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MHOACHUTEJIbHASA 3AITMCKA

[lporpaMmMa mO XuWMHUM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHus
pazpaboTtana Ha ocHoBe DenepanpbHOro 3akoHa OT 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoit @enepanum», TpedOBaHUN K pe3ysibTaTaM OCBOECHUS
benepaibHOM 00pa3zoBaTeIbHONW MPOTrpaMMbl CPEIHEr0 OOIIEro o0Opa3oBaHuUs
(®OIT  COO), mpencraBieHHbix B  DenepanbHOM  rOCyAapCTBEHHOM
obpazoBarensHOM cTanaaptTe COO, ¢ yuérom KoHnenmuu nperno1apaius y4e0HOro
npenmera « XuMus» B 00pazoBaTenbHbIX opranusanusax Poccutickoit denepanuu,
peaM3yIoIMX 0CHOBHbIE 00pa3oBaTeIbHbIE MPOrPaMMBbl, 1 OCHOBHBIX MOJIOK CHUM
«Ctpareruu pazputus Bocrutanus B Poccuiickoi denepanuu Ha nepuosa g0 2025
rona» (Pacnopsixenue IIpasurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOJX0JI0B K pa3pabOTKe MpOrpamMMbl 0 XUMHUHU, K ONPEIETICHUIO
oO1weit cTparerun 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI 00YUAIOIIMXCS CPeICTBAMU
yueOHoro npeamera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABWIH
koHuentyanbHble nosiokeHnss GPI'OC COO o B3auM00OYCIOBICHHOCTH ILIENEH,
COJZEpKaHUsA, pPe3yJIbTaTOB OOy4YeHUss U TPeOOBaHUN K YPOBHIO MOJATOTOBKA
BBIITYCKHUKOB.

XumMuyeckoe o0pa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeNbHON OpPTAaHU3ALUU, SIBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEPINAIOLIMM 3TaloOM peajH3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIMX
LEJIOCTHOM CHCTEME XHUMHYECKOTOo 0O0pa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, (GOPMUPOBAHKSI MUPOBO33PEHUS U 00IIIEH KYJIbTYphI
YEJI0BEKa, a TAKKE IKOJIOTMUECKH 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
U MpupoAHoil cpene. Peammzyercss xumudeckoe oOpazoBaHue 00ydarOmUXCs Ha
YPOBHE CPETHEr0 0OIIIEro 00pa3oBaHusI CPEACTBAMHU yUEOHOTO MpeaMeTa « XUMUsD),
COJIep>KaHHE M TOCTPOCHUE KOTOPOTO OTMpE/eieHbl B MpOrpamMme Mo XUMHUHU C
y4€TOM CHEHU(PUKUA HAyKH XUMHUHU, €€ 3HAuCHUs B TO3HAHWU NPUPOJLI U B
MaTepUuaibHOM KU3HU OOIIECTBA, a TaKXKe ¢ YUETOM OOIIMX Lieled U MPUHIUIIOB,
XapaKkTEepPU3YIOUMX COBPEMEHHOE COCTOSHME CHCTEMBbl CpPEIHEero O0OIIero
obpazoBanus B Poccutickoii denepanuu.

XuMUsl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HMIpacT 0CoOYI0 pPoJib B
COBPEMEHHOU IIUBMWIIM3AIMH, B CO3JaHUHA HOBOW 0a3bl MaTepUalbHOM KyJbTYpbL
Ona BHOCUT CBOH BKJIaJ] B JOPMUPOBAHKE PALIMOHAIbHOTO HAYYHOTO MBIIILIEHUS, B
CO3/1aHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpY’KaIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJBI U YENOBEKa, KOTOpoe (GOPMUPYETCS B XUMHUH HAa OCHOBE MOHUMAHUS
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BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C IPYTUMHU €CTECTBEHHBIMM HayKaMH, XUMHS CTaJia
HEOTHEMJIEMO YaCcThI0 MUPOBOH KYJIbTYPhI, HEOOXOUMBIM YCIOBUEM YCTICIITHOTO
Tpyda M KU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHUS KaK Hayka
co3yjarenbHas, Kak HayKa BBICOKMX TEXHOJIOTHI HampaBlieHa Ha peIIeHUe
IO0ANbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILIEBOH, SKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 3JI0POBBSI.

B cootBercTBHM ¢ OOUMMH LENIMH M TPUHIMIIAMH CPEIHEro OOIIero
oOpa3oBaHus coaeprkanne npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyJarmuxcs, HEOOXOAUMYI0 WM ISl BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHS] B JKH3Hb COLUYMa, MPOJOJLKCHUA
00pa3oBaHus B Pa3IMIHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBmsommMu - TpeaMera  «XUMUS»  SIBISIOTCST  0a30BbIE  KypChl  —
«Oprannueckass xumus» U «OOIIas W HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs KOTOPBIX SABJISTFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMA
3HAHWH M0 HEOPTaHWYECKOW XMMUH (C BKIIFOUCHHEM 3HAHWN W3 OOIICH XUMUN) 1
OpPraHu4ecKor XuMur. PopMUPOBAHUE JAHHOW CHCTEMbl 3HAHUN MPU HU3Y4YCHUU
npeaMera 00ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHST BCErO0 MHOT000pasus
BEIIIECTB HA OCHOBE OOIINX MOHATHIA, 3aKOHOB U TEOPUN XUMHUHU.

CtpykTypa conepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cGOpMHUPOBaHA B MporpaMMe MO XWMHUU Ha OCHOBE
CUCTEMHOI'0 TOJAXOJa K M3YyYEHUI0 Y4eOHOro Marepuana U OOyCJIOBJIEHA
UCTOPUYECKA OOOCHOBaHHBIM  pPA3BUTHEM 3HAHUW Ha  OMPEICIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHM4EeCKOM XHMHUHU BEIECTBA
paccMaTpuBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPHUM CTPOEHUS OPraHWYEeCKUX
COCMHEHUN, a TaKkke Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NpEICTaBJICHUH O CTpoeHHH Belliec TB. CBeeHMsI 00 U3y4aeMbIX B KypCe BEIIeCTBAX
JIAl0TCSl B PA3BUTHHU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OUOJOTUYECKH AKTUBHBIX
coequHeHnid. B Kypce  OpraHM4ecKOM XMMHUM  IIOJYy4arOT  pa3BUTHE
chopmMupoBaHHBIC HA YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs MEPBOHAYATbHBIE
MPEACTaBICHUS 0 XUMUYECKOU CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUUYECKON PEaAKIIUU.

[logq HOBBIM yrjoM 3peHUsi B TpeaMeTe «Xumus» 0a30BOr0 YpOBHS
paccMarpuBaeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHus
TEOpETUUEeCKU MaTtepual U (PaKTOJOTHUUECKUE CBEJCHUS O BEIIECTBAX W
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas



Jlenapramenr o6pasoBanusi AqMuHucTpayu r. ExkarepunOypra
My HULMIABHOE aBTOHOMHOE 061e00pa30BaTEIBHOS Y P OKIACHAE CPE /s 06meobpasopaTebHas mKona Ne 36 mv. MUIT. Omriosa
620078, r. Exatepunt6ypr, yi1. Mansiuesa, 134 e, 8(343) 374-02-91,

MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru
XUMHS» O0y4YarolMMCs TMPEAOCTaBISIETCs] BO3MOYXHOCTh OCO3HATh 3HAUYCHHE
NEPHUOIMYECKOTO 3aKOHA € OOIIETEOPETUYECKUX U METOJI0JOTUYECKUX MO3HUIIUH,
rIy0ke MOHSTh HCTOPUYECKOE HM3MEHEHHEe (YHKIMII 3TOro 3akoHa — OT
0000111aro1IIeH 10 0OBSICHSIOMICH M TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUK O BAKHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHMUH,
CBOMCTBaX W NMPUMEHEHUH, a TAaKKE€ O XUMHUYECKUX PEAKUMUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUsI JoToyHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsA, UMEIOIIMMHU KYJIbTYPOJIOTUYECKUM W TPUKIAJHON XapakTep. DTU
3HaHHUSA CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3UM XUMHUHU C JIPYTMMH HayKaMH,
PACKpPBIBAIOT €€ POJIb B TO3HABATEIILHOM M MPAKTUYECKOM 1€ TENTb HOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXEHHSI K MTPOIIECCY TBOPUYECTBA B 001aCTH TEOPHHU
Y MPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpoOsieMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIUBATh HHPOPMAITUIO U IPUMEHSITh €€ JIJIs1 TOTIOJTHEHUS 3HAHUH,
pELIEHNS] HHTEJUIEKTYAJIbHBIX W 9KCIIEPUMEHTAIbHBIX UCCIIEA0BATENbCKUX 3a/1a4. B
LEJIOM COJIepKaHue y4eOHOTO Tpeamera «XUMUs» JaHHOTO YPOBHS HM3y4EHUS
OPHUEHTHUPOBAHO Ha (POPMHUPOBAHUE y 0O0YUAIOLIUXCS MUPOBO33PEHYECKON OCHOBBI
U1l TIOHUMaHUsi (UIOCO(PCKUX HIEH, TaKMX Kak: MaTepUaTbHOE €IUHCTBO
HEOPTaHUYECKOT0 M OPTAaHUYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHEM, [T03HABAEMOCTb IPUPOTHBIX SIBJICHUM ITyTEM SKCIIEPUMEHTA
U pEUICHUs TPOTHBOPEUMA MEXTY HOBBIMH (aKTaMH W TEOPETUYECKUMHU
MPEANOCHhUIKaMHU, 0CO3HAHNE POJIM XUMHUU B PEIICHUN IKOJOTHIECKUX ITPOoOIIeM, a
TaKoKe MpobJieM cOepekeHUs SHEPTEeTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHMTAHUS, pa3sBUTHA M COLMAIU3ALUU
oOydJaronmxcss MPUHATBIE MPOrPaMMON MO XWMHUU MOJAXOJbI K OMpPEIeTIeHHIO
COJIepXaHUA M TOCTPOCHUS TMpEeAMeTa NpeaycMaTpuBalOT (OpPMUPOBAHUE
YHUBEPCAIbHBIX YU€OHBIX JEHCTBUI, UMEIONIUX 0a30BO€ 3HAYCHHE JIJISl PA3IHMYHBIX
BUJOB JEATEILHOCTH: peIleHus npoOJjeM, IMOUCKa, aHamu3a u 00paboTku
uHboOpMaIMM, HEOOXOJUMBIX [JsI MPUOOPETEHUS OIbITA NPAKTUUECKON U
UCCJIEIOBATENbCKON ACATENLHOCTH, 3aHMMAOIIEH Ba)XKHOE€ MECTO B IMO3HAaHUU
XUMUH.

B npakTtuke npemnojgaBaHuss XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, IPH OTPEACTICHIN
COJEPKATEIIbHOW XapaKTEPUCTUKU LENe M3y4eHUs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTH TPAAUIUMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB
XHUMHYECKON HAayKH Kak 00J1acTh COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON
JESTEIbHOCTH YEJIOBEKA U KaK OJIHOrO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
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METOIMYECKON TOUKHM 3PEHMsI TaKOW MOJXOJ K OMNPEIEICHUIO IeNield HU3ydeHus
npeaMeTa SIBJISICTCS BIIOJTHE OTIPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMH IIEIIIMU W3Y4YEHHUs TpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 K1) SIBIISFOTCS:

e (opmupoBaHHEe CHCTEMBl XUMHYECKMX 3HAHWA KaK  BaKHEHUIICH
COCTaBJISIIOILEH €CTECTBEHHO-HAyYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBBIC MOHITHS, PyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHME M TOHUMAHHWE CYITHOCTH JOCTYIHBIX
0000111eHII MEPOBO33pEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UICTOPUEN X
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE M pa3BUTHE MPEICTABICHUNA O HAYIHBIX METOIaX MO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIINA, HEOOXO0AUMBIX JJIsI IPUOOPETEHHS YMEHUN
OPHUEHTHUPOBATHCS B MUPE BEIIECTB M XHMHUYECKHX SBIICHUH, WMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHHUI U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIOCHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TIPaBUII
0e30macHOT0 OOpAaICHHS C BEIIICCTBAMH.

Hapsiny ¢ atum, coaepikarenpHas XapakTepUCTUKa MeJie 1 3a1a4d U3ydeHUs
npeaMeTa B IpoTrpaMMe [0 XUMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHU MIPUOPUTETAMHU B CHUCTEME cpemHero oomero oopazoBanus. Ceroass B
MIPENO/1aBaHuY XUMHUHU B OOJIBINIEH CTENIEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJepXKaHusg OOydYeHHs, OPHEHTUPOBAHHOW HA MOJTOTOBKY
BBITTYCKHUKA 00IIe00pa3oBaTeibHON OpraHu3aliy, BIAACIOINIErTO HE HabopoM
3HaHWHA, a (QPYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHHUSIMU
AKTUBHOTO MOJIyY€HHS 3HAHUW U IPUMEHEHUS UX B PEeaIbHOM KU3HU JJIS PEIICHUS
MPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npy U3y4EHUH TIpeAMETa « XUMUS» TOMUHUPYIOIIEE 3HAY CHUE
PUOOPETAIOT TaKKE TIENN U 3a/1a9H, KaK:

amanTarys 00yJarommxcsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  MHTEIUIEKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOydJarOIMMXCS KIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), WMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHWE [IJIsi Pa3JIMYHBIX BHUJIOB
NEeSTEIbHOCTU: PEIIeHUs] Mpo0ieM, OKUCKa, aHaiu3a U 00paboTku nHpopMauy,
HE0OXOIMMBIX JJIsl HPUOOPETEHUS OTbITA IESITEILHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B MO3HAHMM XUMHH, a TaKXKe JJIsI OUEHKU C MO3UIMI 3KOJOTHYECKOU
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0e30TacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHN3M
YeNIOBEKa U TIPUPOTHYIO CPELY;

pa3BUTHE IMO3HABATEIHHBIX MHTEPECOB, MHTCIUICKTYAILHBIX M TBOPYCSCKUX
CIOCcOOHOCTEN 00yJarOIIMXCs: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBHH C )KU3HCHHBIMH TIOTPEOHOCTSMHU, HCIIOJIH30BaTh
COBpEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOWCKA U aHaM3a y4eOHOH 1
HAYYHO-TIOMYJIIPHOU HH(GOPMAITUH XUMUYECKOTO COACPIKaHU;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAFOIINXCSI ACCOIMATHBHOTO U JIOTUYECKOTO
MBITIUIEHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOP bI€ 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU MU TIPOBEACHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHWE Yy oOOydaroumxcsa yOexAEHHOCTH B TyMaHHCTHYECKOM
HAIpaBIICHHOCTH XUMHUH, €€ BaKHOW POJIM B PEHICHHH TJOOATHHBIX MPOOJeM
palMOHAILHOTO MPUPOA0TIOIH30BaAHUS, TOTIOJIHEHHS YPHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJTHOIO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepekKHOro
OTHOIICHUS K TPUPOJE U CBOEMY 3/I0POBHIO, a TaKXKe NPUOOPETEHHS OIbITa
WCIIOJIb30BaHMsI TOJTYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHWHA B
CUTYaIUSX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yueOHOM TmmaHe cpemgHero oOmero oOpa3oBaHUS MPEIMET « XHMUSD)
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeIMeTHOM obsacTu « EcTecTBeHHO -Hay4YHbIE
IPEIMETHD.

