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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeTHETO 00IIero 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), npexacraBneHHBIXx B DeneparbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruul pa3BUTHA
BocruTanust B Poccuiickoit @expepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Oy4arOIIMXCSl CPEJACTBAMH Y4eOHOro IMpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOy4eHUs H
TpeOOBaHUI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMoOe BBIMYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOIIMM ATAllOM pPEATM3ALUU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB MPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHHsI M OOLIEH KyIbTYpbl
YeJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
oOmiero o0pa3zoBaHMsl CpeACTBaMHU y4yeOHOTO Ipeamera «XUMHs», COJepKaHHe M IOCTPOECHHE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XUMUHU C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HA4YeHUs B MO3HAHUM MPHUPOJIbI U B MAaTEpPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE C yUYETOM OOLIMX
Lesied U NPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSTHHE CHUCTEMbI CPEAHEro oOIiero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PAIIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LEJIOCTHOTO MPEeACTaBICHUs
00 OKpYXXarollleM MUpE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U

MCXKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIaCTSIMU IMPUMCHCHMUHL.



TecHo B3auMOAEHCTBYSI € JAPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUs KaK HayKa co3MjaTesbHas, Kak Hayka
BBICOKMX TEXHOJIOTH HaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YeIIOBEYCCTBA — CHIPHEBOM, HSHEPreTHYECKOH, IHINEBOHN, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3I0POBbSL.

B cootBercTBHM ¢ OOmMMH LEISIMH W TPUHLOUIAMH CpEeIHEro oO0Imero ooOpa3oBaHHUs
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHUS B KHU3Hb COLMYMA,
MIPOJIOJKEHHS] 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEI.

CocraBnsiromiMMu  npeAMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranunyeckas
xuMusi» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKU: cUCcTeMa 3HAHUN 110 HEOPraHWYECKOW XUMUU (C BKIIOUEHHEM
3HaHUW U3 OOIIEeH XMMHH) U OpraHndeckoil Xxumuu. @opMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU HU3Yy4EHUU MpeaMeTa 00ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUI, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMmus» U «OO0mmas 1 HeopraHu4eckas
XUMUsD» ¢(hOPMUPOBaHA B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K W3YYEHUIO
yuyebHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BELIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKON TEOPUM CTPOCHHS OPraHMYECKMX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMUYECKUX U IJIEKTPOHHBIX IPEICTABICHUNA O CTPOCHUM BEILECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBAaX AAIOTCA B Pa3sBUTHU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAIbHbIE
IIPEJCTABICHNUS O XUMUYECKOH CBA3H, KIacCU(DUKAMOHHBIX MPU3HAKAX BELECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

Ilon HOBBIM yrjOM 3peHusi B mpeaMere «XHMUs» 0a30BOT0 ypOBHS paccMaTpUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTtepuan u
(aKTOJOrMUECKUe CBEJICHHs O BEIeCTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOyJaroIIUMCs MPEIOCTaBISIETCS BOZMOKHOCTh OCO3HATh

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



riy0ke TMOHATh HCTOPUYECKOE W3MEHEHHe (PYHKIMI 3TOro 3akoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B Kypcax 10 wu 11 KmaccoB »3ieMeHTaMM  COJEp)KaHUs, HMEIOLIUMU
KYJBTYpPOJIOTHYECKUI ¥ TPHKIATHONW Xapakrep. OTH 3HAaHUS CIIOCOOCTBYIOT TTOHHUMAHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MPaKTUYECKON JEsTeNIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBA)KEHHS K IPOLECCY
TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUSCKUX MPHIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICITHBATh MH(POPMAIUIO U TIPUMEHATH € JUIsl TIOTOJHEHUS 3HAHUN, PEIICHUS
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yaeOHOro npenMera « XMMUsS» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyarouuxcs MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUS (QUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBIECHUN MyTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IMPEANOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mmpobiem cOepekeHus
SHEPreTHUYECKUX PECYpPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnmaHe pemenus 3amad BOCHHUTAHMS, Pa3BUTHUA M COLMAIM3alUU  OOYYaroIIUXCS
MPUHATHIE MPOTPAMMOM MO XUMHUHU TMOIXOAbl K OMNPEICNICHUIO COAEPKAHHUS W TOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YyYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHHUE I PA3IUYHbIX BUJIOB JACSITEILHOCTH: pelIeHUs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOIUMBIX [UII TPHOOPETEHHS ONBITAa MPAKTHUYECKOW W
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  OMNPENEICHUH  COJEp:KaTeIbHOU
XapaKTePUCTUKHU Iefiel M3y4eHHs TMpeJAMeTa HampaBiICHHEM IEePBOCTEIIEHHOW 3HAYUMOCTU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUYECKON MAEATENIbHOCTH 4YeJOBeKa M KaK OJHOTo W3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKON TOUYKM 3peHHs TakoW MOAXod 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 (QopMUpOBaHHME CHCTEMbI XHMHYECKUX 3HAHWU KaK BaKHEWIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C HCTOPHUEH WX PA3BUTHS U CTAHOBJICHWS;

e (QopMUpOBaHWE W PA3BUTHE NPEICTABJICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIICCTB H
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX Ui IPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB M XUMUYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON U
MOBCEIHEBHOM KU3HM;

® pPa3BUTHE YMEHHH U CMOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOIOJIEHHEeM TIpaBMiI 0E30MacHOTro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHas XapaKTepUCTHKA TIeJIeH W 3a7a4 U3y4deHUs TIpeaIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPHTETAMHU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XWMHH B OOJbIIEH
CTETNEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOArOTOBKY BBIMYCKHHKAa 0OIIe00pa30BaTeIbHON  OpraHu3aluy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSIMH aKTUBHOTO TOJYYECHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON KU3HU JJIS pPelIeHus
MPAKTUYECKUX 3aa4.

