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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatensHoM cTanaapte COO, ¢ yu€rom Konnenuuu npenogaBanusi y4eOHOTO
npeamera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crtparerun pa3utusi Bocnutanus B Poccuiickoit deaepanun Ha nepuona a0 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCSl CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3alllM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTalloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XHMHMYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCSA Ha
ypOBHE CpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOCHHE KOTOPOrO OMPEAENICHbl B MPOrpaMMe MO XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TPUPOILI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIMX LieJed U MPUHLHUIIOB,
XApaKTEPU3YIOIINX COBPEMEHHOE COCTOSHME CHCTEMBI CpPEJHEro oOIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHHUS, B
CO371aHUE LIEJIOCTHOI'O MPEICTABICHUS 00 OKPYKaIOIIEM MHpE KaK O €IMHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHHU Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXKHBIMU 00JIACTAMHU IPUMEHEHHS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HampaBjieHa Ha pelIeHue
I00adbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISIMH W TMPUHIMIIAMU CPEIHETO OOIIEro
obpaszoBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUS»  SBISIOTCS 0a30Bble  KYpPChl —
«Oprannueckass xumusi» U «OOImas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKONW XUMHH (C BKJIFOUCHHUEM 3HAHUN M3 OOIICH XMUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUNM HAa  ONpENeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpOeHUH BelecTB. CBeieHus 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHUH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs IEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuall W (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XAMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdeckKas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOMIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMUMHUYECKUX PEAKLMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TPOTEKAaHUs JonoHAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIUIUMU KYJIBTYPOJIOTMYECKU W TPUKIAJAHOW XapakTep. OTH
3HaHUSI CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTh €€ JJIs IOTIOTHEHU S 3HAHUH,
pEeUIeHNs HHTEIJIEKTYaIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENBCKUX 3a/1a4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mpeaMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCSA MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (uiIocoPcKkux wujeh, TaKuX Kak: MaTepUalbHOE E€IUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOECHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUus TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B numane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIMA3ALUU
OoOy4Jaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBalOT (popmupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOiieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIy, HEOOXOAMMBIX ISl TNPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBbCKOM JEATEIIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B IIO3HAHUHU
XUMHUH.

B mpakTthke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeH H3YYCHHS MpEIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEICICHUIO LENEH H3Yy4YECHUs
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAAHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeEHIen
COCTaBJISAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHHUE CYIIHOCTH AOCTYIHBIX
0000111eHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEaKIINi, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conep:kaTenbHas XapakTepUCTHKA Ielel U 3a1ad U3ydyeHus
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMHUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHONW OpraHu3alliy, BIAJICIONIET0 HE HAa0OpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
MPAKTUYECKUX 3a/a4.

B cBsI31 ¢ 3THM TIpH U3y4YeHUH NpeaMeTa « XUMHUsD TOMUHUAPYIONIEe 3HAUCHHE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

azanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHBIX BHUIAOB
JESTENBHOCTU: PEIICHUs MPoOseM, MOUCKa, aHainu3a U 00paboTku mHQpOpMAIIHH,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETHHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKA C MO3ULHUA SKOJOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA M aHalu3a y4yeOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0JaTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEIACHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0AIbHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHom mmaHe cpemHero oOmiero oOpa3oBaHUsA MPEAMET «XUMHUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 001acTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6r1iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. TeOopusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(puKalMM OpraHUYecKux BemecTB. HomeHnknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepualiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJACHUE W OINHCAHHE
JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTEIN aTKeHOB: (U3MUYECKHEe U XUMHUYECKHUE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTEHUPOBAHMS, TUApATAlUU, OKHCICHUS W
IIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlonydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu raJoreHUpoOBaHHsS U HUTPOBAHUS), MOJYUEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumenerue. TOKCUYHOCTh ApEHOB.



I'eneTnyeckast CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKANIUMU K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaTuTH4YecKuil), mnupoiau3. [IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHE C 00pa3lilaMy IIacTMace, KaydyyKoB U pe3uHsl, kosekuuu «Hed1e»
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJION€HOIPOU3BOIHBIX,
pOBEJICHNE MIPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHrnlie 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kucaopoaconep:kamme opraHn4ecKkue coenHeHUus

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAHOJIa HA OPTAaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aMMOCHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas PpEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3Mm 4enoBeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHUE MOJEKYJIbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCIIOT, Peakius dTepudukaium), noxydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbele 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0xHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccudukauus — yrieBoaoB  (MOHO-, Au- U
nonucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcua cepedpa(l), BocctaHoBIEHUE,
OpO’KeHUe TII0KO03bI), HAX0XKACHUE B MPUPOJIC, MPUMEHEHUE, OMOIOTHYECKas POJIb.
dorocunTe3. PPyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue Kpaxmaina H
neuoiao3bl.  du3ndyeckue W XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI pEaKIUsl C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAILCHUI:
poBeJCHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCTOTHI Kak aM(OTEpHbIE OpraHudeckue coeruHenus. dusnueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallis, KaueCTBEHHbIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoOMOJIEKY ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCAIIHS.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHMS] BEIIECTB M HUX MPEBpPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaAMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKON XMUMUHU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU I OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO0mue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUNYHOCTb, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
JHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSHUE
BEIIEeCTBa, (DM3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: knerka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOTIAEMbIE, TOTLTUBO,
pecypchl.

