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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yuyeOHOro mpeaMera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS M Pa3BUTHUSI OOY4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, oJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOro 00pa3oBaHUS. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
00yJaloUIMXxcs Ha YpOBHE CpPeIHEro o0Iiero o0pa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3H MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMu, XUMHUsI CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >XKU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIUMU TEASIMU M TNPUHIIUIIAMH CPEIHETO OOIIEero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMUH.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpene’IEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHus 00 H3ydaeMblX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOM CBS3H, KIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOpPETHYECKU MaTepuan ¢ (PAKTOJIOTMYECKHE CBEIEHUS O BeElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00ydaromMcesl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMYECKUX MO3UIIMIA,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKLUMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
NEeSTENBbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIHUTAHUIO YBAaXEHUS K NpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(MOpMALUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pELICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJisi MOHUMAHMS
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MeEXAy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
collepKaHUs M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEMCTBUI, WMEIONMX 0a30Boe 3HAYCHHUE JUIS
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku HHPOPMAIIHH, HEOOXOIUMBIX NI MPUOOPETEHUS OMBITa MPAKTUIECCKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKM LEJed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIIBHOCTH YE€JIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUMW Kak  BaKHEWIIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYyYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKa eled U 3a7a4 U3y4eHUs
npeIMeTa B MporpaMMe o XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME cpefHero obimiero oopazoBanusi. Ceroas B
NpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTHAETCS  NPEArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepX aHUus OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIBHOU KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3u Cc 3TUM nOpU U3YyYEHUH NpeameTa «XHUMHS» JOMUHHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHUIO IPAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE [JIsl Ppa3IMYHbIX BHUAOB
JESTENBHOCTU: PEIIeHUs Tpo0IeM, MONCKa, aHam3a U 00paboTku WHOOpMAIIH,
HEOOXOUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEUIECTB U XUMHUUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMUS, TTOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpPEAMETHON 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, cocrabiseT 68 daco: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heemto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpHUs CTPOCHUS OPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIOJIEHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U IMPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u merunOyramueH-1,3: cTpoeHuHe, BaKHEUIIHE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKUE CBOICTBA (peaklUuu TUIPUPOBAHUS, TAIIOTEHUPOBAHUS, THAPATALINHY,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Qusuyveckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHMS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTBI. MeETaHON M 3TaHOJN: CTPOEHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAUECTBEHHBIE PEAKIUH ), IOJYyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAasi KHUCJIOTHI KakK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(pUKauMs — yrieBogoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucienne ammuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPUPOJE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBa Kpaxmana (THApOJIH3,
KayeCTBEHHas PEaKIUsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxkalife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHCIIOTBHI Kak aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XMMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe IHIMHA). buomornmueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OelkoB. XWUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallis, KAUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALMS U MOJTUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBISETCS YEpe3 HCIOJIb30BAHHE KaK OOLIUX E€CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KJIacCU(UKaLMs, MePUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorus:: NnUIIEBbIE IPOAYKTbI, OCHOBBI PALMOHAIBHOIO ITUTAHUS,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbhl. OCOOEHHOCTH pachpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHAS W TMOJIIPHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tondatue o mucnepcHbx cuctemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUN. Homenxknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKON XUMHUM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas aucconuanus. CuiibHBIE U clla0blie AnekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMu4deckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHE MOJENCH KPUCTAUIMUYECKUX PEIIETOK, HAOIIOICHHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACIICHNE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIW HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCMOJb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetammioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpPEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B [lepuoanyeckoi cUCTEME XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JI0UYEK
atomoB MmeTasuioB. OOmue pusznueckue cBoiicTBa meTauioB. CrijiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kaluld, KaJbLIHi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 00pa3I0OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCJIOT U IIeJIoYeH, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MHpPE BEIIECTB W MATEPUANIOB: BAXXHEWIIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl ISl JJIEKTPOHUKM, HAHOMATEPHUAJbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IMpaBUjla HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMEeTHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpenMeTra «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUEHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUS U HPABCTBEHHOTO CTAaHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUS] K HUCTOPUYECKOMY U HAYYHOMY HAaCJEeAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IMOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEJCHNS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUU STHUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEUICHWH NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUH U MIPEAOTBPAIIATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOCCIICYCHHH YCIOBUMN
YCHEIIHOTO TpyJla U OKOJIOTHYECKH KOMQPOPTHOW JKM3HU KaXKIOTO UIEHA
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JUUIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO HCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHPOBO33PEHUS o0yyaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIC) OOIIeHayUHbIEe TOHSATHS, OTPaKaoIIHNe
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEU(UKY METOJA0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
Ipollecc, CUCTeMa, Hay4HbIA (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIEAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4eOHBbIC NeHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIMAIBHON KOMITETCHITUU 00YyJarOInXCs;

