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IHosicuuTeaLHAA 3aNIUCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeIHEro oliero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom Konueniuu mnpernojaBaHus yueOHOTO Mpeamera
«Xumus» B o0Opa3oBaTeNbHbIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yOmUx
OCHOBHBIE 00pa3oBaTeIbHBIC MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJ0B K pa3paboTKe MporpaMMmbl IO XHMHUH, K OINpEAEIEeHUI0 oO0mmen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHUA OOYYAIOIIMUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» mas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABUJIM KOHIIETITYaJbHbIE MOJOXKECHHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO OATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe  BBITYCKHUKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOThEMJIEMOHW 4YacThl0 UX 0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpLIAIOIIMM 3TallOM peajln3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHUYECKOTO 0O0pa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBAHMS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YelloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/0pOBBI0 H
npupoaHoil cpene. Peanusyercs xumudyeckoe oOpazoBaHHe 00Y4arOIUXCs HA YPOBHE CPEIHEr0O
obmrero oOpa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XHUMHUS», COJEpPKaHUE M MOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEIU(PHUKHA HAyKH XUMHH, €€
3HA4YeHUS B MIO3HAHUM MPHUPOJBI U B MAaTEPHAILHOM KHU3HHU OOILECTBA, a TAKXKe C Y4ETOM OOIIUX
1esiell ¥ NPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIEero
obpazoBanus B Poccuiickoii deneparum.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3bl MaTepHalIbHOW KyabTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(opMHpOBaHUE PALIMOHAILHOIO HAYYHOT'O MBIIUIECHHS, B CO3[JaHUE LI€JOCTHOIO MPEACTaBICHUS
00 OKpyXaroIllleM MUpPE KaK O €AMHCTBE MPUPOJIbI M YEI0BEKa, KOTOpoe (POPMUPYETCS B XUMHUHU
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00J1aCTAMU IPUMEHEHUSI.

TecHo B3aumoJeicTBYss C JpYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI 4YacTbi0 MHMPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO Tpyla H
KHU3HU KaXaoro wieHa obmectBa. CoBpeMEeHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaK HaykKa
BBICOKMX TEXHOJIOTMI HaIllpaBlieHa Ha pPEIICHHE INIOOAIbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHSA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOM, HSKOJOTHUUYECKOW O€30MacHOCTH |
OXPaHBbI 3/I0POBB.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYy4aroIIMXCs, HEOOXOOUMYI UM JUIs
BbIpa0OTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIHEIIHOINO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XuUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMHA» U «OO01Iast 1 HEOpraHMYecKasi XMMHUsA», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX



SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN M0 HEOPraHUYECKOH XUMUH (C BKIIOUCHUEM
3HaHUHU U3 00uIel XUMHM) U OpraHWYecKOr XUMUU. POpMUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpU U3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIECTB Ha OCHOBE OOUIUX MOHSATHIA, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckas Xumus» 1 «OO0Imas 1 HeopraHuuecKas
XUMHD» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
y4eOHOro Marepuania W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMHH BellecTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPHUM CTPOECHHS OPraHMYECKMX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUU BELIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /0
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpPBOHAYAILHBIC
NPECTaBICHNUS O XUMUYECKOH CBS3H, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Ton HOBBIM yrjioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUYECKUN MaTepuanl Hu
(baKTOJIOTHMUECKUE CBEJCHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeOpraHWyecKass XUMHUS» 00yJarolUMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHEeHHME (YHKIM 3TOro 3akoHa — OT oOoOImaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUM O BAKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIIUIX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
gononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoJepXkKaHUs, HWMEIOIIUMHU
KYJbTYpPOJOTMUECKUI M TPHUKJIATHONM XapakTrep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBSA3M XHMHHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poib B IMO3HABaTENIbHOW U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUU, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JJIsl TOMOJHEHHS 3HAHUM, PeIICHHS
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeI0BaTeNIbCKUX 3aj1ad. B 1enoM conepikaHue
yuebHoro mpenmMera «XUMUS» JaHHOTO YPOBHS U3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il TIOHMMAaHUS (PUIOCOPCKUX HJEH, TaKuX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUIN MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXIy HOBBIMU (paKTaMU U TEOPETHUYECKHMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHust 3amad BOCIMTAHUSA, Pa3BUTHS W COLMAIM3ALMU  OO0y4aroUIuXcs
IOPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO0 COJEp)KaHUsS U TOCTPOEHUs
npeaMera MpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JIEHCTBHM, MMEIOIIUX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHJIOB JACATEIBHOCTU: PELICHUS NMPOOJieM, TIOMCKa, aHAINU3a U
00paboTtkn wHMOpMaIMK, HEOOXOAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMUU KaKk Ha ypPOBHE OCHOBHOT'O O0IIEro o0Opa3oBaHusl, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpPU  ONPEACICHHH  COACPIKATEIbHOU
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XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEPBOCTEIICHHON 3HAYMMOCTH
TPaIUIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XHUMHUYECKOW HAayKH Kak oO0jactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXod K
OTIpeICNICHUIO 1[eIeH U3YUCHHsI IPEMETA SBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH LEISAMH U3Y4YCHHS MpeaMeTa « XUMUs» Ha 6a30BOM
ypoBHae (10 =11 ki1.) IBISAIOTCS:

e (QopmupoBaHME CHCTEMBbl XWMHUYECKHMX 3HAHMW KaK BaXKHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JJisi MPUOOPETEHUsT YMEHUN OPHUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKHX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHCHHEM XUMHUYECKOTO DJKCIIEPUMEHTA, COOJIFOJICHUEM TpaBUl  0€30I1acCHOTO
oOpailieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YUYCHHsI MpeaMeTa B
IporpaMMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHUCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIICH
CTETIICHH OTAAETCS TPEANOYTEHUE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOyueHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA O0OIIE00pa30BaTeIbHON  OpTraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHMSIMH aKTUBHOTO TOJYYEHUS! 3HAaHWUN U NPUMEHEHUS WX B PEaJbHOW KU3HU ISl peIIeHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ aTuM mpu uW3ydeHWHM mnpeaMmera «XUMHS» JOMHUHUPYIOIIEE 3HAYCHHE
MpPUOOPETAIOT TaKue 1IeNIU U 337a4u, KakK:

ajanTauus oOydYaloIIMXCS K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHe y OOYYAIOIMIUXCS KIIOUEBBIX HAaBBIKOB (KIIOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
NIOWCKa, aHalm3a ©U 00paboTKM WHQPOpPMALUHU, HEOOXOTUMBIX s NPUOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHW3M YeJIOBEKA U IPUPOIHYIO CPEAY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIEKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHallu3a y9eOHOW U Hay4YHO-TIOMYIIpHOU WH(DOPMAIIMHA XUMUIECKOTO
COJIePKaAHUS;

dbopMupoBaHUEe U pa3BUTHE Y O0YYAIOLIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBILUICHHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEICHUN XUMUUYECKOTO IKCTICPUMEHTA;



BOCIIUTaHHE y OOydaomuxcs YOeXIEHHOCTH B T'yMaHHUCTHMUYECKOW HaNpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOIM B  pEUICHHH IJIO0ATbHBIX  HpoOJeM  palMOHAIBHOTO
PUPOIONOIL30BaHUS, TOMOJIHEHUS SHEPreTUYECKUX PECypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K NpPHUpPOJIE U CBOEMY
3A0POBBIO, a TAKIKC HpHOGpGTGHHH OINbITa UCIIOJIB30BaHUA MOJYYCHHBIX 3HAHUUI AJId IPUHSATHA
T'paMOTHBIX pemeHHﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B yueOHOM mmaHe cpegHero o0Iero oopa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAyUHbIE TPEAMETHI.

OO1miee 4nciio 4acoB, OTBEACHHBIX JUIA M3Y4YCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Heneio).