TexHomorusi: MUIIEBBIC MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI XUMMH

XUMUYECKUA 3JaeMeHT. AToM. Sapo aroma, H30TOMNBL. JIEKTPOHHAA
00010uKa. DHEPreTHYEeCKHE yPOBHH, MOIAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUus JJICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEpHOAMYECKOr0 3akoHa M Ilepuogumueckodl CHUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEPHOJaAM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJICHTHAsI HEMOJSApHAs W TMOJSpHAs, MOHHAS, MeTa/uIM4eckas). MeXaHu3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBsS3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenenpb okucieHus. MIoHbl: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenxkiarypa
HEOPraHWYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHbIC U cinadbie anekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAasd, HEUTpaIbHasl, IIEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taonui «llepuoanueckas cucrema xumudeckux snemenTor [I. U.
MenneneeBay, U3ydeHUE MOJeNeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA00PATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACICHNE CPEbl PACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATHLHOTO HHINKATOPA, PEAKIIUU HOHHOT'O OOMEHa), POBEICHUE
IpaKTUYECKON paboThl «BiusHUE pa3audHbIX (AKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumny».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUEThI C UCTIOJb30BAHUEM MTOHITHUS «MACcCOBas 10JIA
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nyYecKue CBOMCTBA HEMETAUIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrimeponra MW KpEeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOLOPOAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTauioB. OOmue dusndeckue cBoicTBa MeTauioB. CrutaBbl METaJIOB.
DIIEKTPOXUMHUYECKHUMN P HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAOJNIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuétel mMaccel BemiecTBa mWiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOU M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX  ITPOMBIIIJICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUalibl JJIs AJICKTPOHUKH, HAHOMAaTepHasbl, OPraHUYECKHUE U MHUHEPAIbHBIC
yIOOpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 HCTIOIb30BaHUS MPEapaToB OBITOBON XMMHUU B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW OOmEed u
HEOPraHW4YeCcKor XMMuU B 11 Kilacce oCymiecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEeHHO-HAYYHBIC TIOHATHS: HAay4YHBIM (DakT, THmores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, KilacCHPUKamMs, IEePUOJIUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, YHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKU YPOBEHb, BENIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DSKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOMAEeMbIE, TOTUINBO,
PECYpCHI.

TexHoMOTUA: XUMHUYECKAsl MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS POMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3yJibTaTaM OCBOCHHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckoil OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30BaHus SABISIETCSI CUCTEMHO-JEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XJAAaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
OOy4JaromuXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIBHOCTH MTPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX IMPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MOJIYYEHUH U TTOCIICAYIOIIEM aHATN3e
uH(OpPMaIINK O TTEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJEHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrO/ICHUST TIpaBUJI OE30I1MaCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOMIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEeI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpaBJIEHHOCTHU (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiuud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11eJ€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTWXKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIONB30BAHNS,

AKTUBHOTO HENPUATHS JICUCTBUN, NPUHOCAIIUX Bpel OKpYyKarouen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

NOHUMAaHHS CHeNM(DUKH XUMUUM KaK HayKd, OCO3HaHHUA €& pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU IS  COBPEMEHHOM
LIMBWJIN3ALMN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaNbHOM KYyJIbTYphl, PEIMIEHUH TIOOAIBHBIX MpoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCTENIHOTO TPY/a ¥ SKOJIOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUS! SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cdepax MpoPpeccuoHalIbHON
NEATEITbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqu51€: IMOHATHUSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTUHbBI MHpaA U CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyrI/Ie);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOW KOMIIETCHIINH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y9eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JNICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU NOo3HaBaTeJIbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LIEJISIMH;

HCTIOJIb30BATh MPHU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JENYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (opmysia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO TMO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI Jisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIICTOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM W  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
ITOMCKY METOJIOB PELICHHUS PAKTUYECKUX 3a4a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS HMH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  MPEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTE C XUMUUECKOM
uH(OpMalMel: MPUMEHATh MeEXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€iiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HWJACH, (POPMYIUPOBATH CBOU  TPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON padOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIACOBaHUSA TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCATbHBIMH PeryJTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBAThH MpejiaracMblii  aJITOPUTM JIEUCTBUH TIPHU
BBITIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYyYEHHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHalu3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)aroT:

chopMHUPOBAaHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIX XMMHU B TTIO3HAHUU SIBJICHUN TPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHOM cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBIN 00bEM, YTIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIep)KAIllUe COEJUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpPHbIE MPHU3HAKU TOHSTHIH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BELIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIWICH, AalETUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (EeHOoNI, (popManbIerus, ameTaabIeru/l, MypaBbUHA
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHSI MACChI BEILIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTanueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IIeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIYy HUMHU
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XHUMHUYECKMX PEAKIUH C HCIOIh30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX EPEPadOTKU U MPAKTHUECKOE
MPUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIUMCICHHUS [0 XUMHYCCKHM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HaYyYHOTO IMO3HAHMS, UCIIOIb3YEMBIX B XUMHUU TPHU U3YUYCHUU BEIICCTB U
XUMUYECKUX SBJIICHUHN (HAaOJI0ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpaleHus: C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMIOJHATh XUMHUYECKHIM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUH, TTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB PHU HAIrpPEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OPYNOBAaHHMEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alHMCH YPAaBHEHHH COOTBETCTBYIOIIMX PEAKIUN |
(dbopMynHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarmu, IHTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3HOro mNoBeAeHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LEIAX
COXpPaHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH NPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBILEHUSI W TMPEAOTBPALLCHUS KX BPEIHOTO BO3IECUCTBUSA HA OPraHU3M
YeJI0BEKa;