O611ee 9MCII0 9acoB, OTBEAEHHBIX JIJISl U3yUEHUS XUMUH, HA 6a30BOM ypOBHE
cpemHero oo1iero oopazoBanusi, coctaBiser 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hefenmo), B 11 kimacce — 34 yaca (1 yac B Hefeno).
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COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBBI OPraHUY eCKOM XMMHUH

[Ipenmer opraHu4eckoi XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
NOJIyYUEHUH HOBBIX BEUIECTB M MarepuajoB. Teopust CTpOEHHsI OpPraHMYECKHX
coenuHenuid A. M. bytnepoBa, e€ 0CHOBHbIE 1T0J10KeHUS. CTPYKTYpHBIE (OPMYJIbI
opraHmyeckux BeuiecTB. ['omosiorusi, uzomepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKHUX COETMHEHUSAX — OJJMHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenue o kiaccuukalMu OpraHuvyeckux BemecTB. HoMeHknarypa
OpPraHMYEeCKUX COEIUHEHUH (cUcTeMarnyeckas) W TPUBUAIbHBIE HAa3BaHUs
BOXHEUILINX MpECTaBUTENEN KJIACCOB OPTraHU4YECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB M UX MpPEBpalICHUIl:
03HaKOMJIEHHE C 00pa3lilaMy OpTraHNYECKUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
MOJIECIMPOBAHUE MOJIEKYJ OPraHMYECKUX BELIECTB, HAOIIOACHHE U OIMCAHUE
JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (TU1aBjieHre, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psAn. MeraH u 3TaH —
OpoCTEeHIlMe TPEeICTaBUTENN AaJKaHOB: (U3MUECKUE W XHMHUYECKHE CBONCTBA
(peakuuy 3aMmelieHUus] U TOPEHHUs), HAXOXKJIEHUE B MPHUPOJAE, MOJyYEHUE U
pUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUYECKUMN Psii. DTUJIICH U MPOIUJICH —
IpOoCTEeHIlMe TPECTABUTENN AaJKEHOB: (U3MUECKUE W XHMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIMH, OKHUCJICHUS U
MOJIMMEPU3alliN ), TOJy4YEHUE U IPUMEHEHHUE.

Ankanuensl: Oytamguen-1,3 u MetwiOytaauen-1,3: cTpoeHue, BaXHEHIINeE
XMMHUYECKUE CBOMCTBA (peakius nojumepusanuun). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB 1 OCOOCHHOCTHU CTPOCHHUS, TOMOJIOTUYECKUH sl ALlETHIICH
— MPOCTEHIMK TPEACTABUTEIh AIKHHOB: COCTaB, CTPOCHHE, (U3UUECKUE H
XUMUYECKUE CBOMCTBA (peakUuu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THIPATALIUH,
TOPEHMUS ), TOJTyYEHHUE U IPUMEHEHHUE.

Apenbl. ben3our: cocTaB, cTpoeHue, pu3ndecKne W XMMHUYECKHE CBOMCTBA
(peaxkuy raJjoreHupPOBaHUS U HUTPOBAHUS), MOJyY€HUE U NMPUMEHeHue. 101you:
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cocmae, cmpoenue,  Quauueckue U  XuMuyeckue  ceoricmea  (peaxyuu
2A02EHUP OBAHUS U HUMPOBAHUSL), NONYyYeHue U npumenenue. TOKCUYHOCTb ApEHOB.
['eHeTnueckasi CBsI3b MEXAY YIJIEBOAOPOAAMU, IPUHAJISKAIIMMHA K Pa3IMuyHbIM
KJIaccam.

[IpuponHbple UCTOYHMKU YIriaeBOAOpPOAOB. [IpupoaHbii ra3 W NOIyTHBIE
HedTsHbie Ta3bl. Hedts u e€ mpoucxoxaenue. CrocoObl nepepadboTku HedTu:
MEPErOHKa, KPEKWHT (TePMUYECKUH, KaTaIUTUYecKui), mupoin3. I[IpoaykTer
nepepadoTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbI!
YTOJIb ¥ IPOAYKTHI €r0 TIepepaboTKH.

OKCHepUMEHTAIbHbIE METOJbl H3y4YEHHs] BEIIECTB W HX MPEBPaIlCHHIA:
O3HaKOMJIEHHE C 00pa3IlamMH IjaacTMacc, KaydykoB U pe3uHbl, Kosuiekiun « Hedte»
U «YTOJbY», MOJIEUPOBAHUE MOJIEKYJ YIJI€BOJOPOJIOB U T'aJOr€HONPOU3BOIHBIX,
POBEACHUE IPAKTHUECKON pabOThI: MOJTyYeHHUE ITUIICHA U U3yYEHHUE €ro CBOMCTB.

Pacuérarlie 3amaun.

Beruncnenus 1mo ypaBHEHHIO XHUMHUYECKOH peakuumu (Macchl, 00bEMA,
KOJIMYECTBA UCXOHOTO BEIECTBA WM MPOAYKTa PEAKIIUU MO0 U3BECTHHIM Macce,
00BbEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIUH).

Kucaopoaconepxanme opraHudeckue coeIuHe HUsl

[lpenenvHple OQHOATOMHBIE CHUPTHL. MeETaHON W ATAHOJ: CTPOEHMUE,
¢u3nyeckne M XUMHYECKHE CBOMCTBAa (PEaklMU C AaKTUBHBIMU METaIaMHU,
rajJloreHOBOIOPOJIaMH, TOpEHHE), NpuMeHeHHe. BoaoponaHble CBI3U MEXIY
MOJIEKyJIaMU CTIUpTOB. [{eificTBIE MeTaHOJIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKa.

MHoOroatoMHble  CHUPTBL. OTWICHIJMKOIb W  TJIMUEPUH: CTPOCHHUE,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE CO IIEJTOYHBIMU
METAJUIaMH, Kaue€CTBEHHAs PEAKIMsl Ha MHOTIOATOMHBIE CIIUPTHI). JlelicTBUE Ha
opraHusMm uenoBeka. [[pumMeHenne rivuepuHa U 3TUICHIIUKOJIS.

@deHON: CTpOCHHME MOJIEKYJbI, (PU3MUECKHEe M XUMUYECKHE CBOMCTBA.
Toxcuunocts (heHomna. [fpumenenue deHona.

Anbnerufipl U kemowvl. DopManbaerui, aAUETAIBIACTHI: CTPOCHUE,
du3znuecKkue U XMMUYECKHE CBOMCTBA (pPEAaKLUMU OKHCJIEHUS U BOCCTAaHOBJICHUS,
Ka4EeCTBEHHBIE PEAKIIMH ), TOJyYEHNUE U IPUMEHEHUE.

OIHOOCHOBHBIE ITPEAENbHBIE KApOOHOBBIE KUCIOTH. MypaBbUHAas U YKCyCHas
KHCJIOTBI: CTPOEHUE, (PU3NUECKUE U XMMUYECKHUE CBOMCTBA (CBOICTBA, 00LIME AJIs
KJIacca KUCJOT, peakius dTepudukaium), noaydeHue u npuMmenenne. CteapuHoBas
Y OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KHCJIOT. Mbliia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.
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Cnoxxable >GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uupomms
c0kHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KUPOB.

VYrneBonel: cocTaB, KiaccuuUKalus ~— yrieBoJoB (MOHO-, JAU- U
noJmcaxapuabl ). ['Imoko3a — mpoCTeHIMii MOHOCaXapuI: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE C THIPOKCHIIOM
meau(Il), okucrenne aMMuagHBIM pacTBOPOM okcuia cepedpa(l), BocctanoBieHue,
OpO’KEHHE TIIOKO3bI ), HAX0XKIACHUE B IPUPO/Ie, IPUMEHEHHE, OMOJIOrHYeCcKas pOJib.
dorocuuTe3. PpyKTO3a KAK U30MED IIIFOKO3BI.

Kpaxman u nemnono3a kak npupoaHbie nomMepbl. CTpoeHue Kpaxmana U
HEIUTI0NI03bl.  PU3MYecKUe W XUMHYECKHME CBOMCTBA Kpaxmana (THAPOJIHS,
KaueCTBEHHAs pEaKusi C HOJ0M).

OKCIepUMEHTAJIbHBIE METOJbl M3YUEHHs BEIIECTB M WX MPEBPALICHUN:
NpOBEACHUE, HAOMIOACHUE M OMNKCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE HTAHOJIA
okcugoMm Menu(Il)), MHOTOATOMHBIX CHUPTOB (B3aMMOJICMCTBHE TJIMIIEpUHA C
rugpokcuaom meau(Il)), anbaeruaoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) m ruapoxcuaom memu(ll), B3ammopeilcTBHE Kpaxmama C HOJIOM),
MIPOBEICHUE MPAKTHIECKOUN pabOTHI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3agaun.

Beruucienns mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOJIYKTA PEAKIIMHU MO W3BECTHBIM MACCE,
00BbEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEHIECTB MM MPOTYKTOB PEAKIIH).

A30TCOIepIKaAIIME OPTaHUYECKHUE COCAUHEHNS.

AMUHOKHCIIOTBI Kak aM(OTepHbIe OpraHuyeckue coenuneHus. Gusndyeckue u
XMMHMUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe ImuuHa). buosorumueckoe
3Ha4YE€HHUE aMUHOKUCIIOT. [lenTuast.

benku kak mnpupoAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuunas,
BTOPUYHAsI U TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATypallKsl, KAUECTBEHHbIE PEAKLIMU Ha OEJKH.

OKCIIEpUMEHTATIbHBIE METOAbl M3YUEHHUS BEIIECTB M HUX IPEBPALICHUN:
HaOJIIOJIEHUE U ONIMCAHUE IEMOHCTPAMOHHBIX OIBITOB: IcHaTypalus OeIKOB Ipy
HarpeBaHuU, LIBETHBIE PEAKLIUU OEIIKOB.

BricokoMOJIeKyJISPHBbIE COEANHEHUSA

OCHOBHbBIE IOHATHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COECAUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3ALNU, CPEIHSSI MOJIEKYJISIpHAs
mMacca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COEIMHEHUA —
NOJIMMEPU3aLMS U TIOJIMKOHACHCAIHS.
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OKCIepUMEHTATIbHBIE METOJbl HM3YUYEHHs BEIIECTB M UX MPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanmsanust MeXIpeIMETHBIX CBS3€M IPU U3YYEHUU OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHUE KaK OOIMX E€CTECTBEHHO-
HAYYHbBIX MOHATUM, TAK W MOHATUH, SBJIAIOIIMXCS CUCTEMHBIMHU ISl OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6ume ecTeCTBEHHO-HAYUHbIC TIOHSATHS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE34,
3aKOH, TEOpHs, aHaJIN3, CUHTE3, KiIacCUpUKaIus, MepuoIMIHOCTb, HAOIIOIeHHE,
U3MEPEHUE, SKCTIEPUMEHT, MOICTUPOBAHHE.

dusznka: Marepus, OHEprusi, Macca, aroM, DJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHUE
BEIeCTBa, (PU3NYECKHE BETMYUHBI U SIUHUIIBI UX U3MEPECHHUS.

buomorus: kimerka, opranam3mM, Omocdepa, oOMEH BEIIECTB B OpPTaHU3ME,
dboTOoCHHTE3, OHMOJOTHYECKH aKTHBHBIE BelecTBAa (OCIKH, YTIIEBOJBI, KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIbI, MOJIE3HbIE UCKOMAaEMbIE, TOTIJIMBO,
pECYpCHL.

TexHonorusi: mnuuieBble MPOAYKTHI, OCHOBBI PALMOHAIBHOTO IUTAaHMUS,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE 1 KOCMETUYECKUE MTpenapaTbl, MaTepuaibl 13
MCKYCCTBEHHBIX 1 CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHUU

XuMHYECKAA 3neMeHT. Atom. Snpo aroma, W30TONBL. DJEKTPOHHAs
000JI04Ka. DHEPreTUUEeCKUe YpOBHH, MOYpPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieH!s] ANEKTPOHOB MO0 OpOUTAIAM B aTomax
AIIEMEHTOB MEPBBIX YETHIPEX IEPUOIOB. DIEKTPOHHAS KOH(UTypaIus aTOMOB.

Ilepnonnueckuii 3akoH u [leproanyeckas cucTeMa XuMrU4 eC KUX dJIEMEHTOB /1,
N. MenaeneeBa. CBsA3b NEpUOIUUECKOrO 3akoHa M Ilepmoauueckoil cucTembl
xuMudeckux sneMeHtoB . M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOECHUA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XUMHYECKHX OJJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTHIX U CJIOXKHBIX BEUIECTB IO TPyNIaM W MEpPUOIaM.
3HauEHNE IEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKHU.
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Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHUIBl XUMHUYECKOW CBS3U
(KOBaJICHTHas HEMOJSIpHAsl M TOJIApHAs, UOHHAs, MeTaulmueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJCHTHOW XHUMHUYECKOW CBA3U (OOMEHHBIM W JIOHOPHO-
akuentopHeii). BomopoaHnas cBs3b. BaneHTHOCTh. DJIEKTpOOTPUIATEIHHOCTb.
Crenenp okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. THUITbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEILIECTB OT TUIIA KPUCTALINYECKOU PEIIETKH.

[lonsiTue 0 AUCHEPCHBIX cHcTeMaxX. VICTUHHBIE W KOJUTOUIHBIE PACTBOPBL
MaccoBast 10151 BEecTBa B paCTBOPE.

Knaccuduxarms HEOPTaHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPraHWYECKUX BEIIECTB. | €HETHYECKas CBSA3b HEOPTAHUYECKUX BEIIECTB,
MPUHAJIEKANMX K PA3TMYHBIM KJIACCaM.

Xumudeckas  peakuus. Kroaccudukarmus — XUMUYECKHX  PEakIuid B
HEOPTAaHUYECKOM M OPraHUYECKON XUMHUU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPALCHUS YJHEPTUU ITPU XUMUYECKUX PEAKLIHSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NUIHbIX (pakTopoB. OOpaTUMbIC
peakuuu. XuMHYeCKoe paBHOBecue. DakTophl, BIHSIONME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTposmTHaeckas guccommaiysi. CuibHbIe U criabbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KACJHAsl, HEUTPAIbHAs, IIEJTOYHAs.

OKHUCIUTENHHO-BOCCTAHOBUTEILHBIE PEAKIINH.

OKCIIEPUMEHTATIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX INPEBPALLECHHIA:
neMoHcTpanus tadbimn «llepuonnueckas cuctema XxumMudeckux snemeHTon [, .
MenzeneeBa», HM3ydeHHE MOJENCH KPUCTALIMYECKUX PEUIETOK, HAOMIOIEHUE U
OMHCAHUE IEMOHCTPALMOHHBIX U Ta00OPATOPHBIX OMBITOB (Pa3yi0kKEeHUE EPOKCUIA
BOJIOPO/Ia B IPUCYTCTBUH KaTAIM3aTOPa, ONPEAEICHUE CPEIbI PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATbHOT O MHAUKATOPA, PEAKIIMM HOHHOT'0 0OMEHa), MpOBEICHNE
npakTUYecKo paboThl « BnusiHue pa3nuyuHbiX (aKTOPOB HA CKOPOCTH XUMHYECKOU
peaKLum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKIHWi, B TOM YHCJE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C KCTOJIb30BAHUEM ITOHATHS «MaCCOBast 0
BEILECTBAY.

Heopranunyeckast xumus

Hemeramuibl.  ITlosoxxenne HemeraimioB B Ilepuonuueckon cucreme
xuMmudeckux snemeHToB J[. M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
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du3nyecKkue CBOMCTBA HEMETAUIOB. AJJIOTPONHS HEMETAUIOB (HAa MpuMeEpe
KHCJIOPOJ1a, cephl, hocdhopau yrieposa).

XVUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEPHI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W UX  COCIUHEHUH  (OKCHJIOB,
KHCJIOPOJICOIEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAUHECHUN ).

[IprmMeHeHnEe BAXKHEUIIIMX HEMETAIUIOB U UX COCAUHECHUMU.

Mertambl. [lonmoxenune merauioB B llepuoanyeckon cucTeMe XUMMHYECKUX
anemenToB [. Y. MenneneeBa. OcoOEHHOCTH CTPOCHHS IIEKTPOHHBIX 000JI0YEK
atoMoB MetauioB. O0mme ¢uzndeckne cBoiicTBa MeTauioB. CIIaBbl METAIIOB.
DIEKTPOXUMUY ECKUM PSiJT HAMPSIAKEHUI METAIIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaMi, KaJbIUH,
MarHui, aTFOMUHUHN, [IUHK, XPOM, KEJNe30, ME/Ib) U UX COCIMHEHUH.