Conepxanue y4e0HOro npeamMera

10 xaacc
Opranuveckass XuMus

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHHU

[TpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUYECHUE B IMOJYUYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIC MoONOXKeHUS. CTPyKTypHBIE (OPMYNBI OPraHUYECKUX BEIIeCTB. |omomorus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccuukalMu — OpraHuyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaThyecKas) W TPUBHAIbHbIE HA3BaHUA BaKHEUIIUX
MIpPEICTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYEeCKUX BEILECTB M MaTepHajlaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (TUIaBJICHHE, OOYTITMBAHUE W TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MPOCTEHIINE
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOPEHUsI ), HAXOXK/IEHUE B IIPUPO/IE, TTOJYyUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTUIEH U MPOMUJIEH — MpoCTeuine
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIOreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPHU3allin), OJIydeHHE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBa (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psaA. AleTuileH —
MPOCTEHUININIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHUE U XUMHUYECKHE CBOHMCTBA
(peakuuu THAPUPOBAHUS, TAIIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOy4YEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (pEeaKIuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M NpUMEHeHue. Tonyon. cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceoicmea (peakyuu 2an02eHUPOSanUsl U HUMpPOBAKUs), NOyYeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJISKALUMHU K Pa3IMYHBIM KJlaccaM.
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[IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIi ra3 ¥ MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHUECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TTPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepadboTKH.

DKCTepUMEHTAIbHBIE METOIbI M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «Hedtb» u «Yronib», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIyYeHHUE STUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KoIM4YecTBa
UCXOJHOIO BEIIECTBAa MJIM NPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucjiopoacoaep:kauye opraHu4yeckne coequHeHus

[IpenenvHBIE OAHOATOMHBIE CHOUPTHL. METaHON M JTAHON: CTpOCHHE, (PHU3UYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAYy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoa U 3TaHoIIa
Ha OpPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TJIHICPUH: CTPOCHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METallIaMHu, KayeCTBEHHAs peaklys Ha
MHOTOAaTOMHBIE CHUpTHI). JleiicTBME Ha OpraHu3M denoBeka. [IpuMeHeHWe TIMIepruHa W
STHJICHTTUKOJISL.

@DeHoN: CTpOCHHE MOJEKYIbl, (QU3NYecCKHe W XHUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTalIbIETHJl: CTpOeHUe, (QU3NYEecKhue Hu
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIICHUS WM BOCCTAaHOBIICHUS, KAYECTBEHHBIC PEAKIUH),
MOJTy4eHUE U PUMEHEHHE.

OnHOOCHOBHBIE TpenieibHbIe KapOOHOBbIE KUCIOTh. MypaBbuHaAsi U YKCYCHasl KUCIIOTHI:
cTpoeHue, Pu3nuecKre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJacca KUCIIOT, PEaKIUs
sTtepudukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblJIa KaK COJHM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOILIEE JICVCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosorndeckas pojb KUPOB.

YrneBoasl: cocTaB, KiacCU(pUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuibl). [ mroko3a —
MPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aummojeicTtBue ¢ ruapokcumom Menu(ll), okmcieHne amMMuUadyHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHHe, buonorunueckas poiab. DoTocunTes. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u memirono3a kak nmpupogHbie moiuMepsl. CTpoeHHe KpaxMaia M IEJUTI0I03bI.
duznyeckue 1 XUMUUECKHe CBONCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIO0M).

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX IMPEBpAllEHUIl: MpOBEICHHE,
HAONIO/ICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajia C HOJIOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBa pacTBOpa YKCYCHOU
KHUCTIOTHI.




PacuérHsble 3anaum.

Bbuncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
UCXOJIHOTO BEILECTBA MJIM MPOJYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKIIUN).

A3oTconeprkaliie OpraHn4eckiue COeTMHEHNS.

AMHUHOKHCIOTBI Kak aMm{QOTepHble OpraHuyeckue coenuHeHus. Pusndeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HpuUMepe INMLIMHA). buonoruueckoe 3HaueHHe
amuHOKuUCHOT. [lenTtuasl.

benku kak mpupojHbBIE BBICOKOMOJIEKYJISIPHBIE cOelMHEHus. llepBuuHas, BTOpHYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHbIE PEaKIIMU Ha OEJIKH.

OKclepUMEHTAbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEBpalleHUil: HaOIoAeHuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JI€HATypalus OCNKOB IpU HarpeBaHHM, I[BETHbIC
peakuuu OeNKoB.

BbicokoMoIeKy I PHBIEC COCIUHEHHA

OCHOBHBIEC TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUU, CPEIHsAs MOJeKyispHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALIS U TOJIMKOHEHCALIHSL.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YECHHs BELIECTB U MX MPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHmyeckod xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak H
MOHSTHH, SBISAIOIUXCA CUCTEMHBIMU JJIS OTJENBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAay4yHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KIacCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHUeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usznka: MaTepus, SHEPIUs, Macca, aToM, SJIEKTPOH, MOJIEKYJa, SJHEPTeTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE NTpENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 kaacc
O0mas u HeopraHu4veckasi XuMus

TeopeTnueckne 0CHOBbI XUMHH

XuMmudeckuii dreMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepreTu4eckue YpoBHHU, IOYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO0 OPOUTANIsM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHask KOH(QUTYpaIKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMH4eckux dieMmeHTtoB JI. .
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX



anemeHnToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
10 TPYIIaM U NeprogaM. 3Ha4Ye€HUE EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOHW CBSI3M (KOBaJCHTHAas
HENOJISIpHasl W TIOJSpHAs, WOHHAs, MeTayuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBAaJCHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BogopoaHast cBsi3b. BaleHTHOCTb.
DIEeKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccupukanuss HeopraHW4ecKuX coequHeHwid. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeThueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumudeckass peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaALCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (hakTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [laTense.

OnexrponuTnueckas aucconuainus. CunbHble W crnabbie 3neKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHAas, IICIOYHASL.

OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHMs] BEHIECTB M WX MPEBPALICHUN: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOMIoeHHe M ONHUCaHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpENIETICHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEaKIIHm.

PacuérHble 3agayn.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€ThI C UCIIOIB30BAHUEM TOHATHS «MACCOBAsI 10JIs1 BELIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxkenne HemeramioB B Ilepuoguueckoil cucTeMe XUMHUYECKUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAIIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa u yriaepomaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3o0t1a, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILNX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYCCKUHN Psijl HaNPSIKECHUH
METaJJIOB.



XUMHYECKUE CBOWCTBA BAXKHEUILIUX METAUIOB (HATpUM, KaJlWid, KajablUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOb! oydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHs BEHIECTB M UX MPEBpAICHUI: H3y4YeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3ama4y, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX U  JIADOPaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCHIA aJIOMUHHUS C PacTBOpaMH KHUCIOT W IleJoYel, KauyecTBEHHbIE
peakuuy Ha KaTUOHBI METAJLJIOB).

Pacuérnbie 3aaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB 10 HM3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wi 00BEMY OJIHOTO M3 yUYaCTBYIOIIUX B PEAKIMM BEIICCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMuS U )KU3Hb

Ponp xumuu B 00ecriedeHIH KOIOTUIECKOM, SHEPTeTUIECKON M THIIEBON 0€30MacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATHE O HAay4YHBIX METOJAaxX IO3HAHUSA BELIECTB W XUMHUYECKUX
peaxuuii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IMOJTYYCHHS
BAKHENIIMX BEILIECTB.