B cBia3u ¢ oTUM mpu M3ydeHHHM MpeaMeTra «XHUMHs» JAOMUHHUpPYIOUIee 3HAuYeHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydaloIIuMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TMPUHSATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BUJIOB JEATEIILHOCTH: PEIICHUs IpooiieM,
MOUCKa, aHanmM3a W o00paboTku uHPOpMAIMK, HEOOXOTUMBIX Ui TPUOOPETEHHUS OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUH IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPraHM3M YeJIOBEeKa U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIUIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM

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



COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMU, UCIIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHMHM, €€ BaXHOM PpOJM B  pEIIEHUH IJI00AIbHBIX  MpOoOJIEM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOTIOJHEHHSI JSHEPTeTUYECKUX PECYpPCOB M COXPAaHEHHS TPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIL30BAHMS MOJNYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydeGHOM miane cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XUMHs 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 yacoB: 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 0OCHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUYCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus opraHuueckux coequHenuii A. M. bytieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHUYECKHUX BeIeCTB. ['OMoorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kimaccuuKalMu  OpraHMYecKuX  BemiecTB.  HomeHkmiaTtypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTH4ecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METObl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHuvYecKUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJCIMPOBAHUE MOJICKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB IIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHuH (IJIaBJIeHHE, OOYTIIMBAHKUE W TOPECHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psAn. MeTaH W 3TaH — MNPOCTEUIINE
MPEACTABUTENM aJKaHOB: (U3MYECKHE W XUMHYECKHE CBOMCTBA (pEakiMu 3aMelieHus u
TOPEHHUsI ), HAXOXKICHUE B IIPUPO/IE, TIOJTydEeHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHH PsJl. DTHIICH U MPOIMMICH — MPOCTEHINIHE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakUUH THAPUPOBAHUSA,
raJOreHUPOBAHUS, TUIPATAIIMH, OKHCICHHS M TIOJUMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Ankaguensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XMUMHUYECKUE
CBOICTBa (peakius noaumepusanuu). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUU psia. AICTWICH —
MPOCTEHINMIA MTPEACTaBUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3UYECKUE M XMMUYECKHUE CBONCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATAIIUHU, TOPEHUS), TOTyYEHUE U IIPUMEHEHHUE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3WYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJOr€HUPOBaHUSI U HUTPOBAHMUS), MOJYyYEHUE W TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio02eHuposanuuss U HUMpOBaHUs), noiyyeHue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsS3b MEXAY YIVIEBOJAOPOJAMH,

MMpUHAJICKAITUMUA K PA3JIMYHBIM KJIaCCaM.



[TpupoHBIE UCTOYHUKH YTIEBOJIOPOJOB. I[IpuponHbIi ra3 U MOnyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTKM HeE(PTHU: TEperoHka, KpPEeKUHT
(TepMHUYECKHH, KaTaTUTHUECKHi ), mupoau3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOIyKThI €ro nepepaboTKu.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB M MX IMPEBPALLEHUIl: 03HAKOMIIEHHUE C
o0Opa3maMu 1mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBaHue

MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHUE MNPAKTUYCCKON pPabOTHI:

ITOJTy4eHUE STUIICHA U U3yYEHUE €TI0 CBONCTB.

Pacuérnble 3a1aum.

Brluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00BEMa, KOJUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

Kuciopoacoaep:kamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAHON: CTpOEHHE, (PU3UYECKHE U
XMMHUYECKHE CBOWMCTBA (pEakUu C aKTUBHBIMU MeTaJlJlaMH, T'aJJOT€HOBOJOPOJIaMH, TOpPEHHE),
IIpUMEHEHHEe. BoopoiHbIE CBSI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[eficTBHE METaHOJIA U ITaHOJIa
Ha OpPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. OJTWUJICHIJIMKOIb W TJIMLEPUH: CTPOCHHE, (u3nueckue u
XMUMHYECKHE CBOMCTBA (B3aMMOICUCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs PeaKius Ha
MHOTOATOMHBIE CIUPTHI). JlelicTBUe Ha oOpraHu3M uesioBeka. l[IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@DeHon: CTpOEHHE MOJEKYbl, (QU3UYECKHe M XUMUYECKHEe CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHoua.

Anbnerunpl M kemouwvl. DopManbAerui, aueTAIbIETU]: CTPOEHUE, (PUIUUYECKHE U
XMMHUYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIC DPEAKIIHH),
MOJIYy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOThI. MypaBbiHas U YKCYCHasl KHCIOTBHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHe CBOMCTBA (CBOICTBA, 00IIME AJIs Kllacca KUCIIOT, PeaKIus
sTepuUKalnnK), TMOoNTydyeHHMe U npuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJU BBICHIUX KapOOHOBBIX KHCIIOT,
UX MOIoLIee NCUCTBHE.

CrnoxHble 3pHUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHUPOB.

XKupsl. 'naponns xxupos. [Ipumenenne xupoB. buonorudeckas posib )KMpOB.



VYTaeBoipl: cocTaB, KIIacCH(pUKALUs YriIeBOAOB (MOHO-, - U MoJmcaxapubl). [roko3a —
MPOCTEHUIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3MUECKUE U XUMHUYECKUE
cBoicTBa (B3aumojeiictBue ¢ ruapokcuaom Mmemu(ll), oxuciaenme aMMuayHbIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHWE, OpOKCHHE TIFOKO3bI), HAXO0XICHHE B TPHPOJIE,
npuMeHeHnue, ouosornueckas poib. Dorocunres. DpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemionosa kak npupoasnbsie noaumepbl. CTpoeHne Kpaxmasia U LEJUTI0I03bL.
duznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaiia (TUIpoiIu3, KAUeCTBEHHAs! PEAKIMSI C HOJA0M).

OKcliepUMEHTAIbHbIE METOJbl M3Y4YEHHs BEIIECTB M MX MpPEBpALICHU: MpPOBEACHUE,
HaOI0JIeHNEe W OMNHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KaYECTBEHHBIE
peakuuu OJHOATOMHBIX CHHPTOB (OokuciaeHHe 3TaHosa okcujaom wmenu(ll)), mMHOroaromHsIx
cnupToB (B3aumojeiicTBue rmnepuHa ¢ ruapokcuaom Meau(ll)), ambaernmoB (OKHCICHUE
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u rtuapoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEJACHUE TMPAKTHUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3amaum.

