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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmuu mpenogaBanus y4eOHOTO TpeaMeTa
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocriuTanust B Poccuiickoit @Penepanuu Ha nepuoa 1o 2025 roma» (Pacmopspkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru OOydYeHHsI, BOCTIUTAHUS W PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIIENITyaJdbHbIE TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOy4eHUs H
TpeOOBaHUI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMOe€ BBITYCKHUKaMU  00IIeo0pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOIIMM ATAllOM pPEATM3ALUU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHUPOBO33PEHMSI M OOLIEH KyabTYpbl
YeJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00Y4arOLIUXCS HA YPOBHE CPEIHETO
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro npeamera «XUMHA», COIEpkKAHUE U MOCTPOECHUE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XUMUHU C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIBHOM >KU3HU OOIIECTBA, a TAKXKE C yUYETOM 00LIUX
Lesied U NPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro oO0Iero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JJaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(dbopMupoBaHHE PAIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMAaHMS BELIECTBEHHOT'O COCTaBa OKPY)KAIOLIET0 MHpA, OCO3HAHMS B3aUMOCBS3H

MCKIAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIaCTSIMU IMPUMCHCHMUI.



TecHo B3auMOAEHCTBYSI € JAPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KU3HU Kaxkaoro ujeHa oOumiectBa. CoBpeMEHHas XMMMS KaK HayKa CO3HMJaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTH HaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YeIIOBEYCCTBA — CHIPHEBOM, HSHEPreTHYECKOH, IHINEBOHN, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3J0POBBSL.

B cootBercTBHM ¢ OOUIMMH LEISIMH M TPHHIMWIAMH CpeAHEro oodmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBnsiromiMMu  npeAMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranunyeckas
xuMusi» U «O011as 1 HeopraHudeckasi XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEeH XMMHH) U OpraHndeckoil Xxumuu. @opMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU HU3Yy4EHUU MpeaMeTa 00ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMmus» U «OO0mmas 1 HeopraHu4eckas
XUMUsD» ¢(hOPMUPOBaHA B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K W3YYEHUIO
yuyebHOro marepuana M OOyCIOBJI€HAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHUHU BeUIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKON TEOPUM CTPOCHHS OPraHMYECKMX COCIUHEHUH, a
TaK)K€ Ha ypOBHE CTCPEOXUMUYECKUX M IJICKTPOHHBIX IIPEICTaBICHUM O CTPOCHHMU BELIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIUVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAIbHbIE
IIPEJCTABICHNUS O XUMUYECKOH CBA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

Ilon HOBBIM yrjOM 3peHusi B mpeaMere «XHMUs» 0a30BOT0 ypOBHS paccMaTpUBAETCS
U3yYeHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TEOPETUUYECKUH MaTepual M
(aKTOJIOTMUECKUE CBEJICHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOyJaroIIUMCs MPEIOCTaBISIETCS BOZMOKHOCTh OCO3HATh

S3HAYCHUC TMCPpHOAUYCCKOIO0 3aKOHa C O6LHeTeOpeTI/I‘{eCKI/IX n MCTOOOJOTMUYCCKHX HOSHHHﬁ,



riy0ke TMOHATh HCTOPUYECKOE M3MEHeHHe (YHKIMH 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAaKXKE 0 XUMUYECKUX PEaKIHIX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHHS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJIbTYPOJOTHYECKMM M NPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MPaKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IpoIecCy
TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUSCKUX MPHIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICITHBATh WH(POPMAITUIO ¥ PUMEHATH €€ JIJIsl TOTIOJHEHUS 3HAHWH, PEIIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yaeOHOro npenMera « XMMUsS» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyarouxcs MHUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUS HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBIECHUN MyTEM IKCIIEPUMEHTA
U pelieHHs] MPOTHUBOPEUYHIl MexXay HOBBIMU (aKTaMU M TEOPETHUYECKUMH MPEIrOChUIKaMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUYECKUX PECYpPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnmane pemenus 3amad BOCHHUTAHUS, Pa3BUTHUA M COLMANU3ALUU  OOYYarOIIMXCS
MPUHATBHIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEACTCHHUIO COJEp)KaHUS M TMOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YyYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHHUE I PA3IUYHbIX BUJIOB JACSITEILHOCTH: pelIeHUs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wHMOpMAIMK, HEOOXOMUMBIX JJII TPHOOPETCHHUS OMbITa MPAKTUYECKOW U
HCCIIEeIOBATENIbCKON A TeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  ONPEACTICHUH  COAEpKAaTeIbHOM
XapaKTePUCTUKHU [eNiell M3y4eHHs IMpeJMeTa HampaBiICHHEM I[EePBOCTEIEHHOW 3HAYUMOCTU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUYECKON MAEATENIbHOCTH 4YeJOBeKa M KaK OJHOTo W3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOW TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpeJICNIEHUIO 1eNIel 3YUeHUs IIPeIMeTa SIBISIETCS BIOJTHE ONIPAaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HU3YYEHHUS TpeaMeTa «XUMHUs» Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYCCKHMX 3HAHWUU Kak BaXKHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX Ui IPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIIECTB M XUMHUYECKHX SBJICHUH, UMEIONINX MECTO B TIPUPOJIE, B IPAKTHUECKON U
MOBCEIHEBHOM KU3HM;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENILHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOIOJIEHHEeM TIpaBMiI 0E30MacHOTro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHas XapaKTepUCTHUKA IEeH U 3a/1ad U3Y4YCHHs MpeaMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPHTETAMHU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOoYTeHHE MPaKTUYEeCKOW KOMIIOHEHTE CoJep:KaHus oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSMH aKTUBHOTO TOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B pealbHOU KU3HU I pELICHUS
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHUS» JIOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydaloIIuMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMOOOpa30OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOILIUX YHUBEPCAIIbHOE 3HAUYCHUE JJIS PA3IMYHBIX BUJIOB JEATEIHHOCTHU: PEIICHHS MPOOIeM,
MOUCKa, aHanmM3a W o00paboTku uHPOpMAIMK, HEOOXOTUMBIX Ui TPUOOPETEHHUS OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUYECKUX MPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIUIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM

O6y‘IElIOH_II/IXC$Ii CIIOCOOHOCTH CaMOCTOSITENIHHO HpI/IO6peTaTB HOBBIC 3HaHHA II0 XHUMHH B



COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOJIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHMHM, €€ BaXHOM PpOJM B  pEIIEHUH IJI00AIbHBIX  MpOoOJIEM  palMOHAIBHOTO
MIPUPOJIOTIONIE30BAHMS, TOTIOJHEHHSI SHEPTeTUYECKUX PECYpPCOB W COXPAHEHHsS MPHPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIL30BAHMS MOJNYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX ¢ XUMUYCCKHUMH SIBIICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero o0pa3oBaHusl mMpeaMeT «XuMus» 0a30BOTO YpOBHSI
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XHMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obmero obpazoBaHusi, cocraBiser 68 vyacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11

knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B MOTYYCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHruueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpyKTypHBIE (GOPMYIBl OPraHUYECKUX BemIecTB. ['OoMosorusi,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kjIaccUpUKAIMK ~ OpraHWYecKkux  BemecTB.  HoMeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas) W TpPUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIBHBIE METOBl U3YYCHHs BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBjieHUuE, OOYTrIIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPEACTABUTENN aJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiMu 3aMelieHus u
TOPEHHUsI ), HAXOXKICHUE B IIPUPO/IE, TIOJTyUYEeHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH Psl. DTHICH U MPOMWICH — MPOCTEHINHE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakuuW THAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanguensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XMUMHUYECKUE
cBOICcTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUU psia. AICTWICH —
MPOCTEHIINI IPECTaBUTENb AIKMHOB: COCTaB, CTpOeHUE, (pU3nUecKue U XMMHUYEeCKHe CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHS ), IOTyISHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocTaB, cTpoeHue, (PU3WYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJjOreHUPOBaHUS U HUTPOBAHHUS), MOJYyYEHUE M TpPUMEHeHue. Tonyon: cocmas, cmpoenue,

qbusuttecxue U Xumuueckue ceolcmaeda (peam;uu 2All0CeHUpo6arHusl u HMmpO@dHU}l), nojiydyeHue u



npumenenue. TOKCHUYHOCTb apeHOB. I'eHeTHueckas CBS3b MEXIy  YIJI€BOJOPOJAMH,
MPUHAUIEKAUTUMU K Pa3JIMYHbIM KJIaccaM.

[IpupoHBIE UCTOYHUKH YTIEBOJIOPOJOB. IIpupoaHbIii Ta3 U MOMyTHBIE HE(TAHBIC Ta3bl.
Hedptp u e€ mnpoucxoxnaenue. CrocoObl mepepaboTki HE(TH: TEperoHKa, KpPEKUHT
(TepMHUYECKH, KaTaTUTHUECKHH ), upoam3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKThI €ro nepepaboTKu.

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAlllEHUI: 03HAKOMIICHHE C
oOpa3laMu IIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» n «Yrons», MoaennpoBaHue

MOJIEKYJI YTJIEBOJOPOJIOB U TaJOTE€HONPOU3BOJHBIX, TMPOBEICHNE MNPAKTUYECKON pabOTHI:

MOJIy4€HHE ITUJIEHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnble 3aaum.

Brruucnenuss mo ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00BEMaA, KOJUYECTBA
HCXOJIHOTO BEIECTBA WJM TMPOJYKTAa PEAKIMA IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIINN).

Kucaopoacoaepxamme opranudeckKue coelMHeHn st

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOJN M 3TaHOJ: CTpPOEHHUE, (U3UYECKHEe U
XMMHUYECKHE CBOWMCTBA (pEaklUu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJaMH, TOpPEHHE),
MpUMEHEHHEe. BoopoiHbIE CBSI3M MEXKly MOJIEKYJIaMH COUPTOB. JleiiCTBME METaHOa U 3TaHOJIA
Ha OpPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIHLEPUH: CTPOCHHE, (usnueckue u
XMUMHYECKHE CBOMCTBA (B3aMMOICUCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs PeaKkius Ha
MHOTOATOMHBIE CIUpTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@DeHon: CTpOEHHE MOJIEKYbl, (QU3NYecKHe U XUMUYecKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue geHoa.

Anbrerunpl M kemouwvl. DopManbAeTui, aueTAIbICTUI: CTPOEHUE, (PUIUUYECKHE U
XMMHYECKHUE CBOWMCTBA (peakiMy OKHCIEHUS W BOCCTAHOBJICHHUS, KAaueCTBEHHBIC PEaKIUH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHbIe KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAsh KUCIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUIECKHE CBOMCTBA (CBOICTBA, 00IIME s KJIacca KUCIIOT, PeaKIus
sTepuduKanum), TMoiydeHHe U mnpuMeHeHue. CTeaprHOBass M OJEHUHOBAas KHUCIOTBHI Kak
MPEJICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJNH BBICIIUX KapOOHOBBIX KHCIOT,

HUX MOIOIIIEE IENCTBHE.



CrnoxHble 3pHUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(PHUPOB.
AKupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruonorudeckas poib KUPOB.

VYTaeBoibl: cocTaB, KIacCH(PUKAILUS YIIIeBOAOB (MOHO-, I~ U MoJmcaxapuabl). [ oko3a —
MPOCTEHIIMIA MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (PU3MUECKHE M XUMHUYCCKHEC
cBoOlicTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), okucieHne amMMHadyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHWE, OpOKCHHE TIFOKO3bI), HAXO0XICHHE B TPHUPOJIE,
puMeHeHue, ouosiornueckas poib. Dorocunres. Dpykro3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemnonosa kak npupoaHbsie noaumepbl. CTpoeHne Kpaxmasia U LEJUTI0I03bI.
duznyeckne U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpoJIu3, KaYeCTBEHHAsI PEakIUsl C HOJIOM).