OO6ume crnocoObl MmosydeHus MeTawioB. [IpuMeHeHne mMeTauioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUsI BEIIECTB W MX IIPEBpaIlCHMIA:
W3y4YeHHE KOJUICKIIMA «MeTamipl M CIUIaBbl», 00pa3IloB HEMETAUIOB, PEIICHUE
AKCTICPUMEHTATLHBIX 3a7a4, HaOJOJICHHE W OIMCAaHHWE JACMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHAS C PAacTBOPaMHU
KHUCJIOT U IIEI0Y€El, KaYeCTBEHHBIE PEAKIIMH Ha KATHOHBI METAJJIOB).

Pacuérneie 3agaum.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B M0 M3BECTHOMY KOJHYECTBY
BEIIECTBAa, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUHU, €CITU OJTHO
Y3 BEUIECTB UMEET ITPUMECH.

XuMHS U )KU3Hb

Poibs xumum B 00€cTICUCHHH SKOJOTHYCCKOM, SHEPTeTUISCKON 1 IHUIIEBOI
0€30MacHOCTH, pa3BUTUM MeAUIMHBI. [loHSATHE O HAyYHBIX METOJaX IMO3HAHUS
BEILIECTB Y XUMUYECKUX PEAKIIHMN.

[lpenctaBnenuss 00 OOmMUMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJTyYECHUS] BAXKHEUIIIMX BEIIECTB.

YemoBek B MHpE BEHIECTB M MATEPUATIOB: BAKHEWIINE CTPOUTEIbHBIC
MaTepUaibl, KOHCTPYKIMOHHBIE MAaTepuaibl, KpPACKH, CTEKJIO, KEpaMUKa,
MaTepUalbl I SJIEKTPOHUKH, HAHOMATEPHUalbl, OPTaHUYECKUE U MHUHEPATbHbBIC
yn00peHus.

XuMusi ¥ 3J0pOBBE UYEJIOBEKA: MNpPaBWIA HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOT0 UCTIOIH30BaHU ITPenapaToB ObITOBOW XUMUH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3U.
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Peamuzanmst MEXNpeIMETHBIX  CBA3C€H MNpW  W3ydYeHMH OOmed u
HEOpraHndeckoil xuMuu B 11 Kjlacce oCyliecTBIISIETCS Y€pE3 UCIIOJIb30BAHNE KaK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TIOHSATUM, SBJISIOITUXCS
CHCTEMHBIMHU JIUIA OTACIbHBIX MPEIMETOB €CTECTBEHHO -HAYIHOTO ITHKJIA.

OO6ume ecTecCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (PakT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHHTE3, Kilaccudukaluus, TEPUOUYHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®du3uka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paIUOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHB, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UUECKUE BEIMIUHBI U SAUHUIIBI MX
U3MEPEHUs, CKOPOCTb.

buomorus: kierka, opraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE IOPOIbI, TTOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO,
pECYpCHL.

TexHoMoTus: XUMAYECKasi MPOMBILIUIEHHOCTh, METAJUTYPTHsl, MMPOU3BOJICTBO
CTPOUTENBHBIX MaTEPHUAIOB, CEIbCKOXO3SIMCTBEHHOE IMPOU3BOJCTBO, MUIIEBAS
MPOMBINIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb, POU3BOJCTBO
KOCMETUYECKUX MPEenaparoB, MPOU3BOJCTBO KOHCTPYKUIHMOHHBIX MATEPHUAIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[UIAHUAPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMIWN
HA BA30BOM YPOBHE CPEJHEI'O OBILEI'O ObPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBauMBaeT TpeOOBaHUS K pe3ynbTaraM OCBOCHHS
00yJarImyMHCsT TPOTPaMM CpEIHEro oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM W TIpeAMETHbIM). HaydHo-meToguuecko OCHOBOM I
pa3pabOTKH TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IPOTPaMM CPEIHEro OOIIero
00pa3oBaHUs ABISIETCS CUCTEMHO -J1eATeTLHOCTHBIN ITOIXOI.

B cooTBeTcTBMU € CHCTEMHO-AESITEILHOCTHBIM MOAXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MNpeAMeTa « XUMHUs» Ha YPOBHE CPEIHEro
00111eT0 00Pa30BaHUS BBIICIICHBI CJICTYIOITHE COCTABIISIOIINC:

OCO3HaHWE OOYYaIOIUMHUCST POCCUNCKON TpaXKAaHCKOW HACHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEICIICHHUIO;

HaJIMYHME€ MOTHBAIIUU K 00yUJCHHUIO;

IIeJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUIHOCTH Ha OCHOBE
KJTFOYEBBIX [ICHHOCTEH U NCTOPUIECKUX TPATUINI 0a30BOM HAYKU XHMHUH,

TOTOBHOCTh M CITOCOOHOCTh OOYYJarONMXCsS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIETOCTHOU
CHUCTEME XUMHYECKOT0 00pa30BaHUsI;

HaJIM4Ue MPABOCO3HAHUS SKOJIOTHYECKOHN KYJIbTYPhl U CLIOCOOHOCTH CTaBUThH
LEIU U CTPOUTH YKU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE PE3YNbTaThl OCBOEHUSI NpeameTa «XUMHs» JOCTUTAIOTCS B
CIMHCTBE Y4YeOHOM W BOCIHUTATEIILHOW JCSITEIPHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COITMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTIMHU
U WacalaMd POCCHIMCKOr0 T'pakJIaHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE
HOpPMaMM Y  [OpaBWJIaMU  TOBEIAEHUS, CINOCOOCTBYIOIIMMH  MpoIeccam
CaMOIIO3HaHUsA, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00 yJaronmxcs.

JInyHOCTHBIE pE3YJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS»  OTpakKaroT
c(hopMUPOBAHHOCTh OIBITA I[MO3HABATEIBHONW M NPAKTUYECKON JAEATEIbHOCTH
00yYaroIMXCs MO peau3aliy MPUHSTHIX B 0OIIECTBE [ICHHOCTEH, B TOM YHCJIE B
JacTH:

1) rpa:knaHCKOr0 BOCIIMTAHUS

OCO3HaHUs 00yUYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOTOPSIIAKY;
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MPEACTABIEHUSI O COLMAIBHBIX HOpPMAax W MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM A TEIILHOCTH MPU CO3IaHUH YIEOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U TTO3HABATEIbHBIX 3371a4, BBIMOJTHEHUHA XMMHYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTbI IPYTUX NPU aHAIN3€ PA3JIMUHbIX BUJIOB yUeOHO 1€ TEIbHOCTH;

2) MIaTpMOTHY€CKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAaCJEIHIO
OTCUYECTBECHHOM XMMUH;

YBOKEHUS K TPOIECCY TBOPYECTBA B OO0JACTH TEOPUU U TPAKTUUECKOrO
NPUMEHEHNUS XUMHUHM, OCO3HAHMS TOTO, YTO JOCTHKEHHUS HAyKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAaOMIOJCHUN, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX TOHUCKOB,
HNOCTOSIHHOT'O TPYZa Y4EHBIX U IPAKTUKOB;

MHTEPECA U NT03HABATEIbHBIX MOTUBOB B [TOJIY4EHHUH U MOCJIEAYIOIIEM aHAIIN3E
UH(POPMALUH O MEePETOBBIX JOCTHKEHHUSIX COBPEMEHHOM O T€UE€CTBEHHOU XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMS;

CIIOCOOHOCTHU OLIEHUBATh CUTYallMH, CBA3aHHbIE C XMMUYECKUMU SIBJIICHUSAMH,
Y NIPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBLHO -HPABCTBEHHBIE
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHHE U IMOCTYNKH CBOMX TOBapUIIEH C
IIO3UIMHA HPABCTBEHHBIX W IPABOBBIX HOPM MU OCO3HAHHUE ITOCJEACTBUM ITHX
IIOCTYIIKOB;

4) popMupoBaHUA KYJIbTYPbI 310POBbSI:

NOHMMAHUS LEHHOCTEH 310pOBOr0 M 0Oe30macHOro olpa3a JKU3HY,
HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOJIoIeHHs TpaBmJl OE€30MacHOro OOpalleHus C BelIeCTBAaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOU IEATEILHOCTH;

IIOHMMAHHsl LIEHHOCTU IIPaBWJI WHAUBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJEHUS B CUTYaAIUAX, YTPOKAIOIIUX 3J0POBbIO U )KU3HU JIFOEH;

OCO3HaHHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBbIUEK (YNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs! );

5) TPyA0BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEI0BAaTEIbCKON
NESTEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM W JPyrux BHIAX
NEeATEIbHOCTH;
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YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3a7ad
COLMATHLHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIAcCa, IIIKOJIbI);

MHTEpECca K MPAKTUIECKOMY U3YUCHHIO MPOECCHil pa3IMuHOTO pO/ia, B TOM
YHUCJie Ha OCHOBE IPUMEHEHHS IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYAY, JIOASM Tpy/Aa U pe3yiIbTaTaM TPYA0BOU IEATCILHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYAIbHOW TpPAaCKTOPHH
oOpazoBanus, Oyaymiel mpodeccuu W peann3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpedHOCTEl 0011IeCTBa;

6) 3K0J1I0rH4eCKOT0 BOCTIMTAHUS

AKOJIOTHYECKH IIEIeCO00pa3HOro OTHOIICHUS K TPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HH HA 3EMIIE;

MOHMMAaHUS TJIO0AJTBHOTO XapaKTepa HKOJOTHYECKHX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOU U COLUATBHOM CPEIbI;

OCO3HAHMS HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTHKCHUM XUMHH IS
pelIeHns: BOTIPOCOB PallMOHAILHOTO MTPUPOAONOIH30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBUM, IMPUHOCSIIMX BpPEH OKPYXKAIOIIECH
NPUPOJHON Cpene, YMEHHs] MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJOTUYECKUES
MOCJIEICTBUS PEINMPUHUMAEMBIX IEUCTBUH U PEOTBPAIIATh UX;

HAIMYUST PA3BUTOTO DKOJIOTHUIECKOTO MBIIUICHUS, SKOJOTHUECKOM KyJIbTYpHI,
OTIBITa JeSTEbHOCTH IKOJIOTUIECKOU HaMpaBJICHHOCTH, YMEHHUSI
PYKOBOJCTBOBAaTbCSI UMM B TTO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIbHOM
MpPaKTUKE, CIOCOOHOCTY M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJEOJIOTHA
xemodoounu;

7) HIEHHOCTH HAYYHOTO NO3HAHMS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHA U OOIIECTBEHHO! MTPaKTHKH;

MOHUMAaHM CHCIMPUKA XUMHUM Kak HayKd, OCO3HaHUS €€ poju B
GbopMUPOBAHUHN PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEIOCTHOTO
MpeACTaBiIEHUs 00 OKPYXKAIOIIEM MHUPE Kak O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M pEIICHUU MpoOJIeM COXpaHEHUs
MPUPOHOTO PABHOBECHSI;

yOeXKIAEHHOCTH B OCOOOM 3HAUMMOCTH XHMHMHM JUJII  COBPEMEHHOM
IIUBUJIM3AIUH: B €€ TYMaHUCTHYECKON HAMPaBICHHOCTH U BAKHOM POJIU B CO 3/TaHAN
HOBOW ©0a3bl MaTepUaIbHOM KYJIbTYpHl, PEHICHUH TJ0OATbHBIX TPOoOIIeM
YCTOWYUBOTO PA3BUTHSI YEJIIOBEUECTBA — ChIPHEBOU, IHEPTETUUECKOM, TUIIIEBOMN U
HKOJIOTUYECKOU O€30MacCHOCTH, B PA3BUTUU MEJIMIIMHBI, 00ECIEUECHUN YCIJIOBUI
YCIIEIIHOTO TPY/1a M SKOJOTUYECKU KOM(POPTHOM )KU3HU KAXKIOTO YJieHa 00IIECTBA;
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CCTECTBEHHO-HAyYHOH TPAMOTHOCTH: ITOHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMWS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCITOJIb30BaTh
M0 TydaeMble 3HAHUS JUIA aHAJIM3a M 00BSICHEHHUS SBJICHUN OKPYKAIOIIEro MUpa 1
IIPOUCXOIAIINX B HEM M3MEHCHHM, YMEHHUS JieJaTh 000CHOBAHHBIC 3aKIIFOUCHUS Ha
OCHOBE HAyYHBIX ()aKTOB M UMEIONIMXCS JAHHBIX C IETbIO ITOTYISHHS JJOCTOBEPHBIX
BBIBO/IOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIIONb30BaTh XUMUYECKUE 3HAHUS I
pelieHus mpo0JieM B peallbHbIX KU3HCHHBIX CUTYAITUsX;

HWHTEpeca K TO3HAHUIO M MCCJIeI0BATEIIbCKOM IS TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHi0, K AaKTHBHOMY IIOJIydCHHIO HOBBIX 3HAaHMHA 10 XHMHU B
COOTBETCTBHUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSM TPYyJia B pa3MUHBIX cdepax mpodecCHOHATHLHON
NeSTEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbI

MeranpenMeTHbIe Pe3yIbTaThl OCBOSHHUS y4eOHOTO MpeaMeTa « XUMUsS» Ha
YPOBHE CPEITHET0 001Iero 00pa30BaHus BKIFOYAIOT:

3HaUYMMbIe  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHHUS  0OYyYaIOUIUXCS
MEXKIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) 00IICHAYIHbIC MTOHATHSA, OTPAKAFOIINE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CIEHU(PUKY METOJOB IIO3HAHWS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (Marepus, BEIIECTBO, SHEPTHs, SBJICHHE,
MpoIIeCcC, CUCTEMA, HAYIHBIN (haKT, IMIPUHIIUIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPUS, UCCIICIOBAHUE, HAOIIOICHUE, N3MEPEHHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCATbHBIE Y4eOHbIE NeHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pETyISTUBHBIC), 00ecIeurBaroIe dhopMHupoBaHUE (YHKIIMOHATHHOM
TPaMOTHOCTH U COIMATHbHON KOMIICTCHIINHA 00Yy4arOIIIXCsI;

CIIOCOOHOCTH 00yJaroIIHXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHHBEPCAIbHBIC YUeOHBIC
JICVCTBUA B O3HABATEILHON M COLMAITbHOM MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMM UM PETYJIATHBHBIMH
JICICTBUSIMU.