CIIOCOOHOCTD o0ydJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh ILENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TOCTABICHHBIMH IEIISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TOHATHW W yCTAHABIMBATH HMX B3aUMOCBSI3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYKICHHUS (MHAYKTUBHBIC, JENYKTHUBHBIE, II0
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOATENFHO IIPOTHO3UPOBATH €ro pe3yibraT, (OpMYIUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TMPOSIBISITh CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MOMyJsipHAst JUTEpAaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TAaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYy4YHBIM $3BIK B KAa4eCTBE CpEICTBA IMpuU paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peain3alii yueOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENBHOCTD, OMpenesss €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUUYECKHUX PEAKITUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpallEHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/ W a30TCOJAEPKAIlUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalne B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BELIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BEIIECTB (ITHICH, MPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACIATh BHJBI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIHUil C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepaboTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSs, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusX, CBS3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyJIol 1 j1abopaTopHbIM 00OpYyJOBaHMEM, a TakKe MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHM C TIpaBUJIAMU TEXHHKA O€30MaCHOCTU TMpU OOpAICHUH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYCCKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TMPEeJOTBPALEHUS HUX BPEIHOIO BO3JEWUCTBHS HAa OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUU SIBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PeIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Aucconmanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUHN U O€30MMaCHOM HCIIOJb30BAHUHN BAKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHITHUMH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, rami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTb U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSAX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B BOAHBIX paCTBOpPaxX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHAaBJINBATh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB IO KX COCTAaBY K OINpPEAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PaCKpbIBaTh CMBICI IEPUOUYECKOr0 3aKoHa /.
. MenieneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX d1eMeHTOB 1-4 mnepuonos Ilepnoanueckoil CUCTEMBI
xuMuueckux saemeHtoB JI. M. MenneneeBa, MCHoOab3ys MOHATHA «S-, P-, -
JJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3j1IeMeHTOB /1. 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXIAYy HEOPraHU4YECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIMX XUMHUECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU()ULIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IuMYHBIM NpPHU3HAKaM (YMCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c()OPMHPOBAHHOCTh YMEHHUW COCTABIISTH YPABHEHUS PEAKUUN Ppa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPHIBAaTh CYHIHOCTh  OKHCJIHUTEIIHHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEaKIUU;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUYECKHE TMPOIIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIMMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTUS «MaccoBasi J0JiA BEIIECTBA B PAacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(deKkTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, NIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
nocyJIol 1 jabopaTopHbIM O00OpYyIOBaHHEM, a TakKe MpaBuia OOpalieHus C
BEIIIECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITOJHEHHUIO J1TA00PATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHITH XUMHUUYECKHUU
AKCIEPUMEHT (Pa3yIoKeHUE MEPOKCHUA BOJAOPOAa B MPUCYTCTBHUU KaTaIM3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOpa, BIMSHUC PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON pEaKIuu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamab» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0e301acHOCTH TIpU OOpalIeHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000pPYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHECHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYCCKH aHAJU3HPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKPYXAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIE OPraHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipeamer oprannyeckoit xumuu. Teopus PO
1.1 i A. 3 i
CTPOCHITT OPTAHMHCCII COCANHEHIH https://resh.edu.ru/subject/29/
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
POIII
2.1 IpenenbHbie yraeBoa0po ikl — alKaHbI 2 https://resh.edu.ru/subject/29/
POIII
HenpenenbHble yrieBoa0pO/IbI: alKEHBI,
2.2 6 1 : i
T — https://resh.edu.ru/subject/29/
POIII
2.3 ApOMATHYECKHE YTICBOIOPOIBI 2 https://resh.edu.ru/subject/29/
POIII
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB
24 3 1 : i
U HX TIepepaboTKa https://resh.edu.ru/subject/29/
Utoro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs

3.1

Cnuptel. ®enon

3

POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

Anbrerunbl. KapOOoHOBBIE KUCIIOTHI

POIII

2 7 . i
3 Crioabie >upsr https://resh.edu.ru/subject/29/
POIII
3.3 YriieBoel 3 https://resh.edu.ru/subject/29/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
POII
4.1 A LA .b i
MIHBL AMHHORHCTOTEL SN 3 https://resh.edu.ru/subject/29/
Hroro mo pazueny 3
Pa3nen 5. BbicokoMoJIeKyIsIpHbIE COeTUHEHMSI
POIII
5.1 I1 K .B 2 .
e A https://resh.edu.ru/subject/29/
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (HN(pPOBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuit PO
11 3akoH u [leproandeckas cucrema 3 https://resh.edu.ru/subject/29/
' XHUMHYECKHX d1eMenToB JI. U.
MenneneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4 PSHI .
: - https://resh.edu.ru/subject/29/
POIII
1.3 XUMHUYECKUE PEaKIIN 6 1 1 https://resh.edu.ru/subject/29/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
POIII
2.1 Meraet 6 1 https://resh.edu.ru/subject/29/
POIII
2.2 Hemeraiibl 9 1 1 https://resh.edu.ru/subject/29/
53 CBsi3b HEOPraHUYECKUX U OPraHUYECKUX 5 POLI )
: S — https://resh.edu.ru/subject/29/
Hroro no paszneny 17



