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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHU K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MpPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B PeneparbHOM  T'OCYAapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOrPAMMBI, U
OCHOBHBIX TnONIOXKeHHW «CTparernn pasBUTHS BOCOUTaHHd B Poccuiickon
Oepnepanuu Ha nepuon 1o 2025 ropa» (Pacnopsibkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPENESICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL O0YyYaIOIIMXCA CPEACTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryaibHpie nojioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COZIepKaHMsI, PE3yJbTAaTOB OOy4YEeHUS] U TpeOOBaHMN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHU3AINK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEPIIAIOLIMM 3TAallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
IEJOCTHOM CHCTeME XHMHYECKOrO O00pa3oBaHUs. T IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MHUPOBO33PECHUS U OOIICH KYIbTYPHI
YeJlOBeKa, a TaKKe SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHueE
oOyuarouuxcs Ha YpOBHE CpPEAHEro o0IIero o0pa3oBaHUs CPEACTBAMH Y4EOHOTO
npeamera «XUMHS», COJAEpPKAHWE U TMOCTPOEHUE KOTOPOTO OMpEACieHbl B
nporpaMMe MO XUMHHU C Y4YETOM CHEUU(PUKM HAYKU XUMHUHM, €€ 3HA4YeHUs B
MO3HAHUU TPUPOABl U B MaTEpHUAIbHOM >KM3HU OOINECTBAa, a TaKXe C Y4ETOM
o0ImuMX 1eneld W TMPUHIMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparumn.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOylo poJib B
COBPEMEHHOW IUBUJIM3AINHI, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (HOPMHPOBAHUE PAIIMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3J]aHHUE IEJIOCTHOTO MPEACTABICHUS 00 OKpPY)KAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOpoe (HOPMUPYETCS B XMMHU HA OCHOBE IMMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBAa OKPYKAIOIIETO MHpPA, OCO3HAHHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEII[ECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHCHHSI.



TecHO B3aMMOJEUCTBYsI C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTAJIa
HEOThEMJIEMOI YaCThbI0O MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJa M JKU3HU Kaxjoro uieHa oOuniecTBa. CoBpeMEHHas XUMHUSI Kak Hayka
CO3UJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlIeHa Ha pElICHUE
[JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXpaHbl 310POBbSI.

B coorBercTBHM C OOIIMMU IENSIMH W TNPUHIUNAMH CPEIHEr0 OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccrl, 6a30BbIN YpPOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIKYEHUS B JKU3Hb COLMyMa, MPOJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHA  npeaMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumuss» U «OOIas W HEOPraHUYecKash XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMa
3HAHWM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4ecKor xumuu. POpMHUPOBaHUE NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHMsSI BCErO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrpykTypa comepxaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOopraHu4veckass XUMHs» c(opMupoBaHa B MporpamMMmMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJX0/la K U3Y4YeHHI0 y4eOHOro mMarepuajia U o0O0yclOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ompeaenEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHWMHMH BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
OpeCcTaBlIeHUd O cTpoeHuu BeulecTB. CBeneHus 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUH MOJYy4aroT pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs MEPBOHAYAIBHBIE
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(DPUKAIIMOHHBIX NMPU3HAKAX BEIECTB,
3aBACHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUN.

[lon HOBBIM yrjaoM 3peHHsi B IMpeaMere «XUMHUsS» 0a30BOro ypOBHS
paccMaTpUBAETCs M3YyYECHHBIH Ha YpPOBHE OCHOBHOroO 00I1Iero oOpa3oBaHUs
TEOpeTHUUECKU MaTepuan u (AKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYyYaroUIMMCSl TPEAOCTABISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX TMO3UIIUH,



