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MNOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XMMHHM Ha YPOBHE cpeaHero oOmero oOpa3zoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanum B Poccuiickoit Deneparumn»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaibHOi 00pa3oBaTeNbHONW MPOTPaMMBI CPEIHETO OOILIETo
obpazoBanus (POII COO), mpencraBieHHbix B denepasibHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenun npenonaBanus yaeOHOTo npeamera « XUMHS» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoii deneparuu, peanu3yroIMX OCHOBHBIE 00pa3oBaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX NI0JI0’keHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3palOTKe MPOTpaMMbl 10 XHMHH, K OMPEICICHHUIO0 OOIIeH cTpaTeruu
00y4eHHs, BOCIIUTAHMS U PA3BUTHUS O0YJAIOMINXCS CpeacTBaMU ydeOHoro npenmeTa «Xumus» it 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIeNTyaidbHble mosiokeHuss @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, coAepKaHMs, pe3yJbTaToB OOyueHHus M TpeOOBaHMH K YPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHUE, IMOJTydyaeMO€ BBIMTYCKHUKaMH O00I1e00pa3oBaTeIbHON OpraHu3aluy,
SBIISIETCSI HEOTHEMJIEMOM 4acThi0 X 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPIIAIONIUAM ITAIIOM peaTn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX IEHHOCTEH, MPUCYIIMX IIEJIOCTHOW CHCTEME
XAMUYECKOTO 00pa30BaHUs. DTH [EHHOCTH KacaloTCs MO3HAHUS 3aKOHOB TMPHUPOJBI, (HOPMUPOBAHHS
MHUPOBO33PEHHUST M OOMIEH KYIbTYyphl YENIOBEKa, a TAKKe DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 37I0POBBIO U MPUPOAHOM cpeze. Peanusyercs xumudyeckoe 00pazoBaHue 00y4aroOUXCsl HA YPOBHE
cpenHero oOmiero oopa3oBaHusl CPEeACTBAMHU YUeOHOTO MpeaMeTa «XUMHUs, COJAepKaHUE U MOCTPOCHHE
KOTOPOTO OIpENeNIeHbl B MPOrpaMMe M0 XUMHH ¢ Y4ETOM crenu(uKd HayKd XUMUH, e€ 3HAYCHHS B
MO3HAHWUU IPUPOJBI U B MaTEPUAILHON KHU3HH OOIIECTBA, a TAKXkKe C y4ETOM OOIIMX LieJe U MPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI cpeiHero oomero oOpazoBanus B Poccuiickoit
denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT ocoOyl0 poJib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaabHOW KynbTyphl. OHa BHOCHT CBOM BKJIaa B
(GopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHHUS, B CO3JlaHME IEJIOCTHOTO MpEACTaBICHUS 00
OKpYXarollleM MHUpe KaK O €IMHCTBE IMPUPOJbI M YeIOBEKa, KOTOpoe (OPMHUPYETCsl B XUMHHM Ha OCHOBE
IIOHMMAaHUS BEIECTBEHHOIO0 COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBS3H MEX1Yy CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3ZMOKHBIMU OOJIACTSIMU ITPUMEHEHHU L.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHMsI CTajla HEOThEMJIEMO 4acThbIO
MHUPOBOH KyJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKU3HU KaXKIOro wieHa oOLIecTBa.
CoBpeMeHHass XUMUS KaKk HayKa cO3MJiaTebHasl, Kak HayKa BBICOKUX TEXHOJIOIMI HalpaBiieHa Ha pellieHue
rJ100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS UEIOBEYECTBA — CBHIPbEBOI, YHEPreTUUECKOM, MUILEBOMH,
9KOJIOTHYECKOH 0€301MacHOCTH U OXpaHbl 3J0POBbS.