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Pa3gen 3. Xumus u ;Ku3HbL

POII
A X 4 )
3 MU M KI3HB https://resh.edu.ru/subject/29/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/subject/29/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No KosmnyecTBo yacos
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoTsbI padoThI
1 [Ipenmer oprannueckoi XuMuu, €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAYCHHE 1
9 Teopust crpoeHust oprannyeckux coenuaenui A. M. bytinepoBa, €€ 0OCHOBHBIE 1
MOJIOXKEHHUS
3 [Ipencranenue o kiaccudukanuu oprannyeckux Beniects. Homenkinatypa 1
(cucTemaTuyeckas) ¥ TpUBUAIbHBIC Ha3BaHMS OPTAaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHAN P 1
5 MeraH 1 3TaH — IpoCTeNIne MPEACTABUTENN AITKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DTUJICH U TIPOTUAJIEH — MPOCTEHIINE MPEACTABUTEIH AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «[lomydeHue 3TrIIeHa U U3yYEHUE €0 CBOMCTBY 1 1
9 Anxanuensl. byranguen-1,3 u metriOyranuen-1,3. [TonydeHne CHHTETHYECKOTO 1
KaydyKa U pe3UHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTU CTPOECHHS], TOMOJIOTHUECKUHN psil. ALETHIICH 1
— MPOCTEUIINI MPECTABUTEIb aJIKUHOB
11 Boruncnenus o ypaBHEHUIO XMMHUECKON peakinu
12 ApeHbl: 6eH301 ¥ ToIyoJ. TOKCHYHOCTh apeHOB
13 I'enetnyeckas CBsI3b YIrIeBOJAOPOIOB, IPUHAICKAIINX K PA3IMYHBIM KIlaccam
14 [IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB: TPUPOIHBIN I'a3 U MOMYTHHIE 1
He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu
15 [IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB: TPUPOIHBINA I'a3 U MOMYTHHIE 1

He(TsHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu




16

KoHnTponpHas paboTa o pazieny «YTIeBoI0POIAbD

17 [IpenenpHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI M 3TaHOJI. BogopoaHas cBs3b

18 MHOTOaTOMHBIC CITUPTHI: ATHIICHTIIUKOJIb U TIUIEPUH

19 @DeHOoJI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA,
MIPUMCHCHHE

20 Anpaerunbl: GopMabACTU U alleTalIbIeTH . AIIETOH

21 OHOOCHOBHBIE TIpE/IeNIbHBIE KapOOHOBBIE KUCIOTHI: MypPaBbHUHAS U YKCYCHAs

22 [Tpaktuueckas padota Ne 2. «CBo#cTBa pacTBOpa YKCYCHOUM KUCTOTH»

93 CreapuHOBas 1 OJICMHOBASI KUCJIOTHI, KaK MIPEICTABUTEIIN BBICITUX KApOOHOBBIX
KHCJIOT

24 MBp11a Kak cOJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIee AeCTBHE

o5 CrnosxHbIe 3(UPBI KaK TPOU3BOIHBIC KApOOHOBBIX KUCIOT. [ HIPOIIN3 CIIOKHBIX
3¢upos

26 Kupsr: runponus, npuMeHeHne, OMOJIOTHYECKas: POJIb )KUPOB

97 VYrieBoapl: cocTa, Kiaccudukamus. BaxxHele npeacTaBUTeNn: TII0K03a,
(dbpykTo3a, caxapo3a

28 Kpaxman u 1nemitono3a Kak IpupoJHbie MOJIUMEPhI

29 KonTponbnas pabora no pazzaeny «Kucnopocoaepskaiie opraHu4ecKue
coenuHeHus»/ Becepoccuiickas npoBepoyHas padboTa

30 OO11as XxapakTepUCTUKA a30TCOAEPIKAIIUX OPraHNYECKUX COCIUHEHUH /
Bcepoccuiickas nmpoBepouHas pabota

31 AMWHBI: METHJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OPraHUYECKUE COCTUHEHHUS, UX

32 ouonorudeckoe 3Hadenue. [lentuabl. benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OcHOBHBIE IOHATUS XUMHH BHICOKOMOJIEKYIISIPHBIX COSTMHEHUHN