DKCclepUMEHTAIbHbIE METOJbl W3YYEHHs BEIIECTB M MX MPEBpaALICHU: NpPOBEACHUE,
HaOJIOJIeHNe W OMNMCAaHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KAaYECTBEHHBIE
peakiuu OJHOATOMHBIX CHHPTOB (OkuciaeHHe 3TaHosa okcuaoM wmeau(ll)), mMHOroaromHbIx
cnupToB (B3auMojelcTBUE TuulepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxkucieHue
aMMHa4dHBIM pacTBOpoM okcuaa cepeopa(l) u rtuapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJOM), TMPOBEJACHUE TMPAKTHUUYECKOW paldOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBIL.

Pacuérhpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOHW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBA WM MPOJYKTa PEAKIMU [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJTYKTOB PEAKLIUN).

A30TcoaepKale OpraHn4eckue COeAMHEHUSL.

AMMHOKHCIOTBI Kak aMQoOTepHble OpraHuyeckue coenuHeHus. Dusudeckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mnpumepe IMuuHa). buosormyeckoe 3HaueHue
aMMHOKUCIOT. [lentuapl.

benku kak NpUpoJIHBbIE BBICOKOMOJIEKYISIpHBbIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHass CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKLIUU HA OEJIKH.

OKclepUMEHTalIbHbIE METO/Ibl M3YYEHHsI BEIIECTB M MX IpeBpallleHuil: HaOnroneHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokoMoIeKyJISIDHBIE COeIMHEHHS

OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIEKylsipHas Macca. OCHOBHbIE

MCTOJbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — noJimmMepun3anus U MMOJIMKOHACHCAIU.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
o0Opa3aMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBS3HU.

Peanuzanus MeXInpeIMeTHBIX CBsI3€d MU M3ydyeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHA: SBJICHUE, HAy4YHbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO, 00BEM, arperaTHOe COCTOSIHWE BEUIECTBA, (PM3NUYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHBIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPObI, MOJIE3HBIE UCKOTIaeMbIe, TOIUIMBO, PECYPCHI.

TexHosorMs: NUILEBbIE IPOLYKTHI, OCHOBBI PAlIMOHAIBHOIO ITUTAHHS, MOIOIME CPELCTBA,
JICKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX

BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckue 0CHOBBI XUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] IEKTPOHOB [0 OpOUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB

I10 rpyHliamM 1 nepuoaam. 3HadeHue NEepUOaANYCCKOr'0 3aKOHAa B pa3BUTHU HAYKH.



Crpoenue BelecTBa. XUMHUYECKas CBA3b. Buabl XMMHUECKOW CBSI3M (KOBaJEHTHAs
HETOJIsIpHAsl W TOJIApHAs, MOHHAs, MeTaJIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYASPHOrO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatne o qucnepcHsIX cucreMax. MIcTMHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccugpukanuss Heopranmueckux coeauHeHuil. HomeHknatypa HeopraHuyeckux
BellecTB. ['eHeTndecKkas CBsI3b HEOPraHWYECKHX BEIIECTB, INMPUHAMICKANUX K PA3TUYHBIM
KJIaCCaM.

Xumunyeckass peakius. Krnaccudukanuss XUMHUYECKHX pPEaKIMi B HEOPraHMYecKouW u
OpraHNYEeCKOW XMMHUH. 3aKOH COXPAHEHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHHUs W IPEBPAILCHUS
SHEPTUH NPU XUMUYECKUX PEAKIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecHe. PaKTOpbI, BIUAIOIUE HA COCTOSHHE XMMHMYECKOTO DPABHOBECHUS.
[Tpunnun Jle [latense.

OnexrpoauTtnueckas aucconuanus. CuibHble W ciadble 31eKTpoauTbl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 11EJI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Yy4YEHHUS BEUIECTB U UX IPEBPALLECHUI: JTEMOHCTPALMS
tabmun «llepuonmueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX peIIETOK, HaOMIOACHHWE U OIMCaHHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOAOPOJA B IMPHUCYTCTBUM KaTalu3aTopa,
OIPEJEIIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHJMKATOPA, pPEaKLUU
HMOHHOTO OOMEHa), IpOBEAEHUE MpaKTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUYECKOU pEaKLIUN».

PacuérHble 3amayn.

Pacuérel 110 ypaBHEHUAM XUMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBast OJIs BEIIECTBAY.

Heoprannuyeckast xumus



Hemerannel. Ilonoxenne HemerauioB B llepmoanueckoil cucreMe XUMHYECKHX
anementoB JI. M. MenzaeneeBa W 0COOEHHOCTH CTpoeHHs aroMoB. dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIIUSI HEMETAJUIOB (Ha MMPUMEPE KUCIOPoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXHEHIIUX HEMETAJUIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoauyeckoil cucTeMe XMMUYECKUX DJIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YeK aTroMOB MeTayioB. OoOmiue
¢uznueckue cpoictBa MeTaiioB. CrulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSDKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4eHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
KoJuleKiMu «MeTajibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a1a4y, HaOIIOleHWe ¥  ONHMCAHUWE JEMOHCTPAlMOHHBIX U  JAOOPATOPHBIX  OIMBITOB
(B3auMozelicTBHE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMHM KHCIOT U LIEJNOYEl, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaum.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win o0bEMY OJHOTO U3 Yy4YacTBYIOIIMX B PEaKLMU BELIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecrie4eHrnr 3KOJOTHUYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTUU MeAUIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAaHUS BEUIECTB M XUMHUYECKHUX
peaKiuu.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJY4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUATOB: BAXHEHIIME CTPOUTENbHBIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPackH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XuUMHS U 3JI0pOBbE YEJIOBEKA: MpPaBWJIa HMCHOJIb30BaHUSl JIEKAPCTBEHHBIX IPENaparos,

IpaBHJia 0€30I1aCHOT0 UCIIOJIb30BaHUS npemnapaTroB OBITOBOM XHMUU B MMOBCEIHEBHOM JKM3HU.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeaMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYEeCKOW XMMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU I OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TNOHSATHS: HaydHbIM (akT, TUNOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  KilaccuuKamusi,  TEepHOAUYHOCTb,  HAOJIOJCHUE,  DKCIIEPHMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, SIBICHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NYECKHE BEJIMYUHBI U €IMHUILIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHbI, 0OMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIaeMbIe, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIILIEHHOCTb, MeTaJTyprus, IIPOM3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MULIEBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEpUATIOB, JIEKTPOHHASI IMPOMBIILICHHOCTD,

HaAHOTCXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
porpaMM CpeAHero oOmiero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabdOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOGHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAaMOOIIPEJIEIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00YUEHHIO;

L[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TPUCYIIUMH IIEIOCTHOM CHCTEME XUMHYECKOIrO
o0paszoBaHUs;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBL.