INIy0)Xe TOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSACHSIONIENH U TPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, A TAKXKE O XUMHUYECKHUX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomojHsercs B Kypcax 10 um 11 xjmaccoB
AJIEeMEHTaMH  COZEpP’KaHUs, HMEIOIIMMH KYyJIbTYPOJOTMYECKUM W NPHUKIATHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO B3aUMOCBSI3U XHMHUHU C
OPYTMMHU HAyKaMH, PacKpbIBalOT €€ pojb B MO3HABAaTEIbHOM M NPaKTUYECKOU
JESITENFHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh MH(GOPMALUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1au. B 1enoM copepkaHue yueOHOro
npeqmera  «XUMHS»  JaHHOTO  YPOBHA  U3YYEHHS  OpPUEHTHPOBAHO  Ha
(GopmMupoBaHue y 0Oy4YarOUIUXCSI MHPOBO33PEHUECKONM OCHOBBI ISl MOHUMAaHUS
¢unocopckux HIEH, TaKUX Kak: MaTEepHAIbHOE €JUHCTBO HEOPraHUYECKOro H
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBIECHUNA NYyTEM OSKCIEPUMEHTA M
pellIeHus] MPOTUBOPEYMH MEXAYy HOBBIMU (PakTaMH U  TEOPETHUECKUMH
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaK)ke MpodseM cOepeKeHUs] YPHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnaHe pemieHus 3agad4  BOCIHUTAHMS, pa3BUTUS U COLMAIMA3ALUHU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM MO XUMHUU MOJAXOJbl K OIpPEAeSICHUIO
COJEpKaHUsl M TIOCTPOEHHUS MpeAMETa NPeayCMaTpUBAlOT (OpMHUpPOBaHUE
YHHUBEpPCAIbHBIX YYE€OHBIX JEWCTBUH, HMEIOMKUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHJOB JCSITENBHOCTH: pEHICHWS NpodiieM, MOWCKa, aHauu3a u
00paboTku MHPOpMAIIMHU, HEOOXOIUMBIX JJI1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U UCCIIEJOBATENbCKON ACATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHM Kak HAa YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 00UIEero oOpa3oBaHus, PU ONPEAETECHUN
COJIEpKATEIbHOM XapaKTEpUCTUKU IieJied M3y4YyeHUs IpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESTENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKON TOYKM 3pPEHMsI TAKOM MOJXOJ K ONpPENEICHUI0 LENel H3ydeHMs
IpeIMeTa SABIJISIETCS BIOJIHE ONPABIaHHBIM.



CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEISAMHU W3YUYEHHs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsIIOTCS:

e (opmMupoBaHHE CHUCTEMBbl XUMHUYECKHX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPAa, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE SI3bIKa HAYKH, YCBOCHHE W TOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHUE MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX [Jii TPUOOpETECHHS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MOBCETHEBHON KU3HHU;

e pa3BUTHE YMEHHUH U CITIOCOOOB JIEITEIILHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 OJKCIIEPUMEHTa, COOJIOJIEHUEM IpaBUI
0e30MmacHoro oOpaIlleHus ¢ BeIeCTBAMHU.

Hapsny ¢ atuMm, coaepkarenbHasi XapaKTepUCTUKA 1IeJIeN U 3a/1ay U3y4CHHUS
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernojjaBaHud ~ XMMUM B OOJNbIEH  CTemeHW OTHAAETCS  MPEANOoYTEHUE
NPaKTUYECKOM KOMIIOHEHTE COJIepXKaHusl OOy4eHUs, OpPUEHTUPOBAHHOM Ha
NOJIFOTOBKY BBIITYCKHUKA 00I11€00pa30BaTENbHOW OpraHu3aluy, BIaJCOUIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSAMU aKTUBHOTO MOJYYEHUs 3HAHUN M NMPUMEHEHUS UX B PEaIbHOMN JKU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM TIpW U3yYEHHM TIpeAMeTa «XHUMHS» JTOMUHUPYIOIIEE
3HauUEHHE MPUOOPETAIOT TaKKE LIETU U 3aJ]a4H, KaK:

aganTamys 00yJaroluxcs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEIILbHOMY MPUHSATUIO TPAaMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOYyYalOIUXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IUYHBIX BHJIOB
JIESITENBHOCTU: PellieHus Mpo0seM, MOUCKa, aHamu3a U 00paboTKH HH(OpMAIUH,
HEOOXOMUMBIX JUIsI TPHOOPETCHHS ONbITa JEATEIBHOCTH, KOTOpas 3aHHMAeT
BAXHOE MECTO B TO3HAHUM XUMHHU, a TaKXkKe JJIsI OIEHKH C TMO3UIUH
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEHIECTB W XUMHYECKHX
MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CpEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYaroIUXCs: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH, UCIIOIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU Ui TOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMM XUMHUECKOTO COJIEpIKaHuUs;

dopMupoBaHuE U pa3BUTHE Y O0YUAIONINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIIUICHNYSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHWE Y OOydJarommxcsi YOSKIEHHOCTH B TYMaHHUCTHUYECKON
HANpaBICHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUWH TIIOOATBHBIX MPOOJIeM
paIMOHATBHOIO MPUPOJONOIB30BAHUS, TIOTIOIHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIIIGHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETCHHS OIbITa
UCTIONBh30BAaHUS TIOJNYUYCHHBIX 3HAHWWA JJIS TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMUUYECKUMH SIBJICHUSMU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHUA MNpPeaMET «XUMUS
0a30BOro ypOBHS BXOAWT B COCTaB MpeIMeTHOW 00macTu «ECTeCTBEHHO-HAYyYHBIC
OpEIMEThD.