Borunicnenuss 1o ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHndeckie CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHus. Dusnyeckue Hu
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TJMLKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak npupoiHble BBICOKOMOJEKYJSpHbIe coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTH4YHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIM3, ACHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI U3YUEHUsS! BEIIECTB M UX MPEeBpalleHHUIl: HaOMIOJIeHUE U
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEJIKOB IMpPU HArpeBaHUH, LBETHBIC
peakiuu OeIKOB.

BricokoMoIeKyJIsIDHBIE COeIMHECHHS

OcCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISPHBIX COECOUHEHHMI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIJIIPHBIX COEIUMHEHUN — NOJIMMEpPU3aIUs U TOJIUKOHICHCALUS.

OKCIIEpUMEHTAIIBHBIE METO/IbI M3YYEHUS BELIECTB U MX NPEBPAIICHUIN: O3HAKOMIIEHUE C

o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUTACTMACC, KAY1YKOB.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4YEpe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
Teopus, aHajiW3, CHHTE3, KIacCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHME BEUIeCTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: kimerka, opranusMm, Omocdepa, oOMEH BelIeCTB B opraHuszMe, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIaeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX

BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTAH, S-, P-, d- aneMeHThl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenpgeneeBa. CBsi3zb nepuoauyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBI XHMHUUYECKHX

aneMeHToB JI. 1. MeHnzneneeBa ¢ COBPEMEHHON TEOPHUENl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU



M3MEHEHHs CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB
110 TpyHIaMm U nepuojiaM. 3HaueHHe NEPUOANUECKOIO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBsi3U (KOBaJICHTHAs
HETOJIsIpHAsT W TOJIApHAsi, MOHHAs, METaJIMuecKkas). MexaHu3Mbl 00pa30BaHUSI KOBAJICHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bomopoanas cBsize. BajgeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTENeHb OKUCIEeHUS. VIOHBI: KATUOHBI U @HUOHBI.

BemectBa MOJIEKYISPHOrO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOM PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIOMIHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PacTBOpE.

Knaccudpukanuss Heopranmueckux coeauHeHui. HomeHknatypa HeopraHuyeckux
BellecTB. ['eHeTndecKkas CBsI3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANUX K PATUYHBIM
KJIacCaM.

Xumuyeckass peakius. Krmaccudukanuss XUMHUYECKHX pPEaKIMi B HEOPraHMYecKoW u
OpraHMYEeCKOM XWUMHH. 3aKOH COXpPaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIIMSIX.

Ckopocth peakiuu, €€ 3aBHCHUMOCTh OT Pa3lIU4yHbIX (akTopoB. OOpaTHMble peakKiuu.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIINAE HAa COCTOSIHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunmun Jle [latense.

DnexTponuTtHueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpallbHAas, IIEJIOYHAs.

OKHCIIUTENBPHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

OKCIEpPUMEHTAIbHBIE METOJbl M3YyYEHHs BEUIECTB M UX IPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa», u3yueHue
MoJeNell KPUCTAIMYECKUX pEmETOK, HAOMIOJeHHe M ONHUCaHWEe JIEMOHCTPALMOHHBIX U
1abopaTOPHBIX OMBITOB (pa3joXKeHHe MEepOKCHAAa BOJOPOAAa B MPHUCYTCTBHM KaTanu3aTopa,
OIIpE/IEJIEHUE CpPellbl PACTBOPOB BEILIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKLIUN.

Pacué€rneie 3amaun.

Pacu€rsl mo ypaBHEHUAM XUMUYECKUX PEAKLUNA, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
PAacy€ThI ¢ UCIOJIBb30BAHUEM MTOHATHS «MACCOBAsSI 10JIS1 BEIIECTBAY.

Heopraunuyeckast xumus



Hemerannel. Ilonoxenne HemerauioB B llepmoanueckoil cucreMe XUMHYECKHX
anemenToB JI. M. MenneneeBa u ocoOeHHOCTH cTpoeHMsi atromMoB. Dusnueckue cBoicTBa
HEMETAJIOB. AJUTOTPOIIUSI HEMETAJUIOB (Ha MMPUMEPE KUCIOPoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TalOTEHOB, cepbl, a3oTa, Qocdopa,
yriaepoja U KpeMHHMSI) U UX COEUHEHUM (OKCHUIO0B, KUCIOPOACOAECpKAIINX KUCIOT, BOJIOPOAHbIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenne metamioB B [leproauyeckoil cucTeMe XMMHAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0UEK aTOMOB MeTauioB. OOmiue
¢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. [IpuMeHenne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
KoJjulekiuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a1a4, HaONlIoJleHWe M  ONHCAaHHWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMozelicTBHE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMHM KHCIOT U LIEJNOYEl, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBa,
Macce win o0bEMY OJHOTO U3 YYacTBYIOIIMX B PEaKIMH BEIIECTB, pacu€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,
pa3BuTUM MeAulUHbL. [loHsATHE O HaydHbIX METOJax II03HAHUS BEIIECTB U XHUMHUYECKUX
peaKiuu.

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

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPackd, CTEKJIO, KepaMHKa, MaTepHalibl Ui SIIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XuUMHUST U 3]I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BaHUsSl JIEKAPCTBEHHBIX MPENapaToB,

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



MexnpeaMeTHbIE CBA3H.