34 OcHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX coeanHeHuid. [ImacTmacchl,




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

KoaundecTBO 9acoB

Jr:;-)n Tema ypoka Beero Konrtpoasubie | IlpakTuueckue
padoThI padoThI
1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAsT KOH(PUTYpAIUs aTOMOB 1
9 [Iepnoanueckuit 3akoH u [leproandeckas cuctemMa XUMHUYECKUX 1EMEHTOB /1. 1
N. MenneneeBa, ux cBsi3b C COBPEMEHHOMN TEOPUEH CTPOCHHS ATOMOB
3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XUMHMUYECKUX JIEMEHTOB U UX COETMHEHUN
3 10 Tpynnam M nepuojiaM. 3HaueHHe MePHOUUECKOr0 3aKOHA U CUCTEMBI 1
xuMHueckux anemeHToB .M. MenaeneeBa B pa3BUTHUU HAYKU
4 CrpoeHnue BeniecTBa. XuMU4ecKast CBs3b, €€ BUJIbl; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b
5 BanentHocTh. DnekTpooTpuiiaTeabHOCTh. CTENeHb OKUCIeHUs. BelecTa 1
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHUS
6 [Tonarue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUTOUHBIE PACTBOPBI. 1
MaccoBas 10715 BElIeCTBa B pacTBOpE
7 Knaccudukanus 1 HOMEHKIIaTypa HEOpraHn4eckux coequHeHuil. ['enernueckas 1
CBSI3b HEOPraHUYECKUX BEIECTB, PAa3JIUYHbIX KIACCOB
Knaccudukanus XuMu4ecKuX peakiiuii B HEOPraHMIECKOH M OPraHuYeCKOM
8 XUMUHU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAaHEHHUSI U PEBPALCHUS 1
SHEPIrUM NPU XUMUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHYECKOE PaBHOBECHE 1
10 [IpakTuueckas paborta Ne 1. «BnusiHre pa3nuuHbiX (PaKTOPOB HA CKOPOCTh 1 1
XUMUYECKON PeaKum»
OnekTposnmTHYecKas aucconnanys. [lonstue o BomopoaHom nokasarene (PH)
11 pactBopa. Peakiuu nonHoro oOMeHa. ['mapon3 opraHuueckux u 1

HCOPraHNYCCKUX BCIICCTB




OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC peakiuu. [ToHsATHE 00 IeKTpOoIH3e

12 pacIiaBoB U pacCTBOPOB COJICH 1

13 KonTpomnsHas padora no pazueny «TeopeTnueckue OCHOBBI XHMHUI) 1
Mertaiel, ux noJioxeHue B [lepruoauyeckoil cucTeMe XMMUUYECKUX 3JIEMEHTOB

14 . Y. MenneneeBa u 0cOOCHHOCTH CTpoeHHs aroMoB. O0mue Gu3ndeckre 1
CBOMCTBA METAJIJIOB

15 CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUH sl HANPSKEHUM METallIoB 1

16 XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUd, KAJIUM, KaJIbIIHH, 1
MarHuii, aJloMUHUI) U UX COETMHEHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEU U UX COCAUHEHUI

18 XuMHYECKHe CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHCHUN

19 [IpakTuueckas paborta Ne 2. "Penienue skciepuMeHTaIbHBIX 33134 10 TeMe 1
«Metaub»"

20 Hewmeramnsl, ux nonoxenue B [lepruoanueckoit cucreMe XUMUYECKUX AJIEMEHTOB 1
1. 1. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB

21 dusndeckue CBOMCTBA HEMETAIIOB. AJUIOTPOIIHS HEMETAIIIIOB (Ha MpuMepe 1
KHCJIOpoJa, cepsl, hochopa u yriepoaa)

22 XHWMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI M KX COCTMHCHHM 1

23 XUMHUYECKUE CBOMCTBA a30Ta, (hochopa u UX COSAUHCHHI 1

24 XHWMHYECKUE CBOMCTBA yIriiepoa, KpEMHUS U UX COSTUHEHUN 1

25 [IpumeHeHne BaXHEUIIIMX HEMETAJIIOB U UX COCIMHEHUI 1

26 O06o0mIeHNEe B cHcTeMaTH3alus 3HaHui 1o TeMe «HemeTambr»y. Berauciaenus mo 1
YPaBHEHUSIM XUMUYECKUX PEAKIIUN U TEPMOXUMHUECKHUE PACUETHI

97 [TpakTuueckas pabota Ne 3. «PemieHne sKCIepUMEHTANIBHBIX 33/1a4 110 TeMe 1
"HemeTamnl"»

28 KonTtponsHas pabora o temam «MeTamis» u «HemeTamib

29 Heoprannueckue n oprannueckue KuciaoTsl. Heopranmueckue nu opraHuyeckue




OCHOBaHHUS

30 AmboTepHbIC HEOPraHUYECKHE U OpraHNYeCcKue coequHeHus. [ eHeTndeckas 1
CBSI3b HEOPraHMYECKHUX U OPTAaHUYECKUX BEILIECTB

31 Ponps xumuu B obecrieueHnn SKOJIOTUIECKOM, YHEPreTUYECKON U MUIIIEBOM 1
0€30MacCHOCTH, Pa3BUTUU MEIUITUHBI

32 [IpencraBieHust 00 OOMMX HAYYIHBIX TPHHIIMITAX MPOMBIIUICHHOTO ITOTYICHUS 1
BaKHEHUINX BEIIECTB

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB

34 XUMHUS U 3I0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHM4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEICTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMHUU B TIO3HAHUU
SIBJICHUW TPUPOJBI, B (POPMHUPOBAHWU MBIIUICHUS € KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTHU, HEOOXOIUMOU s
peleHuss TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpenie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAT AFOIINE MTOHATHUSA (Monekyrna, BAJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEpPOTHBIA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
FOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIE€BOJOPOIbI, KHCIOPOA- U
a30TCOJIEpIKaIle COEIUHEHMs, OWOJIOTMYeCKHd AaKTHBHBIE BEIIECTBA
(yrieBojpl, KHUpBI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsi opranumdeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOJIOTHUYECKUE
CBEICHMSI O CBOMCTBaX, cCOCTaBe, NOJYy4YeHMHM U Oe30ImacHOM
UCIIOb30BAHUM BAXXHEMIIMX HEOPraHWYECKUX U OPraHMYECKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHHMI BBISIBIATH XapaKTepHbIE MPU3HAKU
NOHSTHM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHSATUS MpPH ONHUCAHMM COCTaBa, CTPOEHUS U

