTH MpH OOpallleHuu C BeleCTBaMU U Ja0OpaTOPHBIM
000pyI0BaHUEM; IIPEACTABIATh pe3yJIbTaThl XUMHYECKOTO
JKCIEepUMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA HIIU
MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKILIUHN)

3.5

CchopmMupoBaHHOCTH yMEHUI KPUTHYECKH aHaJIU3UPOBATh
XMMHUYECKYI0 HMH(OpPMalNIO, MOIYy4yaeMyl0 M3 Ppa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit mHGOpMaIuu, cetb IHTEpHET U Ipyrue)

3.6

CpopMupoBaHHOCTh YMEHHH COOJIOAATh MpPaBUIA SKOJIOTUYECKU
1eJIECO00PAa3HOr0 IMOBEACHUSI B OBITY M TPYAOBOM AESATEIBHOCTH B
LEeJISIX COXPAaHEHUs CBOErO 3I0POBbS U OKPYKAIOIIEW IPUPOJHOU
Cpebl, OCO3HAaBaTh OINACHOCTb BO3/JEUCTBHSA HA JKUBbIE OpraHU3MBI
ONpeAeNEHHbIX OPraHMYECKUX BEIECTB, IOHUMAsi CMBICH IOKa3aTels
[IJK (mpemenbHO J0OHNyCTMMOW  KOHIIEHTPAllUM), MOSACHATH Ha
npUMepax CHocoObl YMEHBIIEHUS W MPEJOTBPALICHHS] HX BPEIHOTO

BOSI[CﬁCTBPIH Ha OpraHu3M 4€JI0BCKa

11 KVIACC

Kon
NMpoBEPsIEMOT0

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus




pe3yJibTara

1

TeopeTnueckre OCHOBbI XUMHH

1.1

Bnanenune cucreMoi XMMHUYECKHMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHUYECKHHA  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJEKyJa, BaJEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKasi CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUIBI XWMHUYECKUX pEaKIui
(OKHCITUTENTLHO-BOCCTAHOBUTENLHBIE, JK30- W DHJIOTEPMUYECKUE,
peakuuu WOHHOTO OOMEHa), PacTBOpP, DJCKTPOJUTHI, HEIIESKTPOJIHUTHI,
SJICKTPOJUTUYECKAs] ~ JUCCOLIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOH pPEaKIMH, XUMUUECKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKON auccouuannu, llepmonuueckuit
3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
CcoCTaBe, TONYyYEeHHUHM U O€30MaCHOM HWCIOIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCT, YMEHUH BBISBISATH XapaKT€pHbIE NPU3HAKU U
B3aUMOCBSI3b H3YUYEHHBIX IOHSATUH, NPUMEHATh COOTBETCTBYIOIIME
NOHATUSL TNpPHU ONUCAHWM CTPOECHHUS W CBOMCTB HEOPraHMYECKHUX
BEUIECTB M WX MPEBPALIECHUN; BBISABISATH B3aUMOCBS3b XUMHYECKHUX
3HAHUI c HNOHATUSAMHU u N pEACTaBICHUSIMU OPYrux

C€CTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAaYYHOI'O IIO3HAHHA BCHICCTB H
XUMHYECKUX SBICHUM (Ha6J'IIOZ[eHI/I€, HU3MCPCHUEC, OKCIICPUMCHT,

MO/ POBAHHE)

1.4

CpopMupoBaHHOCTh YMEHHI OIPEACIATh BAJICHTHOCTh U CTENEHb
OKHCJICHHS] XUMMUYECKHX DJIIEMEHTOB B COCAUHEHUSX Pa3JINYHOIO
cocTaBa, BHJ  XUMHUYECKOM  cBsi3u  (KOBaJleHTHas, MOHHAs,
METaJUIMYeCcKasi, BOAOPOIHAs]) B COCAMHEHUSAX, TUIl KPUCTAINYECKOU
pPEeIIETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYyJspHasi, MOHHAasd,

MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHUHN OIpENENsaTh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

ChopMuUpOBaHHOCTH ~ YMEHUS  KJIACCH(PHUIIMPOBATH  XUMUUYECKHE
peaKuM MO Pa3IMYHBIM MPHU3HAKAM (YHCIY U COCTaBYy pearupyromux