B cooTBercTBHU ¢ OOIIMMH LEISIMU U IPUHIMIIAMU CPEAHEro o0Iero o0pa3oBaHUs COAEpKaHUE
npenmera «Xumus» (10—11 knaccel, 6a30Bblil ypOBEHb H3YUCHUSI) OPUCHTHPOBAHO [IPEHUMYIIECTBEHHO HA
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOLIUXCS, HEOOXOAUMYIO UM JJsl BRIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEUIHOTO BKIIOYEHHSI B JKU3Hb COLIMYMa, MPOJOJDKEHHMS 0Opa3oBaHMs B pa3IMYHbBIX
001acTsX, He CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomumMu npeamera «XUMHs» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHUs» H
«O01as 1 HeopraHuveckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30B0Oil HayKHu: crcTeMa 3HaHUH 110 HEOPraHWYECKO XUMUHM (C BKIIIOUEHUEM 3HAHUH U3 00IIel XUMUM) U
opranudeckoil xumuu. @opMHpPOBaHUE TAaHHON CUCTEMBI 3HAHUH NPU U3yUEHUH MTpeaMeTa 00ecreynBaeT
BO3MO’KHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3Hsi BEIIECTB Ha OCHOBE OOIIMX MOHSATHIH, 3aKOHOB M TEOPHIi
XUMUH.



Crpykrypa comepkanus KypcoB — «Opranudeckas XuMus» U «OO0IIass 1 HEOpraHu4IecKasi XM
copMHpOBaHa B IPOrpaMMe 110 XMMUHU Ha OCHOBE CUCTEMHOTO IOAX0/1a K U3YUYEHHIO y4eOHOro MaTepuaia
u 0OyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHWN Ha OMPEACIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOW XMMHH BEILECTBA PAaCCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKOU
TEOPUU CTPOEHUSI OPraHMYECKUX COEIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX
NPEJCTaBICHUN O CTpOCHUH BemecTB. CBeeHNs 00 M3y4aeMbIX B Kypce BEIECTBaxX JAIOTCS B Pa3BUTHH —
OT YIJIE€BOJOPOIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX CO€IUHEHMN. B Kypce oprannyeckoil Xumuu
MOJIy4aloT Pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs NEpBOHAYAJIbHbBIC
MPEJCTAaBICHUS O XUMHYECKOU CBSI3U, KJIACCH(PUKAMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOM peakluu.

[Toa HOBBIM YIJIOM 3peHus B IpeaMeTe «XUMHUsD 0a30BOT0 YPOBHS pacCMaTpUBAETCS U3yUEHHBIN HA
YpOBHE OCHOBHOTO OOMIET0 00pa30oBaHUS TEOPETHYCCKHA MaTepuad W (PAKTOJOTUYECKHE CBEICHHS O
BEIIECTBAX U XMMHMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHUuYecKas XUMHs»
oOyyarouuMcsi TPEIOCTaBIAETCS BO3MOXKHOCTh OCO3HaTh 3HAUYEHHE MEPHOJUYECKOr0 3aKOHa C
0OLIETEOPETUUECKUX U METOJ0JIOTHUECKUX MO3UIINHI, ITy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIUI
3TOTO 3aKOHA — OT 0000IIaroIIel 10 00BACHAIONIEH 1 TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWI O BaKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOEHWH, CBOMCTBaX M
MPUMEHEHUH, a TaKXK€ O XHMUYECKUX pEeaKUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nonoJHsAercs B Kypcax 10 u 11 kimaccoB 351eMEeHTaMM COAEPKAHMSL, UMEIOIIMMU KYJIbTYPOJIOTUYECKANA 1
MIPUKIIATHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMH HAyKaMH,
PacKpbIBalOT €€ poJib B IO3HABATEIbHONW M MPAKTUYECKOM MEATENIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHIO YBaXXEHHS K IPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKUX MPUIIOKEHUN XUMUH,
MIOMOTAIOT BBIMYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpolOiieMax,
CBSI3aHHBIX C XMMHEH, KpUTHUECKU OCMBICIINBATh HHPOPMAIUIO U IPUMEHSTH €€ IS IOMOJIHEHUS 3HAaHUH,
pelIeHUs] HHTEJUIEKTYaJIbHBIX U JKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a4a4d. B 1ienom conepkanue
yueOHOro mnpeaMmera «XHUMHsD JAHHOTO YPOBHS M3y4EHHUS OPUEHTHPOBAHO Ha (GOpMUPOBAHUE Y
00yJaromMXxcsi MHPOBO33PEHYECKON OCHOBBI Il TIOHMMaHUs (GUIOCO(PCKUX WIEH, TaKuUX Kak:
MaTepHUaIbHOE €AMHCTBO HEOPraHMYECKOTO U OPraHn4ecKoro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB
WX COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTb INPUPOJHBIX SIBICHUN MYTEM SKCIEPUMEHTA M PELICHUs
MIPOTUBOPEUYUI MEX1Yy HOBBIMU (DAKTaMU M TEOPETUUECKUMU MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMUH B
PELICHUH KOJIOTUYECKUX MpoOiieM, a Takke MmpolieM cOepekeHHs] IHEPreTHUECKUX PECYPCOB, ChIPhS,
CO3/JIaHUsI HOBBIX TEXHOJOTUM U MAaTEpPUAJIOB.