OBjajleHe  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATeJIbHLIMH
AeCTBUSIMH:

1) 6a30Bble JJOTHYECKHE e HCTBUSI:

CaMOCTOSITeNTbHO  (OPMYIUPOBaTh W aKTyaJlM3UpPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;
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ONPEACISATh LENH JIEITEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPHH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI 1€ TEIbHOCTH C MIOCTABICHHBIMHU LIETISIMH;

MCIOJIb30BaTh P OCBOEHUM 3HAHUU NMPHEMBI JJOTUUYECKOTO MBIIUIEHUS —
BBIJICTISITh XAPAKTEPHbIC MPU3HAKK MOHSATUNA M YCTAHABIMBATH HMX B3aHMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIHME MOHSITHS JIJIs1 00BSICHEHHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAHMA M KPUTEPUM I KJIACCU(UKAUMK BEIIECTB U
XUMHYECKHUX PEAKLINN;

YCTaHABJIMBAaTh NPUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY HW3YYaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE PaCCYXACHUS (UHIYKTHBHBIC, JACIYKTUBHBIE, TIO
AHAJIOTHN), BBISABJIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYMSI B pacCMaTPHUBACMBIX
SBJICHUSX, (GOPMYIUPOBATH BBIBOBI U 3aKITIOYCHUS;

IIPUMEHATH B IPOLECCE NO3HAHMS, HCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOAEIH, IPEOOPA30BHIBATH MOACTbHBIE IPEICTABICHUS — XUMUYECKHI
3HAK (CUMBOJI) 3JIEMEHTa, XUMUYecKasi JopMyJia, ypaBHEHHE XUMUYECKOMN peakiuu
— IpU pelieHU Y4eOHBIX MO3HABATEIbHBIX U MPAKTUUYECKUX 3a]1a4, IPUMEHSTh
HA3BaHHBIE MOJEIIbHBIC NIPEACTABIICHUS JUIsl BBIABIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BELIECTB U XUMUUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIIEA0BATENbCKHE AeiCTBUS:

BJIQJICTh OCHOBAMM METOJOB HAay4YHOI'O MO3HAHMS BEUIECTB M XMUMHUYECKHUX
pEaKInii;

dbopMynupoBaTh LIeNU U 337a41 UCCIIEA0BaHNS, UCTIOIb30BaTh [TOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI sl (POPMUPOBAHUSI TUIIOTE3BI 10 PO BEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUU;

BJIQJICTh HABBIKAMU CaMOCTOSITENIBHOIO IUIAHUPOBAHUS M NPOBEACHUS
YUYEHHUUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIOAATh 32 XOJ0M
IpoIECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOopMyJIMpOBaTh
00001LIEHNS U BBIBOJbI OTHOCHUTENBHO JI0CTOBEPHOCTHU PE3YJILTATOB UCCIIEIOBAHUS,
COCTAaBJISITh 000CHOBAaHHBIN OTYET O MPOIEIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHMYECKON HCCIEN0BATEIIbCKOM W MPOEKTHOU
NESTEIIbHOCTH, TPOSIBIATH CIIOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METO/I0B PELICHUS PAKTUYECKUX 331a4, IPUMEHEHHUIO PA3JIMYHBIX METOJI0B
MTO3HAHUS.

3) paboTa c uH(pOpMaLHE:

OPUEHTUPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HH(opManuu (Hay4dHO-
NomyJsipHasl JUTEepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIpaBOYHbIE MOCOOus,
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pecypcol MHTepHeTa), aHanM3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUJIOB U POopM
Npe/ICTaBJICHUS, KPUTHYECKH OIICHUBATh e JTOCTOBEPHOCTb U
HETPOTHUBOPEUNBOCTB;

dbopMyMpoBaTh 3aPOCHl U MPUMEHATh PA3IMYHBIC METOJBI IIPU TIOUCKE U
otOope wmHpOpMAIMK, HEOOXOAUMOM [JI1 BBIMOJHEHUS YYEOHBIX 3a/aad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCMOJIb30BaHUS HHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMAIBHYIO  (GOpMY  IPEACTABICHUS
nHopmanuu (CXeMbl, rpaduKH, TUarpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCII0JIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEICTBA PU pAOOTE C XUMHUYECKOM
uHbOpPMAIMEH: MPUMEHATh MEXKNpeaMeTHbie (PU3MUECKHe U MaTeMaTHUECKUE)
3HAKU U CUMBOJIBI, pOpMYJIbl, aOOpEeBUATYpPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HArJISITHOCTH.

OBiajieHue yHUBEPCAJIbHBIMIA KOMMYHHUKATUBHBIMH 1€ iC TBUSIMU :

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI B X0/ JUAJIOTa W/WIH
JMCKYCCUHM, BBICKa3bIBaTh wuJeH, (OPMYIUpOBaTh CBOW  MPEIJIOKEHUS
OTHOCHTEJIHHO BBITIOJHEHUSI P E/JI0KEHHO M 33124,

BBICTYIIaTh C MPE3CHTAlMel pe3yJbTaToB MO3HABATEILHON JEATENbHO CTH,
MIOJTy4€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJTHEHUN
XUMHYECKOTO IKCTIEPUMEHTA, MPAKTUICCKON paOOThI MO UCCICIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alii yueOHOTO MpoeKTa U (GOpMyIMPOBaTh BHIBOJIBI
IO pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAaHUNA MyTEM COTJIACOBAHUSA MO3ULIMHN B
X0J1e 00CYXICHHS 1 00MEHa MHEHHSIMHU.

Ogi1aieHHe YHUBEPCAJIbLHBIMY PeTryJIATHUBHBIMHU A€ CTBUAMM:

CaMOCTOSTENbHO TUIAHUPOBATH M OCYLIECTBISITH CBOIO II03HABATEILHYIO
NeSTeNbHOCTh, Ompenenss e€ MeaM W 33Jadd, KOHTPOJHPOBAaTH U 1O Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpEIJiaraéMblii alrOPUTM JAECUCTBUU TIpU
BBITIOJIHEHUM YYE€OHBIX W UCCJIEN0BaTeNbCKUX 3a/1ay, BbIOMpaTh HauboJiee
3 QPEeKTUBHBIN CrOCOO UX pElIeHHs ¢ y4ETOM TMOJy4eHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKHUX PEaKIIHSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ TENHHOCTH HA OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHBI

10 KJIACC
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[IpenmerHbie pe3yibTaThl OCBOEHHMS Kypca «OpraHudeckas XUMUD
OTPaKaKOT:

C(hopMUPOBAHHOCTh NPEACTABICHUH O XUMHYECKOW COCTAaBIISIONICH
€CTECTBEHHO-HAyYHOU Kap TUHBI MUPA, POJIM XUMHHU B II03HAHUU SIBJICHUHN IPUP OB,
B (OPMHPOBAHUU MBIIUIEHUS W KYJIbTYypbl JHMYHOCTH, €€ (PYHKIIMOHAIbHOM
IPaMOTHOCTH, HEOOXOAUMOM JISl pEUIeHUs] MPAKTUUECKUX 33/1a4 M HKOJIOTHYECKU
000CHOBaHHOI'0 OTHOILIEHUS K CBOEMY 3/10POBbBIO M IPUPOJHOM CPENE;

BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralOIIMe MOHATHS (XMMHUYECKUH DBJEMEHT, aToM, 3JEKTPOHHas
000J104Ka aT0Ma, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULATETbHOCTh, XUMHYECKasI
CBSI3b, CTPYKTYpHasi (opmyna (pa3BépHyTass M COKpALIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIepOaHbIN CKENET, (YHKIUMOHATbHAS TPYIIa, paguKal,
MU30MEPUSL, U30MEPBL, TOMOJIOTHYECKHUM PSI, TOMOJIOTH, YTIJIEBOI0POIbI, KUCIOPOI U
a30TCOJEPKAILME COCAUHEHUSI, MOHOMEpP, TOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEAMHEHHS); TEOPUM M 3aKOHBI (TEOpHUs CTPOEHUS
oprannyeckux BemecTB A. M. bytnepoBa, 3akOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUW; MHPOBO33PEHUECKHE 3HAHW,
JeKale B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
SBJIEHUHM, (PAKTOJOTHMUECKUE CBEAEHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH U
0€30MacCHOM HCIOJb30BaHUM BAXHEUIIMX OPTraHUYECKUX BELIECTB B OBITY U
IIPaKTUYE€CKOM AEATENbHOCTHU YEIOBEKA;

c(hopMHUPOBAHHOCTh YMEHUW BBISIBIISITh XapakTepHbIC MPU3HAKK TOHSITHH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS TPU
ONIMCAHWHU COCTaBA, CTPOEHUS U PEBPAIICHNAN OPTAaHUYECKUX COEAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn OpraHMYecCKMX BEIIECTB W YpaBHEHUA XMMHUYECKHX PpEaKluH,
W3TOTABJIMBATh MOJIEM MOJIEKYJ OPraHUYECKUX BEUIECTB Ui WIJUIFOCTPALUU MX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hopMHUPOBAHHOCTH YMEHHI yCTaHABIMBATh MPUHAIJICKHOCTh H3YYEHHBIX
OpPTaHUYECKHUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K ONPEAECIEHHOMY
KJIacCcy/Tpymie COeIUHEHUN (YTiIeBOJOPOJbL, KHCIOPOJI M a30TCOJIepIKalle
COCIMHEHUS, BBICOKOMOJICKYJSIPHBIE COCIMHEHUS), JaBaTh KM Ha3BaHUS IO
cuctemarndeckoir HoMeHkiarype (IUPAC), a Takke NpUBOAWTH TPUBHAILHBIC
Ha3BaHMUsI OTACIBHBIX OPTaHUYECKUX BEIIECTB (STWJIEH, MPOMMIIEH, AalleTUJICH,
ATUJICHTJIMKOJIb, TIUIEPHH, (EeHOJ, (opMallbIeru, aleTalbIeru, MypaBbuHas
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KHCJIOTa, YKCYCHAs KUCIJIOTa, OJIEMHOBAsi KUCJIOTa, CTEApUHOBAsI KUCJIOTA, TJII0K034,
bpyKTO3a, KpaxMaJ, IeJUTF0I03a, TIIUIIHH);

c(hopMUPOBAHHOCTh YMEHHUS OMPEIETATh BHUIAbI XHUMHYECKOW CBSI3U B
OpTaHUYECKUX COCTMHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hopMUPOBAHHOCTh yYMEHHS MPUMEHSITH TIOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemiecTs A. M. bytnepoBa 111 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBAa M CTPOCHMSI; 3aKOH COXPAHEHHSI MaCChI BEILIECTB;

c(hopMHUPOBAHHOCTH YMEHUI XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3UYECKHE
U XMMHYECKHE CBOMCTBA TWUIWYHBIX TIPEACTABUTEICH Pa3MIHBIX KJIACCOB
OpTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MPOTHJICH, arleTUiIeH, OyTaaueH-1,3,
MeTunoyTaauen-1,3, 6€H30J1, MeTaHOJI, 3TaHOJI, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOI,
aleTaIbIeTU1, MypaBbUHAas U YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxMal, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WIUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXIY HHUMHU
YPaBHEHUSAMH COOTBETCTBYIOIMX XHUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyTT;

c(hopMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HICTOUHUKH YTJIEBOI0POJHOTO
CBIpbs (He(Th, MPUPOIHBIN I'a3, YToJIb ), CIOCOOBI X MepepadOTKN U MPAKTHICCKOE
NpUMEHEHNE TTPOAYKTOB MepepadoTKH;

c(hopMHUPOBAHHOCTh yYMEHHUN NPOBOJAUTH BBIYUCICHHUS MO0 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MM TPOJIYKTa
PEaKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 HCXOTHBIX BEIIECTB
WJIM TIPOTYKTOB PEAKIIMM);

c(hopMHUPOBAHHOCT, yYMEHWW BJAJIETh CUCTEMON 3HAHUK 00 OCHOBHBIX
METOJaX HAYYHOT'O MO3HAHMSI, UCTIOJIb3YEMBIX B XUMUH TIPU U3YUYCHUH BEILIECTB U
XUMHWYECKHUX ABJICHUH (HAOIII0/IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MO ICTIMPOBAHHUE),
UCIOJIb30BaTh CHCTEMHBIE XUMHUYECKUME 3HaHUA JJIs1 MPUHATUS PEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEHIECTBAMU M MX
MIPUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHUH COOIIOAATh IPaBUIIa TOJH30BaHUS XUMUYIECKON
nocyno u gabopaTopHbIM OOOPYAOBAHMEM, a TAKXKE MpaBuia OOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMNOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OTIBITOB;

c(hopMUPOBAHHOCTh YMEHUN TUIAHUPOBATb U BBINOJHATh XUMHYECKUI
AKCIIEPUMEHT (pEBPaIICHUS OPraHUYECKUX BEIECTB NMPU HArPEBAHUU, TIOJTyUCHHUE
ATUJICHA U U3YYEHHUE €r0 CBONCTB, KAUECTBEHHBIE PEAKIIMU OPTaHUY €CKUX BEIIIECTB,
JieHaTypaiys OeJIKOB MPU HarpeBaHUH, IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKU O€30MAaCHOCTH NpU OOpalleHUd C BEUIECTBAMU U
Ja00paTOpHBIM  00O0PYNOBAHMEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOIO
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sKCcTIepUMEHTa B (OpME 3almuCHU ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUN U
dbopMynpoOBaTh BBIBOABI HA OCHOBE 3TUX PE3YJILTATOB;

c(hopMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIM3UPOBATh XHUMUYECKYIO
uHbOpPMAIMIO, TOJy4aeMyl0 U3 pPa3HbIX MCTOYHHMKOB (CpelcTBa MacCOBOM
uHdopmarmu, MHTepHET U Apyrux);

chopMHUPOBAHHOCT, ~ YMEHUH  COOMIOAATh  MpaBWIA  DKOJOTHYECKU
1ENeCO00Pa3HOr0 TOBEACHUSI B OBITY M TPYAOBOW NEATEIHLHOCTH B LEIAX
COXpaHEHHsI CBOETO 3J0POBbSl U OKPYXAIOLIEH MPUPOIHOU CPEAbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HAa >KHUBBIE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BelecTB, moHUMas cMbica nokasarens [1JIK, mosicHsITh Ha mpumepax CrmocoObl
YMEHBIIEHUS] W MPENOTBPAIICHUS HMX BPEIHOTO BO3AECHCTBHS HA OpPraHu3M
YEJIOBEKA,;

JUIs1 0OyJaromMXxcsl ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHHE
NPUMEHATh 3HaHWsI 00 OCHOBHBIX MOCTYMHBIX METOJAaX IMO3HAHHUS BEIIECTB U
XUMHYECKHX SIBIICHUN;

JUISL  CJETIBIX W CHa0OBUIAIIMX OOYYaroNMXCsl: yYMEHHE MCIO0JIb30BaTh
penbedHO-TOYCTHYIO CHCTeMY 00o03HadeHmi JI. bpaiiimsa 11 3anmmucu XuMU9ecKuX

dbopMyL.
11 KJIACC

[lpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmmas u HeopTraHWdecKas
XUMUS» OTPaKAKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUNA: O XUMHYECKOW COCTAaBIITIOIICH
€CTECTBEHHO-HAYYHOU Kap TUHBI MUPA, POJIM XUMUHU B IO3HAHUU SIBJICHUM ITPUP OB,
B (OpPMHUPOBAHWU MBIIUICHUS W KyJbTYpPhl JIMYHOCTH, € (YHKIMOHAIHHOU
rpaMOTHOCTH, HEOOXOJUMOM JIJIs peIIeHUs MPaKTUYECKUX 3a/1ad U SKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM CPENE;