NpeBpalleHNl OPraHMYeCKUX COECAMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XHUMUYECKYI0 CHUMBOJHUKY
JUIL  COCTABJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTO,
COKpalI€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WILIIOCTPALIMM MX XMMHMUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopmupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  MPUHAIJICKHOCTh
HU3YUYCHHBIX OPraHU4Y€CKHUX BCHICCTB II0 HX COCTAaBy M CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA ¥ a30TCOJACPKAIINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb %001 Ha3BaHUs 1o CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSI TNPUMEHATH: IOJOXKEHUS  TEOPHUH
CTpoeHusl opraHuyeckux BemecTB A.M. byrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrieBo1opoibl. Kucnopoacoaepxarue u a30TCoJIepKaIIne

OpPraHn4€CKUC COCANHCHMA. BBICOKOMOJ'IGKy.]'IprHBIe COCAMHCHUS

2.1

ChopMHpPOBAaHHOCT, YMEHHH TPUBOJIUTH TPHUBUAIBHBIC Ha3BaAHUS
OT/AENbHBIX OPTraHUYECKUX BEMIECTB (ITHIICH, TMPOIMJIEH, alleTHIICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (QEeHOJd, (QopMallbIeTull, aleTaabIerus,
MYpaBbUMHAs KHUCJIOTA, YKCYCHAas KHUCJIOTA, OJICMHOBAas KHCJIOTA,
CTeapuHOBasi KHUCJIOTa, IJIOKO3a, (PPyKTO3a, Kpaxmal, IeJI0103a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
(¢u3HYecCKe M XUMHUYECKHE CBOWCTBA THIIMYHBIX IIPEJICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, dTaH, JTHJICH,
NpOINWIICH, aleTuwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:1,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru/,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTB YMEHHA HIUIIOCTPUPOBATL T'CHCTUYCCKYHO CBA3b
MCKAY TUIITMYHBIMHU npeaACTaBUTCILIMUA Ppa3In4HbIX KJ1aCCOB
OpraHU4€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIHUX XUMHUYCCKUX

peakLuii ¢ UCIOJIB30BAaHUEM CTPYKTYPHBIX (hOpMYyII

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKH
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yrojb), CIOCOOBI UX

r[epepa60TKH 1 MPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOZaX HAYUYHOT'O MO3HAHUS, UCIIOJIB3YCMbBIX B XUMUHU IIPU U3YUCHUU




BEUIECTB M XUMHYECKHX SBJICHHHA (HAOMIOACHUE, W3MEpEHHeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCII0JIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUA U1 I[PUHATUS pEHIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE yYMCHHI COOJIOJATh TPABHWIA TOJIE30BAHUS
XUMHUYECKON TOCYIOM M JTabOpaTOpHBIM O0OpyAOBaHUEM, a TaKXKe
npaBwia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHUSIMHU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBITIOIHATH XUMUYECKUN
OKCIICPUMCHT (HpeBpaHICHI/IH OpPraHN4YCCKUX BCIICCTB IIPU HArpCBaHWHU,
MOJTyYeHHE THIIEHA U M3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEaKIHH
OpraHn4eCKuXx BCIICCTB, ACHATypalus 0OeJIKOB IIpru Harp€BaHHH,
IBETHBIC PCAKIINU 6eJ'IKOB) B COOTBCTCTBHU C IIPaBHUJIAMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHUH C BEHIeCTBAaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3yaAbTATHI XUMHUYECKOTO
JKCTIEpUMeHTa B (OpMe 3alucCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHUI IPOBOAUTH BHIYUCIEHUS [0 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WU
MPOJIyKTa peaklUu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOHBIX BEIIECTB UM ITPOTYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyI0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa MmaccoBoii nH(popmaInuu, ceth UIHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOMIOAATH MpaBUiIa HKOJOTMUYECKU
1eJ1ecO000pa3HOro TMOBEJIEHUSI B OBITY UM TPYJOBOW JEATENbHOCTU B
HENSIX COXpPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas CMBICT MOKAa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPAIMH), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIICHUS M TPEAOTBPAIEHUS WX BPETHOTO

BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKas CBs3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M DHIOTEPMHYECKHE,
peakiuy HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
JNIEKTPOJIUTAYECKAsT ~ JTUCCOLIMALINS, OKHUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIMu, XMMHYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpPHUs DJIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHUSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKNE CBEJICHHS O CBOWCTBAX,
COCTaBe, TIOJIYyUCHHH U O€30MacHOM HCIOJB30BAHUN BaXHEHIIINX
HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTHUECKOW NEATEIHHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX MOHATHH, NPUMEHATH COOTBETCTBYIOIIHE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEUIECTB U MX MPEBPAILCHUN; BBISABIATH B3aUMOCBS3b XUMHUYECKUX
3HAHUM C MOHATHIMHU u MPEJICTaBICHUIMHU IpYrux