JIM4HOCTHBIE pPE3YyNbTAaThl OCBOCHHUS IMpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATENILHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
IpaXXIaHCKOTO 0O0IecTBa, MNPUHATHIMU B OO0IIECTBE HOPMAMH U TPaBHJIAMHU MOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTO3HAHMsSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOpPpMHUPOBAHHOCTH
OTbITAa TIO3HABATEILHOM M TPAKTHUECKOW JESITeIbHOCTH OOYYaroIMXCS M0 peaTu3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHUS K

3aKOHY U MIPABOIIOPAIAKY,



MPEACTABICHUSI O COLMAIBHBIX HOpPMax W TMpaBUIaX MEXJIUMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENTLHOCTH TMPU CO3/IaHUHU YUEOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MTO3HABATEBHBIX 33]1a9, BEIIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JPYTHX
MIPU aHAIU3€ PA3IUYHBIX BUJOB YICOHOU 1€ATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIAUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PEe3yNIbTaT IJIUTEIbHBIX HAOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ TO3HABAaTEIbHBIX MOTHBOB B TMOJYyYEHHH U TIOCIEAYIOMIEM aHau3e
WH(pOpMAIIUK O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHMMAaHMs ILIEHHOCTeH 3J0poBOro M Oe30macHoro olpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpaleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHAWBUAYAIBHOTO M KOJUIEKTHBHOT'O 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEAOBATEIbCKON JeATeIbHOCTH,

0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;



YCTAHOBKM Ha aKTUBHOC Y4YaCTUC B PCHICHUN IIPAKTHYCCKUX 3adad COHH&HBHOﬁ
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYCHHI0 MPOECCHil pa3IMYHOTO pojia, B TOM YHCIEC HA
OCHOBC IMPUMCHCHU A MMPECAMCTHBIX 3HAHUH 110 XUMUH,

YBAXKEHUS K TPYY, JIIOASIM TPYAA U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUAYAIbHOW TpaeKkTopuu oOpa3oBaHuUs,
Oymymieit mpodeccuu U peanu3anui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBa;

6) 7K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11ETIECO00PA3HOTO OTHOMICHUSI K IPUPOJE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MMOHHUMAaHUS TJI00AJIBHOTO XapaKkTepa 3KOJIOTHYCCKUX npo6neM, BIIMAHUS DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIUATIBHOM CPEIBI;

OCO3HAaHUA HeO6XO}II/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)KGHI/II\/'I XUMHU U1 pE€IICHHA BOIIPOCOB
PaIrMoOHAITBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIINX BpPEI OKPYXKAIOIIEeW MPHUPOIHOW Cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIBITA
NESATEIBbHOCTH  JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUs pPYKOBOJCTBOBATbCS HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

cOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEIICHUH TI00abHBIX MPOOJIIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,

3HepreTquc1<0171, MUIIEBOM M SKOJOTHYSCKOM 663OHaCHOCTI/I, B Ppa3dBUTUU MCIUIHNHBI,



00eCrevYeHn! YCIOBHIA YCIENTHOTO TPY/la M SKOJIOTHYECKH KOM(POPTHOU KU3HH KAXKIOTO YIeHa
0O0IIIECTBA;

€CTECTBCHHO-HAYYHOH TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHMS JIIS
aHaJIM3a W OOBSCHEHUsS SBJICHHUHA OKPYKAIOIIETO MHPA W TPOUCXOAANIUX B HEM W3MEHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB U UMEIOIIMXCS JTAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS JUTSI PEeIICHUS TTPOoOIIieM
B PCATbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIE0BATEIHCKOM NeSTSILHOCTH,

TOTOBHOCTH WM CIIOCOOHOCTH K HENPEepPHIBHOMY OOpa30BaHHWIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKW3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbiXx cdepax mpodhecCHOHATBHOM
NESITEITEHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS y4eOHOro mpeaMeTa «XUMHUsS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC JI (DOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC TTOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienuUKy METOJIOB MO3HAHUS, HCIIOJIb3yeMbIX B €CTCCTBCHHBIX HayKaxX (MaTepHs, BEIICCTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHUEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE ydcOHbIC JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHUKATHUBHBIC,
perynasTuBHbIE), oOecreunBarone (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh  OOYYAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBIC NEHCTBUS B TO3HABATENBHOU U
COILIMANILHOM MIPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiaieHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:



CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyaJlM3UPOBATh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpHuBaTh;

ONpeNeNsATh 1LeNd JeATEeIbHOCTH, 3aJaBas MHapaMmeTpbl U KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICTSATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH UWX B3aWMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS IS 00OBSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHUIA,

BBIOMPATh OCHOBAHMS M KPUTEPUHU IS KJIACCU(UKAIIUU BEIIECTB U XUMUYECKUX PEaKIIHil;

YCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3YYaEeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKHE pACCY)KICHHS (MHAYKTUBHBIE, JACIYKTUBHBIC, [0 aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBLIBOJIBI U 3aKJIFOUCHHUS;