O011ee yncao 4acoB, OTBEAEHHBIX JJI U3YUCHHs] XUMUHU, HAa 0a30BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 68 vaca (2 yac B Hefieno).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKAS XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHn4yecKo XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUEHHUE B
MOJIyYCHUN HOBBIX BEIIECTB M MaTE€pUANIOB. Teopusi CTPOCHUS OPraHUYECKHX
coenuuenuii A. M. byTtiepoBa, e€ ocHoBHBIE nooxkeHus1. CTpyKTypHbIe (HOpPMYIIBI
OpraHMYecKux BemecTB. ['omonorus, wu3omepus. XuMUYECKas CBSI3b B
OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenue o kinaccupuKalMu OpraHuyeckux BemiecTB. HoMeHknatypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAKHEHIIHX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HHUS BEIIECTB M HX IPEBPAIICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYEeCKUX BEIIECTB, HAOJIOJCHHE W
ONMCAaHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHuss W TOpPEHHUs), HaxOXKJICHHE B MPUPOAE, IOJYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUI PsAll. DTUJIEH U TPOIUIEH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuuyu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHUCJICHUS W
NOJIMMEPHU3ALINH ), TTOJIyYeHUE U IPUMEHEHHUE.

Anxaguensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BakHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETUYECKOrO
Kay4yyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psAJl. ALIETUIICH
— TMPOCTEWIINKA TPEICTABUTETh AJKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA (peakiMy TUJPUPOBAHUS, TaJIOr€HUPOBAHUS, TUApaTAIUH,
rOpeHusi), MOTyYeHUE U MIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TrajJloreHUPOBaHUS W HUTPOBAHUS), MOJyYCHUE U NIPUMEHEHUuE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUSA), NOAy4eHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHMKU YTIEBOAOPOAOB. [IpupoaHbiii Ta3 W TOMyTHBIE
HedTsaHubie ra3pl. HedThs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro NnepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHS BEHIECTB W HMX MPEBpAlICHUN:
O3HAaKOMJIEHHME C 00pa3lamu IUIaCTMAcC, KAaydyKOB M PE3WHbI, KOJUIEKIIUU
«Heptp» u  «Yromap»,  MOAeNUpOBaHUE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIOr€HONPOU3BOIHBIX, IPOBEICHNE MPAKTHYECKOW pabOThl: MOJy4YeHHUE ITUIICHA
Y U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

Kucaopoaconep:xaimue opranudeckue coeTuHeHUs

[IpenenbHBIE OMHOATOMHBIC CHUPTBL. METaHON W JITAHOJ: CTPOCHHE,
duznueckne W XUMHUYECKHE CBOWCTBA (PEakiMd C aKTHBHBIMH METaUIaMH,
raJIOTEHOBOJIOPOIaMH, TOPEHHUE), TpHUMEHEHHE. BoJopomHbIE CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB. JeficTBME METaHOIA U ATAHOJIA HAa OPTraHU3M YeJIOBEKa.

MHoOroaTOMHBIC  CHUPTHL. OTWICHIJIUKONb W  TJUIEPUH: CTPOCHHE,
duznuecke W XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJJIaMH, KaueCTBEHHAsl PEakKius Ha MHOTOaTOMHBIC CIUPTHI). JleiicTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue riaumepruHa u STHICHT JTMKOJIA.

@deHoM: CTpOCHHWE MOJEKYNbl, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue genona.

Anpneruapl U KemoHul. DopManbIeruj, AaleTanbAeTui: CTPOCHHE,
duznyeckre W XUMHUYECKHE CBOWCTBA (pEaKIMHM OKWCICHUS W BOCCTAHOBJICHWS,
Ka4eCTBCHHBIE PEaKIINH), TIOTYICHHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TpeeNbHBICE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PH3WYECKUe W XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue I Kiacca KUCIOT, Peakius 3TepuuKaIum), MmoaydyeHue U MpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KUCTOT. MbUTa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(QHUPBl KaK MPOM3BOJHBIC KapOOHOBBIX KHCJIOT. [ mmponus
cnoxHBIX 3¢upoB. XKupsl. 'maponus xupos. [Ipumenenne xupoB. buomornyeckast
POJIb )KUPOB.