JUIs 00YYaroImMUXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYaroUIMXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HadueHuid JI. bpaiins ns 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJICHUU TPUPOBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM CpejIe;

BIIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PEIIETKA,
TUNBl ~ XUMUYECKHUX  PEaKlui, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW PpPEaKIMyi, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHWYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBISATH XapaKTCpHbIC NPHU3HAKK TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBiieHUs (popMyn BEIIECTB HM  YpPaBHEHMM XMUMHUYECKHX  PEaKIui,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/Ia, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPENIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSX PA3IUYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAsS, METAJNTMYECKasi, BOJOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTAaBy K OMNpeAe€HHOMY KJacCy/TpyIime
COoeIMHEHUH (MPOCThIE BEIIECTBA — METAIBl M1 HEMETAJLJIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
xumudeckux snemeHtoB JI. WM. MenpeneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX DJIEMEHTOB M UX COCIMHEHUHN IO MEPUOJAM U
rpynmam [lepuoguueckont cucteMbl XUMU4ECKUX 3eMeHToB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh, ~ YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHME TE€HETUYECKON CBSI3M MEKIY HEOPraHMYECKUMHU
BEILECTBAMU C TOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUA;

c(hOpMHPOBAHHOCTh YMEHHs KJIacCU(PUIIMPOBATh XUMHUYECKHE PEaAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIOLIUX BEILIECTB, TEILNIOBOMY
sbdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKiuy, y4acTHIO KaTalInu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIC W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHSI, TPX KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBIM COCTaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMHI  pPACKPBIBATH CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pPEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeictBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXallhie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCIEHUS C UCIIOIb30BaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUN Ta30B MPH
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHEM, a TaKkKe MpaBuiia OOpaleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKEeHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
OTpEJICTICHHE Cpebl PpPAaCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIni,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE AKCIIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamibl» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIHMI U (POPMYIHPOBATH BHIBOIBI HA OCHOBE ATHX
pPE3YIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHW  COONMIONATh  TpaBWiIa  DKOJOTHUYECKH
[IEJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmbeicn Tokasarens IIJIK, TOSCHATP Ha mpuUMeEpax CIOCOObI YMEHBIICHUS U
MPEIOTBPAIICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OOYYaroIMUXCs ¢ OTPAHUYCHHBIMHU BO3MOXXHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHHM;

JUIA CIIETIBIX W CHa0OBHUIANIMX OOy4YaIOUIUXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBoa0OpOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazueny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3¢upsbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINe 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
9TWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenne 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 N
AneruiieH — npocTteimmit
MIPEJICTAaBUTENb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MIPUHAJIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoIHbIE UCTOYHUKH YTJIE€BOIOPOJIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ TPOAYKTHI €€ TiepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb
U TIIMIEPUH
@DeHOoI: CTPOCHUE MOJICKYJIBI,

19 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

20 Anbrerunsl: GopMaibaerua U

alcTaabACTU . AI_ICTOH




21

OaHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIIOT

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBIE

25

CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

26

Kupsl: runposns, NpuMeHeHne,
OuoJIoTHYecKasi poJIb )KUPOB

27

VYrieBoapl: coCTaB, KiIacCupUKaITHsI.
Baxwueiine npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JI03a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

29

KountponsHas pabota no pasaeny
«Kucnopoacoaepkariye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepouHasi paboTa

30

OOmas xapakTeprcTHKa
a30TCOJIEPIKAIINX OPTaHHUYECKUX
coenuHenuit / Beepoccuiickas
npoBepoYHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH




AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE
OPraHUYEeCKHUE COCUHEHUS, UX

32 ouosiornyeckoe 3Hauenue. Ilenrumsl.

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTUHEHHUS

33 OCHOBHBIE TTIOHSATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHEIE METO/JbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHAYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHUYecKuXx 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeIUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Mengeneera
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHUCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukamums XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakluu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas pabota no pasaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

14

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01ne
(u3nuecKkre CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
Ps HAIIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/a4 10 TeEMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cepsl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U
UX COEINHEHUMN

23

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa u
UX COEIUHEHNMN

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeAUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN




26

O0001IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMe «HemeTramnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmnsi"»

28

KonTtponsHas pabota no temam
«Metamael» 1 «HeMeTaninely

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

30

AmpoTepHbIe HEOpraHUYEeCKHUEe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[Ipencrarnenus: 06 0OMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJYYeHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

34

Xumus u 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJIM XUMHU B TO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS H KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM JIst
pelieHus: MPaKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenne cucremMoll XUMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOTOJIAraloIre TOHSITHS (Monekyma, BaJICHTHOCT®,
AIEKTPOOTPHUIIATETFHOCTh, CTETICHb OKUCJICHHS, XUMUUYECKast CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YriaepOIHBINH CKEJET,
(GyHKIMOHANBHAS ~ TpyINa, pagukail, HM30MEpUsi, H30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- H
a30TCOJIEp>KaIlie COEAUHEHHUs, OMOJOTMYeCKd aKTHBHBIE BELIECTBA
(yrneBompl, )KUPBI, OCIIKH ), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XMUMHYECKOTO CTpoeHusi oprannyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJIYYEHHMH U OE30M1acCHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHMYEeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmMupoBaHHOCTh yMEHUW BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh UX  B3aMMOCBS3b,  HCIOJH30BATh
COOTBETCTBYIOILIME TOHATUS MPHU OMHCAHUU COCTaBa, CTPOCHUS U