MPUMEHSTHh B TIPOIECCE TMO3HAHUS, UCTIOIL3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIENH, TPEe0OPa30BHIBATh MOJICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUuM — TPU PEIICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 60a30BbIe HCCJIEA0BATEbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMHU METOJ/I0B HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmyaupoBaTh 1€ W 3aJa4d  WCCICAOBAHMS, HCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITENIHPHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJIECTh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUYCHHYECCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CAMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopmMynHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIbHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY MOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJOB MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs

JUTeparypa XMMHYECKOTO COJIepXaHMs, CIpaBOuYHble Tmocodusi, pecypcbl HHTepHera),



aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB M (OPM TPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampockl U TNPUMEHATH pPa3IUYHBIE METOABI NPH TOHCKE M O0TOOpe
nHbOopMaKY, HeOOXOIMMO [T BHITIOJIHEHUS YUYEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BAHM WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBHIOMPATh ONTUMANIBbHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaguKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauyecTBE CpEeACTBA NpU paboTe € XUMHUYECKOUN
nHpopmanyen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (popMyIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OgBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

3aJ1aBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AUAJora W/WIK JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOMU MPEAJIOKEHHUS OTHOCHUTEIbHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNATh C IMpE3EHTAIMeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu y4eOHOTO MpoekTa M (OPMyIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
HCCIIeIOBAaHUM IMyTEM COTJIACOBAHUS MO3UIIMNA B X07e 00CYyX/IeHUsI 1 0OMeHa MHEHHSIMH.

OBiageHHe YHHBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss €€ LeNu U 3a/a4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JESATENbHOCTH Ha OCHOBE CaMoOaHalIu3a W

CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUSD OTPaXKaroT:

cOpPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJM XUMHH B TIO3HAHWU SIBICHHA TPHPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pEeIICHHUS TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHUK, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aTroMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHas), MOJib, MOJIApHAs Macca, MOJISIPHBIH O00BEM, YIICpOIHBIA  CKEJIET,
(GYHKIIMOHATBHAS TPYIIIA, PaTUKal, W30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPs, TOMOJIOTH,
YTJICBOJAOPOIBI, KUCIOPO U a30TCOJIEPIKANIUE COCTUHEHHS, MOHOMEp, TOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJIIPHBIC COCIMHECHHMS); TCOPUHU U 3aKOHBI (TCOPHSI CTPOCHUS OPraHUIEeCKHX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHUECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH M 0€30TIaCHOM MCTIOJIb30BaHUH BAKHEUIITMX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH NEesITeTbHOCTH YEJIOBEKa;

C(OPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKHA MOHSATHH, YCTAHABIUBATh
UX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIONIHME MOHSATHS MTPU ONMMMCAHUH COCTaBa, CTPOCHHS U
MIPEeBpaICHUI OPTaHUYECKUX COCTUHCHHUIA;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPraHUYECKUX BEIIESCTB
U ypaBHCHHU XMMHYECKHX PEAKIMH, W3rOTABIMBATh MOJIEIN MOJICKYJ OPTaHWYECKUX BEIIECTB
JUTSl WIDTFOCTPAIIMU UX XUMUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

Cc(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX OPTraHHMYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINPEACIEHHOMY KIIACCY/TPYIe COCIUHCHHUN
(YrneBoJIOpObl, KUCIOPOJ W A30TCOJEPIXKAIUE  COCAWHEHHS, BBICOKOMOJICKYJISIPHBIC
COEIMHCHMUS), JaBaTh MM Ha3BaHHs 10 cuctemarndeckoir Homenkiaarype (IUPAC), a raxxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, ASTHJICHTJIMKOJb, TIUIEpUH, (EeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIIOTa, TIIOKO03a, (PPyKTO3a,

KpaxMarl, eJUTF0JI03a, TIIUIUH);



Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa st 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE W
XMMHMUYECKHE CBOWCTBA TUIIUYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(meTaH, 9TaH, OSTWIEH, NPOMWICH, aleTWwieH, Oyraauen-1,3, merunoOyraaues-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIIOTa), WIUIIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKJYy HUMM YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX peakuuil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMAHBIA Ta3, Yroip), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOIYKTOB MepepabOTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MPU M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONATh MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00PATOPHBIX XUMUUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJIYYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OEIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKH 0€30MacHOCTH
pyu oOpallleHUuH C BEIIEeCTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl
XUMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUil u

q)OpMyJ]I/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YIILTATOB,



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MaccOBOM nHpopMaIiu, HTEpHET U IPYTHX);

chOpPMHUPOBAHHOCTh YMEHHI COONIOJATh MpaBWJIa DKOJOTHYECKH IIEIIECO00pa3sHOTO
IIOBCACHHUA B 6I)ITy n pr,[[OBOﬁ NCATCIIBHOCTU B ILCIIAX COXpaHeHI/Iﬂ CBOECTO 3I[Op0BBH nu
OKpY)KAOIIeH MPUPOTHON Cpelbl, 0CO3HABATh OTACHOCTH BO3JCHCTBHUS HA YKUBHIC OPTraHU3MBI
ONpPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cmbica mnokasarens [IJIK, nmoscHaTe Ha
HpI/IMean CHOCO6I)I yMeHI:HIeHI/Iﬂ nu HpeIIOTBpaHICHI/Iﬂ nux BpeI[HOFO BOSHCﬁCTBHﬂ Ha OpFaHI/I3M
YEeJI0BEKa;

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I'-IeHHI)IMI/I BO3MOXHOCTAMUN 3I[0pOBI)5[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX IMO3HAHUS BCIICCTB U XUMHWUYCCKUX ﬂBHeHHﬁ;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCS: YMEHHE UCIO0JIb30BaTh pelbedHO-

TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins nns 3anmucu xumudeckux Gopmys.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XUMUsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XHMHYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
Hay9HOW KapTHHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOIbI, B (OpMUPOBAHUHU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIGHHS K CBOEMY
3710pOBBIO U IPUPOAHOU CpEE;

BJIJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIA O0O0BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJCHTHAs, WMOHHAs, METANIMYECKAas, BOJOPOIHAsN),
KpUCTa/UIMYECKass  peIIE€TKa, THUIbl XUMHYECKUX  pEakIuid, pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAsT TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMHYECKON  peakiiH, XHUMHYEeCKOe paBHOBECHE); TEOpPHM W  3aKOHBl  (Teopus
JJEKTPOJUTUYECKON Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChbl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHUHU, MHPOBO33pPEHUECKHE 3HAHUS,

Jie)Kalmume B OCHOBC IMOHUMAHHA HNPUYUHHOCTA W CHCTCMHOCTH XUMHUUYCCKUX HBHeHHfI,



(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUIECCKON JESATSILHOCTH YEJIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKHA MOHSATHIA, YCTAaHABINBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHUCAHUHM HEOPTaHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABIICHUS
dbopMysT BEIIECTB W YpPaBHEHUH XUMUYCCKUX PEAKIUi, CHCTEMATHYECCKYl0 HOMCHKIATYPY
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTh, HeramiéHas W3BECTh, MUThEBAsl COJa, MUPUT U
Apyrue);

c(hopMUPOBAaHHOCTh YMEHUH OMPEACTATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCKasi, BOJIOPOJHASI) B COCIUHEHHSIX, TUI KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aToOMHAas, MOJICKYJISIpHAs, WOHHAs, METaJUIM4ecKas), XapakTep Cpeapl B BOJIHBIX
pacTBOpax HEOPTaHUUECKUX COCAMHEHUIA;

chopMUPOBAaHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHMUECKUX BEIECTB
10 UX COCTaBY K OMNpPEACIEHHOMY KJIAcCy/TpyTIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAILJIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICHI Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JACGMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSICHHUTEIBHYIO |
MMPOTHOCTUYECKYIO (YHKIINH,

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanueckoil cucTeMbl XUMUYECKUX AieMeHToB /1. WM.
MeHeneeBa, HCIONB3YS MOHATHS «S-, P-, O-3JCKTPOHHBIC OPOUTAINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KIJACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIIeCTBAMU C IOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIMPOBATh XUMHUYECKUE PEAKIMU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pearupykolluX BEIIeCTB, TEIUIOBOMY J(PQeKTy peakiuu,

W3MEHEHHIO CTEIIeHEeH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuun, y4aCTUIO I(aTaJ'II/ISaTOpa);



c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpaImIEHHBbIC YPaBHCHUS PEaKIUi MOHHOTO OOMEHA, YUUTHIBAsL YCIIOBHUS, MPU KOTOPHIX 3TU
peaKiuu uAyT 10 KOHIIQ,

c(OPMHUPOBAHHOCTh YMEHUH TPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pA3JIMYHBIX HEOPraHWMYECKUX BEIICCTB, pPACIO3HABATH ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMICCKUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECCKHE IPOIECCHI, JICXKAIIHe B
OCHOBE ITPOMBIIIJICHHOTO TOJIYdeHHUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH
MPEJICTaBICHUA 00 OOMIMX HAyYHBIX MPHUHIIAIIAX W 3KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHM Tra30B MpPH XUMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
uu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBuia MOJb30BAHUS XUMUYECKOW MOCYI0H U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(pazmokeHHe TeEpOKCcHIa BOAOpPOJa B MPHUCYTCTBUM KaTanu3aTopa, OIpPEIEICHHUE Cpelibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000PYA0BaHUEM, TTPEICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIEpHUMEHTa B (OpMe 3amucH YpaBHEHUU COOTBETCTBYIOLIUX

peaKHI/Iﬁ u CI)OpMYJ'IPIpOBaTB BBIBOJZIbI Ha OCHOBC 3THUX PE3YJIbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM KOMMYHHKaruu, WHTEepHET u
JPYTHX);

cOPMHUPOBAHHOCTh YMCHHM COOJIIOJATh IPaBWJIA DKOJOTHYECKH IIEIIECO00Pa3HOTO
IIOBCACHHUA B 6I)ITy n pr,[[OBOﬁ NCATCIIBHOCTU B ILCIIAX COXpaHCHI/Iﬂ CBOECTO 3IIOp0BB$I nu
OKpYKAOIIEH MPUPOTHON Cpelbl, 0CO3HABATh OTIACHOCTH BO3JCHCTBHUS HA YKUBHIC OPraHU3MBI
OTpeIeIEHHBIX BEIIECTB, OHUMAasT cMbica nokaszatens 11K, moscHsITh Ha mpumepax crocoObl
YMGHBHIGHI/HI nu HpeI[OTBpaHIGHI/Iﬂ nux Bpe)IHOFO BO3)IGI\/JICTBI/I$[ Ha OpFaHI/ISM YCJIOBCKA,

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I‘IeHHI)IMI/I BO3MOXHOCTAMUN 3)10p0BB$[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX IMO3HAHUS BCIICCTB U XUMHWUYCCKUX ﬂBHeHHﬁ;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOY4YaIOIIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-

TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins nns 3anmucu xumudeckux Gopmys.
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XUMHYECKHE
1.2 6 https://lesson.edu.ru/04/10
peaxiuu
Crpoenue
1.3 BEIIECTBA. 4 https://lesson.edu.ru/04/10

Mmuoroo06pasue



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

BCIICCTB

HTtoro mo pazneny 13 https://lesson.edu.ru/04/10
2.1 Mertasuisl 6 https://lesson.edu.ru/04/10
2.2 Hemerasisr 9 https://lesson.edu.ru/04/10
CBs13b

2.3 HEOPTAITEEE A 2 https://lesson.edu.ru/04/10
OpraHn4eCKHux
BCIIICCTB

Htoro mo pazneny 17 https://lesson.edu.ru/04/10

3.1 XHUMHS U )KA3HD 4 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE
KOJIMYECTBO
YACOB I1O .

[NPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
KoauuyecrBo yacos | Jlara
n | Tema ypoka KoppekTuposka aar
/ U3y4YeHUs
n