VYraeBoasl: cocTaB, kiaccuuKalus ~ yrieBoaoB  (MOHO-, JOU- U
nojucaxapubl). [ 10ko3a — mpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MYECKHME U XUMUYECKHE CBOWMCTBa (B3aMMOJIEUCTBHE C
rugpokcugom menu(ll), okuciaeHne aMMHadyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HaXOXJAEHUE B MPUPOAE, IPUMEHEHUE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnronos3a kak npupofHeie noauMepbl. CTpoeHUE Kpaxmania U
neono3bl.  Du3nMyeckue M XUMUYECKHE CBOMCTBAa KpaxMmana (THIPOIU3,
KayeCTBEHHAs PEAKLMsI C HOIOM).

OKCIepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
npoBe/ieHue, HaOJI0JICHUEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, Ka4E€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJA
okcuniom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBHE TJUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (okuciIeHNEe aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), B3ammomeicTBHEe Kpaxmajia C HOJOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Boblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOLYKTOB PEAKLIUN).

A3oTrcoaepxalniie OpraHMuecKiue COeIUHEHNS.

AMMHOKHCIIOTBI KaKk aM(OTepHble OpraHuyeckre coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpuMepe TiuiMHa). buomornyeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak mNpupoIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAIIMs], KAYECTBEHHBIE PEAKIIMK Ha OeJKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBpaIlCHMIA:
HA0JIIO/ICHUE U ONMHMCAHHME JEMOHCTPALIMOHHBIX OMNBITOB: J€HATYpanusi OEIKOB MPHU
HArpeBaHUM, IBETHBIC PEAKIIUU OCITKOB.

BbicoKOMOJIEeKYJISIPHBIE COeIMHEHUSA

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUNA —
NOJIMMEPU3ALINS U TTOJIMKOHECHCALIUS.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEeHHs] BEIIECTB M HUX MpEeBpalleHM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeamMeTHbIE CBA3U.



Peanu3anpsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUH OPTaHUYECKOM XWMHH B
10 kiacce OCYIIECTBISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHATHHN, TaK W TOHSATUU, SBISIOMIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIacCU(PUKAIMs, NMePUOAUIHOCTh, HAOIIOJEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEITUPOBAHUE.

®duszuka: MmaTepus, DJHEprusi, macca, aToMm, OJJEKTPOH, MOJEKyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BeIEeCTBa, GU3NUECKHUE BETUYMHBI U €IMHUITBI X U3MEPCHHUS.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢dboTtocuHTE3, OMOJOTUYECKH AaKTHWBHBIC BemiecTBa (OCNKH, YTIEBOJIBI, >KHPHI,
(depMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pecypchl.

TexHomorusi: NHUIIEBbIE MPOJAYKThI, OCHOBBI PAllMOHAIBHOIO MHUTAHUS,
MOIOIIIUE CPEICTBA, JTEKAPCTBEHHBIE U KOCMETHUUECKUE MpenapaThl, MaTepUabl U3
HCKYCCTBEHHBIX M CUHTETUYECKHX BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckune 0CHOBbI XUMHH

XuMudeckui snemMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000JI04Ka. DHEPreTUIecKre ypoBHH, MOMYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJ0B. DJIEKTPOHHASI KOHPUTYpALUsi AaTOMOB.

[Tepuoanueckuii 3akoH u Ilepuognyeckas cucteMa XUMHUYECKUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOAUYECKOro 3akoHa U llepmoandeckoil cUCTEMBbI
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINIaM M TEpHOJaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsl HEMOJSIPHAS WM TOJISIpHAs, MOHHAs, METaJIMdyeckas). MeXxaHU3Mbl
o0pa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). BomoponHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenp okucnenus. NoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsatue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIUHECHUM. Homenkiatypa
HEOpPraHWYECKUX BenecTB. ['eHeTnMdeckass CBs3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMUYECKHX — pPEakIuid B
HEOPraHWYECKOW U OPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3nudHbIXx (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHE
xumMuueckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponauTuyeckas auccoruanusa. CuibHbIE U caa0bie 2JIeKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KHCJIAsl, HEUTPAJIbHAS, [IEJTOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanus Taomui «llepuoanmdeckas cucrema xuMuueckux sinementoB JI. U.
MeHnpeneeBa», U3ydyeHHE MOCIECH KPUCTALIMYECKUX PEMIETOK, HAOII0JeHNUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMONIbIO YHHBEPCAIBHOI'O HWHIUKATOPA, pEaKIMH HOHHOTO OOMeEHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiausHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKLIUN.