NpeBpalleHN OPraHMuYeCKUX COSMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUH UCHOIB30BATh XUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypPaBHEHUI
XMUMUYECKUX  pEaKUMd,  HW3rOTaBIMBAaTh  MOJIENM  MOJIEKYJ
OpraHMYECKUX BEUIECTB M WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOT'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
onpenenéHHoMy Kiaccy (Tpymime) COeAUMHEHHM (YIJIeBOJOPO/IbI,
KUCIIOPOJA M a30TCOJCPIKAIINE COSNMHEHHS, BHICOKOMOJICKYISIPHBIC
COCI[I/IHGHI/DI), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIBI XUMHYECKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI NPUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus oprannueckux semiects A.M. ByrnepoBa 11t 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ©  a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAMHCHUS

2.1

CdopMHpOBaHHOCT, YMEHUH NPUBOJIWUTH TPUBHAIBHBIC Ha3BaHUS
OT/AENbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMaTbIETHI, aleTaabIeTu/I,
MYpaBbHMHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasl KHCJIOTA, TIIOK03a, (PpyKTO3a, Kpaxmall, IeJUI0J03a,

TJTUITAH)

2.2

CdopMHpOBaHHOCTH, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKne W XMMHYCECKHE CBOMCTBA THUIMYHBIX IPEIACTABUTEIICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
MPOIMIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH3ou,
METaHOJI, TAHOJI, ATUJICHIJIMKOJIb, TIIMIEPHH, ()ESHOJI, alleTalbICTH]I,
MypaBbHHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUIjI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIIOCTPUPOBATH F'CHECTHYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU npeacCTaBUTCIEIMHA Ppa3iIN4YHbIX KJIaCCOB
OPraHu4YCCKuX BCIICCTB YpaBHCHUSAMUA COOTBCTCTBYIOIINUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUPOBaHHOCTb ~ YMEHHMS  XapakTepu3oBaTh  UCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPaKTUYECKOe IPUMEHEHHE IMPOJYyKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUSA, HCMOJb3YEeMbIX B XUMUHU
MPU W3YYCHUU BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEPEHHE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BaTh
CHUCTEMHbIE XHMHMUYECKHE 3HAHUSA IS TPUHATUS PEIICHHN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA TIOJH30BAHUS
XUMUYECKON MOCY/ON M J1abopaTOpHBIM OOOPYAOBAHUEM, a TAKKE
TpaBuiia 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO na60paT0pHHx XUMHNYECKHUX OIIBITOB

3.3

CpopMHpPOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpAIICHUs] OPraHMYECKUX BEIIECTB
MpU HArpEeBaHWM, TIOJIYYCHHE OSTHJICHA U W3YYCHHUE €r0 CBOWCTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JICHATypaIlus
OCJIKOB IPU HArPEBaHUH, IIBETHBIE PEAKIINN OCIKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIIECTBAMU
U Ja0OpaTOpPHBIM OOOPYIOBAHHMEM; TIPEICTABIATh PE3yIbTaThl
XUMUYECKOTO JKCIIEpUMEHTa B (GOopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUiA U (OPMYIUPOBATh BBIBOJBI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTh ~ YMEHMH  HPOBOAMTH  BBIYUCIEHUS IO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BElIeCTBA WJIM MPOAYKTa pEaklUUU MO H3BECTHBIM Macce, 00bEMy,

KOJMYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKum/I)

3.5

CdopmupoBaHHOCTH YMEHUH  KPUTHYECKH  aHAIM3UPOBATh
XUMHUYECKYI0 HH(POPMAIUIO, MOITYy4aeMyI0 H3 pPa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil nHpopmanyu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOIATh MpaBUIa IKOJIOTUYECKU
1eJ1ecO000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESITENTHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBbS M OKPYXKaIOIIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTb BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeIeEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpAllMK), TOSCHATH Ha
npUMepax CrocoObl YMEHbBIIIEHUS M MPEIOTBPAICHUS] UX BPEIHOTO

BO3JCHCTBUA Ha OpTraHnu3M 4YCJIOBCKa

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnyueckue OCHOBbI XUMUU

1.1

Bnagenne cucTEMON XMMHMYECKUMX 3HAHWUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue  TOHATHS  (XMMHYCCKUNM  JJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3/IeKTpoHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTEMEHb OKHWCJIEHUS, XMMHUYECKas CBs3b, MOJb, MOJISIpDHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peaxkuin (OKHCIUTENTBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHYECKHE, PEAKIIUU HOHHOTO 0OMEHa), PaCTBOP, SJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs UCCOLMAINSA, OKHUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XHUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBeCHE); TEOPUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUECKON
nucconmanuy, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTOJIOTHMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH H
0€30MacHOM HCITOJIb30BAHUN BOKHEHIIINX HEOPTraHUYECKUX BEIECTB B