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU MCTOJaMM HAYYHOI'O IIO3HAHHMA BEIICCTB U
XHUMHYECKUX SBJICHUH (Ha6J'IIOI[eHI/IC, HU3MEPCHHUE, OKCIICPHMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MU CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX JOJICMCHTOB B COCAMHCHHUAX PpPa3JIMIHOI'O
CcoCTaBa, BU XUMHWYECKOH CBA3HU (KOBaHeHTHaﬂ, HMOHHAasi,
MCTAIJIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THII KpHCTﬁJ’IJ’IH‘-ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOJICKYJIAIpHAsA, WOHHAsd,

MeTajuIndecKas)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIATh XapaKTECp CpeAbl B BOJHBIX

pacTBOpaX HCOPraHNUCCKUX COCIMHEHUHN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHNUYCCKHE
pCaKkiuu 1o pas3IMYHbIM IIpU3HAKaM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTY peakuuu, HU3MCHCHHIO CTEeIeHelH




OKHCIICHHUA 9JICMCHTOB, 06paTI/IMOCTI/I peaKkuuu, Y4aCTHUIO

KaraausaTropa)

1.7

ChopmupoBaHHOCTH YMEHHI  COCTaBIIATh ypPaBHEHUS  peaKui
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIE YPAaBHEHUS pPEaKIUl
MOHHOTO OOMEHA, YUYUTBIBASI YCIOBUS, TIPU KOTOPBIX ATH PEAKIIHH HTYT

JO KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONTNE
KAUECTBECHHBIM  COCTAaB  PAa3JIMYHbIX HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX peakuui MOCPECTBOM COCTaBJICHUS

AJIEKTPOHHOTO ajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATh 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON pPeaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

CpopMHpPOBAHHOCT, yYMEHHH  OOBACHATH  XapaKTep  CMEIICHHS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO BO3JEHUCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMUvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbica [lepuomgumdeckoro
3aKOHa A.N. Meuneneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBACHUTEIBHYID U  MPOTHOCTUYECKYIO

byHKIUH

2.2

CdopMHPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AMEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuoamyeckoii
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HOHATUS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIM», «IHEPIETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOHCTB
XUMHUYECKUX DJIEMEHTOB M UX COCAMHEHHMH MO MepHojiaM U Tpyrnam

[Tepuoanueckoit cucrembl Xxumudeckux snementoB .M. Menneneesa

2.3

ChopmupoBaHHOCTh yMEHUN XapakTepus3oBaTh (OMHUCHIBATH) O0OIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIaCCOB,
MOATBEPXKJATh  CYIIECTBOBAaHWE  TEHETHYECKOM  CBSI3U  MEXKIY
HEOPraHMYeCKUMHU  BEIIeCTBAMH  C  TIOMOIIbIO  ypaBHEHUU

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKLII/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMeHI/Iﬁ yCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe,Z[eJ'IéHHOMy KJIaccy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAILIBL,

OKCH/IbI, OCHOBAHUS, KUCJIOTBI, aM(OTEPHbIE THIPOKCHU/IBI, COIIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIOJIB30BaTh XUMUYECKYIO CHMBOJIMKY
UL cOCTaBlieHHsT (OpPMYJT BEIIECTB W YPaBHEHHH XHUMHUYECKHX
peaknmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHelii ras,
YIJIEKUCHbIA ra3, aMMMaK, rameéHas W3BEeCTb, HeErami€Has H3BECTb,

MUTHEBAs COJIa, MTUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUN XapaKTepu3oBaTh (ONMMCHIBATh) OOIIME
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KIACCOB,
MOATBEPK/ATh  CYIIECTBOBAHME  T€HETUYECKOM  CBSI3M  MEXAY
HEOPraHMYEeCKUMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIINX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUIAHUPOBATH U BBITIOTHATH XUMHYECKHUI
SKCIEPUMEHT (pa3jio’KeHHe TMepoKCUIa BOJAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OINpe/eseHHe CPeabl pacTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCATHHOTO WHIMKATOpPA, BIUSHUE PA3IUYHBIX (DAaKTOpPOB Ha
CKOPOCTh ~XMMMYECKOM peakluH, peakiud HOHHOro OOMeHa,
KaueCTBEHHbIEC PEaKuu Ha Cylb(aT-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, DPEIICHHE SKCIEPUMEHTAIBHBIX 3aJad IO TeMaM
«Metamne» u «HemeTamibl») B COOTBETCTBUU C MPABHJIAMU TE€XHUKH
0e30MacHOCTH TpHU OOpalleHMH C BellecTBaMH MU J1a00paTOPHBIM
obopynoBaHueM; MPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHM COOTBETCTBYIOIIHUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOATh MpaBWiIa  IOJb30BAHUS
XMMHYECKON TOCyIoN M J1abopaTopHBIM OOOpYyIOBaHHEM, a TakKke
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XUMHUYECKHE
MPOLIECCHI, JIeXKAIIMEe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM
KHCJIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH IMPEACTaBICHUI 00
oOlIMX HayyHBIX TNPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO IIPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCT TPEACTABICHUNA O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHayIIHOI\/'I KapTuHbl MHpa, POJIM XHMHHU B TO3HAHHUU