BJIJICHAE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIAraloIe MOHATUS (XUMUYECKHUM HJIEMEHT, aroM, W30Tol, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHh OKUCIICHUSI, XUMUYECKasd CBSI3b
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAA ), KPUCTALIMYECKAs PEIIETKA,
TUANBl XUMHAYECKHX PEAKIMM, pacTBOpP, DJJIEKTPOJHTBI, HEIJIEKTPOJUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALMSA, OKUCIHUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XUMUYECKOE PaBHOBECHUE), TEOPUU M 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON Auccouranuu, nepuoandeckui 3akon . WM. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEHIECTB, 3aKOH COXPAHEHUS U MPEBPALIEHUS YHEPTUU
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IpU XMMHUYECKHX PEAKUHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIN SA3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUSA NPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHUN, (PaKTOJOTHUECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH 1 0€301TaCHOM MCTIOJIb30BaHUH BKHEUIIINX HEOPTaHUYeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM IeATETbHOCTH YEI0BEKa,

c(hopMHUPOBAHHOCT, YMEHUU BBISIBIISITh XapakTEpHbIE MPU3HAKK TOHSITHH,
YCTaHaBIMBAaTh UX B3aWUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUSA TIPU
ONMCAHWN HEOPTAHUYECKUX BELIECTB U UX NIPEBPALICHHIA;

c(hopMHUPOBAHHOCTH YMEHUN HCIOJBb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY IS
COCTaBlieHHsI (QOpMyJl BEUIECTB M  YpPaBHEHWH XUMHYECKHX  PEaKIMH,
cuctemarnueckyro HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIETIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIA a3, YIVIEKHCIBIM a3, aMMMAK, Tam€Has
U3BECTh, HEraléHasi U3BECTb, MUTHEBAS COJIA, TUPUT U APYTHE);

c(hopMHUPOBAHHOCTh YMEHUHN OMPEENIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAS) B COCIUHEHUSX, THII
KPUCTAUIMYECKON PEHIETKH KOHKPETHOIO BEIIECTBA (ATOMHAs, MOJEKYJApHas,
VMOHHAs1, METAJUTMYECKAs), XapaKTep CPEAbl B BOJAHBIX paCTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hopMHUPOBAHHOCTb YMEHUHN yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K ONpENEIEHHOMY KiacCy/Tpyre
COEIMHEHNN (TIPOCTHIE BEIIECTBA — METAUIBI U HEMETAIbI, OKCUIbI, OCHOBAHWS,
KUCJIOThI, aM()OTEpHBIE TUPOKCHUIBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICII IEPHOINIECKOTO 3aKoHa /.
. MenneneeBa 1 1eMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOIIYIO, 00bSICHUTEHHYIO
U TIPOTHOCTHYECKYIO (DYHKIIMH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonos llepnoanueckoir cHCTEMBI
xumuueckux snemeHtoB JI. M. MenzaeneeBa, HCHOJb3ysl MOHATUA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, KIHEPTETUUECKUE YPOBHU» , 00BSACHATh 3aKOHOMEPHOCTU
VU3MEHEHUSI CBOWCTB XUMHUYECKHUX JJIEMEHTOB M MX COEAMHEHUH II0 NEPpUOJaM U
rpynnam [lepuoandyeckoit cucteMsl XuMu4ecKux aeMeHToB [l. . Menneneesa;

C(hopMHUPOBAHHOCTh yYMEHUW  XapaKTepu3oBaTh (OMHMCHIBaTh) OOIIME
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB  PAa3jJMYHBIX  KJIACCOB,
MOATBEPKIAATh CYLIECTBOBAHUE TI€HETUUECKOW CBS3M MEXIY HEOPTraHWYECKUMHU
BEILLECTBAMH C IMOMOILBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKLNN;

c(hopMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUUYECKUE PEAKLIUHU TIO
Pa3IMYHBIM MpPU3HAKaM (YHUCIy U COCTAaBY PEarupyrolvXx BEIIECTB, TEIIOBOMY
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3 deKTy peakiuu, U3MEHEHHIO CTENEHEeW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTU
peaKiny, y4acTHIO KaTalnu3aropa);

c(hopMUPOBAHHOCTh YMEHUM COCTABJISITh yYPAaBHEHUS PEAKIMA Pa3IMUHbBIX
THUIIOB, TTOJIHBIE  COKPANIEHHBIC YPAaBHEHHS PEaKIIUii HOHHOTO OOMEHA, YIUThIBas
YCIIOBUS, IPH KOTOPBIX AT PEAKIIMU UYT 0 KOHIIA;

C(hOpMHUPOBAHHOCTh YMEHHA MPOBOJUTH PEAKIMU, IOATBEPIKITAFOIINES
Ka4eCTBEHHBIM COCTaB pPa3MYHBIX HEOPTAHUYECKHX BEIIECTB, PacClO3HaBaTh
OTIBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOINIHE B BOJAHBIX PACTBOPAX HEOPTAaHUIECKHX
BEIIIECTB;

c(hOopMHUPOBAHHOCT, YMEHHMM PACKpPBIBATh CYIIHOCTh OKHCJMTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIICHHSI JIEKTPOHHOTO OanaHca
ATUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUN 00BSCHATH 3aBUCUIMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT Pa3IUIHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMMOCTH OT BHelIHEero Bo3aencTBus (mpuniui Jle [latense);

c(hopMHUPOBAHHOCTh YMEHUH XapaKTEpH30BaTh XUMHUYECKHE TMPOIIECCHI,
JeXKalye B OCHOBE MPOMBINUICHHOTO MOJYYEeHUs CEPHOW KUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPHUHIUNAX WU
HKOJIOTHYECKUX MPOOTIeMaxX XUMHUUIECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHMW MPOBOAUTH BBIUMCIEHHUS C HCIIOJIb30BaHUEM
MOHSITHUS «MacCOBasi T0JIsI BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIIICHU! Ta30B MPH
XUMHUYECKUX PEAKIMSIX, MAacChl BEIIECTBA WM O0BbEMA Ta3oB MO HW3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00BbEMY OJHOTO M3 Y4aCTBYIOIIMX B PEAKIUU
BEIIIECTB, TEIUIOBOTO 3(dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, IPEBPAILCHUS U COXPAHEHUS] SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHUH COOIIOAATh MIPaBUIIa MOJb30BaHUS XUMUYIECKON
nocynoil u naboparopHbIM OOOpYIOBAaHMEM, a TaKKe MpaBHia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBIMOJIHEHUIO J1a0OPaATOPHBIX
XUMHYECKUX OTIBITOB;

c(hopMHUPOBAHHOCT, yYMEHUW IIJITAHUPOBATH U  BBIMOJHATh XUMHYCCKHUN
AKCIIEPUMEHT (pa3siokKeHHe MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KAaTaIM3aTopa,
ONPENEICHNE CpEabl pPACTBOPOB BEUIECTB C TOMOIIBI YHUBEPCAIBHOIO
MHIMKATOPa, BIUSHUAE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakiny,
peaKIMu MOHHOTO OOMEHa, KaueCTBCHHBIC PEaKIMu Ha Ccyiab(dar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIBLHBIX 33/1a4 T10
TemMaM «Merawely U «HemeTauiel») B COOTBETCTBUH C TPABWIAMH TEXHUKH
0€30MacHOCTHU MPU OOPALIEHNUN ¢ BEUIECTBAMU U Ja00PaTOPHBIM 000PYI0BaHUEM,
NPECTaBIATh PE3yAbTaThl XUMHUYECKOTO OJKCIepUMEeHTa B ¢GopMe 3amucu
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YpaBHEHUN COOTBETCTBYIOIIMX PEAKIINI U (GOPMYIUPOBATH BEIBO bl HA OCHOBE 3THX
pE3yJIbTaTOB;

c(hopMHUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIM3UPOBATh XHUMUYECKYIO
uHbOpPMAIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIuu, MHTepHET U IpyTrux);

c(hopMHUPOBAaHHOCT, ~ YMEHUH  COOMIOAATh  MpaBWIAa  DKOJOTHUYECKU
1ENIeCO00Pa3HOr0 TOBEACHUSI B OBITY M TPYAOBOW NEATEIHLHOCTH B LEIAX
COXpaHEHHsI CBOEr0 3J0POBbSl U OKPYXKAIOIIEH MPUPOJIHON CPEAbl, OCO3HABATH
ONaCHOCTh BO3/ICMCTBUS HA )KUBBIE OPTaHU3MbI OMTPEAEIEHHBIX BEMIECTB, IOHUMAs
cmbicn mokazatens [IJIK, moscHATh Ha mnpuMepax CHOCOObI YMEHBIIECHUS U
PEAOTBPALICHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHM3M YEIOBEKA,;

JU1s1 OOyJaroMXcsl ¢ OTPaHUYCHHBIMUA BO3MOKHOCTSMU 3/I0POBBS: YMEHHUE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JTOCTYMHBIX METOJax TIO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUN;

JUISL CJETIBIX W CHa0OBHUAAIMUX OOyJaromMXcsi: yMEHHE HCIO0JIb30BaTh
penbedHO-TOUETHYIO CUCTeMY 0003HadeHui JI. bpaiinsa 11 3amucu XuMU9ecKux

dbopMyL.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | Ilpakruueckue
NporpaMMbl Bcero o0pa3oBaTeJibHbIEe
padoTsl padoThI pecypen:
Paszneq 1. TeopeTnueckue OCHOBBI OPraHu4e cKOii XUMHUH
[Ipeamer oprannueckor XuMuu. Teopust
1.1 CTPOEHUSI OPTraHUYECKUX COETUHEHUM A. 3
M. byrneposa
Hroro no paszneny 3
Paznen 2. YrieBoaopoabt
2.1 [IpenenpHbIE yIIIEBOAOPOABI — AJIKAHBI 2
) HenpenenbHble yriieBoJOpO/Ibl: aKEHBI, 6 1
QJIKaJICHBI, ATKUHBI
2.3 ApoMaTuydecKue yriaeBoa0pOabl 2
24 [IpupoaHbIe HCTOYHUKYU YITIEBOAOPOJOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciopoacoaepxkanme opraHudeckue coeJMHeHUS
3.1 Cnuptsl. eHon 3
10 Anpnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
CrnoxHbie 3¢upsl
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3.3 YrieBoasl 3 2

Hroro no pazneny 13

Pa3neu 4. A3oTconepxkanme opraHnyecKue coeauHe HUsl

4.1 AMUHBI. AMUHOKHACIOTEI. benku 3

Hroro no pasneny 3

Paznean S. BeicokoMoJieKyJISIpHbIE COeIUHE HUS

5.1 [Tnactmaccesl. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBLIEE KOJIMYECTBO YACOB I1O

34 3 2
[NIPOTPAMME
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11 KJIACC
KoJsmuecTBo yacos JJIeKTPOHHBIE
HanMeHoBaHMe pa3ieJioB U TeM (mud poBbIE)
Ne i/ Konrposbubie | Tlpakruuyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcesbl
Pasznea 1. TeopeTnyeckue 0OCHOBbI XUMHH
Crtpoenue atoMoB. Ilepnonnueckuii 3akoH
1.1 u Ilepnoanueckas cucteMa XMMHUUYECKUX 3
anemeHToB /1. 1. MenaeneeBa
12 Crtpoenue BemectBa. MHoroo0pasue 4
' BEILECTB
1.3 XUMUUYECKUE PEeaKIuu 6 1 1
Hroro no pasneny 13
Paznea 2. Heoprannueckasi XuMust
2.1 Meraubl 1
2.2 Hemerabt 9 1 1
’3 CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX )
' BCIICCTB
Hroro no pazgeny 17
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMHS U KU3Hb 4
Htoro mo pazaeny 4
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3
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INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBeIe
n/n Tema ypoxa Bcero Konrpoabupie | - Ipakrieckue u3y4yeHus | oOpasoBaTe/IbHbIE
padoThI padoThbl pecypent
IIpenmer opraHM4ecKkor XUMUH, €€
! BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE !
Teopust cTpOEHUS OPraHUYECKUX
2 coequHeHnit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHUS
IIpeacraBnenue o kiaccupuKauu
opraHuueckux BemecTB. HomeHnkiarypa
3 (cucremaTnyeckasl) U TPUBUAJIbHBIE !
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKU I PAL
5 MeraH u 3TaH — npocTeUIIe 1
MIPEACTaBUTEIN AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
OTUIIEH U TPONUJIEH — MPOCTENIIE
7 MIPEACTaBUTEIN AJIKEHOB .
[Ipaktuueckas pabdora Ne 1. «[lonydenue
8 STUJIEHA U U3yYEHHE €TO CBOMCTB ! !
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Anxanuensl. byraguen-1,3 u
MetunOyraaues- 1,3. [lomyaenue
CUHTETHYECKOTO Kaydyyka U Pe3UHbI

10

AJIKMHBI: cOCTaB U 0COOCHHOCTH
CTPOEHU I, TOMOJIOTUYECKU I DS,
AneTuineH — npocTennmii
MPEICTABUTENb AIKUHOB

11

Boruncnenus no ypaBHEHUIO0 XUMUAUYECKON
peaxkuuu

12

Apensl: 6eH30J1 1 TOTy0Jl. TOKCUUHOCTh
apeHoB

13

I'eneTnyeckas CBS3b YIIIEBOJIOPOIOB,
MPUHAIISKAINMX K PA3IMIHBIM KI1accaM

14

[IpuponHbIE HCTOYHUKH YIIIEBOJOPOIOB:
MPUPOIHBIN Ta3 U MOMyTHBIC He(TSHBIC
raspl, HeTh U MPOJIYKTHI €€ nepepaboTKu

15

[IpupoaHbIe HCTOYHUKHU YIIIEBOJOPOIOB:
NPUPOHBIH ra3 U MONMyTHbIEC He(TAHbIE
rasbl, HeTb ¥ MPOIYKTHI €€ MepepadboTKu

16

KonTponbHas pabota o pasneny
«YT7eBOI0POIBI»

17

HpeHeHBHLIC OAHOATOMHBIC CITUPTHI:
METAHOJ U 3TaHOJI. BO,I[OpO,I[HaH CBA3b

18

MHoroaToMHEIE€ CITUPTHI: STUJICHIIINKOJIb
U INIMOCPUH
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denom: CTPOCHHC MOJICKYJIbI,

19 (u3nyecKne U XMMHUYECKUEe CBOMCTBA,
PUMEHEHUE

20 Anpneruapl: GopManbaerua u
areTanpaerua. AeToH

71 OHOOCHOBHBIE ITpEeAETbHBIE KAPOOHOBBIE
KUCIJIOTBI: MypaBbUHasl U YKCYCHAs

2 [Ipakrtuyeckas pabdora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHCIIOTBD)
CreapuHOBasi M OJICMHOBAS KUCIIOTHI, KaK

23 MPEJICTABUTEIH BBICIIMX KapOOHOBBIX
KUCJIOT

24 Mpl1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHMCJIOT, UX MOIOIIEE JICHCTBHE
CnoxHble 3(Upbl KaK IPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 XKupsl: Tuaponn3, NpUMEHEHHE,
OuoornYecKast poiib KHUPOB
VYrneBoibl: cocTaB, Kiaccu puKaius.