OBITY U IPAKTHUUECKON JESITENbHOCTH YeTI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATh XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, NMPUMEHSITh COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUM C MOHATHIMHU u MpeJICTaBICHUAMHU IPYTUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XUMHYECKHUX SBJICHHI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OIIpCaACIIATh BAJICHTHOCTb M CTCIICHDb
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOH CBA3U (KOB&HCHTH&H, MOHHAasd,
MCETAIJIINYCCKasd, BO,[[OpOI[HaH) B COCOAWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHasi, NOHHAasi,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIATh XapaKTCP CPEAbl B BOJAHBIX

pacTBOpPaAX HCOPraHMIYCCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIAaCCH(PHUIIMPOBATH  XHUMHYECKUE
pEeaKIuy N0 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyrOIIX
BEIIIECTB, TEIUIOBOMY d((EeKTy peakuuu, H3MCHCHHIO CTETIICHEH
OKHCJICHHS ~ DJIEMEHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTE YMCHHM COCTAaBJISTh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHBIC YPaBHEHUS PEAKLHUIA
WOHHOTO OOMEHA, YYHUTHIBAs YCIIOBHUSI, IPU KOTOPBIX 3TU PEaAKIIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuy,
MOATBEPKIAOLIUE KayeCTBEHHBIN coCTaB Ppa3IUYHbIX
HEOpPraHMYECKHUX BEIIECTB, PAacCIO3HABaTh OMNBITHBIM INYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTH YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHUpOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpPOBAaHHOCT, YMEHHH OOBSICHATH XapakTep CMEIICHUs
XHUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

061_]_[3}{ 1 HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBaHHOCTH, YMEHUN pPACKpbIBaTh CMBICH Ilepuomnyeckoro
3aKOHa A.N. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M  MPOTHOCTHYECKYIO

byHKIMH

2.2

ChopmupoBaHHOCTE ~ YMEHHIl  XapaKTepH30BaTh  3JEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX JJIeMeHTOB 1—4  mepuonioB
[lepuonuueckoit  cuctemMbl  XumMuyeckux  snemeHtoB  J[.U.
MeHnierneeBa, HCIOJIb3Ys IOHATHS «S-, P-, 0-3JIEKTPOHHBIE OpOUTATIHY,
«QHEPTreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHU S
CBOMCTB XMMMYECKUX AJIEMEHTOB U UX COCIAMHEHUM MO MEPUOJAM U
rpynnam I[lepuoaudeckor cucTteMbl XUMHYECKHUX diaeMeHToB J[.H.

Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIMeE
XMMHYECKHE CBOWCTBA HEOPraHWYECKHMX BEIIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPKAATH CYIIICCTBOBAHUC T€HETUYECKOM CBA3U MCKOY




HCOPraHNM4CCKUMHU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

24

ChopMUPOBaHHOCTh YMEHUH YCTaHABIMBATh INPUHAUICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBYy K ONPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IPOCTbIE BELIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUIbI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHH MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEHIECTB M YPaBHEHHH XHMHUYECKHX
peaxnmii, cuctemarudeckyro Homenknarypy (IUPAC) u TpuBnanbHbie
Ha3BaHMUS OTHEIbHBIX HEOPraHWYECKHWX BELIECTB (yrapHbli ras,
YIJIEKUCHbINA Ta3, aMMHUaK, raméHas W3BECTb, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHUI XapaKkTepu3oBaTh (OMUCHIBAThH) OOIINE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMM  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBAThb W BBINOJIHSTH
XMUMHYECKUN S3KCIIEpUMEHT (pa3sio’KeHHe TIEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTau3aTopa, ONpeesIeHue CPeibl pACTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAILHOTO WMHJWKATOpPA, BIMSHUE Pa3IUYHbIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKOW peaKlIHUH, Peakiuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kKapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAJIbHBIX 3aa4
no Temam «MeTtaiisl» U «HemeTasuibl») B COOTBETCTBUU C IPaBUJIAMU
TEXHUKH O€30MacHOCTM NpU OOpallleHUd C BELIECTBAMH U
7a00paToOpHBIM  00OpYIOBaHHEM;  MPEACTaBIATh  PE3yAbTaThl
XMMHYECKOTO O3KCIIepUMEHTa B (¢opMe 3alucCu  YpaBHEHHIA
COOTBETCTBYIOIIUX Peakiuii U (HopMyIUpoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XUMHUYECKON TMOCYJ0NW M J1abopaTOpHBIM O0OpPYTOBAaHUEM, a TaKKe
IpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTEpHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIUEC B OCHOBC INPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKxKe C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00




o0mMX HAayyHBIX MPHUHLOMIAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTerl

3.1

ChopMupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOHN COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJIMMOU IS
pelieHusT MPaKTUYECKUX 3aJad M HDKOJOTHMUYECKH OO0OCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM Ccpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMMHUYECKYI0 MH(POpPMALMIO, MOJIYyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpOBAaHHOCT, YMEHHMH COONIOAATh MpPaBUJa JIKOJOTHUYECKU
1enecoo0pa3Horo MOBENEHUS B ObITY U TPYIOBOM JESTENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYXAIOLIEH INPUPOIHON

cpemb

3.4

Oco3HaBaTh OIMACHOCTh BO3JCHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENEeNEHHBIX BEIIECTB, MNOHUMAas cMbica mnokazartens [1/IK,
TOSICHSITh Ha MPUMEpax CrocoObl YMEHBIIICHUS U TTPEIOTBPAIIICHUS UX

BpCIaHOIO BOSHeﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YMEHHMH  NPOBOJUTH  BBIUMCICHHUS  C
UCIOJIb30BAHUEM TIOHATHS «MaccoBas JI0Js BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BelecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOUIUMX B PEAKIMU BEIECTB,
TEIUIOBOTO A deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IPECBpAIlICHUA U COXPAHCHUA OHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYeckOl XUMHUH: €€ BOZHUKHOBEHHWE, PAa3BUTHUE M 3HAYEHHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHUS OPraHHMYECKUX

coenquHenni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpPraHUYECKUX BEIIECTB. [OMOJOTHS, H30MEpHUs.
XHUMHYECKasi CBSI3b B OPraHWYECKHX COCAVMHEHUSAX — OJVHApHBIC M KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHMueckux COeJMHEHHH (CUcTeMaTnyeckas) 1 TpUBHaJIbHbIE