[Ipeamer
OPraHu4YeCcKOu
XUMUH, €€
BO3HUKHOBEHHUE
, Pa3BUTHE U

3HA4YCHHUC

Teopus
CTPOCHHS
OPraHN4eCKUX
coequHeHnN A.
M. bytneposa,
€€ OCHOBHBIC

IIOJIOKCHUA

[IpencraBnenue
0
Kiaccudukanu
u
OpPraHUYECKUX
BEIIECTB.
Howmenkinarypa
(cuctemaruyec
Kas) u
TPUBUATbHBIE

Ha3BaHUA




OPraHu4eCKUX

BCIICCTB

ANKaHBI:
COCTaB U
CTpOCHHUE,
TOMOJIOTHYECKHU

W psn

Mertan u 3TaH
— mIpocTenme
MPEICTaBUTENN

aJIKaHOB

AJIKEHbI:
COCTaB "
CTpOEHHE,

CBOMCTBA

DTWJICH U
MIPOMUJIEH —
MpocCTeuIne
MpeICTaBUTENN

AJIKCHOB

[IpakTuueckas
pabota Ne 1.
«Tonyyenue
STHIIEHA U
W3Y4YEHHE ero

CBOWCTBY

AJIKaaueHsbl.
byranuen-1,3 u
MeTuinoyraaue
H-1,3.
ITony4yenune

CHUHTCTHUYCCKOT




0 KaydyKa u

pe3UHbI

10

AJNKHUHBI:
COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTMYECKU
U psn.
ArntetnneH —
MPOCTEUITHI
MpeACTaBUTENh

AJIKUHOB

11

Brruucnenus
110 YPaBHEHHUIO
XUMHYECKON

peaknuu

12

Apensl: 6eH30.1
Y TOJTYOJL.
ToxcHYHOCTH

apeHoB

13

I'enetnueckas
CBSI3b
YTJIEBOJIOPOJIOB
)
MIPUHAICKAIIN
X K Pa3IuYHBIM

KJj1accaM

14

IIpuponueie
HUCTOYHUKHU
YIII€BOIOPOJIOB
: IPUPOIHBIN

ra3 U IOITYTHBIC




HeTSIHBIE
rassl, He(pTh U
IIPOAYKTHI €€

nepepadboTKu

15

[Ipuponusie
HUCTOYHUKHU
YIIIE€BOAOPOJOB
: IPUPOIHBIN
ra3 u MoIyTHbIe
He(TAHbIE
ra3bl, He()Tb U
MPOLYKTBI €€

nepepadoTKu

16

KontponbHas
pabora 1mo
paszneny
«YTaeBoaopos

bI»

17

[IpenenvHbie
OJIHOATOMHBIE
CIUPTHI:
METaHOJI U
3TaHOJI.
Bopoponnas

CBA3b

18

MHuoroatoMHBI
€ CIIUPTHI:
STUJIECHTJINKOJIb

U IIMICPpUH

19

denour:
CTPOEHHUE

MOJICKYIJIBI,




¢dusnveckue u
XUMUYECKHE
CBOIICTBA,

IIPUMEHEHHE

20

AJperuasr;
dbopmanbaeruy
u
aIeTalbJICTU/I.

AneToH

21

OJIHOOCHOBHEIC
IIpeEIIbHEIE
KapOOHOBBIE
KUCJIOTBI:
MypaBI)I/IHaH nu

YKCYCHast

22

[TpakTrnueckas
pabota Ne 2.
«CBolicTBa
pacTBopa
YKCYCHOM

KHCIJIOTBID»

23

CreapuHoBas u
OJIEMHOBAs
KHUCIIOTBI, KaK
MpeICTaBUTENH
BBICIIHX
KapOOHOBBIX

KHCJIOT

24

Mprta kak coau
BBICIITNX
KapOOHOBBIX

KHUCJIOT, UX




MOIOLICC

JNIEUCTBUE

25

CnoxHbie
3(HPBI KaK
MIPOU3BO/IHBIC
KapOOHOBBIX
KHCJIOT.
IMuaponns

CJIOKHBIX

3¢upoB

26

Kupsr:
THJIPOJTU3,
MIPUMCHCHHE,
OuoJiornyeckas

POJIb KUPOB

27

VYraeBodsl:
COCTaB,
Kiaccudukanu
s1. Baxxueimue
MPEACTaBUTEHN
: TUIIOKO3a,

(pykro3a,

caxaposa

28

Kpaxman u
LEJUTI0NI032a KaK
MIPUPOIHBIE

IIOJIMMECPBI

29

KonTposbnas
paboTa 1o
pazneny
«Kucnopoacon

CprKamue




OpraHu4eCcKuc

COCAUHECHU A

30

AMUHEL;
METHJIAMUH U

AHWJINH

31

AMWHOKHCIIOT
bI KaK
am(oTepHbIe
OpraHWYECcKUe
COCVHEHMUS,
nux
OMOJIOrMYECKOe
3HAYEHUE.

Ilenrtuanl

32

benkxu xak
NPUPOIHBIE
BBICOKOMOJIEKY
JIApHbIE

COE€qUHEHUS

33

OcHOBHBIC
MOHSATHS
XUMUHU
BBICOKOMOJICKY
JISIPHBIX

COEOUHEHUN

34

OcCHOBHBIC
METOIbI
CHHTE3a
BBICOKOMOJIEKY
TSPHBIX
COCIUHEHUH.

IInactMacchl,




Kay4yKy,

BOJIOKHA

OBLLEEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




11 KJIACC

Ne

n/

Tema ypoka

KoaunuyecTBo 4acoB

Jara

H3yYCHUSA

KoppekTuposka

AaatT

XuMudeckui
3JEMEHT. ATOM.
DNeKTpoHHas
KOH(puUrypamus

aTOMOB

[Tepuonnueckuii
3aKOH 1
[Tepnognueckas
cucremMa
XUMHUYECKUX
anemenToB [I. 1.
MeHnneneeBa, ux
CBS3b C
COBPEMEHHOU
TEOpHUEH CTPOEHUS

aTOMOB

3aKOHOMEPHOCTH
H3MEHEHHUS CBOKMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COCJIMHEHHH 10
rpymmnam u
MEepUOaaM.
3HayeHHe
MEePUOANYECKOTO
3aKOHa U CUCTEMBI

XUMHUYCCKUX




anemenToB /JI.M.
Meneneena B

Pa3BUTHUH HAYKU

Crpoenue
BCIIICCTBA.
XuMudeckas CBSI3b,
€€ BUJIBI;
MEXaHU3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.