27 Baxuelinme npeacTaBUTENN: IIIOKO3a,
¢pykTo3a, caxaposa

)% Kpaxman u nemntonosa Kak npupoaHbie
MTOJIMMEPHI

29 KonTponbHas pabota o pasnerny

«Kucmopoacoaepikanme OpraHnIecKue
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coenuHeHus» Beepoccuiickas
MpoBepoyYHasi paboTa

OO0mmas xapakTepucTHKa
a30TCo/EePKALMX OPraHUYECKUX

30 1 1
coeauHenuii / Beepoccuiickas
poBepoYHas pabora

31 AMUWHBI: METHJIAMHUH U aHUJIHH 1
AMWHOKHCIIOTHI KaK aM(pOTEePHBIC
OpraHUYECKUE COCTMHEHMUS, UX

32 onosiornyeckoe 3Hauenue. [lenTuasl. 1

benku xak mpupoaHbie
BBICOKOMOJICKYJISIPHBIE COCTUHECHUS

33 OCHOBHbBIE TOHATHUS XUMUHU 1

BBICOKOMOJIEKYJISIPHBIX COEAUHEHUHN

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAVHEHUM. I
IImactmaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34 3 2
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11 KJIACC

Ne
n/n

Tema ypoxa

KoaudecTBo 4acoB

Konrpoabubie

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jlara
u3y4yeHust

DJIeKTPOHHBIE

¢ poBbie
oOpa3zoBareJibHbIE

pecypebl

XUMHUYECKUH DJIEMEHT. ATOM.
DneKkTpoHHas KOHQUTYpalusi aTOMOB

[lepuonnueckuit 3akoH u [lepuoauueckas
cHCTeMa XUMHUYECKUX 3jaeMeHTOB JI. W.
MenpeneeBa, UX CBSI3b C COBPEMEHHOMN
TEOPUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECCKUX DJIEMEHTOB U UX COC,Z[I/IHGHI/Iﬁ
O TPyIIaM U MepuojaaM. 3HaueHue
TEPUOIUYECKOTO 3aKOHA U CHCTEMBI
xuMHudeckux 3yemenToB .M. MeHnaeneeBa
B Pa3BUTHU HAYKU

Ctpoenue BelecTBa. XMMUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBsi3u. BosopoHast cBsi3b

BaneHnTHOCTB. DNE€KTPOOTPUIIATENBHOCTD.
CreneHb okucieHus. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS
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[lonsTre 0 IUCIIEPCHBIX CHCTEMAaX.
HcTtuHHbBIE U KOJUIOUIHBIE PACTBOPHI. 1
MaccoBast 105151 BEILIECTBA B pacTBOpeE

Knaccudukanus u HoMeHkIaTypa
HEOPTaHUYECKUX COCTMHECHUN.
I'enernueckas CBsI3b HEOPraHUUYECKUX
BEILECTB, PA3IUYHBIX KIACCOB

Knaccudukanms xuMuueckiux peaxiuii B
HEOPraHWYECKOW M OPraHU4YEeCKON XUMHHU.
3aKOH COXpaHEHUsI MACChl BEIIECTB; 3aKOH 1
COXpaHEHUS U MPEBPALLCHUS SHEPTUU ITPU
XUMHYECKHX PEaKITUIX

Cxopoctb peakiuu. OOpaTuMbIe peakiH.
XUMHUYECKOE paBHOBECHE

[pakruueckas pabota Ne 1. «BnusHue
pa3nyHbIX (AKTOPOB HA CKOPOCTh 1 1
XAUMHWYECKON PEaKIUN»

DIEKTPOIUTHYECKAS T CCOIAIIHSL
[lonstue o Bonopoanom nokaszarene (pH)
pactBopa. Peakuuu noHHOTO OOMEHA. 1
I'maponu3 opraHnYecKux u
HEOPraHUYECKIX BEIICCTB

OKuUCINTENBHO-BOCCTAHOBUTEIbHbBIE
peakauu. [loasTHe 00 37eKTpOIIH3e 1
pacIiaBoB U pPacTBOPOB COJIEH

KonTponrsHas pabota mo pazaeny

<<TCOpeTI/I‘-IeCKI/IC OCHOBBI XUMHH)»
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14

MerTabl, UX MOJIOKCHUE B
[Tepuoauueckoit cUCTEME XUMUYECKUX
aniemenToB /I. V1. Meneneera u
0COOEHHOCTH cTpoeHUs aToMOB. O01me
(u3nyeckne CBOMCTBA METAIIJIOB

15

CnnaBbl METAUIOB. DJIEKTPOXUMHYECKUAI
A HANIPSKEHU I METAJIIIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIIIMX
METaJUIOB (HATPUM, KAJIUH, KAJIBIIHH,
MarHui, amOMUHUIN ) U UX COEMHEHU I

17

XUMHYECKHE CBOWCTBA XpOMa, MEIU U UX

COE€IUHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHU N

19

[Ipaktuueckas padora Ne 2. "Permenue
HKCIIEPUMEHTAIBHBIX 337124 110 TEME
«MeTtans»"

20

Hemeramibl, uX monoxeHue B
[lepronudeckoit cucTEME XUMHUUECKUX
anemenToB /1. 1. MenneneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB

21

®u3nyecKkre CBOKMCTBA HEMETAIIIOB.
Annotponus HEMETaLIOB (Ha IpUMepe

KUCJIOpOa, cephl, Gocdopa u yraeponaa)

22

XUMHYECKHUE CBOMCTBA rAJIOTEHOB, CEPBI U
WX COEOUHEHUM
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23

XuMuyeckue CBOMCTBa a30Ta, ocdopa u
UX COEIUHEHUN

24

XUMHYECKHE CBOMCTBA yIIIEPO1a, KPEMHHUS
U UX COCUHEHUHN

25

[IpuMeHeHne BaKHEH X HEMETAJIIIOB U UX
COE€IUHEHUN

26

O0001EeHEe U cucTeEMaTH3alMs 3HAHUH 110
teMme «Hemeranael». Beraucinenns mo
YPaBHEHUSM XUMUYECKUX PEAKLUU U
TEPMOXUMHUYECKHE PACUETHI

27

[pakruueckas pabota Ne 3. «PemeHue
HKCIIEPUMEHTAIbHBIX 33734 110 TEME
"HemeTasuibr"»

28

KonTponrsHas paboTa mo Temam
«Metamiel»y 1 «HeMmeramin

29

Heopranuueckue u opranndeckue
KUCJIOThl. Heoprannueckue u
OpPraHUYeCKue OCHOBAHMUS

30

AmdoTepHble HEOPTAHUYECKUE U
opraHuveckue coeuHeHus. ['eneTnyeckas
CBSI3b HEOPTAaHMYECKUX U OPraHMYECKUX
BEIIECTB

31

Posib xumuu B obecnieueHnu
JKOJIOTHYECKOH, SJHEPreTUYECKON 1
MUIIEBOM 0€3011acCHOCTH, Pa3BUTHH
MeIULNHbI
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[IpencraBnenus 06 00X HAYYHBIX
32 MPUHIUIIAX TPOMBIITIEHHOTO MOJTYYeHU S 1
Ba)KHEUIIIMX BEIIECTB

33 YesnoBek B MUPE BEMIECTB U MaTEPUAIOB 1

34 XuMus U 370pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB IIO

34 2 3
I[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU ITPOI'PAMMBbI

10 KJIACC

Kon
NpoBE Psie MOT0
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUA OCHOBHOM
0o0pa3oBaTe/IbHON NMPOrpaMMbI CpeHEro 001ero oopa3oBaHus

1 TeopeTudeckre OCHOBBI OPraHUYECKOU XUMHUH

CdhopMHPOBaHHOCTH MPEACTABICHUN O XUMHUUYECKON COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpa, pPOJIM XUMHUH B IO3HAHUU
11 ABJIGHUM TpPUPONBI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYpHI
' JUYHOCTH, €€ (yHKIHOHAJIBHOW TIPaMOTHOCTH, HEOOXOAUMOM IS
pelIeHUs] IPAKTHYECKMX 3aJad M SKOJOIMYECKH OOOCHOBAHHOIO

OTHOUICHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpejie

Brmagenue cucreMol XUMHUYECKMX 3HAHUM, KOTOpPAs BKIKOYAET:
OCHOBOIIOJIararoIme MIOHATHUSA (Moutekyna, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIbHOCTh, CTENEHb OKUCICHUS, XUMHYECKas CBSI3b,
MOJIb, MOJISIpHas Macca, MOJISIPHBIA OOBEM, YITIEPOJHBIN CKEJIET,
byHKIMOHATMBHAS ~ TPYNIa,  paguKal, HM30MEpHUs, HU30MEPHI,
TOMOJIOTUYECKUN psAA, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI- U
) a30Tco/iepKalle COCIMHEHMs, OMOJIOrMYECK! AaKTUBHBIE BELIECTBA
' (yrmeBoibl, KHUPHI, OCIKA), MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIIIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHUs opranuveckux BemecTB A.M. Bbyrneposa),
3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH, (PAKTOJIOTUYECKU E
CBEIEHUS O CBOICTBaxX, cocTaBe, MOJy4eHHH U Oe30macHOM
WCIIOJb30BAHNN BAXKHEHIIMX HEOPraHUYECKUX W OPraHMYeCKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCJI0BCKA

CdopMuUpOBaHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPU3HAKA
L3 NOHATHM, YyCTaHABIMBATb HX  B3aMMOCBS3b,  HCIIOJIB30BaTh
COOTBETCTBYIOILME IIOHATUS IIPU ONUCAHUHU COCTABa, CTPOCHUA U

MpeBpaIlieHUil OpraHUYeCKUX COCTUHEHUM

c(opMHPOBAHHOCTH YMEHUH MCIIOJIB30BATh XUMUUECKYIO CHMBOJIUKY
14 JUIL COCTaBJIEHUSI MOJIEKYISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMynT OpraHMYECKUX BEIIECTB W YpPaBHCHHH

XUMHUUYECKHUX peaKuMﬁ, MN3roTaBJIMBATh MOACIN MOJICKYJI
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OpTaHHMYCCKUX BCIICCTB JJId HIUIIOCTpalluUu HUX XUMHYCCKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopMupoBaHHOCTh yMEHUU yCTAaHABIWBATh MPUHAICKHOCTH
HN3YYCHHBIX OPraHHUYCCKHX BCHICCTB IO MX COCTAaBYy U CTPOCHUIO K
ompenenéHHoOMy Kiaccy (Tpymnme) coeaquHeHuil (YriaeBOAOpOJbl,
KUCJIOPOJ, U a30TCOJEpXkalle€ COEAUHEHUS, BHICOKOMOJIEKYIISIPHBIE
COGI[I/IHCHI/ISI), JaBaThb %091 Ha3BaHUA 10 CUCTEMAaTHUYECKOUI

Homenknatype (IUPAC)

1.5

CdopMupoBaHHOCTh YMEHUS OMPEAEIATh BUJIBI XAMUYECKOI CBSI3U B

OpPTaHHUYCCKUX COCANHCHUAX (O,Z[I/IHapHHC 151 KpaTHBIC)

1.6

ChopMuUpOBaHHOCTb yYMEHHUSI TPUMEHATH: TOJOXKEHUSI TEOpHU
CTpoeHus opranudeckux Bemects A.M. ByriepoBa st oObsicHeHUs
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHMUS; 3aKOH

COXpaHCHUA MACChbl BCHICCTB

VYrneBonopoasl.  Kuciopoxncomepkanmie u  a30TCOAEpIKAIIM S

OpPTaHHUYCCKUEC COCANHCHUA. BBICOKOMOJIGKYHSIPHBIG COCANHCHUA

2.1

CdhopMHPOBaHHOCTh YMEHHH TPUBOAWTH TPUBHUAIBHBIC Ha3BaHMUS
OTJICTLHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, POIUJICH, alleTHIICH,
STUJICHIIMKOJb, TIHIEPUH, QeHON, (opMabIeru/, ameTaabAeru],
MypaBbUHAsi KUCJIOTA, YKCYCHasi KUCJOTa, OJIEMHOBas KHCIIOTA,
CTeapuHOBas KHUCIIOTa, TIIOKO3a, (PYKTO3a, Kpaxman, LeJUII03a,

TJIUITAH )

22

CdopMHpPOBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3uYeCKe W XMMHYECKHE CBOWCTBA THUIIMYHBIX MPEICTABUTEICH
Pa3IMYHBIX KIaCCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, dTHUJICH,
MPOIWJIEH, aneTusieH, oyraguen-1,3, merunOyragues-1,3, GeHzou,
METaHOJ, STaHOI, STUJICHTIIUKOIb, TTULIEPUH, (SHOI, alleTaTbICTU/I,
MypaBbUHAsi M YKCYCHAasl KHUCIIOTBI, TJIFOKO3a, Kpaxmal, IeUII0JI03a,

AMMHOYKCYCHasi KMCIIOTa)

2.3

CdopMupoBaHHOCTh YMEHUS UIUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXAY THUIWYHBIMH IPEICTABUTEISIMM  Pa3IM4YHBIX  KJIACCOB
OpPraHUYeCKUX BEILECTB YpaBHEHUSAMHU COOTBETCTB YOI X

XUMUYECKUX PEAKIUH C UCIIOIb30BAHMEM CTPYKTYPHBIX (OopMYyIT

24

CQopMHUpOBaHHOCTH ~ YMEHHMS  XapakTepu3oBaTb  HCTOUYHUKA

YITIEBOJIOPOAHOTO CHIPhS (He(Th, MPUPOAHBIH ra3, yroib), CIOCOObI
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UX T1epepaboTKM M  MPAKTUYECKOe MPUMEHEHUE MPOJYKTOB

nepepadboTKI

XUMHUS U )KU3HB. PacuéTbl

3.1

CdopMHUpOBaHHOCTh yYMEHUH BJaJeTb CHCTEMOW 3HAaHMHM 00
OCHOBHBIX METOAAX HAy4yHOIO II03HAHUs, UCIOJB3YEMBIX B XUMHH
OpU M3Y4CHUU BEIIECTB M XUMMUECKUX sBJIeHUH (HalironeHue,
U3MEpeHue, OKCIIEPUMEHT,  MOJICIIMPOBAHME),  HCIOJIb30BATh
CUCTEMHBIC XUMWYECKME 3HAHUA U1 [PUHATHS pELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELICCTBAMU U UX

MNPpUMCHCHUCM

3.2

CdopMupoBaHHOCTh YMEHHI COOMIOATh MpaBHJIa TOJIH30BAHUS
XUMUYECKOW TOCYIOoM U JabopaTopHBIM 000pYIOBaHUEM, a TaKKe
npaBuiia 00paIleHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paT0prIX XUMHUYECCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh ~ YMCHUW  IUIAHUPOBATH M BBHITIOJIHSATH
XAMHYECKHI IKCTIEPUMEHT (MPEBpAICHUsI OPTaHUYECKUX BEIIECCTB
IIpU HarpeBaHWHM, IOJYy4EHUE STHIIEHA W HM3Yy4EHHE €r0 CBOMCTB,
Ka4€CTBCHHBIC PCAKIIUH OPraHuYCCKUX BCHICCTB, ACHATypalusi
OCIIKOB TTpU HATPEBAHM U, IIBETHHIC PEAKITNN OCITKOB) B COOTBETCTBUH
C MpaBUJIAMH TEXHUKU 0€30IMaCHOCTH NP OOpAICHUH C BEIIECTBAMH
U 7abopaTopHBIM 00OpYIOBaHUEM; WPEIACTABISATh PE3YIbTATHI
XUMUYECKOTO JKCIIEPUMEHTa B (GopMe  3aliCH  ypaBHCHHI
COOTBETCTBYIOLIMX pEaKuil U (GopMyIupoBaTh BBIBOJBI Ha OCHOBE

9TUX PE3YJIIbTATOB

34

CdhopMupOBaHHOCTh ~ YMEHUH  TPOBOJAUTH  BBIUYMCIEHUS 110
XUMUYECKHUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOIO
BEILECTBA WJIM MPOJAYKTa pPEaKUU MO0 M3BECTHBIM Macce, 00BbEMy,

KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIECTB UJIM MPOIYKTOB PEAKIIMH )

3.5

CdopMupoBaHHOCT  YMEHUU KPUTUYECKU aHaJIU3UpPOBATH
XUMHUYECKYI0 HH(POPMALMIO, TOMYJ4aeMyl0 W3 PasHBIX HCTOYHHKOB

(cpenctBa MaccoBoi nHpOpMannH, ceTh HTEpHET U Apyrue)

3.6

CdopMHUpOBaHHOCTh YMEHUH COOIIOAATH IpaBUIa HKOJIOTUYECKH
11eJ1ec000pa3HOro MoBeACHUs B ObITY M TPYIOBOH AEATENBHOCTH B
LEISIX COXPAHEHMS CBOETO 370POBbsl M OKPYXAlOIIEW ITPUPOIHON
Cpelbl, OCO3HABaTh ONACHOCTb BO3JEHCTBUS HA KMBbBIE OPraHU3MBbI

OHpCI{CJ’IéHHLlX OpPraHn4vYeCKUX BCHICCTB, TOHUMAA CMBICII ITOKA3aTCIIA
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[MIK (mpenenbHO AONYCTUMOM KOHIIEHTpALMH), TOSACHATh Ha