YemoBek B MHUpE BEUIECTB M MAaTEpPHANOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUAbI,
KOHCTPYKIMOHHBIE MaTepHUalIbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepHallbl ISl JJIEKTPOHUKH,
HAHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuUMHS U 3]I0POBbE YEJIOBEKA: MPAaBHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XMMHUHU B TOBCEITHEBHOI JKHU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 xiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHSITHM, SIBJISIOIIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KIacCHU(pUKalUsi,  IMEPUOJUYHOCTh,  HAONIONEHUE,  OKCICPHUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBIILIIIEHHOCTb, MeTaJuTyprusl, MIPOU3BOCTBO
CTPOUTETBHBIX MaTepHaJoB, CEeJIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
POMBINIIEHHOCTh, (apMaleBTU4YecKkasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUHU.
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ConeprxaHue BOCIUTATEIbHOT0 MOTEHNAJIA YPOKA

. YCTAaHOBJICHUE JOBEPUTENbHBIX OTHOUIEHMM MEXAYy YYMTEIEM M €ro Y4YeHHKaMH,
CHOCOOCTBYIOUIMX IMO3UTHBHOMY BOCHPHUATHIO yYaIIUMHUCS TpeOOBaHUI M MpPOChO yduTensd,
NPUBICYCHUIO WX BHHMMaHHA K OOCyXJaeMOl Ha Yypoke HH(OpMAalMM, aKTHUBH3ALUU HX
MTO3HABATEJIBHON JEATEIbHOCTH;

. noOyXK/ICHNE IIKOJBHUKOB COOJIIOJATh Ha YpOKE OOIICTIPHHSTHIE HOPMBI MOBEICHHS,
mpaBuja OOIICHHs] CO CTapmIUMH (YUUTEISIMU) U CBEPCTHHKAMU (IIKOJbHUKAMU), TTPHHITUIIBI
yqe6H0171 JAUCHUIIJIMHBI U CaMOOPpTaHU3allnuu;

. [IPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K LIECHHOCTHOMY aCIIEKTy M3Y4aeMbIX Ha ypOKax
SIBIICHUM, OpraHu3aIs UX paboThl C MOJy4yaeMOi Ha ypoKe COLMaIbHO 3HAaUMMON HH(popManuei
— MHULUUPOBAHHE €€ OOCYXKIIEHUS, BHICKA3bIBAHUS YYAIIMMHUCS CBOErO MHEHHMS IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

. WCIIOJIb30BAHNE BOCITUTATEIIBHBIX BO3MOKHOCTEH COJIEPIKaHUs yaeOHOTro MpeIMeTa yepes
JEMOHCTpPAIIMIO JCTSIM IMPUMEPOB OTBETCTBEHHOTO, TPAXKJTAHCKOTO IOBEACHHS, IMPOSIBICHUS
YEJIOBEKOJIIOOUS U I0OPOCEPICUHOCTH, Yepe3 Mo100p COOTBETCTBYIONMIUX TEKCTOB JJIS YTCHHSI,
3314 JUIsl PEIICHHUs, TPOOJIEMHBIX CUTYAITUH JIJIs 00CYKICHHS B Kiacce;

. NPUMEHEHHE Ha yYPOKE MHTEPAKTUBHBIX ()OPM pabOThl YyHaAIIMXCs: HMHTEIUICKTYalTbHbBIX
UIp, CTUMYJIMPYIOIINX O3HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; IUJAKTUYECKOTO T€aTpa, I'1e
NOJydeHHBIE HA YpPOKE 3HAHMUA OOBITPHIBAIOTCS B TeaTPaJbHBIX IMOCTAHOBKAX; IHCKYCCHIA,
KOTOpBIE AIOT YYAIIMMCS BO3MOXKHOCTh IPUOOPECTH OMBIT BeICHUSI KOHCTPYKTHBHOT'O IUAJIOTA;
IpynnoBoi paboTel WM pabOTHI B Mapax, KOTOPbIE ydaT IIKOJIBHUKOB KOMAaHIHOM paboTe H
B3aMMOJCHCTBUIO C IPYTUMH I€TbMU;

. BKIJIIOUEHHE B YPOK HMIPOBBIX IMPOLEAYp, KOTOPbIE MOMOTAIOT MOAJEPKaTh MOTHUBALIMIO
JIeTel K TMOJy4YeHWIO 3HAHUM, HaJaKUBAaHWIO TMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B
KJ1acce, MOMOTaloT YCTaHOBICHHIO T0OpOKeIaTeabHON aTMochepsl BO BpeMs ypoKa;