Peanuzanus MEXIpPEeIMETHBIX CBSI3€H MpH U3y4eHHH OOIIeH M HEOPraHMYeCKON 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,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, SIBICHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIILIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MULIEBast
MIPOMBIIIJIEHHOCTh, (papMaleBTUYeCcKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEpUATIOB, JIEKTPOHHASI IMPOMBIILICHHOCTD,

HaAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOIUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3pabdOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

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

OCO3HaHWE OOYYAIOIIUMHUCS POCCHUUCKONW TPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAaMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHUYECKOTO
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 0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TPaBUJIAMH MOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTO3HAHMsSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOpPpMHUPOBAHHOCTH
OTIbITAa TIO3HABATEJIHOM M TPAKTHUECKOW JEATENbHOCTH OOYYaroIMXCs M0 peaau3aluu
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 HOPMax M MpaBUJaX MEXJIUYHOCTHBIX 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, IOTUKY U apTyYMEHTHI JIPYTHX
MIPU aHAIU3€ PA3IUYHBIX BUJOB YICOHOU 1€ATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIAUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU M TMPAKTHYECKOTO TPUMEHCHHUS
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 XUMUU,

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 >KU3HH, HEOO0XOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

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

MOHUMAHMS [EHHOCTH TMpPaBWJ WHAWBUAYAIBHOTO M KOJUIEKTUBHOTO 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 Yy4eOHO-HCCIEI0BATEIbCKON JIeATeIbHOCTH,

0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;



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

WHTEpeca K MPAKTUYECKOMY H3YYCHUIO MPO(ECCHil pa3IMgHOrO pojia, B TOM HYHCIEC 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 peaau3anui COOCTBEHHBIX JKM3HEHHBIX IUTAHOB 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 XapakTepa 3KOJIOTH4YCCKHUX r[po6neM, 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 HENPUATHS NCUCTBUM, MPUHOCSAIIMX BPE OKpPYXKaIoIIed NPUPOAHON cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIBITA
NESATENBbHOCTH  SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KAaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
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 TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBO,

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 TPAaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHMS JIIS
aHaJIM3a W OOBSCHEHUsS SBJICHHUHA OKPYKAIOIIETO MHPA W TPOUCXOAANIUX B HEM W3MEHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3AKTFOUYCHHUS HA OCHOBE HAYYHBIX (PAKTOB Y MMCIOIIUXCS TAHHBIX
C TCJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

WHTEpeca K MO3HAHUIO U MCCIIE0BATEIHCKOM NeSTSILHOCTH,

TOTOBHOCTH ¥ CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpPa30BaHHMIO U CaMOOOpa30BaHUIO, 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 Yy4EOHOrO IpeaMera «XHUMHsS» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC JI (DOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienr(puKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHUEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE y4eOHBIC JEeACTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHUBHBIC,
perynasTuBHbIE), oOecreunBarone (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh  OOYYAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE MACWCTBHUS B MO3HABATENbHOU U
COILIMANILHOM MIPAKTHKE.

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

OBi1aieHHe YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJorNYecKue TeHCTBUS:



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

ONpeNeNsATh 1LeNd JeATEeIbHOCTH, 3aJaBas MHapaMmeTpbl U KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIHHOCTH C MTOCTABICHHBIMU IICJISIMH;

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

BBIOMPATh OCHOBAHMS M KPUTEPUHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEaKIIU;

YCTaHABIUBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKIY U3YYaEeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKHE pACCY)KICHHS (MHAYKTUBHBIE, JACIYKTUBHBIC, [0 aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMaTPUBAEMBIX SIBJICHUSX, (POpMyIHpoOBaTh
BBLIBOJIBI U 3aKJIFOUCHHUS;

MPUMEHSTh B TIPOIECCE TO3HAHUS, UCIOIB3YeMbI€ B XUMHU CHUMBOJINYECKUE (3HAKOBBHIC)
MOJIENH, TPEe0OPa30BHIBATh MOJICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEAaKIMU — TP PEIICHHH y4eOHBIX
MMO3HABATENBHBIX W MPAKTHYECKUX 3aJ1ad, MPUMEHSATh HAa3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 60a30BbIe HCCJIEA0BATEbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHYECKUX PEAKIIHA;

dbopmyaupoBaTh 1€ W 3aJa4d  WCCICAOBAHMS, HCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITENIHPHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JuTst POPMHUPOBAHUSI TUTIOTE3BI TI0 TTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIaJICTh HABBIKAMHU CaMOCTOATEILHOTO IUTAHHUPOBAHUS U TPOBEIACHUS YYCHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIECcca, CAMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIECIOBAHMS, COCTABISATE 0OOCHOBAHHBINA OTYET O MPOAETaHHOM
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY MOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ nngopmanmei:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs

JUTeparypa XMMHYECKOTO COJIepXaHMs, CIpaBOuYHble Tmocodusi, pecypcbl HHTepHera),



aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM MpelncTaBiCHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTE;

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

nprOOpeTaTh OMBIT HCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopmalyen: TPUMEHATh MEXINpeAMETHble ((U3NYEeCKHe U MaTeMaTU4YeCKUe) 3HAKU U
CUMBOJIBI, (popMyIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMH:

3a/laBaTh BOIMPOCHI M0 CYILECTBY OOCYXJaeMOW T€MbI B XOJ€ Juaiora W/uiv AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOMU MPEAJIOKEHHUS OTHOCHUTEIbHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNATh C IMpE3EHTAIMeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBINOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu y4eOHOTO MpoekTa M (OPMyIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUH IMyTEM COTJIACOBaHMSI MO3ULIUHN B X0/1€ 00CYKIEHUSI 1 0OMEHa MHEHUSMHU.

OBiageHHe YHHBePCAJIbHBIMH PeryJSITUBHBIMY 1€ICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss e€ UeNnu U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHINOJHEHUHM Y4EOHBIX M HMCCIEIOBATEIbCKUX 3aJad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM MOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAMOKOHTPOJNIb CBOCH JESATENIbHOCTH HAa OCHOBE caMoaHalu3a U

CaMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHusT TPAKTUYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJAraroIIne
MOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, JIEKTpPOHHAs 000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKash CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSIPHBIH 00BEM, YIICPOJHBIA  CKEJIeT,
(YHKIIMOHATBHAS TPYIIA, PaJUKal, H30MEpHs, U30MEPbl, TOMOJOTHYSCKUH psiJi, TOMOJIOTH,
YIIIEBOJOPOIbI, KUCIOPOA M a30TCOJIEpKAIINE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUIECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHH;, MHPOBO33PEHYCCKHE 3HAHWS, JISKAIIAE B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTHUYECKHE CBEICHHS O CBOWCTBAX,
coCTaBe, MOJYYCHUU M 0€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMYECKUX BEIIECTB B OBITY
U TIPAaKTUYECKOH NIESTETLHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC MPU3HAKUA TIOHSATHH, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIL30BATh COOTBETCTBYIONIHME MIOHSATHS ITPU ONMMMCAHUH COCTaBa, CTPOCHHS U
MPEBpaIlCHUI OPraHUYECKUX COCITUHCHHUIA;