NpUMeEpPax CIOCOObl YMEHBIICHUS W MPENOTBPAILLEHUS] UX BPEIHOTO

BOS,Z[GﬁCTBHSI Ha OpraHu3M 4YCJIOBCKA

11 KJIACC

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
NpoBepPsAeMOro

00pa3oBaTeJIbHOIl POrPaMMBbI CPeIHET0 001IeET0 00pa30BaHMs
pe3yJbTara

1 TCOpCTI/I‘-ICCKI/IC OCHOBbI XUMHUH

Bnagenne cucTeMOM XMMHUYECKHX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAralolle TOHSATUSA (XMMHYECKUH  DJIEMEHT, aToM,
9JIEKTpOHHAsi 000JI0uKa aToma, s-, p-, d-3JNEKTpPOHHBIE OpOUTAN
aTOMOB, HOH, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPULATEIHLHOCTD,
CTENEHb OKWUCIJIECHHUS, XUMHUYECKas CBs3b, MOJIb, MOJSpHas Macca,
MOJISIpHBI 00BEM, KpUCTAJUIMUECKas PELIETKA, THUIbl XUMUYECKUX
peaxkuuit (OKMCIIMTENBPHO-BOCCTAHOBUTENIBHBIE, 9K30- u
HAOTEPMHYECKHE,  pEaKUMM  HOHHOro  oOMeHa),  pPacTBOp,
1.1 DJIEKTPOJIUTBI, HEJJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALINS,
OKHUCIIUTENNb, BOCCTAHOBUTENb, CKOPOCTb XHMHUUECKOW pPEAKLHH,
XMMHYECKOE  pPaBHOBECUE); TEOPUM U 3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKOM auccounanunu, llepmommueckuit 3akon J[.J.
MengeneeBa, 3aKOH  COXPAaHEHHUsSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUN S3bIK XUMHH, (PAKTOJIOTUYECKUE CBEJIEHUS O
CBOMCTBaX, cOCTaBe, IOJY4eHUH U O€30I1aCHOM MCIIOIb30BAaHUU
BAKHEMIIMX HEOPraHMYECKUX BEUIECTB B OBITY U IPAKTHYECKOH

JCATCIIPHOCTH YE€JI0BEKa

CdopMHUpPOBaHHOCTh YMEHHUH BBISIBIISATH XapaKTEpHbIE MPU3HAKU H
B3aUMOCBS3b W3Y4YCHHBIX IOHATUH, IIPUMEHATH COOTBETCTBYIOLIMEC
12 IOHATHS TIPU ONHMCAaHUM CTPOCHUS U CBOWCTB HEOPraHUYECKUX
' BEILECTB M MX IPEBPALLCHUI; BBISABIIATh B3aUMOCBS3b XMUMHYECKH X
3HAHUU  C MTOHSTHSMHU " IIPEACTABICHUSMHA IPYTUX

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

Bnagenue OCHOBHBIMH METOJaMU HAy4yHOI'O IMO3HAHUS BEIIECTB M
1.3 XMMUYECKUX SIBJICHHH (HaOMIOJeHUe, W3MEpeHHUe, HKCIEPUMEHT,

MOJIETUPOBAHUE)
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1.4

CdhopMHpPOBaHHOCTh YMEHUM OMPEAEIATh BAJICHTHOCTh M CTEIEHB
OKHCJICHUS XAMHYECKHX OJJIEMEHTOB B COCAMHEHHSIX Pa3TMIHOTO
cocTaBa, BHJI XUMHUYECKOM CBs3M  (KOBaJeHTHas, HWOHHAas,
MeTaJUTM4eCcKasi, BOJOPOIHAS) B COSAMHEHU X, TUI KPUCTAJUTMUECKOU
PEIIETKM KOHKPETHOTO BEIeCTBA (ATOMHAs, MOJIEKYJIsIpHasl, HUOHHAas,

METaJNTNYeCcKas)

1.5

CdopMHUpOBaHHOCTh YMEHUH ONPENEIATh XapaKTep Cpeasl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCIMHECHUI

1.6

CdopMupoBaHHOCTh ~ yMEHHUSI  KIACCH(UUIMPOBATH  XUMHUYECKUE
peaKuyy Mo pa3TUYHBIM MPU3HAKaM (YUCITY U COCTaBYy PEarrpyrOIIu X
BEIIIECTB, TEIUIOBOMY J(eKry peakuu, HW3MEHEHHIO CTeleHen
OKHCIIEHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaklMH,  Y4aCTHIO

KaTaJIn3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUM COCTaBIIATH YPAaBHEHHUS peaKHil
pa3NUYHBIX THUIIOB, MOJHBIE M COKpAUEHHBIC YPaBHEHHS pEaKiuil
HOHHOTO OOMEHA, YYWTBHIBAs YCIOBHUSA, MPU KOTOPBIX 3TU PEAKINU

UJIyT JI0 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHI MIPOBOJUTH peakuuu,
ITOATBEPKAAOIIME Ka4eCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHWYECKUX BELICCTB, PACIO3HABATH OIBITHBIM ITYTEM HOHBI,

MPUCYTCTBYIOIIME B BOJHBIX pAaCTBOPAX HEOPraHUUYECKUX BEILECTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBATH CYIITHOCTH OKHUCJIUTCIBHO-
BOCCTAaHOBUTCIIbHBIX peammﬁ moCpeaACTBOM COCTaBJICHUA

3JIEKTPOHHOTO OajiaHca 3TUX PEeaKIi

1.10

CdopMupoBaHHOCTh YMEHHII OOBACHATH 3aBUCHUMOCTh CKOPOCTHU

XUMUYECKON PEAKIUU OT Pa3IUYHBIX (JAKTOPOB

1.11

ChopMUpPOBaHHOCTh YMEHHUH OOBSCHATH XapakTep CMEIICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3/ICHCTBHS

(mpuuuun Jle Hlatense)

OO0mus 1 HeopraHuveckass XUMHUS

2.1

CdopMHpPOBaHHOCTh YMEHHUM pPacKpbIBaTh cMbICH Ilepromnueckoro
3aKOHAa J.N. Meunneneesa u JIEMOHCTPHUPOBATH €ro

CUCTECMATU3UPYIOLIYIO, O6’L$ICHI/ITCJ'IBHYIO U NOPOTHOCTUYCCKYIO

dyHKUIH
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2.2

ChopMHpPOBaHHOCTh ~ YMEHHUM  XapaKTepHU30BaTh  AJIEKTPOHHOE
CTPOEHHUE AaTOMOB XMMHYECKUX JJEeMEHTOB 14  mepuoaos
Ilepnoauueckoi CHUCTEMEI  XUMHYECKUX anementoB  JI.M.
MeHneneeBa, UCIOIB3Ys TTOHATHUS «S-, P-, d-3JECKTPOHHBIC OPOUTATI,
«OHEPTEeTUUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH M3MEHCHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUU MO Mepuojam u
rpynnam Ilepuoguueckoil cucrembl XuMuueckux saemeHToB .M.

Menneneesa

2.3

CdopMupoBaHHOCTh YMEHUM XapaKTepu30BaTh (ONMUCHIBATH) OOIWeE
XMMUYECKHE CBOWCTBA HEOPraHWYECKMX BEIIECTB Pa3IMuHBIX
KJIacCOB, MOJITBEPK/IaTh CYIIIECTBOBAHNE TEHETHUYECKON CBSI3H MEXY
HEOPraHMYEeCKMMM  BEIIECTBAMM  C  TIOMOLBI  ypaBHEHUH

COOTBETCTBYIOIIMX XUMHYECKUX PEaKLIHil

24

CdopMHUpOBaHHOCT YMEHHI YCTaHABIMBATh IPUHAICKHOCTh
HEOPraHM4eCKUX BEIIECTB II0 UX COCTABY K ONPEIEIIEHHOMY KIaccy
(Tpymrie) coequHeHU (IPOCThie BEUIECTBA — METAJUIBI U HEMETAJLIBI,

OKCHJIbI, OCHOBAHHSI, KUCJIOTHI, aM(POTEPHBIE THPOKCUIBI, COJIN )

2.5

CdhopMupPOBaHHOCTh YMEHH I HCTIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY
IUIS COCTaBJ€HHS (OPMYNT BELIECTB M YPAaBHEHHH XUMHYECKUX
peakuwnii, cuctemarnueckyro HomeHkarypy (IUPAC) u TpuBuanbHbIe
Ha3BaHMUS OTHEJIbHBIX HEOPraHWYECKUX BeIeCTB (YrapHblii ras,
YIJICKUCIBIM Ta3, aMMHUAK, Talm€éHas W3BECTb, HEral€Has W3BECTb,

NUTHEBAs COJIA, TUPUT U JPYTHE)

2.6

CdopMupPOBaHHOCTh YMEHHUH XapaKTEPH30BaTh (OINKCHIBATh) OOIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, TIOJITBEPIKIATH CYIICCTBOBAHUE TEHETHYCCKON CBSI3H MEKIY
HCOPTaHMYECKMMH  BCIIECTBAMH  C  IIOMONIBIO  YpaBHEHUH

COOTBCTCTBYHOIIMX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCTh ~ YMEHUH  IJITAHUPOBATh ¥ BBITOJHSATH
XUMUYECKHI DSKCIIEpUMEHT (pa3iokeHue NepoKCHAa BOAOpoJa B
MPUCYTCTBUU KaTajan3aTopa, OMpeesieHue CPeibl pACTBOPOB BEILECTB
C TOMOIIBIO YHUBEPCAIBHOTO WMHAMKATOPA, BIUSHHUE PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XMMHYECKOM peakuuu, peakuuu HOHHOIO
oOMeHa, KaueCTBeHHbIE peakuuH Ha cynb(ar-, kKapOoHAT- U XIOPHUI-
AHUOHBI, HA KATUOH aMMOHUS, PEIICHHE IKCIIEPUMEHTAIbHBIX 3324

o TeMaM «MeTalibl» U ((HeMeTaJ'IJ'IBI») B COOTBCTCTBUU C IIpaBUJIaMU
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TEXHUKH O€30MacHOCTH TMpu OOpaIieHWH C BEIIECTBAMH U
7abopaTOpHBIM  00OpYIAOBAaHWEM;  MPEJCTABIATH  PE3YAbTAThI
XUMHUYECKOTO  JKCIIEpUMEHTa B  (OpMe 3amicH  ypaBHEHUM
COOTBETCTBYIOLIMX peakiuii U (GopMynupoBaTh BBIBOJIBI HA OCHOBE

3TUX PE3yJAbTATOB

2.8

CdopMuUpoBaHHOCTh YMEHHI COONIOAATH TMpaBUJIA TOJH30BAHUS
XAUMHYECKOW TOCYIOM M JTAOOPaTOpHBIM O0OpYIOBaHUEM, a TaKKE
npaBuiia 0OpaIeHusl ¢ BEMIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMHU

11O BBITIOJTHCHUIO na6opaT0prlx XUMHUYECKHNX OIIBITOB

2.9

CdopMHUpOBaHHOCT ~ YMEHHMH  XapakTepu3oBaTb  XUMHYECKUE
IPOLIECCHI, JISKAIME B OCHOBE MPOMBIIIIEHHOTO MOJIYy4eHUs CEpHON
KHCIIOTBI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD IPEJICTaBICHUN 00
OOIMX HAy4YHBIX TNPUHIHMIAX M OSKOJOTMYECKUX IpobdiIemMax

XUMHUYCCKOTO MMPOU3BOACTBA

XUMHUS U )KU3HBb. PacuéThl

3.1

CdopMupPOBaHHOCTH MPEACTABICHUN O XUMHUUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJU XUMUHU B IIO3HAHUU
SBIICHUN TPUPOABI, B (OPMHUPOBAHMH MBINUIEHUS W KYJIBTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONW TIPaMOTHOCTH, HEOOXOAMMOM IS
peleHUs] TPAKTHYECKMX 3aJad M SKOJOIMYeCKd OOOCHOBAHHOTO

OTHOILICHUSI K CBOEMY 3[I0POBBIO U MIPUPOAHOM cpelie

3.2

CdopMupoBaHHOCTb  YMEHHI KPUTHYECKU aHaNIU3UPOBAThH
XUMHUYECKYI0 HH(POpMALHIO, MOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHMKOB

(cpeacTBa MaccoBOli KOMMYHUKAIUU, ceTb IHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh YMEHUH COOMIONATh IpPaBHUIa JKOJIOTHYECKU
11e71eco00pa3HoOro MOBEACHUS B OBITY U TPYAOBOM NEATENILHOCTH B
[EIsIX COXPAaHEHHUsI CBOETO 370POBbsi U OKPYXKAIOIIEH MpUpPOIHON

cpensl

3.4

Oco3HaBaTh ONAaCHOCTH BOBﬂGﬁCTBHH Ha JKHUBBIC OpPIraHU3MbI
OHpe,Z[eJ'IéHHBIX BCHICCTB, IOHHMAasA CMBICJI I10Ka3aTCJIsd HI[K,
IMOACHATDH HaA ITpUMEpax CIIOCOOBI YMCHBIICHHUA U IPEAOTBPALICHU S UX

BpCAHOIO BO3ACHCTBHUS Ha OpTraHU3M YCJIOBCKaA

3.5

ChopMUpPOBaHHOCTH ~ YMEHUH  TPOBOJUTH  BBIUMCICHUS  C
MCIIOJIb30BAHUEM IOHATHUS «MACCOBAsl JIOJIsI BELIECTBA B PACTBOPE»,

O0OBEMHBIX OTHOIICHUM Ta30B TPH XUMHUUYECKUX PEAKIUSIX, MacChl
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BEIECTBA MITH 00bEMA Ta30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO W3 yJaCTBYIOUMX B PEAKIHH BEIIECTB,
TETUTOBOTO d(eKTa peaKinu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChI

BCHICCTB, IPCBPAICHUS U COXPAHCHUA OHCPTUH
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HPOBEPAEMBIE OJIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT CO/I€ PKAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpraHquCKOﬁ XNMHUH

1.1

[Ipeamer opranumyeckord XMMHU: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B
MOJYYEHUU HOBBIX BEIIECTB M MAaTEpHUATOB. TeopHsi CTPOCHUSI OPraHUYECKUX

coequHeHuit A.M. byriepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CtpykrypHble (OpMYJIBI OpraHMYECKUX BEIIECTB. ['OMoyIOTHs, H30Mepus.
XuMHUecKkas CBSI3b B OPraHUUYECKMX COECIUHEHUSIX — OJMHAPHBIE U KpaTHbIE

cs3u. [IpencraBienne o KiacCu(UKAIMY OPTAaHUYECKUX BEIICCTB

1.3

Homenkinarypa opraHuyecKuX COeTMHEHU (cucTeMaTudeckas) U TpUBHajbHbIE

Ha3BaHHU S BaKHECHIIIMX HpeHCTaBHTeHCﬁ KIIaCCOB OPraHHUYCCKUX BCHICCTB

VYrieBonopoabl

2.1

ANKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
NpoCTeIMe MPEACTABUTENN AIKaHOB: (PU3NYECKME M XMMHUUYECKHE CBOWCTBA
(peakuuy 3aMelIcHUS M TOPEHMs), HAXOXACHUE B IPHUPOJE, MOIYyYEHHE U

IIPUMEHEHUE

2.2

AJIIKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKH I pAa. OTHUiIeH " IMPOIMHJICH —
HpOCTGﬁH.lHC NpeACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/I‘IGCKI/IC 1 XHUMHYECKHE CBOMCTBA
(peaKI_[I/II/I ruapupoBaHus, TaJOICHUPOBAHUA, TUApaTalluU, OKUCICHHUA U

HOJII/IMepI/I3aI_II/II/I), IMOJIYYCHHEC U TPUMCHCHHUC

2.3

Anxanuensl: OyragueH-1,3 u MetunOyramues-1,3: cTpoeHue, BakKHEHIME
XUMUYECKHE CBOMCTBRA (peakius noaumepusanun). [loaydenne cunTeTHyecKoro

KaydyyKka U pe3UHbI

24

AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOCHH S, TOMOJIOTHYECKUH Psifl. ALIETUIICH —
NPOCTEWIIMI TPEACTaBUTENb AalKMHOB: COCTaB, CTpOeHHUE, (U3UYEeCKue u
XUMUYECKME  CBOWCTBA  (peakuuu  TUAPUPOBAHMS, TAJIOI€HHUPOBAHUS,

TUJipaTaluu, TOpeHus), IoJIydeHe U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NUECKHE W XUMHYECKUE CBOMCTBA
(peakuuu TaJOTCHUPOBAHUS W HUTPOBAHUS), MONydeHHE M TPUMEHEHUE.
Tomyon: coctaB, cTpoeHUe, PU3NUECKHE M XUMHUYECKHE CBOMCTBA (peakuuu

raJJOTeHUPOBAHUS U HUTPOBAHUSI), IIOJYyYEHUE U NpUMEHEHHE. TOKCMYHOCTh
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apeHoB. ['eHeTHYecKas CBsI3b MEXAY YINIEBOAOPOIAAMHU, NMPUHAUICKAIMMUA K

Pa3INYHBIM KiIacCaM

2.6

[lpupoaHble HMCTOYHMKM YIII€BOAOPOJOB. IIpuponHBI ra3 W MOMYTHbBIE
Hedrsaable Ta3el. Hedrs u e€ mpoucxoxaenue. CriocoOb! mepepaboTku HeTH :
IIEPETOHKA, KPEKUHI (TEPMUYECKU, KaTaJuTU4ecKuil), nuponus. [Ipoaykrsl
nepepaboTKH He(TH, UX IPUMEHEHNE B TPOMBILIIEHHOCTHU U B ObITy. KameHHbIi

YroJib ¥ MPOIYKTHI €T0 MepepadoTKu

Kncnoponcozlepncaume OpraHn4YeCKUucC COCANHCHUSA

3.1

[lpenenvHble OAHOATOMHBIE CHHUPTHI. MeTaHOJN W 3TaHOJN: CTPOCHHE,
¢u3nUeckue M XMMHUYECKHE CBOMCTBa (peakuuu C aKTUBHBIMU MeTallJIaMH,
raJoreHOBOJIOPOJIaMH, TOpPEeHHE), MpUMeHeHue. BoIopoaHble CBSI3U MEKIY
MOJIEKYJIaMi CIUPTOB. JleficTBHe MeTaHOIa M 3TaHOJIa HAa OPTaHU3M YeJIOBeKa.
MHoroaroMHble CHUPTHI. DTUICHIIINKOIb U TIHIEPUH: CTpOCHUE, PU3UUECKIE
U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO INEJIOYHBIMH METaNIaMH,
KaueCTBEHHAsl PeaKiisi Ha MHOTOaTOMHBbIE CHUPTHI). JlelicTBHe Ha OpraHu3M

YCJI0BCKA. HpI/IMeHeHI/Ie MO epruHa U STUJICHITIMKOJIA

3.2

@deHoN: CTpOeHUE MOJIEKYNbl, (U3MYeckue ¢ XUMHUYECKHE CBOWCTBa.