Ha3BaHMS BaKHEHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BECIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEeACTaBUTENN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] W TOPEHUs), HaXOXJEHUE B TMPUPOJE, MOJyYCHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. DTUJIEH W MPONUIEH —
IpOCTeHIlNe MPEACTABUTENN alKeHOB: (pU3MYecKhe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUIPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), TOJTyYeHHE U TPUMEHEHNE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHE, BaKHEHIINE
XMMHYECKHE CBOMCTBA (peakius nonuMepusamun). [lonmydeHnre cHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTpPOCHHA, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaAcCTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (1)I/I3I/I‘leCKI/Ie n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TuApUpOBaHUA, TaJIOTCHUPOBAHMA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOorcCHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIY4CHHEC U TIPHUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TIPUMCHCHHUC. Toxcu4HOCTH
ApCHOB. I'enetnyeckas CBs3b MCKAY YIIJICBOAOPOJaMH, IMPUHAIJICIKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBogoponoB. IIpupoaHbI ra3 M IOIyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenne. CriocoOsl nepepaboTKu HePTH:
MIEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHil), nuponus. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBIi

YTOJIb U IPOYKTHI €ro nmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBOWCTBA (pEaKkIMH C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHe. BoJaoponHble CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIJIUKOIb U TIIULEPUH: CTpOEHUE, (PU3NYecKue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl pPeaklMsi Ha MHOrOaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoJl:  CTPOCHHE MOJICKYJbI, (U3MUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts penoina. [Ipumenenue dhenomna

3.3

Anpaerunbl 1 KeToHbl. DOpMabIETH I, alleTadbJACTU/l: CTPOCHHE, (HPU3UIECKUE
U XUMHYECKHE CBOMCTBA (pEakIWH OKHUCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), TOJy4YeHHE U IPUMEHEHNE

3.4

OHOOCHOBHEBIC TpeNeIbHbIC KapOOHOBBIE KUCIOThI. MypaBbUHAS M YKCYCHAast
KHCJIOTBHI: CTpOeHHE, (PU3NYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIs KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYCHHUE H IPUMEHECHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. MBlia KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3QUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uapomms xupos. [Ipumenenue xupoB. bruosorudeckas posb

KUPOB

3.6

VYrneBopl: cocTaB, KIaCCH(PHUKAIUS YTIeBOAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelimii MOHOCaxapHl: 0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
¢u3nyeckue M XUMHUYECKHUE CBOMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
meau(ll), okuciaeHme aMmuadHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOXKIEHUE B MIPUPOJIE, TPUMEHEHHE,
Oouonorudeckas poab. Potocunte3. OpykTo3a Kak U30Mep raoko3bl. Kpaxman
U 1eJUTI0NI03a KaK MPUpPOAHbIe ToauMepbl. CTpoeHre Kpaxmana U IEeNTI0N03bL.
Ousnyeckue M XUMHUYECKHWE CBOWMCTBAa Kpaxmana (THIPOJiH3, KaueCcTBEHHas

peaxuus ¢ M00M)

A30Tconep>1<aume OpraHU4YC€CKUC COCANHCHUSA




4.1

AMHHOKHCIIOTH KaK aM(pOTEpHbIe OpraHnyeckue coenuHeHus. OU3nuecKue u
XMMMUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrtuanl

4.2

benkn Kak mNpuUpoOaHBIE BBICOKOMOJIEKYJSIDHBIE coenuHEeHUs. IlepBuuHas,
BTOPUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TuAapOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcHOBHBIE TIOHSTHSI XMMHUHM BBICOKOMOJICKYJSIPDHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU, CPEaHSA
MoJekynsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnA U NOJIMKOHACHCAIHUA

5.2

DKCNEepUMEHTAIbHBIE METOJbl M3y4YEHUs BEIIECTB M WX MpEeBpallCHUI:
O3HaKOMJICHHE ¢ oOpa3llaMl TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lofydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH neMeHT. AToM. Sapo atroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTHyecKre YPOBHH, OYPOBHU. ATOMHbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOenHocTH pacnpeneneHus 3JIeKTPOHOB M0 OpOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(MUTYpaLIUs aTOMOB

1.2

[Tepuoanueckuii 3akoH u Ilepuomnueckas cucreMa XMMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b epUOJUYECKOr0 3akoHa U [lepnoaguyeckoit cucTeMbl
xuMudeckux 3nementoB JI.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIIaM MU MEepUOJIaM.

3HadyeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XUMHUYECKas CBI3b. Buapl XMMHUYECKOW CBS3M
(KOBaJ'IeHTHaH HCIIOJIAIpHAA MW TOJIIpHAs, HWOHHAas, MeTaHHI/I‘IeCKaﬂ). Hownsr:
KaTMOHBl M aHMOHBI. MexXaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs13U (0OMEHHBIN U TIOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BanentHOoCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O 1 HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKoH MMOCTOSHCTBA

COCTaBa BellecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUINA KPUCTAUIMYECKOW pewmerku. lloHsatue o aucnepcHsIxX
cucreMax. VMICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10JI1 BELIECTBA B

pactBope

1.6

Knaccudukarms HEOPraHUYECKUX COCMHEHU . Homenknarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuueckass — peakuus.  Kiaccmdukanus — XMMHYECKMX — peakIuii B
HEOPraHMYECKON U OPraHMYeCcKON XUMUU. 3aKOH COXPAHEHUS! MacChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBpAICHUSA SHCPIUr IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKoe paBHOBecHe. DaKTOPHI, BIMSIONIME Ha