BEIIECTB, TEIJIOBOMY O (]eKTy peakiuu, H3MEHEHUIO CTEleHen




OKHCJICHHA 3JICMCHTOB, 06paTI/IMOCTI/I pPCaKIuu, Y4aCTUrO

KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCT,  YMEHUIl  COCTaBISATh ypaBHEHHUS  peaKIHii
pa3IU4HBIX THUIIOB, IIOJHBIE M COKpPAIEHHBIE YPAaBHEHMS pEaKIMil
HMOHHOT0 00OMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX ATU PEAKLUU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUW MPOBOAUTH PEAKINH, MOATBEPKIAOIINE
KaueCTBEHHBI  COCTaB  pPAa3JUYHBIX HEOPraHWYECKHX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIHUE B BOJHBIX

PacTBOpax HCOPraHUICCKUX BCHICCTB

1.9

ChopMHUpOBaHHOCT YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii [IOCPENCTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaxunﬁ

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMMMUYECKOH peakluu OT pa3IUuyHbIX (GaKTOpOB

1.11

ChopMupoBaHHOCTh ~YMCHHMH  OOBSACHATH  XapakKTep  CMEHICHUS
XHUMHYECKOTO PAaBHOBECHS B 3aBHUCUMOCTH OT BHEIIHET'O BO3ICHCTBHS

(npuniun Jle llatense)

OO0mas 1 HeopraHu4ecKasi XuMust

2.1

CdopmupoBaHHOCTh yMEHHMIl packpbiBaTh cMbica [leproguueckoro
3aK0HA J.N. MenpeneeBa u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTENBHYIO W  IPOrHOCTHYECKYIO

byHKIAN

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHM4YECKUX 3neMeHToB 1—4 mnepuonoB Ilepuoanueckoit
CUCTEeMBbl XUMHYeCKHX OdneMeHToB JI.M. Mennaeneesa, ucnonb3ys
HOHSTUSL  «S-, P-, O-3JIEKTPOHHBIE OpOUTAIN», «IHEPreTHYECKUE
YPOBHM»,  OOBSICHSATb  3aKOHOMEPHOCTH  WU3MEHEHUS  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHH II0 IEPHOJaM M Ipynnam

[Tepuoguueckoii cucreMbl xumudeckux 3nemeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHHW XapaKTEpPH30BaTh (OMKMCHIBATh) OOINKE
XUMHUYECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKAATh  CYIIECTBOBAHME TEHETUYECKOW  CBSI3U  MEXIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO yYpaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMHPOBAaHHOCTh ~ YMEHUH  yCTAaHABIMBAaTh  IPHHAJICKHOCTD

HEOPraHMYECKUX BEILIECTB IO MX COCTAaBY K OMNPENEIEHHOMY KJACCY




(rpynme) coenvHeHU# (IPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUThI,

OKCH/JIbI, OCHOBaHUs, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHI HCIIOJIH30BATh XUMUYECKYIO CHMBOIUKY
JUISL  coCTaBlieHHs (opMys BEImIECTB U ypaBHEHUH XUMHYECKHX
peakiuii, cucremarndeckyro HoMmeHknatrypy (IUPAC) u TpuBHuanbHbIe
Ha3BaHUS OTJCIbHBIX HEOPraHWYECKUX BeIIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHaK, rami€¢Has W3BeCThb, HeEraimiéHasi W3BECTb,

NUTHEBAs COfa, MUPUT U APYTHE)

2.6

ChopMupoBaHHOCT, yMEHHUH XapaKTepu3oBaTh (OMUCHIBAThH) OOIHE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HNOATBEP)KIAaTh  CYLIECTBOBAHME  T'€HETHYECKOM  CBSA3M  MEXIy
HEOpPraHWYEeCKUMHU  BEIleCTBAMH € IIOMOILBIO  YpaBHEHUH

COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIUI

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBHINOIHATh XUMHUECKUN
SKCIIEpUMEHT (pa3jIoK€HUE MepoKcuia BOAOPOJAa B MPUCYTCTBUHU
KaTajau3aTropa, ONpPEAENIeHUE Cpellbl PACTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAJbHOTO HMHIWKATOPA, BIMSHHUE PA3IUYHBIX (DaKTOPOB Ha
CKOPOCTb ~XMMHUYECKOW peaklMH, peakluu MOHHOro oOMeHa,
KayeCTBEHHbIE PEeaKIIMU Ha cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHMSI, pEelIeHHE HKCIEePUMEHTAJbHBIX 33Jad IO TeMaM
«Metamnel» U «Hemeraniab») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
Oe3omacHOCTH MpU OOpalleHWH C BEHIeCTBAMU M J1a0OpaTOPHBIM
000pyIOBaHUEM; MPECTaBIIATh pe3yabTaThl XUMHYECKOTO
IKCIIEpUMEHTa B (opMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX

peakiuii u HOpMyIIMpPOBaTh BBIBOJIBI HA OCHOBE STHX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCT, yMEHMI COOJIIOJATh MpaBHJIA IOJb30BaHUSA
XMUMHMYECKON Mocynoil u 1abopaTopHbIM 00OpyIOBaHHEM, a TaKkKe
npaBuiia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU

110 BBIITOJIHCHHUIO J'Ia60paTOpHBIX XUMHYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAILMEe B OCHOBE IPOMBIIUIEHHOI'O MOJYyYEHUsSI CEpPHOM
KHUCJIOTHI, aMMHaKa, a Takke Cc(HOpMUPOBAHHOCTH MPEICTaBICHUN 00
O0MMX HAy4YHBIX NPUHIOUNAX M  OKOJIOTMYECKUX Mpobdiemax

XUMHUYCCKOI'o IIpOnU3BOACTBA

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh TMPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH

eCTeCTBeHHOHay‘IHOﬁ KapTUHbl MHPpaA, PO XHUMHUHU B IIO3HAHUU




SIBJICHUH TPUPONABI, B (OPMUPOBAHWUU MBIIUICHUS M KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM IS
pEIICHHUS] TPAKTHYECKHMX 3aJlad M SKOJOTMYEeCKH OOOCHOBAHHOI'O

OTHOIIEHUS K CBOEMY 370POBBIO M TIPUPOTHON Cperie

3.2

CdopmMupoBaHHOCTH YMEHUU KPUTHUYECKU aHAJIU3UPOBATH
XUMHYECKYI0 HH(OpMAINIO, TONy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBOi KOMMYHHKAIINH, ceTh IHTepHET U Apyrue)

3.3

ChopMupoBaHHOCT, YMEHUW COONIOAATh TIPaBHIA JKOJOTHYECCKH
ENIeCO00PA3HOro TMOBEACHHUS B OBITY W TPYIOBOW NEATEIHHOCTH B
IEeNsX COXPAaHEHUS CBOEr0 3J0POBbSI M OKPYKAIOWIEH IPUPOIHOM

Cpenbl

3.4

Oco3HaBaTh OIIACHOCTb BO3JCHCTBHS Ha JKUBEIC OpPraHu3Mbl
OHpeI[eJ'IéHHbIX BCIICCTB, ITIOHKUMas CMbICJI ITIOKAa3aTCIsa HI[K, IIOACHATH
Ha IMpuMEpax CII0COOBI YMCHbBIICHUSA U HNPECAOTBPAIICHUA UX BPCAHOI'O

BO3JCUCTBUS HA OpraHu3M 4Y€JIOBCKa

3.5

CdopmupoBaHHOCTH YMEHUI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAaHUEM TMOHSTHS «MaccoBas JOJisI BEIIECTBA B PacTBOPE»,
O0BEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MacChl
BElIeCTBA WM 00BEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce UM O00BEMY ONHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
TETIOBOro 3¢ (eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS MaCChI