Boaoponnas cBsizb

BaneHTHOCTE.
DIIEeKTPOOTPHLIATEID
HOCTh. CTeneHb
OKHCJICHHS.
BemectBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO

CTPOCHUA

IlonsaTue o
JUCTIEPCHBIX
CHCTEeMax.
Hctunneie u
KOJIJTIOMTHBIE
pacTBOPBHI.
MaccoBas nons
BEIIECTBA B

pacTBoOpe

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUH.

I'eneTnueckas CBS3b




HEOPraHUYECKUX
BEIIECTB,

Pa3IMYHBIX KJIACCOB

Krnaccudukarus
XUMUYECKUX
peakuuii B
HEOpraHU4YeCKOu u
OPraHNu4ecKou
XUMUHU. 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
TpeBpaIeHus
SHEPTUH TPH
XUMHUYECKUX

peaKImsIX

CKOpOCTh peaKIuu.
O6parumbie
peaxuu.
XUMHUYECKOE

PaBHOBECHE

10

[IpakTuueckas
pabora No 1.
«BnusiHue
Pa3IUYHbIX
(hakTOpoB Ha
CKOPOCTb
XUMHUYECKON

peaKkum»

11

DNEeKTpOIUTHYECKAs
JTACCOITH AT,
IlongaTue o

BOJAOPOAHOM




nokasaresne (pH)
pactBopa. Peakuuu
HMOHHOTO 0OOMEHa.
IMuaponns
OpPraHn4eCKux u
HCOPraHNM4CCKUX

BCIICCTB

12

OKHCIUTENTHHO-
BOCCTaHOBHTEIILHBIC
peakuuu. [lonstue
00 27IeKTpoIIH3Ee
pacIuiaBoB 1

pacTBOPOB COJIeH

13

KontponbHas
pabora 1o pazaeny
«Teopetnueckue

OCHOBBI XUMHH)»

14

MeTtamisl, ux
MOJI0KECHUE B
[Tepuoauueckoi
CHCTEME
XUMHYECKUX
anemenToB /[l. W.
Menneneesa n
0COOEHHOCTH
CTPOEHHSI ATOMOB.
O6mue pusznueckue

CBOMCTBA METAJJIOB

15

CrnnaBel METaJIIOB.
DNEKTPOXUMHUYECKH
U psiJl HAIIPSDKEHUM

MCTAJlJIOB




16

XUMUYECKHUE
CBOMCTBA
Ba)KHCHIITHX
METaJJIOB (HaTpHid,
KaJIni, KaJIbIIHii,
MarHum,
ATIOMUHUI) U UX

COEIMHEHUI

17

XnuMudeckue
CBOIiCTBa IIMHKA,
JKeJie3a M UX

COoeqUHEHNN

18

XuMudeckue
CBOICTBa XpoMma,
M€ U UX

COEeIUHEHNN

19

[IpakTnueckas
pabota Ne 2.
"Pewienue
9KCIEPUMEHTAIbHBI
X 3a/1a4 10 TeMe

«MeTtamas»"

20

Hewmertamnel, ux
MOJI0KECHUE B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemeHTOB [[. 1.
MenneneeBa u
0COOEHHOCTHU

CTPOCHHA aTOMOB

21

duznueckue




CBOMCTBA
HEMETaJJIOB.
Annotponus
HEMETAJJIOB (Ha
npuMepe
KHCJIOPOJa, CePHI,
dbocdhopa u
yriiepoja)

22

XUMHYECKHUE
CBOMCTBA
rajoreHoB, CEPhI U

UX COEOIUHEHUU

23

XuMHUdecKue
CBOMCTBA a30Ta,
dhocodpa u ux

COEeIUHEHNN

24

XUMUYECKUE
CBOICTBA yriiepoja,
KpEMHHUS U UX

COEeqUHEHNN

25

[Ipumenenne
BAOKHEHIIINX
HEMETAJUIOB U UX

COEIUHEHNN

26

O060011IEHNE U
CHCTEeMaTH3aIus
3HAHUU I10 TeMe
«HemeTtanmbi.
Brruucnenus mno
YpaBHEHUAM
XUMHYECKUX

peakuuii u




TCPMOXUMHUYCCKUC

pacuérnl

27

[IpakTnueckas
pabora Ne 3.
«Pemenne
9KCIIEPUMEHTAIIbHBI
X 3aJ1a4 1o TeMe

"Hemeramisr"»

28

KontponbHas
paboTa 1o Temam
«Metanmne» u

«HemeTtamuie»

29

Heoprannueckue u
OpraHUYeCKUe
KHCIIOTBHI.
Heopranuueckue u
OpraHvyecKue

OCHOBAaHUs

30

AmdoTtepHbIe
HEOpPraHU4ecKue
OpraHuvecKue
COCIIMHEHUSI.
I'eneTnueckas cBs3b
HEOPraHU4eCKuX 1
OpraHU4eCcKuX

BCIICCTB

31

Ponb xumuu B
oOecreueHU
AKOJIOTHYECKOH,
SHEPreTUYECKON U
MHUILEBOM

0e30MMacHOCTH,




pa3BUTUHU

MCOUIIUHBI

32

[IpencraBnenns 06
OOIIMX HAYYHBIX
TPUHIIAITAX
MPOMBIIIIEHHOTO
MOJTyYCHUS
Ba)KHEUIIINX

BCIICCTB

33

Yenosek B MHUpE
BEIIIECTB U

MaTepHasoB

34

XuUMUS U 3J0pOBbE

YCI0BCKa

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34
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