. opranuzanys ImedcTBa MOTHBUPOBAHHBIX M JPYIUPOBAHHBIX YYAlIMXCS HAA HX
HEYCIEBAIOIIUMHY OJHOKIACCHUKAMM, JAOIIEro IMIKOJbHUKAM COLMAJIBHO 3HAYUMBIA OIIBIT
COTPYAHUYECTBA U B3aUMHOU IIOMOIIH;

. VHULMMPOBAHUE W TMOAJEPKKA HCCIEAOBATEIBCKON JEATENBHOCTH IIKOJIBHUKOB B
paMKax pealu3allud UMHU WHIWBHUIYAJIbHBIX W TPYNIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB, YTO
JacT  UIKOJIbHUKaM  BO3MOXKHOCTh  NPUOOPECTH  HAaBBIK  CaMOCTOSITENIBHOTO — pEIICHUS
TEOPETUUECKON MpoOIeMbl, HaBBIK T€HEPUPOBAHUSI U O(QOpPMIICHUSI COOCTBEHHBIX HJIEH, HaBBIK
YBOXHUTEIBHOTO OTHOIIEGHUS K YYyXUM uaesM, odopmieHHBIM B paboTax JApyrux
UCCcIieoBaTeNe, HaBbIK MYOJUYHOTO BBICTYIJICHHS NEpel ayqUTOpuel, apryMEeHTHPOBAHUS U
OTCTauBaHUsS CBOEHM TOUKH 3PEHUS.
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IInanupyeMble npeaMeTHbIE Pe3y/JIbTATBI 0CBOCHHMS IIPOrPAMMBI 110
XHMHUH Ha 0230BOM YPOBHE CpeHero 001ero o0pa3zoBaHus
10 kacce

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKaIOT:
c(hOpMUPOBAHHOCTh TPEACTABICHHN O XWMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, PO XUMHH B MO3HAHUM SIBJICHUM HPUPOJIbI, B (OPMUPOBAHUU MBIILJICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOW [UIsl peIleHus
MPAKTUYECKUX 3a7ad M HDKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpenie;
BJIQJICHUE CHCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATarOIIME IMOHSATHUSA
(XMMUYECKUI JJIEMEHT, aToM, OJJIEKTPOHHAas OO0O0JI0YKa aToMa, MOJIEKYyJia, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIAE O0BEM, YIJIEPOIAHBIA  CKeJeT,
GbyHKIMOHATIbHAS TpyMNa, pajguKai, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN ps, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUsI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSIUHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHHUSI OPraHUUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUN S3BIK XMMHH; MHUPOBO33DEHUYECKHE 3HAHMS, JIEXKallHMe B OCHOBE IOHUMAaHUs
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMUYECKHX SIBICHUN, (PAKTOJOTUIECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM MCIOJIb30BAHNY BaXXKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JESATEIHbHOCTH YEI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATUS IPY OMUCAHUU COCTABa, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpanI€éHHON) (popMysT opraHM4eCcKUX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEaKUWW, U3rOTABIMBATh MOJAEIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB M0 HX COCTaBy W CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIie COoeluHEHUN
(YyrneBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS), J1aBaTh MM Ha3BaHUs 1o cuctematudyeckod HomeHknatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
alleTUJICH, STWICHIJIUKOJb, TIUUEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
KpaxmaJ, LeJIJTI0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHsSI OMPEACNSATh BHUIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC),