BCHICCTB, NPCBpPALICHUA U COXPAHCHU S SHCPIUU




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHI/I‘IeCKOﬁ XNUMHUHN

11

[Ipenmer opraHuueckoll XUMHH: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIECTB WM MaTepuasoB. Teopusi CTpOEHHUsS OpPraHMYECKUX

coenuHenut A.M. ByTiepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CtpykTypHble (OpMYJBl OPraHUYECKMX BEIIECTB. [ OMoOJOrus, HU30MEpHs.
XHWMHUYECKas] CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJWHAPHBIE M KPAaTHBIE

cs3u. [IpencraBienue o kinaccu KAy OPraHMIeCKUX BEIIECTB

1.3

Homenknatypa opraHnuecKuX COCIWHEHHH (CHCTEMaTH4eCKasl) U TPUBHAJbHBIC

Ha3BaHUS BaKHEHIIINX HpeI[CTaBHTGHeﬁ KJIaCCOB OPraHM4CCKHUX BCUICCTB

YrieBoaopojibl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH pAl. MeTaH U 3TaH — NpocTenme
IPEACTaBUTENN ajKaHOB: (U3WYECKHMe M XHMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U I‘OpCHI/IH), HaXO0XIACHUC B IPUPOAC, ITOTYUCHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTMYECKUH psAA. OTWIEH W NPONUJIEH —
IPOCTEUIINE MPEACTAaBUTEIN aJIKEHOB: (pU3HUeckre UM XHMHUYECKHEe CBOWCTBA
(peakuuMy THUIPUPOBAHUS, TaJOrC€HUPOBAHUS, THApPATAlMM, OKHUCICHHS U

HOJ'II/IMepI/IBaHI/II/I), MOJIY4YCHUC U IIPUMCHCHUC

2.3

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtaauen-1,3: crpoeHue, BakKHEHIIME
XUMHUYECKHE CBOWCTBA (peakius rnojaumepusanuu). [lomyuyeHne CHHTETHYECKOro

KayuyKa 1 pe3uHBI

2.4

AJKUHBI: cOcTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTHUYECKUN PAl. ALETUIIEH —
OPOCTEHIINI IpPEACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3NUECKUE U
XMMUYECKHE CBOMCTBA (peakLuu IMIPUPOBAHUS, TaJOr€HUPOBAHMS, THAPATALIUH,

rOpeHusi), MOJy4YeHUE U IPUMEHEHUE

2.5

Apenbl. bensonm: cocraB, cTpoeHue, (QU3MYECKUE W XUMUYECKHE CBOWCTBA
(peakuuy rajoreHMupoBaHMsI U HUTPOBAaHUS), IOJy4eHUE U TpuMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (¢Hu3MYecKue U XUMHUYECKHe CBOMcTBa  (peakuuu
rajJloreHUPOBAaHUS W HUTPOBAHUs), IMOJY4YEHHE U MpUMEHEHue. TOKCHYHOCTh
apeHOB. ['eHeTHuecKkas CBs3b MEXKIy YIVIEBOAOPOAAMM, MPHUHAISKAIIMMHU K

pa3JIMYHBIM KJIaCCaM

2.6

[TpupoaHbIe UCTOYHUKHU YTIeBOA0OPOa0B. [IpupoaHbIii a3 U MOMyTHHIE HEQTIHBIE




ra3el. Hed1p u e€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKUHI (TePMHYCCKUM, KaTaJIMTU4YECKHil), muponu3. [IpoaykTel nepepaboTKu
HepTH, UX MPUMEHEHHE B TMPOMBIIUICHHOCTH U B ObITy. KameHHBI yrombp u

MPOJIYKTHI €0 TiepepadboTKu

Kucnopoaconepxanmiye opraHu4eckue coeTuHEHMs

3.1

[TpenenbHbIe OHOATOMHBIE COUPTHL. METaHOI U ATAHOJ: CTPOEHUE, PU3NYECKUE
U XUMHYECKHE  CBOMCTBa  (peakuMh ¢  aKTUBHBIMH  MeTaJlJlaMH,
rajJioreHOBOJIOpOJIaMHi, TOpEeHHE), MpHUMeHeHue. BomopoaHble CBA3H MEXKIY
MOJIEKYyJIaMU cnupToB. /leficTBMEe MeTaHOIa M 3TAHOJIAa HAa OpraHU3M YeJOBEKa.
MHoroaToMHbI€ CIIUPTHI. DTUICHTINKOJb U TJIMIEPUH: CTPOCHHE, (PU3UY ECKUE U
XMMHMUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO  INEIOYHBIMH  MeETaJlJIaMH,
KayecTBEHHAas pPEaKlMs Ha MHOrOaTOMHBbIE CHMPTHI). JleficTBME Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/Ie rMOepruHa U OTUJICHT JIMKOJIA

3.2

denour: CTPOCHUEC  MOJICKYIJIbI, ¢)H3HHCCKH6 U XHUMHYECKHE CBOICTBA.