C(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHYECKYH) CHUMBOJHKY JUIS COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOM) (OPMYII OPraHUYECKUX BEIICCTB
U YpaBHCHHMU XMMHYECKHX PEAKIIMH, W3rOTABIMBATh MOJIEINA MOJICKYJ OPraHWYECKUX BEIICCTB
JUTS WJUTIOCTPAIMHM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOECHHUS;

chOpMHUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OpPraHUYEeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), JaBaTh MM HaszBaHus o cuctemarnueckoit Homenknatype (IUPAC), a taxxke

NPpUBOJUTL TPUBHUAJIBHBIC HA3BAHUSA OTACIIbHBIX OPraHUYCCKHUX BCIICCTB (3TI/IJIGH, IIPOIUJICH,



alleTHJICH, JTWJICHTJIMKOJb, TIUIEpUH, (PEeHON, (OopManbIeruja, ameTalibJeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTA, CTEApUHOBAs KHUCIIOTA, TIFOKO3a, (hPYyKTO3a,
KpaxmaJi, 1eJUTI003a, TJIULHUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH ITOJOXCHHS TEOPUU CTPOCHUS OPTraHUYCCKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PUIUYCCKHEC U
XHUMHYECKHAE CBOWCTBA THITMYHBIX MIPEJCTABUTEINICH PA3TUIHBIX KJIACCOB OPTAHUICCKUX BEIIECTB
(MeTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJIb, TIIUIEPHH, (CHOJ, alleTaIbJICTH/l, MypaBbHHAS U YKCYCHAS
KHCIIOTBI, TJIIOKO3a, Kpaxmall, I[eJUTioio3a, aMHHOYKCYCHAas KHCJIOTa), HUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYCCKUX pEakIuid ¢
HCIIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKU W MPAKTHYECKOE NMPUMEHEHUE
MPOJAYKTOB MepepabOTKH;

chOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKLIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUHN BJIA/I€Th CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPU M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE MpaBuiia oOpallleHus ¢ BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TMJIAHUPOBATh M BBITIONHATE XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHBbIC pEAKIMH OPraHMYEeCKUX BEIIEeCTB, JCHATypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHIIAMU TEXHUKH 0€30MaCHOCTH

pu oOpallleHuH C BEIIEeCTBAMH M J1a0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaThl



XMMHYECKOTO JKCIepuMEHTa B (hopMe 3aluCH YpPaBHEHHI COOTBETCTBYIOIIUX PEAKIMH U
(hopMyITHPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MaccOBOM mH(pOpMaIiu, IHTEpHET U IPYTHX);

cOPMHUPOBAHHOCTh YMCHHH COOJIIOJIATh MpaBWJIA OKOJIOTHYECKH IIEJIECO00Pa3HOTO
IIOBCACHHUA B 6I)ITy nu pr,[[OBOﬁ NCATCIIBHOCTU B ICIIAX COXpaHeHI/Iﬂ CBOECTO 3I[Op0BBH nu
OKpYKAOIIeH MPUPOTHON Cpelbl, 0CO3HABATh OTIACHOCTH BO3JCHCTBUS HA YKUBHIC OPraHU3MBI
ONpENENEHHBIX OPraHMYECKUX BEHIECTB, MOHMMAass cmbica mnokazarens [IJIK, mosicHats Ha
HpI/IMean CHOCO6BI yMeHI:HIeHI/ISI 158 Hpe)IOTBpaHlCHI/Ifl nux BpC]IHOFO BOSHCﬁCTBHﬂ Ha OpFaHI/I3M
YEeJI0BEKa;

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I'-IeHHI)IMI/I BO3MOXHOCTSIMHA 3I[0p0BB$[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX }IOCTYHHBIX METOAaxX MO3HAHUA BCIIECCTB U XUMHNYCCKUX HBHeHHﬁ;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE MCIOJb30BaTh peiabedHO-

TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMudeckux Gopmyi.

11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJCTABICHUH: O XHMHUYECKOW COCTABJISIIOIICH E€CTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J10pOBBIO U MPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- BIIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTb, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpPUCTAJUIMYECKass  PELIETKA, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHbI  (Teopus
JJIEKTPOJIUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHHUS M IPEBPALICHUS DHEPTUM IPU XUMHYECKUX

peaKHI/IHX), 3aKOHOMCPHOCTH, CHUMBOJIHMYECKUN SI3BIK XUMHUH, MHPOBO33PCHUYCCKUC 3HAHUA,



JeXKAIIMe B OCHOBE IIOHMMAaHMUSI MPUYMHHOCTHU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKkTOJIOTMYECKHUEe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BAHUH
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUYCCKON IEATEIHPHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHIA, YCTAHABINBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHUCAHUH HEOPTaHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BeHIECTB U YpPAaBHEHUN XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIECTB (YrapHbId Ta3,
YIJIEKUCIIBIA Ta3, aMMHAaK, ramiéHas W3BeCTh, HeraméHas H3BECTh, MUThEBas COJAA, MUPUT U
JpyrHe);

c(hopMUPOBAHHOCTHh YMEHUH OTNPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYecKasi, BOJIOPOJHASI) B COCIMHEHMSX, TUI KPUCTAJUIMUECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hopMUPOBAaHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB
10 UX COCTaBY K OMNpPEACIEHHOMY KJIACCy/TPyNIe COSIMHEHUM (MPOCTHIC BEIIECTBA — METAIIJIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICHI TIepuoandeckoro 3akona J[. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTHUYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanueckoil cucteMbl XUMUYECKUX AemMeHToB /1. M.
MeHneneeBa, HCHOJB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOICTB XMMHUYECKHX JJIEMEHTOB U HX
COEIMHEHMH 10 nepuodam u rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3JUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHWYeCKHMMM BEIeCTBAMU C IIOMOILIBIO YpaBHEHUH