Pacuérunlie 3amaqn.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX PEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIb30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemetrayuioB B Ilepuogmueckor  cucreme
xumuyeckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOreHOB, CEphl, a30Ta,
dochopa, yriaepomga W KpeMHUS) U HX  COCIMHEHUM  (OKCHUJOB,
KHUCJIOPOJICOAEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXKHEUIIINX HEMETAIIIOB U X COCUHEHUM.



Merannsl. 1lonoxenne meramnoB B [leproanueckon cucTeMe XMMHUYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. O0mme gusnyeckue cBorcTBa MeTamioB. CriiaBbl METAJIOB.
DIIEKTPOXUMHUUYECKUIN P HAMIPS)KEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATPUH, Kalui, KaJbIIUM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeEJI€30, ME/b) U UX COCTMHCHUH.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpruMeHeHre MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HMX NPEBpALICHUM:
U3y4YeHHe KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE
AKCIIEPUMEHTAJILHBIX 3aj1a4, HaOJI0JIEHHEe M ONHCAHHE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEWUCTBHE TUAPOKCHIA aTIOMUHUS C PAacTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anayu.

Pacuérel macchl BemecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJWYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYacCTBYIOIIMX B PEAKIMH BELIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET NPUMECH.

XuMus U KU3Hb

Ponp xuMum B 0OeCrieYeHHH SKOJOTHYSCKOM, SHEPreTHYSCKOM M IHINEBOM
0e30MacHOCTH, Pa3BUTHUM MenuLMHBL. [loHSATHE O HayyHBIX METOAAX IMO3HAHMS
BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBinenuss 00 OOMMX HAay4yHbIX NPUHLUINAX HPOMBIIIIEHHOIO
IIOJIYYEHHUsI BAXKHEUIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB M MAaTEPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
Marepuaibl, KOHCTPYKUHOHHBIE MAaTE€pUalibl, KpacKu, CTEKIO0, KepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHbIE
ya00peHus.

XUMHUSL M 3I0POBbE YEJIOBEKA: NpPAaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MacCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbI€ CBS3H.

Peanuzanust MeXNpeAMETHBIX  CBsI3ed NOpM  H3ydyeHUH oOwmed u
HEOpraHM4ecKkoi xuMuu B 11 Kjacce OoCcymIecTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTEeCTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATHH, SBISIOIIHUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuukauus, TMEepUOJUYHOCTh, HAOIIOIEHNUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



®dusuka: MaTepus, YHEPTUsi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH,
U30TOIl, PaIMO0aKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUM YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIISCTBA, (DM3UYCCKUE BEIIMYMHBI U CIUHUIIBI UX
HU3MEPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, SKocuUcTeMa, Owmocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIBI, IMOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHomoOrMs: XUMHUYECKAsT MPOMBIIIICHHOCTh, METAJLTyPTrHsi, MPOU3BOICTBO
CTPOUTENIPHBIX MAaTEpPUaNIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJACTBO, IMHUILEBAs
IMPOMBIIIJIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TMPenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJIEKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI PAMMBI 110 XUMUWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YarOIIMMHUCSL TMPOTrpaMM CpPEJHEro oO0ero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeaMETHbIM M MpeIMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3pabOTKH TJIAHUPYEMBIX PE3YIbTATOB OCBOEHUSI MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHus SIBISETCS CUCTEMHO-AEATETbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESTEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0rrero o0pa3oBaHUs BBIJICTIECHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HaJIMIMEe MOTUBAIIMHU K O0yUCHHIO;

[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U UICTOPUUECKUX TPAJAUIMN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYyYaromIMXcs PYKOBOJCTBOBAaThCA B CBOEH
JEATETbHOCTA LEHHOCTHO-CMBICTIOBBIMUA yCTAHOBKaMH, MNPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIU4Yue MPaBOCO3HAHUS IKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HECHHBIE IIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeamMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM U BOCHHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleajJjaMu POCCUHCKOrO TPa¥JAaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TIOBEACHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMera «XUMHS» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OMbBITA IO3HABATETLHON M TMPAKTUYECKOW EATETLHOCTH
00y4Yaromuxcsl Mo peaanu3aiuu IPUHSATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCJIC B
YacTu:

1) rpa:xaaHCKOro BOCIIUTAHUSA .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB M 00sI3aHHOCTEH,
YBaYKCHUS K 3aKOHY U IIPABOMOPSIAKY;

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU yYE€OHBIX M MO3HABATEIBHBIX 3a/1ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaAMEPEHUS, JIOTHKY H
apryMEeHTHI IpYTUX IPU aHAINU3€E PA3IMYHBIX BUJIOB yU4E€OHOH J€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