c(OpMHUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHMsSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, NeJUIioj03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
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TEHETUYECKYIO CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLHH C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPbS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOAYKTOB EPEepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUUCICHUS [0 XHUMHYECKUM YpPaBHEHUSM
(Macchl, 00bE€Ma, KOIMYECTBA HCXOAHOTO BEUIECTBA WM MPOAYKTAa PEaKlUu MO HU3BECTHBIM
Mmacce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOT'O
MO3HAHMS, MCHOJb3yeMbIX B XHUMHHM TP HM3YYCHHHM BELIECTB M XMMHYECKUX SIBIICHUU
(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJICTUPOBAHUE), KCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CB3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYAO0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MPaBHUJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIIAHUPOBATH W BBIIOJHATh XHUMHYECKHNA HSKCIICPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIISCTB MPH HArPEBAaHUU, MOMyYECHUE ATHIICHA U U3YYCHHE €Tro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypanus OEIKoB Mpu
HarpeBaHUM, I[BETHbIE PEaKIMU OETKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHUKH 0€30MaCHOCTU
npu OOpalleHUu ¢ BEIIeCTBAMHU U JIA0OPATOPHBIM OOOPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YPaBHEHHMI COOTBETCTBYIOIIUX PEAKIUN H
(dbopMynUpOBaTH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPENICTBA MaccoBOU nH(popMmaiuu, IHTepHeT U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBMiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOro
MOBe/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpY>Karolllel MpUPOHOM Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crmocoObl YMEHBIICHUS U MPEIOTBPAIICHHUS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YEJIOBEKa;

JUIsE 0Oy4YarolUXCsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYaloIUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins muis 3anucu XuMu4deckux GopmyIL.

11 kaacc

[IpenMerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHMYecKas XUMUSD)
OTpaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIAIOINICH €CTECTBEHHO-
HAay4YHOW KAapTHHBI MHpA, POJM XUMHH B TO3HAHUM SIBJICHUN NPUPOMABI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHHusT TPAKTUYECKUX 3a7ad U OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
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MOJIeKYyJa, MOJb, MOJSIPHBIH O0BEM, BaJCHTHOCTh, JJIEKTPOOTPHIATEIBHOCTh, CTEIECHb
OKHUCJIEHHS, XUMHMUYECKas CBs3b (KOBaJEHTHAas, WOHHAs, MeETaJNINYecKas, BOJOPOAHAA),
KPUCTAJZIMYECKAsT  PEINETKA, THUIBI XMMHWYECKHX  pEakUud, pacTBOp,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIMTHYECKAs IUCCOLMALNA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIuH, XHMHYEeCKOe pAaBHOBECHE); TEOPMHM U  3aKOHBI  (Teopus
JIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXPAaHEHHs MacChl BEHIECTB, 3aKOH COXPAHEHMs W IMPEBPALICHUS SHEPrHUU IPH XUMUYECKUX
peaKIusIx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHU,
JeKallie B OCHOBE IIOHMMAaHMsS NPUYMHHOCTH M CHCTEMHOCTM XHMHYECKUX SIBJICHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30MaCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIaHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKOM JESTEIbHOCTH YETIOBEKA;

Cc(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTEPHbIC NIPU3HAKHU MTOHITUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS NPH ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHMH XHMHYECKHX PEAKLMH, CHUCTEMATUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanmbpHBIC Ha3BaHHUs OTAEIBHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbli ras,
YIJIEKUCHIBIA Ta3, aMMUaK, TaméHas W3BECTh, HETall€Has W3BECTb, NUTHEBAs COJA, NMHUPUT U
Apyrue);

Cc(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BU XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METAJIJIMYECKasl, BOJOPOAHAs) B COCAUHEHMSAX, TUIl KPUCTANIMYECKOW PEMIETKHM KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJpHas, HMOHHAas, METaNIN4ecKas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMYECKHX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpYIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAILIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacCKpbIBaTh CMBICT Mepuoaudeckoro 3akoHa J[. M.
MengeneeBa M JI€MOHCTPUPOBaTh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTECIBHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1IeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHTOB []. U.
MeHneneeBa, MCHONB3YSl MOHATHS «S-, p-, d-2JIEKTPOHHbBIE OPOUTAIM», «IHEPreTUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COCIMHEHUH 110 nepuofam U rpymnnam Ilepuogudeckoi cucremMsl XUMUYECKUX d1emMeHToB J[. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBATh) OOIIHME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOpraHMYeCKMMM BEIIECTBAMU C IIOMOULIbIO YPaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