COOTBECTCTBYHOIIUX XUMHNYCCKUX peaKHHﬁ;



cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIMH IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pPEAarupyIoONIMX BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakiuw,
M3MEHEHHIO CTETIICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpaIEHHBIC YPAaBHEHUs PEaKIMid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUSI, IPU KOTOPBIX 3TH
peaKuru UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAIONNE KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPACIO3HABATh OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKIIUU OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHWS XWUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHH XapakTEepPU30BaTh XHMHYECKHE TPOIECCHI, JeKallhue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4YE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cOPMUPOBAHHOCTD
MpeacTaBiIeHU 00 OOMMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOUICHUI Ta30B NPU XUMHYECKUX
peaknusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUI COOJIIOATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEpOKCcHIa BOAOPOJa B MPHCYTCTBUHM KaTaluu3aTopa, OMIPEICIICHUE CpeJlbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IHMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO OoOMEeHa, KayeCTBEHHbBIE peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELIEHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU

0e30IMacHOCTH npu 06paH_ICHI/II/I C B€IICCTBAMH1 U J'Ia60paT0pHBIM 060py,[[0BaHI/ICM, IpCACTaBJIATH



pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hOpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

cOPMHUPOBAHHOCTh YMCHHI COONIOATh IMPaBHJIA JKOJIOTUYCCKU IIE€IIECO0OpPA3HOTO
IIOBCACHUA B 6I)ITy nu pr,[[OBOﬁ NCATCIIBHOCTU B ILCIIAX COXpaHCHI/Iﬂ CBOECTO 3IIOp0BB$I nu
OKpY)KAfoIIeH TPUPOJHON Cpelbl, 0CO3HABATh OTIACHOCTH BO3JCHCTBUS HA YKUBHIC OPTraHU3MBI
OTpeIeTIEHHBIX BEIIECTB, MOHMUMAasT cMbIca nokaszarens 11K, moscHsTh Ha mpuUMepax CrocoOb!
YMGHBHIGHI/HI nu HpeI[OTBpaHIGHI/Iﬂ nux Bpe)IHOFO BO3)IGI\/JICTBI/I$[ Ha OpFaHI/ISM YCJIOBCKA,

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I‘IeHHI)IMI/I BO3MOXHOCTAMN 3)10p0BB$[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX }IOCTYHHBIX METOAax MO3HAHUA BCIICCTB U XUMHUYCCKUX SIBHGHI/Iﬁ;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE MCIOJb30BaTh peiabedHO-

TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
IIpeamer opranuyeckoi xumun. Teopus https://academy-
1.1 CTPOCHUSI OPraHMYECKHX COCMHEHUI A. 3 0 0 content.apkpro.ru/lesson/a9f3d191-
M. Bytiieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pasneny 3
Pa3zgen 2. YriaeBoaopoasbl
https://academy-

2.1 IMpenenbHbIC YIIEBOIOPOIbI — AJTKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

HenpenenpHble yriieBOOOPOABL: aNKEHBI,
2.2 6 0 1 content.apkpro.ru/lesson/4038171e-
aJIKaJUCHBI, AJIKUHBI
4158-4bd1-ae98-18dclcfh9399
https://academy-

2.3 ApoMaTHYeCcKHe YIieBOI0PO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IIpn OOHBIC UCTOYHHUKHN JIEBOJOPOAOB
2.4 pup o P 3 1 0 https://lesson.edu.ru/04/10

U UX nepepadoTka



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

Hroro no pazneny

13

Paznen 3. Kuciaopoaconep:kamue opranHudeckue coeJuHeHust

https://academy-

3.1 Crouptel. Denon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
https://academy-

3.2 A eriazsl. KapOoropele KHCHOTE! 7 content.apkpro.ru/lesson/8664b319-

Cronuie >puprt 0ba3-4945-b076-ch7ae5858090
https://academy-

3.3 VYrieBosl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro mo pasaeny 13
Pasueﬂ 4. A30Tc0nepmamne OpraHu4eCKue COCAMHCHUSA
https://academy-
4.1 AMuHBL. AMHHOKHCITOTHI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Uroro no pazpeny 3
Pazpen 5. BoicokoMoJieKy IsIpHbIE COeIMHEHUS
51 ITnactmaccel. Kay4ayku. Bonmokna 2 https://lesson.edu.ru/04/10
Uroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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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

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [leproanueckuil 3aK0H
1.1 u Ilepuorueckast CHCTEMa XUMUYECKHUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. 1. Menaeneera
Crtpoenue BemiectBa. MHOTOOOpasue
1.2 4 0 0 https://lesson.edu.ru/04/10
BEIECTB
1.3 XUMHUYECKUE PEaKIHH 6 1 1 https://lesson.edu.ru/04/10
Hroro no pasueny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertabt 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeraist 9 1 1 https://lesson.edu.ru/04/10
CBsi3b HEOPraHUYECKUX U OPraHUYECKUX
2.3 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
HTtoro mo pazneny 17 https://lesson.edu.ru/04/10

Pa3pen 3. Xumus u ;Ku3HL



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

3.1 XUMHUS U JKU3HD 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe N poBbIe

Tema ypoka Kontposbusbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl

padoThl padoTsbI
https://academy-

IIpeamer opraHnyecKol XUMHUH, €€

1 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HHMKHOBCHHEC, pa3BUTUC U 3HAUCHUC

5ele-4e24-ac02-efb16fa49f6a
Teopusi CTPOEHUS OPraHUYECKHX https://academy-

2 coemunennii A. M. bytneposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIC TIOJTOXKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[pencraBnenue o Kiaccuukamuu hitps://academy-
opraHuyeckux Beuects. HomenknaTtypa