LEHHOCTHOI'O OTHOLIEHHUSI K HUCTOPUYECKOMY M HAY4YHOMY HAacCJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUM M IMPAKTHYECKOIrO
OPUMEHEHUS! XMMUM, OCO3HAHUS TOTO, YTO JOCTH)KEHHUSI HAYKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  HOKCIIEPUMEHTAIbHBIX  IOHCKOB,
HNOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa W II03HABATEIBHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
NO3UIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHUMAaHMS 1IEHHOCTeW 3710poBOoro u 0Oe3omacHOro oOpa3za KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOroIeHrsT TIpaBmi O€30MacHOr0 OOpalieHusi C BEMIeCTBAaMU B OBITY,
IIOBCEITHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYaIUsIX, YIPOXKAIOIIMX 3J0POBBIO U JKU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUS TTPEAMETHBIX 3HaHUH 110 XUMUU;

YBXKCHUSI K TPYLY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymiel mpodeccuu W peanu3aniu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0TrNYeCKOro0 BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUICHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTMYECKUX NPOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATIBHOU CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHXKEHUM XUMHM IS
pelieHrs BOMPOCOB PallMOHATILHOIO MPUPOIO0NOIL30BaAHNS;

AKTUBHOI'O HEMPUATHS JIEUCTBUN, NPUHOCIIIUX Bpel OKpYKAlOLIen
NPUPOJHON Cpesie, YMEHHSI TPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpaIlaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeATEeNbHOCTH AKOJIOTMYECKON HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOU
NpaKkTUKE, CIOCOOHOCTM M YMEHHS AaKTHMBHO NPOTUBOCTOSTH HUACOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUS CHeUM(PUKH XUMHUU KaK HayKH, OCO3HAHHS €€ pOoJlu B
(GbopMUpPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
peACTaBiIeHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJeM COXpPaHECHUS
IPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTA XUMHUHM JJiIE  COBPEMEHHOM
IUMBWIM3ALMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM poOIUd B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbI, PEHIEHUHU II100aJbHBIX MPOOIeM
YCTOMYHMBOTO PAa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCHEIIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



TIOJTydaeMble 3HAHUSI JIJISl aHAJIN3a ¥ OOBSICHEHUS SIBICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOIAIINX B HEM M3MEHEHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMCIONIUXCS JaHHBIX C I1EJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIB30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHHs POOJIEM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  0O0pa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
TeSITeTHHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaUYMMBIE IS (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTWHBI MHUpPa H CHEUNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE,
IpOIIeCC, CHUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0OBaHNe, HAOTIOACHHE, U3MEPEHHE, SIKCIIEPUMEHT U APYTHE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTH o0yyarouxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbIC yUeOHbIE
JICWCTBUS B MIO3HABATEILHOW U COLMAIIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSIMU.

OBJaaneHue YHUBEPCAJIbHBIMU y4eOHbIMU MO3HABATEJIbLHBIMH
JefiCTBUSIMMU :

1) 6a30Bble JIOrHYecKue JAeicTBUSI:

CaMOCTOSATETLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ pacCCMaTpPUBATh;

ONpeAesaTh LEIU JEITEIbHOCTH, 3ajJlaBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C IIOCTABICHHBIMU LICIISIMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUU NPUEMBI JOTMYECKOTO MBIIUJICHHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKHU TMOHATUM U YCTAHABIMBATh WX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJIsd KJacCU(PUKAIMU BEIIECTB W
XAMUYECKHUX PEaKIU;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXACHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3AKITFOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MO/IEIH, PE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUN
3HaK (CUMBOJI) DJJE€MEHTa, XUMH4YecKas (opMmyJia, YpaBHEHHE XHUMHUYECKOU
peaKkIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMU METOJIOB HAYYHOTO TO3HAHMSI BEHIECTB M XUMHUYECKUX
peaKLnil;

dbopMyIHpOBaTh LIETU U 33a]1a4l UCCIIEIOBAHNUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAaHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3MPOBATH €ro pe3yibTar, (HOpMyIupoBaTh
0000111€HHS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIECIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTU, TMPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a7a4, MPUMEHEHUIO PA3IUYHBIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPAaBOYHBIE TMOCOOMS,
pecypcel MHTepHeTa), aHaau3upoBaTh WH(YOPMAIIMIO PA3IMYHBIX BUJAOB U (POpM
peACTaBIeHUs, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYUBOCTH;



dbopMyIHUpOBaTh 3aMPOChl U MPUMEHITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHboOpMalnu, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIIEHHOrO THUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QOpMYy  MpeICTaBICHUS
uHbopmaiu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA MpH paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OBiaeHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMU ACHCTBUSIMH:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUaora u/wiu
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIIbHO BBINIOJIHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYIaTh C MPE3CHTALMEl pe3yJIbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTr0 MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN NYTEM COTJIACOBAHUS MO3ULUU B
X0J1€ 00CYXJIeHUSI 1 0OMEHA MHEHHSIMU.