COCTOsIHME XuMHUecKkoro pasHosecus. [Tpunnun Jle [llarense

1.10

OnexTponuTrueckas auccounanus. CunbHble U ciabble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHCIAsA, HEUTpalibHAsl, wIeno4yHasd. Peakuuun

HOHHOTO OOMEHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hewmerannsl. [Tonoxenne Hemetamio B [lepuoaudyeckoil cucteMe XuMHYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpUMeEpe KHUCIOpoaa,

cepsl, hochopa u yriaepoaa)

2.2

XWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOreHOB, CEphI, a30Ta,
dochopa, yraepoma W KpPEeMHHs) MW HX COCIMHEHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX KHCIIOT, BOJOPOIHBIX coenuHeHmid). [IpumeHeHne

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. Ilonoxenue meramnoB B llepuoanyeckoid cUcCTeME XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UYEK
aToMOoB MeTauioB. O0mue puznueckre cBorcTBa MeTailIoB. CIljIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIOB

2.4

XHWMHYECKHUE CBOMCTBA BAKHEHWININX METAUIOB (HATPUM, KalIHMH, KaJIbIIHM,
MarHui, aJllOMUHUH, [UHK, XPOM, XKE€JIe30, MEJlb) U UX coeauHeHuiu. OOmme

CITOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBs3b HCEOPTraHNYCCKUX BCIICCTB, IPUHAMICIKAINIUX K PA3JTIMIHBIM

KjJ1acCcaM

XUMHUS U )KU3Hb




3.1

Ponp xumum B 00Oecne4eHHUH SKOJIOTHYECKOH, DHEPTeTUYECKOW W IHIICBOU
0€30MacHOCTH, Pa3BUTHH MEAUIUHEI. [[OHATHE 0 HAYYHBIX METO/AaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiennst 06 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBIIUICHHOTO MOJTy4EHUS
BOKHEHIIMX BEUIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJIOB: BaKHEUILINE
CTPOUTEIIbHBIE MAaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKu, CTEKJIO,
KepaMuKa, MaTepuayibl JJis AJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsi U 37I0POBbE HYEJOBEKA: MpPaBUJa WCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIIOJIB30BAHUS IpenapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU




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

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienne
* Xumus. 11 knace. I'abpuensn O.C., Octpoymos WU.T"., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://school-collection.edu.ru/ - Equnas xomnekius iudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - anexTporHas Bepcus ra3etsl "XuMus" TPUIOKEHUE K

"1 cenTsa6ps"

http://pedsovet.org/ - [Tencoser.org. XKuBoe nmpocTpaHCTBO 0OPa30BaHHS.



NHTepHET-pecypc CONEPKUT TEOPETUUECKUE U IPAKTUYECKUE MAaTEPUAIbI IS

MPOBEICHUSI YPOKOB, BHEKJIACCHBIX MEPOTIPUATHI

http://www.uroki.net/ - UROKI.NET. Ha crpanuiax atoro caiita Bl Haitnere
MOYPOYHOE ¥ TEMaTHYECKOE TIAHUPOBAHKE, OTKPHITHIC YPOKH, CIICHAPHH
IIKOJIbHBIX MPA3THUKOB KJIACCHBIC YaChl, METOINYCCKUE pa3pabOTKU, KOHCIICKTHI

YPOKOB, J1abOpaTOpHbIE, KOHTPOJIbHBIE pa0OTHI 1 MHOXKECTBO APYTHUX MaTEPHAIOB

http://festival.1september.ru/subjects/4/ - dectuBanb MegarornuyecKux uaei

"OTKpBITHIH ypoK". Pa3paboTKu ypOKOB 1O XUMHUHU

http://som.fsio.ru/subject.asp?id=10000755 - CeteBoe 00beAMHEHHE METOTUCTOB
— 3TO CaWT, NPEeAHA3ZHAYEHHBIN JIJI1 METOAUYECKON MOAAEPKKU YUUTEICH -
MPEeIMETHUKOB. B HEM pa3MemnaroTcs pa3aTuvyHble MaTEPHAIIbI IO XUMUU:
METOIUYECKHE pa3pabOTKH ypOKOB, JJabopaTOpHBIE PaOOTHI, TECTHI U
KOHTPOJBHBIE pa0OThI, OIMMITAA]IBI, BHICOOTBITHI, XUMUYECKUE 3a/1a4H,

I/IHTepHeT-y‘-Ie6HI/IKI/I 10 XUMHH 1 MHOI'OC APYyroc



http://schools.perm.ru/ - [lepmMckuii ropoacKoii MIKOJIbHBIN mopTtai. [lenaroru Ha
OpTajIe CMOTYT HAWTH Pa3paOdOTKU YPOKOB U Pa3IMYHBIX MEPOIPHUATHIMA, a TaK JKe

MOCJIETHUE HOBOCTHU B cpepe oOpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXMUMUK. DneKTpOHHBIN KYypHAIT JUIs
npernojaBaTesiei, KOJIbHUKOB U CTYJICHTOB, U3y4YalolUX XUMUI0. BKitouaeT
METOANYECKUE PEKOMEHAAIINHU JIJIsl YUUTEJICH XUMHH, CIIPABOYHUKH, Ouorpadun
BEJIMKMX XUMUKOB, pa3nieiibl "Becenas xumus", "XuMus Ha KaxJIbli J1€Hb" U