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucrematmdeckas) ¥ TPUBHATILHBIC

e1a9-410f-b8be-b4ch589aeadl
Ha3BaHUWs OPraHUYCCKHUX BEIICCTB

https://academy-
AJIKaHBI: COCTaB U CTPOCHUE,

4 1 0 0 content.apkpro.ru/lesson/258ddc06-

TOMOJIOTHYECKUH Psifg
ec23-473c-b3d7-ed82fcaddd02
https://academy-
MeraH u 3TaH — npocTenime
5 1 0 0 content.apkpro.ru/lesson/258ddc06-

npeaACTaBUTCIN AJIKAHOB

ec23-473c-b3d7-ed82fcaddd02



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399
OTUJIEH U NPONUJIEH — MPOCTEeNIINe
7 https://lesson.edu.ru/04/10
HpCI[CT ABUTCIIN AJIKCHOB
https://academy-
[paktudeckas padora Ne 1. «[lomyuenne
8 5 content.apkpro.ru/lesson/53cd2379-
OTUWJICHA U U3YYCHUEC €TI0 CBOUCTB)»
2a45-43b1-9f67-7ebcdaf03cel
Anxamuensl. byraguen-1,3 u
9 metunoyraauen-1,3. [onyuenne https://lesson.edu.ru/04/10
CHUHTETUYECKOIO Kay4uyKa U pE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTHU
CTPOEHMUSI, TOMOJIOTUUECKUHN PS/I.
10 https://lesson.edu.ru/04/10
ATteTriIeH — TPOCTEHIINHA
HpeIlCTaBI/ITeJ'IB AJIKUHOB
https://academy-
Brluncnenys no ypaBHEHUIO XUMUYECKOU
11 content.apkpro.ru/lesson/7dada027-
peakuuu
8448-418f-b416-fbaledd4ab6d
https://academy-
ApeHbI: 0eH301 U ToIyod. TOKCHYIHOCTD
12 content.apkpro.ru/lesson/d86d7d00-
apeHoB
d5b4-491d-aded-c3ddal9feefs
reHeTI/I‘ICCKaSI CBA3b JIEBOJOPOA0B,
13 7 P https://lesson.edu.ru/04/10

NpyuHaAJIC)KANIUX K pa3/IMYHbIM KJIaCCaM



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

HpHpOHHI:Ie HUCTOYHHKHU YIJICBOAOPOIOB!:

14 [PUPOHBIN Ta3 ¥ MOy THBIE HEPTAHBIE https://lesson.edu.ru/04/10
ras3bl, He)Th U IPOAYKTHI €€ IepepaboTKH
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:
15 [PUPOIHBIN Ta3 U Oy THBIE HEPTAHBIE https://lesson.edu.ru/04/10
ras3bl, He)Th U MPOJYKTHI €€ TepepadoTKH
KonTtponbkHas pabora 1o paszzaen
16 P P P g https://lesson.edu.ru/04/10
«YTIIEBOJOPOIBI»
https://academy-
IIpenenbHble 0IHOATOMHBIE CITUPTHI:
17 content.apkpro.ru/lesson/5439c18b-
MeTaHOJ U 3TaHojd. BomopoHas cBsizb
7440-4b6f-bf84-c04fad71694f
https://academy-
MHoroaToMHBI€ CIHPTHI: STUIEHTJINKONb
18 content.apkpro.ru/lesson/461aa9c8-
U TIULEPUH
c0ef-4827-a8e5-d12a0bedc826
https://academy-
®enomn: crpoeHune MONEKyIbl, Gruznueckue
19 y content.apkpro.ru/lesson/649883hb8-
1 XMMUYECKHEe CBONCTBA, TPUMEHEHHUE
7¢5f-4f16-896e-10a2278b08f1
https://academy-
Anpnerusisl: GopMabaerua u
20 bop content.apkpro.ru/lesson/8664b319-
areranbAerul. AIeTOH
0ba3-4945-b076-cb7ae5858b90
21 OIHOOCHOBHBIE TIPEETbHBIE KAPOOHOBBIE https://academy-

KHCJIOTBL: MypaBbUHAA U YKCYCHAA

content.apkpro.ru/lesson/b4feaa04-



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

3438-4b57-a3ec-ba0fofe63c0d

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

https://academy-

22 . content.apkpro.ru/lesson/9834d408-
pacTBOpa YKCyCHOI KHCIIOTBI»
386d-444a-8de3-7efba8b98cdb
CreaprHOBas M OJIEMHOBAs KMCIIOTHI, KaK
23 HPEICTABUTENM BBICIINX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCIIOT
Mbuia Kak COJHM BBICHIMX KapOOHOBBIX
24 5 https://lesson.edu.ru/04/10
KHCIIOT, UX MOlolIee JieiicTBre
CnoxHble SQUpBI KaK TPOU3BOIHEIE https://academy-
25 KapOOHOBBIX KMCIOT. [ MAPOIN3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f2-
s¢upos a0d4-4945-a0eb-1e59cd5f4dof
https://academy-
JKupbl: ruApONIN3, NPUMEHEHHE,
26 content.apkpro.ru/lesson/71ac43f2-
OumoIorHYecKas poib KUPOB
a0d4-4945-a0eb-1e59cd5f4dof
VIIE€BOMBI: COCTAB, KIACCH(DHKALHMS. https://academy-
27 BaxkHeiiIIre npeIcTaBUTENN: TIIFOKO03a, content.apkpro.ru/lesson/709ce43a-
¢pykrosa, caxaposa deb6-4281-963b-01d2e212d4d0
KpaxmaJ 1 Ienomno3a Kak IPUPOIHbIE
28 https://lesson.edu.ru/04/10
HOJIUMEPBI
KonTposbHas pabora 110 paszeny
29 «KucnopocoepKaliie OpraHuyeckKue https://lesson.edu.ru/04/10

coemuHeHUs»/ Beepoccuiickas



https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

mpoBepovHas padoTta

https://academy-
30 AMMHBI: METUIIAMHMH U aHUJIMH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTBI KaK aM(OTepHbIE https://academy-
31 OpPraHWYECKHME COEMMHEHHUS, X 1 content.apkpro.ru/lesson/c2f2f3d7-
ouojornyeckoe 3HadeHue. [lenTuasl 43d1-4873-ace0-78eca6009628
https://academy-
benku kak npupoaHsie
32 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOHeKy.]'ISIpHHe COCANHCHUA
43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATUS XUMUNA
33 _ 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJIAPHBIX COCANHECHNN
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHHIA. 1 https://lesson.edu.ru/04/10
[InacTmaccel, KaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOI'PAMME



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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 https://lesson.edu.ru/04/10
KOH(uUTyparus aToMoB
[Tepuonnueckuii 3akoH u [lepuoanueckas
crucTeMa XUMU4YecKux 3jeMeHToB J. U.