OgjaieHNe YHMBEPCAJTbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, ompeaensas e€ Meau W 3ajJadd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeUlaraéMblii  alrOPUTM  JIEUCTBUM  TpHU
BBITIOJTHEHWM Y4YeOHBIX M UCCIIENIOBAaTEIbCKUX 3aJad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCHHsS] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBJISTh CAMOKOHTPOJIb CBOCH NEATENIbHOCTH HAa OCHOBE CaMOaHalM3a
U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJIM XMMHUU B TIO3HAHWUU SIBICHUU



Opupoabl, B (QOPMUPOBAHUK MBIIUICHUS M  KYJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIs1 pEIIeHHs TPAKTUYECKUX 3a]a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOM  XMMHYECKMX  3HAaHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralollMe TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJSIpHBIM OOBEM, YIIEpOJIHBIA CKENeT, (PYHKIMOHANbHAs TIpYyIIa,
paauKai, U30Mepusi, U30MEPbI, TOMOJOTMYECKHUI Psifl, TOMOJOTH, YIJI€BOAOPO/IbI,
KHCIIOPOJI M a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
opranuueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUA NPHUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTUUECKUE CBEICHUS O CBOWCTBAX, COCTAaBE, IOJIYYEHUH MU
0€30MaCHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOM 1eSITEeTbHOCTH YeNIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBaTh UX B3aUMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALICHUI OPraHMYECKUX COSANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dopMyn OpraHMYeCKHMX BEIIECTB W ypaBHEHUH XHUMHUYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIHU MOJEKYJ OpPraHUYEeCKUX BEIIECTB ISl WILTIOCTPALUU UX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKMX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINpEACIEHHOMY
KJIaccy/Tpynne COoeAMHEHU (yriaeBOAOpOAbl, KHUCIOPOJI M a30TCOAEpKaliue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEQUWHEHHMs), J1aBaTh WM Ha3BaHUS [0
cuctematudeckoit Homenknatype (IUPAC), a takxe npHBOIWTH TPUBHAIILHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPONWIEH, aleTUJIEH,
ATUJICHIJIMKONb, TIULEpUH, (eHos, (Gopmanbaeruj], aleraablIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJITI003a, TJIUIWH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COECAUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH IOJIOKEHUSI TEOPUU CTPOECHUS
opranuuyeckux BeniectB A. M. bytiepoBa ajis1 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTb  COCTaB, CTPOCHHUE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, dTaH, ITWICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ], ATaHOJ, ATUJICHIJIMKOJb,
[JIMIEPUH, (EHOJ, aleTalbIeTua1, MypaBbUHAs M YKCYCHas KHCIOTHI, TIJIFOKO3a,
KpaxMall, 1IeJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbd  (HE(Tb, NTPHUPOAHBIA Tra3, Yroiib), CHOCOOBI HUX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MepepadOTKH;