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW IS
pelIeHUsT TPAKTHYECKUX 33/a4 W OKOJOTUYECKH O0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHKAIMH, ceTh HTEpHET U 1pyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUN COONIOAATH TpaBUjIa HKOJOTHUYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY U TPYNOBOM JESITENBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3JI0POBbSI M OKPYKAIOIIEW IPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JEHCTBUA HAa JKUBBIE OPraHU3MBbI
ONpENENIEHHBIX BEIIECTB, MTOHMMAs cMbIc nokazatens 11K, moscHsATh
Ha TIpuUMepax crocoObl YMEHBIICHUS U TIPEIOTBPAIEHUS UX BPETHOTO

BOS)IGIZCTBI/ISI Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUSA c
WCIIOJb30BAHUEM TOHSTHUS «MaccoBas [JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOUIECHHH Ta30B NpPH XUMUYECKUX PEAKIHUSAX, MacChl
BEIleCTBA WX 00bEMA Ta30B M0 M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeIroBoro 3¢hdekra peaky Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKOW XUMUH

1.1

[Ipenmer opraHvveckod XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MAaTepHaOB. TeopHs CTPOEHUS OPraHUYECKUX

coenquaenni A.M. byrnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCIAMHEHMAX — OJWHApHBICE M KpaTHBIE

cBs3u. [IpencraBienne o kaccupukauu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeAMHEHUN (cucTeMaTHuecKas) U TPUBUAIbHbBIE

Ha3BaHMS BaKHECHIITHIX HpG}ICTaBHTeHefI KJIaCCOB OPraHMYCCKNX BCUICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MpOoCTeHIIne
MPE/ICTaBUTENIM alKaHOB: (puU3MUecKre M XUMHUYECKHe CBOMCTBa (peakuuu

3aMelleHus U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH pAN. ODTWICH W TPONWIEH —
IpoCTeHIlNe MPEACTaBUTENN AalIKeHOB: (U3UYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUApPATAIUU, OKHUCICHUS U

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHUE

2.3

Ankamuensl: Oyramuen-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius mojuMmepusanuu). [loryueHne CMHTETHYEeCKOTOo

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'ICH —
HpOCTGfIH.IHfI npeaACTaBUTCIIb AJKUMHOB: COCTaB, CTpPOCHHC, (I)I/I?»I/I‘ICCKI/IC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHWA, THApATAllUH,

rOpeHI/IH), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTpPOCHHEC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie )51 XUMHUYCCKHUEC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/ISI), IMOJIYy4€HUEC W IPUMCHCHHC. TOKCUYHOCTH
ApCHOB. I'enetnueckas CBS3b MCXKIAY YTJICBOAOpPOAaMH, MPHUHAMJIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblii ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaenue. CriocoObl mepepaboTku HETH: MEePETroHKa,
KPEKUHT (TEPMHUUYECKUH, KaTaduTU4ecKuii), muponu3. [IpomaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroms u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoaconepxaiiiue opraHuyecKue CoeMHEHMs

3.1

[IpenenbHble 0IHOATOMHBIE CIUPTHL. METAHOJ U 3TAHOJI: CTPOEHUE, PU3UUECKUE
U XUMUYECKHE  CBOWCTBa  (peakuuM C  aKTUBHBIMH  METaJUIAMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), IpPUMEHEHHE. BoJOpOoJHBIE CBS3U MEXKIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBHME MeTaHOJIa U 3TaHOJIa HAa OPraHW3M YeJIOBEKa.
MHOroaTtoMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (PU3UUYECKUE U
XUMUYECKHE CBOWCTBa (B3aUMOJIEHCTBHE CO  IICJIOYHBIMU  METaJIJIaMH,
KaueCTBEHHAsi peakiMsi Ha MHOTOATOMHBIE CIHPTHI). JleficTBUEe Ha OpraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEprUHA U STUJICHT JIUKOJIA

3.2

®deHoyl:  CTpOEGHHME MOJEKYNbl, (U3UYECKHEe ¢ XHMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [lpumenenue dhenomna

3.3

Anpaerunbl 1 KeToHbl. DOpMambaeTH I, alleTAIBACTH: CTPOeHNE, (U3HIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKUCICHHUS W BOCCTAHOBJICHUS, KAU€CTBECHHBIC

peaxiun), noydeHue u NpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAs
KHCJIOTHI: CTPOCHHUE, (PU3NIECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIyuYeHHEe W [PUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KUCIOTHI KaK IMPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBlia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HeﬁCTBHe

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIU3 CIIOXKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojpl: cocraB, Kiaccuukamnus yraeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
I'moko3a — mpocTelimii MOHOCaxXapui: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYCCKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHwme,
Opo>kKeHHEe TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOorudeckKas
poinb. @otocuHTe3. PPyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie mojuMepsl. CTpoeHHe Kpaxmalia M IeNIon03bl. DU3nyeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FI/I,I[pOJ'II/B, Ka4YCCTBCHHAA pCaKIUA C I/IOI[OM)