2 5 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSTMHEHUH IT10
rpyIaM U rnepuojiaM. 3HauyeHUe

3 1 0 0 https://lesson.edu.ru/04/10
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMH4YecKuX 3neMeHToB JI.1. MeHaeneeBa B
Pa3BUTUU HAYKU
Crpoenue BelecTBa. XUMHYECKasl CBSI3b, €€

4 BH/IbI; MEXaHU3MbI 00pa30BaHHs KOBAJICHTHOMN 1 0 0 https://lesson.edu.ru/04/10
cBs3u. Bonopoanas cBs3b

5 BaneHTHOCTb. DNEeKTpOOTPHLIATEIBHOCTb. 1 0 0 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

Crenensp okuciaeHusa. Berecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO

CTPOCHUS

[TonsiTue o gucnepcHeIx cucteMax. cTuHHBIE
Y KOJUTOMJIHBIE PacTBOPBI. MaccoBas 1014

BEIIIECTBA B PaCTBOPE

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

Knaccugukanus u HOMEHKIIaTypa
HEOpraHWYECKUX coeMHEeHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JIMYHbBIX

KJI1aCCOB

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

Knaccudukanuss XauMuueckux peakiuii B

HEOpPraHUYECKON U OPraHM4YeCKON XUMHUH.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH
COXPaHEHHUS U PEBPaICHUs SHEPTUU TIPU

XUMHYECCKUX PCAKIHUAX

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

Ckopoctb peakiuu. OOpaTuMble peakiuu.

XHUMHUYECKOE PaBHOBCCHEC

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

10

[IpakTuueckas paborta Ne 1. «BnusHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh

XHUMHUYECKOMN PCaKInum»

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

11

QHCKTpOJ'H/ITI/ILIeCKaH nucconuanys. Iloraarue o

BOJIOPOIHOM Tokazarese (PH) pactBopa.

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

Peakunu nonnoro oomena. ['maposms

OpPraHu4CeCKUX U HCOPTraHNYCCKUX BCIICCTB

12

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

[ToHsiTHE 00 ANIEKTPOJIH3E PACIUIABOB U

pacTBOPOB COJICH

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

13

KontponbHas padoTa mo pasaerny

«TGOPCTI/I‘-ICCKI/IG OCHOBBI XUMUHN»

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

14

Meramnsl, ux nonoxenue B [lepunoauueckoit
cUCTeMe XUMHUYecKux 3nemeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pusnvyeckue cCBONCTBA

METAJIJIOB

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

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif

Hapr[}KeHI/Iﬁ METAJIJIOB

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

16

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJLIIOB
(HATpHA, KUK, KAJIBIIMIA, MarHUHu,

ATIOMUHHK ) U UX COCTMHCHUM

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

17

XuMudeckue cBolicTBa XpomMma, MEAN U UX

COEUHEHNN

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

18

XHMHYECKHE CBOMCTBA OWHKA, XXCJIC3a U UX

COEIMHEHUN

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

19

[Ipaktnyeckas pabora Ne 2. "Pemenue

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

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC

«Metamas"

20

Hewmerannsl, ux nonoxxenue B [lepuoanueckon

CHUCTEME XUMUYECKHUX 351ieMeHTOB /I, U.

MenieneeBa 1 0COOEHHOCTU CTPOEHUS ATOMOB

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

21

dusznueckue cBOMCTBAa HEMETAIJIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe

KHCJIOpoJa, cepsl, hochopa u yriaepoaa)

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

22

XHWMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U UX

COeqUHEHNN

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

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux

COEeIUHEHNN

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

24

XUMUYECKUE CBOMCTBA yriepoaa, KpEMHUS U

HUX COEIUHEHUMN

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

25

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX

COEeqUHEHNN

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

26

O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teMe «Hemeranne»y. Beruncinenus mo
YpaBHEHUSM XUMHUYECKUX PEaKIuil U

TCPMOXUMHYCCKUC paC‘-IéTBI

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

27

IIpaktuyeckas pabora Ne 3. «Pemenne

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TECMC

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

"HemeTamisr"»

KonTponsHas padora o Temam «MeTamuibh» u

28 1 https://lesson.edu.ru/04/10
«HemeTtaminl»
Heopranudeckue v OpraHn4ecKue KUCIOThI.

29 1 https://lesson.edu.ru/04/10
Heopranudeckue u opraHn4eckre OCHOBaHHUS
AmdoTepHbIC HEOPTaHUIECKUE
OpraHuveckue coeauHenus. ['eHeTrnueckas

30 1 https://lesson.edu.ru/04/10
CBSI3b HEOPraHMYECKUX M OPraHHYECKHX
BEIIECTB
Poinb xuMuu B 00eCIieueHUH 3KOJIOTHYECKOM,

31 SHEPreTUUECKON M MHUILEBOH OE30MaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEAUIIUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPHUHIMIIAX TPOMBIIIJIEHHOTO MOJyYeHUS 1 https://lesson.edu.ru/04/10
Ba)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB M MATEPHAIIOB 1 https://lesson.edu.ru/04/10

34 XuMHUS 1 3I0POBbE YEIOBEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumus, 10 kmace/ I'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

» Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos WU.T'., CiagkoB C.A. AKioHepHOE

obmectBo «M3natenscTBO «lIpocBenienne

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Xumus(6a30Bblil ypoBeHb).Peanun3zanus oOpa3oBaHus: METOANYECKOE TIOcoOue i yuuTens /
Kasepuna A. A., [Inuyruna I'.B.; mox pen.l’. B. [Imuyrunoi. M. : ®I'BHY «MHCcTHTYT

cTpaTeruu pazsutus odpazoanust PAOy», 2022 81 c.:u.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://edsoo.ru/rabochie-programmy/

https://fipi.ru/

http://rustest.ru/