Tokcuunocts Qenoina. [lpumenenue erona

33

A.]'IL,Z[CI’I/IIIH N KCTOHHEI. (DOpMaHB,I[CTI/I,[[, alCTAIIBACTUA: CTPOCHUC, (I)I/I3I/I“ICCKI/IC
n  XUMHYCCKUC CBOMCTBaA (peaKL[I/II/I OKHCJIICHUA MW  BOCCTAHOBJICHHS,

KadyCCTBCHHBIC peaKI_II/II/I), MOJYYCHHUEC U TPUMCHCHHC

34

O,Z[HOOCHOBHBIC NpCaciibHbIC Kap6OHOBBIe KN CJIOTHI. MypaBbI/IHaH Hn YKCYCHas
KUCJIOTBI: CTPOCHUC, (I)I/I3I/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA (CBOﬁCTBa, O6I.I.[I/IC
AJId KiIacCa KHUCIIOT, pPCaKus 3Tep1/1(b1/11<aul/m), IMMOJIYYCHHUEC W TIPUMCHCHUC.
CTeapI/IHOBaH H OJICMHOBA KMCJIOTBI KaK IMPCACTABUTCIIN BBICIINX Kap6OHOBBIX

KHCIOT. MBl1a Kak COJIM BBICIIMX Kap6OHOBbIX KHCJIOT, UX MOIOIICC I[GI\/'ICTBI/IG

3.5

CnoxHbIe 2¢UpBl KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornyeckas poib

KHUPOB

3.6

YrieBonbl: cocTaB, KIacCU(UKALHUS YIIIEBOAOB (MOHO-, M- U TIOJUCAXapU/IBI).
['mroko3a — mpocTednmii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS MOJICKYIIBI,
¢u3uYeckue W XMMUYECKHE CBOHCTBA (B3aMMOJCHUCTBHE C THJAPOKCHIOM
menu(Il), oxucieHme ammMHauHBIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJIE, IPUMEHEHMUE,
ounosornueckast posib. @otocuHTe3. DpyKTO3a KaK M30MEP TIIOKO3bl. Kpaxman

" OCJUII0JI03a KaK MMPUPOJHEBIC ITOJIMMEPHI. CTpOGHI/Ie KpaxMajia U HCJITKOJIO03EI.
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duznyeckue M XUMHYECKHE CBOMICTBa Kpaxmana (IMIpoJin3, KaueCTBEHHas

peaxIus ¢ HOJA0M)

4 AzoTconepKalme OpraHuYecKre COeqMHEHUS

AMWHOKHCIOTEI Kak aMCI)OTepHBIe OpTaHHUYCCKUEC COCANHCHUSL. dusuueckue u
4.1 XMMHYECKHUE CBOICTBA aMHHOKHCIIOT (Ha IpuMepe FJ'II/II_II/IHa). buonornueckoe

3Ha4YCHHE aMHUHOKUCIIOT. lenTu st

benxu Kak npuUpOAHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. llepBuunas,
4.2 BTOPUYHASI U TPETHUYHAsl CTPYKTypa OelkoB. XMMHUYECKHE CBOWMCTBA OEIKOB:

TUapoJIn3, JCHATypalraA, KAYCCTBCHHBIC PCAKIIMU Ha Oenxu

5 BBICOKOMOJIEKYIISIPHBIE COEUHEHUS

OCHOBHBIC TIOHSATHS XUMHUH BBICOKOMOJICKYJISIPDHBIX COEIMHEHUIM MOHOMCD,
51 moJMMCED, CTPYKTYPHOC 3BCHO, CTCIICHb noJmmepu3anuu, CpCaHsa
MOJICKYJISIpHAdA Macca. OCHOBHBIC MCTOAbl CHUHTEC3a BBICOKOMOJICKYIISAPHBIX

COCI[HHGHHP'I — HOJIMMEpH3alUd U MMOJIMKOHACHCAITU A

OKCIIepUMEHTAIbHBIE METO/Ibl M3y4eHUs] BELIECTB M HMX MPEBpPALICHUN:
5.2 O3HAaKOMJICHME ¢ oO0pa3laMu HPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,

MJ1acTMacc, KayqykoB. [lomydeHHne CHHTETHYECKOTO Kayuyyka W pe3UHbI

11 KJIACC

Kon IIpoBepsieMblIii 3J1€MEHT COJIe PKAHUA

1 TeopeTrnueckre OCHOBBI XUMUH

XUMHUYECKUM 37eMeHT. ATOM. SIpo aTroma, U30TOIbI. DJIEKTPOHHAsI 000JI0UKa.
11 DHepreTuyecKue ypoBHU, HOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-3JI€MEHTHI.
OcobeHHOCTH pacnpeaeNeHUs YJICKTPOHOB 110 OPOUTATISIM B aTOMaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(MUTYpAIUs aTOMOB

[Tepuonuueckuit 3akoH u Ilepumogmueckas cucTeMa XMMHUUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKk0HA U [leproandeckoil cucTemsl
13 xumMuueckux anemeHToB .M. MeHzeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB XUMHYECKUX 3JIEMEHTOB M
0o0pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIECTB MO TPYyINaM U MepHoJaM.

3HaucHHE NCPUOANYICCKOI0 3aKOHA B PA3BUTUHU HAYKH

13 CtpoeHue BemecTBa. XUMHYECKas CBs3b. BHIIBI  XMMHUYECKOW CBSI3U

(koBaJIeHTHasl HEMOJspHas U MOJSpHAs, WOHHAas, MeTajuinuyeckas). HoHbr:
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KaTHOHBl M aHWOHBI. MeXaHW3Mbl 00pa30BaHUS KOBAJICHTHON XUMHUYECKOU

cBs13U (OOMEHHBIN U JOHOPHO-aKIenTOpHBIHN ). BogopoaHas cBs3b

1.4

BanentHocTh. DneKkrpooTpunareabHoCTh. CTENEHb OKUCIEHUS

1.5

Bemectpa MOJICKYJIIIDHOI'O U HEMOJICKYIIAPHOTO CTPOCHH . 3aKOH ITOCTOSIHCTBA
COCTaBa BelleCcTBa. THUIIBI KPUCTAINIMYCCKUX peIJ_IéTOK. 3aBHCHUMOCTb CBOICTBA
BCIICCTB OT THIIA KpHCT&HHH‘IGCKOfI peI_I_IéTKI/I. Ilonsarue o AUCIICPCHBIX
cucreMax. VICTHHHBIE U KOJUIOMIHEIE PacTBOPHLI. MaccoBas 10jd BEIeCTBa B

pacTBOpe

1.6

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHU. Homenknarypa

HCOPraHNYCCKNX BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccudukanusi — XMMMUYECKMX — peakuii B
HEOPraHMYECKOM U OPraHMYECKOM XMMHUH. 3aKOH COXPAaHEHMS MacChl BEILECTB,

3aKOH COXpPaHEHMS U IIPEBPALCHUS DHEPTUH IIPU XUMUUYECKUX PEAKIIHUAX

1.8

CKOpOCTL peaKkuuu, €€ 3aBUCHUMOCTb OT Ppa3InIHBbIX (baKTOpOB

1.9

OOpatuMble peakiuu. XUMHYECKoe paBHOBecue. DakTophl, BIUSAIONME Ha

cocTosiHue XuMuieckoro paBHoBecus. [Ipunuun Jle [laTense

1.10

Dnexrponutuueckas auccounanus. CunpHble U ciaalbie dnekTpoiauTsl. Cpena
BOJHBIX pAacTBOPOB BEUIECTB: KHUCIAs, HEWTpanbHas, IienouHasd. Peaknum

HUOHHOTO OOMeHa

1.11

OKUCIUTENBHO-BOCCTAHOBHUTEIBHBIC peaKkunuunu

HeopraHI/IquKaﬂ XUMU A

2.1

Hewmeramel. [lonoxenne HemetaiuioB B [lepnoandeckoii cucreMe XMMUYECKH X
anemenToB J[.W. MenneneeBa 1 0COOEHHOCTH CTpOCHHS aTOMOB. Du3nveckue

CBOICTBAa HEMETAJUIOB. AJUIOTPOINHUS HEMETAJUIOB (Ha IpHUMEpe KUCIOopo[a,

cepsl, ochopa u yrneposaa)

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJOT€HOB, CEpbI, a30Ta,
docdopa, yrmepoma W KPEeMHHS) U UX  COCAUHEHUN  (OKCHUJIOB,
KUACIIOPOJICOJIEPIKALMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuit). [Ipumenenue

Ba)XXHENIIIMX HEMETAJUIOB Y UX COEAUHEHUN

2.3

Merannel. [lonoxxenue MeramioB B llepuoanyeckoil cucremMe XMMHUYECKUX
anemenToB J[.. MenaeneeBa. OcoOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 00010UEK
aToMOB MeTaiioB. O6mume (u3ndeckue cBoicTBa MeTauIoB. CIIaBbl METAILIOB.

aﬂeKl“pOXI/IMI/I‘leCKI/Iﬁ paAa HaprDKeHI/Iﬁ MCTaJIlIOB
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XUMUYECKHE CBOMCTBA BaXHEHIMX MeETAUIOB (HATpWid, Kaiauil, KaJbIUi,
MarHui, allfOMUHUM, IIUHK, XpOM, JK€JIe30, MeJlb) U UX coenuHeHuu. Oomme

crocoObl oNTy4eHHs1 MeTauioB. [[puMeHeHre MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBs3b HCOPraHUYCCKH X BCIICCTB, MPUHAJJICIKAIMX K pa3JINYHBIM

KiaccaM

XUMHUS U )KU3HD

3.1

Ponp xumuu B oOecrieueHUM SKOJIOTMYECKOM, HHEPreTMUecCKOW U MULIEBOM
0€3011acHOCTH, Pa3BUTUU MeIULINHBI. [IoHSATHE 0 HaydHBIX METOJAaX MO3HAHUS

BEIECTB M XMMUYECKAX PEAKIINI

3.2

[pencraBienus 06 00X HAYYHBIX MPUHIHIIAX TPOMBIITICHHOTO TTOIY4CHUS
BaXHEMIMX BeLIECTB. YeoBEK B MUPE BEUIECTB U MATEPUAJTIOB: BAKHEUIINE
CTPOUTEIBHBIE MAaTEPUalbl, KOHCTPYKIIMOHHbIE MaTe€pUalibl, KPaCKu, CTEKIIO,
KepaMHKa, MaTepuaybl I 3JIEKTPOHUKH, HAHOMATEpPHUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIE yA00peHUsI

3.3

Xumusa u 3A0POBLC UYCJIOBCKA: IIpaBUJIa HUCIIOJIIb30BaHUA JICKAPCTBCHHBIX
npcenaparoB, IIpaBulia 0C30I1aCHOTO0 M CIIOJIb30BAHUS npcrnaparoB OBITOBOM

XMMHUH B IOBCEIHEBHOM KM3HHU
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSA3ATEJbHBIE YYEBHBIE MATEPHAJIBI UTST YYEHUKA

1. Tabpuensn O.C. Xumus. 10 kiacc. ba3oBblil ypoBeHb: yaeOHHUK AJ1s1 0011Ie00pa30BaTEIbHBIX
opranusauui. — M.:IIpocselenue.

1. Ta6puensa O.C. Xumus. 11 kiacc. ba3oBblil ypoBeHb: yaeOHUK 7151 0011Ie00pa30BaTEeIbHBIX
opranu3auui. — M.:IIpocselenue.

2. Xwumwus. 10-11 wracepr. CripaBounuk 1y1st moarotoBku kK EI'D (mox pen. O.C. 'abpuensiHa). —
M.: Ilpocsenenue.

3. Tlepuommueckas cucteMa xuMmuaeckux anemerToB J[.M. Menneneera (Tabimra s

IIKOJIbHUKOB ).

TaGnuia pacTBOPUMOCTH KU CJIOT, OCHOBAHHUM U COJIEH B BOJIE.

DNEeKTPOXUMHUYECKU I PsIIT HAallPSHKEH U METAILIOB.

Tabnuia HHAMKATOPOB (OKpACKa B PA3IMYHBIX CPEIax).

Psan akrusHOocTH MeTasuioB H.H. BekeTosa.

© N oA

Tabnuna «I eHeTHyecKas CBsI3b M1y KJIacCaMy OPTaHHYECKUX COS/TNH CHUID.
9. Tabmuua «OCcHOBHBIE KIIACCHI OPTaHMYECKUX COETTHEH Ui

10.
METOIANYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

1. Cnenuduramus KOHTPOJBHBIX H3MEPHUTELHBIX MATEPUAJIOB /1151 TpoBeaeHus EI'D o xumun
(OUIIN).

2. Jlemonctpanuonnsie BapuanTsl EI'D o xumuu (OUIIN).

3. Meroanueckue peKOMEH IalUH 110 MTPENOJaBaHN 0 XUMU U Ha YPOBHE CPEIHET0 O0ILEro
oOpazoBanus (mruckMa MuHnpocsemeHust Poccun).

4. AprembeBa E.A. Xumust. 10—11 knaccer: MeToudeckue pekomeH narmu. — M.: JIpoda.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETHU
HUHTEPHET

1. ChopaBOYHHMK XMMUUYECKUX COeqMHEeHnI — https//chemister.ru

2. Pemy EI'D (xumust) — https//chem-ege.sdamgia.ru
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3. Tlopran «bubmuotexa [IOK» (10 xacc) — https//m.edsoo.rw/7f4202bc
4. Tlopran «bubmmoreka [IOK» (11 kmacc) — https//m.edsoo.ru/7f420442
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