MHOTO JIpyroil HHTEPECHOH U T0JIE3HON HH(pOpMAITUU

http://www.chemistry.narod.ru/ - Mup xumun. COACpKUT XUMHYECKHE
CIIPABOYHUKH, UCTOPUIO CO3AHUS U PA3BUTHUS MEPUOIUUECKON CUCTEMBI
a1eMeHTOB (cchuika "Mys3ei"), onrcaHue XUMHYECKUX OIBITOB C Pa3IMYHbIMU
AJIIEMEHTaMH, CBEICHHS M3 OCHOBHBIX 00J1acTeil XuMuM (OrpaHndecKas,
arpoOXHUMHMsI, TEOXUMHUS, SKOXUMUS, aHATUTHIECKAsT XUMHUS, POTOXUMHSI,
TEPMOXUMUS, HEQTEXUMUS), pa3aeT XUMUICCKAX HOBOCTEH, CCHUTKH HA

MoJIE3HbIE pecypchl IHTepHETa U T. 1.



http://hemi.wallst.ru/ - Xumus. O6pazoBaTenbHBIN CAUT ISl IIKOJILHUKOB U
CTYJEHTOB. DJIEKTPOHHBIN yUEOHUK 110 XUMUH JJIsl CPEAHEN IIKOJIbI, TPUTOAHBINA
JUISL UICTIOJIb30BaHUs KaK B OOBIYHBIX, TaK U B CIIEHUATU3UPOBAHHBIX KJIaccax, a
TaK)K€ JIJIs IOBTOPEHHUS MaTEPHaia B BEITYCKHOM KJIacce U JUIsl TOATOTOBKH K
sk3aMeHaM. Ha calite omyOarMKoBaH psiji MpUIIOKeHU: Tabnuia MeHeneena,
TabJIMLIA 3IEKTPOOTPULIATELHOCTEHN 2JIEMEHTOB, JIEKTPOHHBIE KOHPUTYpalluu

QJICMCHTOB H JIP., a4 TAKXKC 3a4a49U1 JJIsI CaMOCTOATCIIbHOI'O pCIICHUA

http://www.college.ru/chemistry/ - Otkpsithiit Komtemx: Xumus. DIeKTPOHHBIH
y4eOHUK 110 XUMHH (HeOpraHWYeCKasi, OpraHndecKas, sjiepHas XUMHUS, XUMUS
OKpY Karlomeh cpeibl, OMOXMMHS ); COACPIKHUT OOJIBIITIOE KOJTNYSCTBO
JOTIOTHUTEIIBHOTO MaTepraia. Y4eOHUK COITPOBOXKIAACTCS CIIPABOYHBIMH
TaOIUIIaMU, IPUBOUTCS IMOAPOOHBIN pa300p TUIIOBHIX 3aja4, IPEJACTaBICH

0oJIbIIION HAOOP 3a7a4 I CAMOCTOSATEIIBHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranndeckasi XdiMHus - y4eOHUK JIIS
cpeaHel mkoibl. B yueOHMKE U3ararTcsi TEOPETUUYECKUE OCHOBBI OPraHUYeCKO
XUMUU U CBEICHUSI 00 OCHOBHBIX KJIaccax OpraHu4eckux BemiecTB. [IpuBoasTcs
PEKOMEH/IAIU N0 PEIICHUIO 3a/1a4. Y YeOHbIE TEKCThI COIIPOBOKIAOTCS

OOJIBLIIMM KOJIMYECTBOM I'paUUeCKUX WITIOCTPALIUI U aHUMAIIU, B TOM YHCIIe



TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DiexTponnsie
y4E€OHUKH 110 00LIeH XUMHUH, HEOPTaHUYECKONH XUMHUH, OPTraHUYECKOU
xumuulIpenocraBistoTcs cipaBoYHbIE MaTepUabl (CJIOBAph XMMHUUECKUX
TEPMHUHOB, CIIPABOYHbBIE TAOJIUILIBI, OMOrpAPUN BEIUKUX XUMHUKOB, UICTOPUS

XI/IMI/II/I), ad TAKKC TCCTOBBIC BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckast cTpaHHYKa
Apocnasckoro LleHTpa TenekoMMyHUKAIUKA U HHPOPMAITMOHHBIX CUCTEM B
06pa3013aH1/11/1. 33,[[3‘11/1 I OJIMMIIKAA 110 XUMHH, OITMCAHHNC MHTCPCCHBIX
XUMHUYCCKHUX OIIBITOB, CJIOBAPb XUMHUYCCKUX TCPMHUHOB, CBCACHUA N3 I'COXNMUU

(TPOUCXO0XKACHNE U XUMUYECKUN COCTaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbIi
cepBep TectupoBanus. becriatHoe on-line TecTupoBaHUE MO XUMHUH, TPEOyeT
peructpaiuu B cucreme. TecToBble 3a/laHKsl BKIIIOYAIOT B c€0sl COCTaBICHUE
YpaBHEHUM U BBIOOP YCIIOBHI MPOBEACHUSI XUMUUECKUX PEAKIIUM,

KJIacCU(PUKAITMIO AJIEMEHTOB U CIIOKHBIX BEIIECTB, BOMPOCHI IO CTPYKTYPE



MOJIEKYJ, KOJMYECTBEHHBIN pacyeT peareHToB, Cloco0bl UACHTU(UKAIIUN

BCIICCTB
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