TokcuuHocTh (heHona. [Ipumenenne genona

3.3

Anbaerunpl ¥ KeToHbl. DOpManbIeru, aleTaabAera: CTPOCHHE, PU3NYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMu OKHCIECHUS M BOCCTAHOBJICHHS, KauE€CTBEHHbIC

peaxkuuu), NoJIy4eHre 1 MpUMEeHeHHe

3.4

OnHOOCHOBHBIE TpeebHbIe KapOOHOBbIE KHCIOTHl. MypaBbuHAs M YKCyCHas
KHCJIOTBL: CTpOEHHUE, PU3NYecKre 1 XUMUYecKre CBOWCTBa (CBOMCTBa, o01Ine s
Kjlacca KHUCJIOT, peakuus dSTepuukaiuu), TMOJIydeHHEe U IpPUMEHEHHE.
CreaprHOBast M OJIEMHOBAsI KMCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHUCIOT. MBIIa KaKk COJIM BBICIINX Kap6OHOBBIX KK CJIOT, UX MOIOIICC I[GI\/JICTBI/IC

3.5

Crnoxable 2(Upbl KaK TPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. [Ipumenenue xupo. buonoruueckas posb

KUPOB

3.6

VYrineBonbl: cocTaB, Kiaccu(uKalus yriaeBogoB (MOHO-, IH- M IOJHACAaXapHIb).
I'moko3a — mpocTeimmii MOHOcCaxapu: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
¢du3uvecKkue U XMMUYECKHUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcugom meau(ll),
OKHCIIGHHE aMMHa4YHbIM pacTBOopoM okcujga cepebpa(l), BoccraHoBieHUeE,
OpoKeHUe TIIOKO3bl), HAXOXKACHHE B MPHUPOJAE, MPUMEHEHHE, OUOJIOrHYecKas
poab. @orocunTe3. OpyKTo3a Kak u3oMep IHOK03bl. Kpaxmaln u 1eiuioiao3a Kak
npupoaHsle noiaumepsl. CTpoeHue Kpaxmana M UEeJUI0JIo3bl. Puznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaUeCTBEHHAS PEAKIIHS C HOJI0M)

A30Tc0nep>i<amne OpPraHu4YCCKHUEC COCINHCHUA

4.1

AMMHOKHUCIOTEI KaK aM(i)OTepHI)IC OpraHn4YCCKUEC COCOAMHCHUAA. dusznyeckue u

XMMHMUYECKUE CBOMCTBAa aMHHOKHCIOT (Ha mpuMmepe IaMuMHA). buonormueckoe




3HAUYEHUE aMUHOKHUCIIOT. IlenTu bl

4.2

benkn kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAsI U TpPETHYHAs CTPYKTypa Oe€JIKOoB. XHMHUECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYpalrs, KAHCCTBCHHBIC pCaKINN HA Oeku

BricokOMONEKyISIpHBIE COENMHEHUS

5.1

OCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUW: MOHOMED,
noJIuMep, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJIMMEpPHU3allii, CPEIHSS MOJICKYIIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHHH —

noamMepusanus U MOJIMKOHACH Callust

5.2

9KCHepI/IMeHTaHBHH€ MCTOJbI HU3YUYCHHA BCIICCTB W HUX npeBpameHHﬁ:
O3HAaKOMJICHHUEC C 06pa3uaM1/1 MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKkoB. [lojlyueHHe CHHTETHUYECKOro Kay4yyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBbI XUMHH

1.1

XuUMHUYECKHid dreMeHT. AToM. Slapo aToMa, H30TONBL. DIJIEKTPOHHAS 000JIOYKA.
DHepreTuueckue YpoBHH, MOMAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, U-3JIEMEHTHI.
Oco0eHHOCTH pacrpeeNieHus] AIEKTPOHOB 10 OPOUTAISAM B aTOMaxX JJEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypalus aTOMOB