C(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PULUUPOBATh XMMHMUYECKHE PEAKLUU MO0 Pa3IMYHbIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIH, yYaCTHUIO KaTalnu3aTopa);

Cc(OPMHPOBAHHOCTbh YMEHHUH COCTABIIATh YPAaBHEHUS PEAKIMH Pa3IMUHBIX TUIIOB, ITOJIHBIE
U COKpAIlEHHbIC YpaBHEHUs PEAKIIMHA MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBUS, MPU KOTOPBIX ITH
peakuuy UAYT 10 KOHIIA;
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c(OpPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAOIINE KAaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIHHO-BOCCTAaHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTaBIICHHS SJIEKTPOHHOTO OaaHca ITUX PEaKIuii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU PEAKIH OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHYECKOTO DPABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [laTense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHYECKHE TIPOIECCHI, JIeKallue B
OCHOBE IMTPOMBIIIJICHHOTO MOJYYeHUSI CEPHOM KHUCIOTHI, aMMHaKa, a Takxke cHopMHpOBAaHHOCTH
IpeCcTaBlIeHU 00 OOIMMX HAyYHBIX MPHUHIMIIAX U IKOJOTUYECKUX MpoOjIeMax XUMHYECKOIOo
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh yMEHUU MPOBOAWTH BBIYMCICHUS C WCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JIONis BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MACChl BEIIECTB, TPEBPALICHHUS H COXPAHEHHS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIIOJHATh XHUMHYECKHNA HSKCIICPUMEHT
(paznmokeHUEe TEPOKCHIA BOAOPOAA B MPHCYTCTBUHM KaTalM3aTopa, OMPEIEICHHE CPEIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HMOHHOrOo OOMEHa, KaueCTBEHHbIC pEaKklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3amady mo temaM «Mertamie»y U «HemeTamiel») B COOTBETCTBHU C MpPaBWIAMU TEXHUKH
0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIIATH
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYHO HH(OpMaIHIo,
MOJTy4aeMyI0 W3 pa3HBIX HCTOYHUKOB (CpeACTBAa MAacCOBOM KOMMYHHKAIuu, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBECHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
ornpeAenéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1JIK, noscHsTh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsE OOYYaIOMIUXCSl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSITH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SBIICHUM;

JUISL CIIENBIX W CIIA0OBUAIIMX OOYYarONIUXCs: YMEHHE WCIIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.
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Temarnueckoe manuposanue 10 kiaace

HaumeHoBaHue pa3ieioB KoanuecTBo 4acoB

TeopeTnuecknue OCHOBBI OPraHMYECKOM XUMHH | 3

YrieBonopoibl 13
Kucnopoaconepxariue oprannyeckue | 13
COETUHEHUS

A30TcozepIKallie OpraHuuecKue COeqUHEeHUsT | 3

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS 2

HToro 34

TemaTnueckoe mianuposanme 11 kiace

HaumeHoBaHue pa3ieioB KoanuecTBOo 4acoB
TeopeTnueckue OCHOBBI XUMHUH 13

Heoprannueckas xumust 17

XUMHS U 5KU3Hb 4

Hroro 34

Y4eOHO-MeTOAMUYECKOE O0ecedeHrne 00pa30BaTeJIbHOI0 MpoIecca
Oo0pa3zoBaTesbHbIe y4eOHbIe MATEPHAJIBI IJIsl YYeHUKA
Pynsurtuc I'.E., ®enpaman @.I". Xumus, 10 knacc, -M.: [Ipocsemenne,2019.
MeToquecmle MaTepuaJibl AJId YUUTEIA
Pynzurtuc I'.E., ®enpaman @.I'. Xumus, 10 knacc, -M.: [Ipocsemenne,2019.
Iu¢posbie 00pa3oBaTe/ibHbIE pecypchl U pecypcebl ceTu UHTepHeT
Poccuiickas QJICKTPOHHAA IIKOJIa

S1- xknacce
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