c(OpMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYUCICHUS 10 XHUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTWYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMOW 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX sBJICHUHN (HAOMI0AeHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHYECKUE 3HAHUS IS TPUHATHS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hopMUPOBAHHOCTb YMEHUM COOJIIOIATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN I[JIAHUPOBATh U BBINOIHATh XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpaIlleHUs] OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypallusd O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMU OEJIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpalleHUH C
BEIIECTBAMU U J1a0OpPaTOpPHBIM OOOpPYAOBAHHEM, MPEIACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuit 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBa MacCOBOM
uHbopmaruu, IHTepHeT U ApyTux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1e’Iecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM NESITEIHHOCTH B IEIAX
COXpaHEHUs! CBOEro 3/I0POBbSl W OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA >KHUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoObI
YMEHBILICHUSI W TIPEAOTBpPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
YeJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMEHHUE
OPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CIeNbIX U CIHa0OBUIALIMX OOYYalolUMXCsi: YMEHHUE UCIOJIb30BaTh
penbeHO-TOUEUHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmicu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUUM B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHUK MBIIUIEHUS UM KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS MPAKTUYECKUX 3a7au
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraIONIMe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBSA3b
(KOBaJIEHTHAsl, MOHHAs, METAJTTMYECKAas, BOJOPOHAS), KpUCTAIUINUECKasl perieTka,
TUANBl  XUMUYECKUX  PEaKUUW, PacTBOP, DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMALUSA, OKHUCIUTENIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Auccouuranuu, nepuoauueckut 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPALLICHUS dHEPTUU
IpU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE INOHWMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOIOTHUECKUE CBEJICHHMS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUM BAXKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OMMUCAaHWUU HEOPTAaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB M  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIeCTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHas U3BECTh, TUThEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEACIATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJEHTHAsi, MOHHAs, METa/NINYECKasi, BOJIOPOJHASI) B COCAUHEHUSX, THI
KPUCTAJNIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHaBIIUBAaTh MPUHAJIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM()OTEpPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH MEPUOINYECKOro 3akoHa [I.
U. MenpeneeBa u JeMOHCTPUPOBATH €T'0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTb YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB |—4 mepuonoB Ilepuonnueckoil CUCTEMBI
XuMH4Yeckux djiemeHtoB J[. V. MeHneneeBa, WCHONbB3ysl TOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEpPreTuYecKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEIUHEHUN
110 repuojam u rpymnmnam [lepuoandyeckon cUCTEMBI XUMUYECKUX 3eMeHToB Jl. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  PAa3JUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHM4YECKHUMU
BEII[ECTBAMU C MOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIHUH TI0
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdeKTy peakiu, U3MEHEHHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 00pPaTUMOCTH
peaKklny, YYaCTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISTH YpPaBHEHHUS PEAKIUN pPa3TudHBIX
THUIIOB, MOJIHBIE M COKpAIlIEHHbIC YPABHEHUSI PEaKLIMii HOHHOT'O OOMEHa, yYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT JO KOHIA;



c()OpMHPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKLMH, IOATBEPKIAIOIIHNE
KAUYECTBEHHBIM COCTAaB PA3JIUYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHHMM  PACKPBIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEIJIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIUu OT PA3NMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHIECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHUMHUYECKHE IPOLIECCHI,
JeXKallue B OCHOBE ITPOMBIIIJICHHOIO MOJYYEHUs CEPHOW KHCIIOThHI, aMMHaKa, a
TaK)ke C(POPMUPOBAHHOCTHh MPEACTABICHUA 00 OOLIMX HAy4YHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XUMMUYECKOr O IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi J0Js BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIIEHUH Ia30B
OpY XUMHYECKHX PEAKIMIX, MACChl BEIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM O0OBEMY OJIHOTO U3 YyYACTBYIOLIUX B PEAKIMU
BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHMs MaccChl
BEILECTB, IPEBPALLECHUSA U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OIIPE/ICJICHUE CpEAbl PacTBOPOB  BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
MHIUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM pEakIvy,
peaklM MOHHOTO OOMEHA, KAaYeCTBEHHBIE pPEaKIUMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/Jad IO
temaM «Mertams» U «Hemeramibl») B COOTBETCTBHM C INPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYOBAaHUEM,
NpPE/ICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUMX pEaKIMid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIM3UPOBATH XUMHYECKYIO
uHbOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MAacCCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1e’Iecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM NESITEIHHOCTH B IEIAX
COXpaHEHUs! CBOEro 3/I0POBbSl U OKPYKAIOIIEW MPUPOIHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst I[IJIK, mosicHATh Ha mNpuUMepax CHOCOObl YMEHBIICHUS U
PEAOTBPAILICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4YarOMIMXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  cHenbIX M ClHa0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anucu XUMHYECKUX

dbopmy.
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AxmmonepHoe obmectBo «3narensctBo «IIpocBenieHue»

* lonomautenpHo: CD-ROM. Xumus. 11 kmacc. DneKTpOHHOE MPUITOKEHHUE K

yueOHuky ['.E. Pyasutuca, @.I'. ®enpamana (DVD), M.: [Ipocsewienne



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

Enunas komtexknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru

» OeepanbHbBIN HEHTP HHPOPMAIITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(®LHOP) http://fcior.edu.ru

* Poccuiickuii 00meoopasoBaTensHbIid moptai http://experiment.edu.ru

* Bupryansnas Xumudeckast [lkomna http://him-school.ru

» OtkpeIThii kKoyutek: Xumus http://college.ru/himiya/

* Pemry EI'D. https://chem-ege.sdamgia.ru/test?theme=24

* DiiekTpoHHbIC pecypcehl o xumuu http://metodist.lbz.ru/iumk/chemistry/e-

r.php
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