1.2

ITepunonnuecknii 3akoH u [lepuoandeckas cucreMa XMMU4ECKHUX d1eMeHToB J[. M.
MenneneeBa. CBs3p nepuoguueckoro 3akoHa u [lepuoguueckoil cucTemsl
XxumMudeckux 3yieMeHToB J[.M1. MeHneneeBa ¢ COBPEMEHHOM TEOpPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMsI CBONCTB XHUMHUYECKHX OJJIEMEHTOB U
00pa3yeMbIX HMMH MPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyNNaM U MEPUOJAM.

3HaueHue MEPUOJUIECCKOI'0 3aKOHA B pa3BUTUHU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOH  CBA3M
(koBazieHTHAsT HeENOJIsIpHAs W TOJNSpHAs, HMOHHAsA, MeTajuimueckasi). MoHsr:
KaTHOHBI M aHMOHBI. MeXxaHNU3Mbl 00pa30BaHMs KOBAJIGCHTHOW XHUMHUUYECKOU CBS3H

(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). BogopoaHas cBsi3b

1.4

BaneHTHOCTB. DIIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MONEKYISIpHOrO M HEMOJIEKYJSIPHOTO CTPOEHHMSI. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAIIIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMNA KPUCTALIMYECKOW pemeTku. IloHsATHE O auCIepCHBIX

cucreMax. VcTHHHBIE U KOJUIOMAHBIC PaCTBOPBI. MaccoBas J0JIi1 B€IICCTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coennHennil. HomeHnknaTypa HeopraHu4eckux

BCIICCTB

1.7

XUMHAYECKas peaxkuusi. Knaccudukamms XUMUYECKUX peakuui B
HEOPraHMYECKOW W OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,

3aKOH COXpPaHCHUSA U MPEBPALICHUA SOHCPIUHU IMTPU XUMHUYECKHUX PCAKIIUAX

1.8

CKopoCTb peakunu, €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB

1.9

O6paTI/IMBIe pCaKIuu. XUMHYECKOe PaBHOBECHUC. q)aKTOpBI, BIMAOIIMEC Ha

COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [llatense

1.10

9J'IeKTpOJ'II/ITI/I‘IeCKa${ Jucconnanus. CunbHbBlE U cla0ble QJICKTPOJIATHI. Cpez[a
BOIHBIX PpaCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaana;I, meaovyHas. Peakiiuu noHHOTO

oOMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTCILHBIC peakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxenue HemeraiioB B Ilepuognueckoi cucteMe XUMHUYECKUX
anementoB JI.MI. MenneneeBa U1 0COOCHHOCTH CTpOEHHS aTOMOB. Duzmyeckue

CBOMCTBa HEMETAJJIOB. AJIJIOTPONMS HEMETAJJIOB (Ha MpUMepe KUCIOPOoa, CEPHL,

tdocdopa u yrnepona)

2.2

XUMHUYECKUE CBOWCTBA BAXHEUIIMX HEMETAJJIOB (rajlor€HOB, CEphbl, a3o0Ta,
dochopa, yraepoma W KpeMHHs) W HMX  COCOUHEHHH  (OKCHIOB,
KHUCIIOPOJICOJEPIKAIIUX KUCIOT, BOJOPOAHBIX coenuHeHuit). [lpumenenue

Ba)KHEUIIINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Mertamnbl. [lonoxxenne MeramioB B Ilepmonudeckoil cucteMe XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiyioB. O6ume ¢uznyueckue cBoiicTBa MetayiioB. CriaBel METAJLIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSKEHUI METaJUIOB
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XUMHUYECKUE CBOWCTBA BaKHEUIMX META/UIOB (HATpUM, Kalaui, KaJlbIUi,
MarHuii, aqlOMUHUNA, IIUHK, XpOM, JKE€JIe30, Melb) M UX coenuHeHuil. OOmme

CITOCOOBI MMOJIy4CHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJ1JIOB B 6BITy N TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPraHu4YCCKUX BCIICCTB, IPUHAMICKAIINUX K pa3JIMYIHbIM