A30Tc0£[ep>1<amne OpTraHU4YC€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4YeCKUC COCIUHCHUA. dusnueckue

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha npuMepe TJII/IL[I/IHa). buonoruyeckoe




3Ha4YeHUEe aMUHOKUCIOT. IlenrTuanl

4.2

benkn kak mpupoaHBIE BBICOKOMOJIEKYJISIpDHBIE coeauHeHus. llepBuynas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEIIKOB:

TuApOJIn3, ACHATypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALIUU, CPEHSAS MOJIEKYIISIpHas
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAMHEHUH —

nmomMmMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YyYeHHUS BEIIeCTB M MX [peBpalleHuil:
03HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay4yKOB. HonyquHe CHUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMUH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTAH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacmpeesieHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XumMudeckux snementon .M.
MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHa W Ilepumogumyeckoil cHUCTEMBI
xuMuueckux aemeHtoB .M. MenjaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHX DJIEMEHTOB |
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPyHHaM U MEpHOIaM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMHYecKass  CBS3b. Bugpl XHUMHYECKOH  CBS3U
(KOBaJ'IeHTHaH HCIIOJIIpHAass MW IIOJIsIpHAasdA, HOHHAasd, MeTaJ’IJ’II/I‘ICCKaﬂ). Honnr:
KaTHMOHBI 1 aHMOHBL. MeXaHU3MEbI 06p830BaHI/I$I KOBAJICHTHOM XUMHUYECKOM CBA3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOCTS. BJICKTpOOTpI/II_IaTeJ'IBHOCTB. CreleHb OKUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIDHOI'O CTPOCHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTE CBOICTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ pCI_I_IéTKI/I. Ilonsatue o JAUCTICPCHBIX

cucreMax. VMIcTMHHBIE U KOJUIOMIHBIE pacTBOPHI. MaccoBas 071 BEllECTBa B




pacTtBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckas — peakuus.  Knaccudukauust ~— XMMHUYECKMX — peakuuid B
HEOPraHMYECKON U OPraHWYECKOM XMMMH. 3aKOH COXpPaHEHHs] Macchl BELIECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUU IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peakiu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. IIpunnun Jle [llarense

1.10

DnekrponuTrueckas aucconuanus. CuibHbIe W ciiadbie ekTposuthl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaﬂBHaﬂ, IejIovHast. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmeramnsl. Ilomoxxenne Hemeramios B Ilepuoaudeckoil cucreMe XMMUYECKUX
anemenToB [[.1I. MenneneeBa u 0COOCHHOCTH CTPOEHHUSI aTOMOB. DU3MUYECKHE

CBOMCTBa HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha pUMepe KUCIOPO/ia, CEpHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpeMHHsS) U HX  COCAMHEHHH  (OKCHJOB,
KHCIIOPOJICOACPKAIIMX KHUCIOT, BOJOPOJHBIX coeauHeHul). I[lpumeneHue

Ba)KHEHIIINX HEMETAJIJIOB U X COGI[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. OOmme dpuzndeckue cBoicTBa MeTalioB. CIIaBbl METAJIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHYECKUE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIHMH, KalbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeIb) U UX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6LITy U TCXHHUKC

2.5

I'enetnueckas CBS3b HCOPraHNYCCKUX BCUICCTB, MPHUHAMIC)KANIUX K Pa3JIAYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, SHCPFGTHqCCKOﬁ U THUIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIUHEI. IIonsatue o HAaYYHBIX MCTOHAaX ITO3HAaHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6IJ_II/IX HAaYYHBIX NPUHIOUIIAX TPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUIINX BEIIECTB. YENOBEK B MHUPE BELIECTB M MATEPHUAIOB: BaKHEUILIHNE
CTPOUTEIbHBIE MaTE€pUAJIbl, KOHCTPYKLIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepuajibl Uil 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKHUE H

MUHEpaJIbHBIE YI00peHUs

3.3

XuMusa U 3J0POBBC HYCJIOBCKA: IIpaBWJia MCIIOJb30BaHUA JICKAPCTBCHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS IIPENapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. T'abpuensn O. C., OctpoymoB U. I'., CnagkoB C. A. Xumusa. 10 xnacc.
bazoBslit ypoBeHb. — M.: [IpocBemienue, 2023.

2. T'abpuensu O. C., OctpoymoB W. I'.,; CnankoB C. A. Xumus. 11 kmacc.
ba3zoBelii ypoBeHb. — M.: IIpocsenienue, 2023.

METOANYECKHUE MATEPHUAJIbI IS YYUTEJISA

1. Ta6puensa O. C., OctpoymoB U. I'., CnaakoB C. A. Ypoku xumuu B 10
kiacce. Metonuueckoe nocobue. — M.: [Ipocsemienue, 2023.

2. Tabpuensu O. C., OctpoymoB U. T'., CnaakoB C. A. Ypoku xumuu B 11

kiacce. Metonuueckoe nocodue. — M.: [Ipocsemienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POIII https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/