Kj1accaM

XUMUA U )KA3HD

3.1

Ponp xuMum B 0OECHEUEHUH SKOJIOTMYECKOH, DHEPreTHYEeCKON W MHUIIeBOU
0e30MacHOCTH, Pa3BUTHH MeIUIMHBL [[OHATHE O HAyYHBIX METOJAX MO3HAHMS

BCIICCTB U XUMHNYCCKUX peaxunﬁ

3.2

[IpencraBnenns 00 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO IMOJYYEHUS




BAKHEMIIMX BEUIECTB. YENOBEK B MHUpE BEIIECTB U MATEpPUAIOB: BAKHEHIIUE
CTPOMTENBHBIE MaTepHasbl, KOHCTPYKLMOHHbIE MaTepuajbl, KPAaCKH, CTEKJIO,
KepaMHMKa, MaTepuaibl I DJIEKTPOHUKU, HAHOMAaTepHuasbl, OPraHUYECKUE U

MUHEpaJbHbIE YIOOPEHHUS

3.3

XuMUS ¥ 370pOBbE UEJIOBEKA: TMpaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MperapaToB, MpaBuia 0€30MacHOr0 HCIIOJIb30BAHUS IIPEMapaToOB OBITOBONH XUMUU

B IOBCEIHEBHOM KU3HUA




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Xumus. 10 knacc. 'abpuensn O.C., Octpoymon I.I'., Cnagkos C.A.
AximonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey

Xumus. 11 knacc. 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AknronepHoe obmiectBo «M3aarenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. bynkyc [1.®d. Knura asst yTeHus o OpraHu4ecKoi XuMun — M..:
[Ipoceenienue,

2. Kupskos B.I'. Oprannueckas xumust. —M.: [Ipocsernienue,

3. Jlunun P.A., Slxkumona E.E., BoporHukoBa H.A. Xumus. Meroanueckue
matepuaisl 10-11 kmaccsr. - M.:Ipoda,

4. Hazapogsa I'.C., JIaBpoBa B.H. cnonbs3oBanue yueOHOro 000py10BaHUs HA
MPAKTUYECKUX 3AHATUSIX IO XUMUH. —M.,

5. Jlunun P.A u ap. Xumus. 10-11 knaccel. J{ugaktuueckue MaTepuaibl
(Pemenue 3amau). — M.: [Ipoda,

6. Jlunun P.A., Maprymuc B.b. Xumus. 10-11 knaccsl. J{unaktudaeckue
Mmarepuaibl. (TecTsl u mpoBepouHble 3a1anus). — M.: JIpoda,

7. Papenxuit A.M. KonTpoasubie padboTsl o xumuu B 10-11 kmaccax: ITocobue
s yuurens. — M.: [Ipocsenienne,

8. Xomueunko N.I'. Pemenne 3amau o xumun. — M.: OOO «31aTeab6CTBO
Hosas Bomaay, 2005 — 256c¢.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

1 bubnuoteka LIOK ; https://edsoo.ru/; http://resh.edu.ru/ ;; Yuurensim —
Poccuiickas snexktponnas mkona (resh.edu.ru)

2 https://educont.ru/ — KaTasor 1iu¢poBoro oopa3oBareibHOr0 KOHTEHTA.
3 http://school-collection.edu.ru/ — Equnas komteKius mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB.

XuMusi:

4 http://www.chem.msu.ru/ — C. T. XXykoB Xumus 10 — 11 kiacc.
DNEeKTPOHHBIN YUEOHUK.

5 https://vos.olimpiada.ru/ Bcepoccuiickas onummnuaaa mKkoJIbHUKOB.

6 https://chem10-vpr.sdamgia.ru/ Peury BIIP.

7 Odunmanbaeie padotsl Ctatl pan 2024-2025 yueOHnblii roa (3aaaHus U
otBeThl) (eobraz.ru)

https://resh.edu.ru/

http://www.school-collection.edu.ru/

http://www.1september.ru/



https://uchebnik.mos.ru/catalogue?subject_ids=44
http://all-met.narod.ru/
http://www.xumuk.ru/
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