B mnnane pemienusi 3amad BOCIUTAHUS, Pa3BUTUS W COLMAIM3AIMHM OOYYaIOIIUXCS MPUHSATHIE
MporpaMMON MO XUMHUHU MOJIXOAbl K ONPENEICHUI0 COAEpKaHUS U TOCTPOCHUS IpeaMeTa
npeaycMaTpuBaroT (OpMUPOBAHNE YHUBEPCAIBbHBIX YI4EOHBIX IEHCTBUN, UMEIOIIUX 0a30BOE 3HAUCHUE IS
pa3IMYHBIX BHUJIOB ACATEIBHOCTH: pEIIeHUs MpoOiieM, MOWCKa, aHaimu3a U o0paboTKu HHOpMAaIHH,
HEOOXOUMBIX JJIi MPHOOpETEeHHUs OMbITa NPAKTUYECKOM U HCCIEA0BATEIbCKOW JIeATeIbHOCTH,
3aHUMAIOLLEN Ba)KHOE MECTO B MIO3HAHUM XUMMH.

B npakTtuke npenogaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, Tak U Ha yPOBHE
cpeaHero ooéuiero oopa3zoBaHMs, IPU OMPEAETICHUN COJIEPKATEIbHON XapaKTepUCTUKHU LeNel U3ydeHUs
IpeMeTa HalpaBJIeHHUEM NEPBOCTENEHHONW 3HAUUMOCTH TPAJAUIIMOHHO PpU3HAETCS (HOPMUPOBAHHE OCHOB
XMMUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKOM NesITeIbHOCTH YelloBeKa
U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKON TOYKM 3pEHUS TaKOM MOAXOH K
OTIPEICIICHUIO LIEJIEW N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONIPABJIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMU IENSIMU U3YyYeHUsS TpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) aBHSAIOTCSA:

e (opMUpOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMHA KakK BaKHEWIIEeW COCTaBIAIONIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JEKaT KIIOYEBBIC MOHITH, (DyHIaMEHTAIbHbBIE



3aKOHBI M TEOPUU XUMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U MIOHUMAHUE CYIIIHOCTH JOCTYITHBIX
0000IIIeHNT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHWE C HCTOpHEH WX pPa3BUTUA U
CTaHOBJICHUS;

e (opmupoBanue u pazBUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIHid, HEOOXOTUMBIX ISl TMPUOOPETCHHUS YMEHHA OPHEHTUPOBATHCS B MHPE
BEIIECTB M XUMUYECKHX SBJICHHM, UMEIONINX MECTO B IPUPOJIC, B MPAKTUICCKON U TIOBCETHEBHOM
KU3HH;

® Da3BUTHE YMEHUH U CIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM M OOBSCHEHHEM
XUMHUYECKOTO IKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301TacHOT0 OOpPAIeHHUs C BEIECTBAMHU.

Hapsiny ¢ aTuM, copeprkaTenbHas XapaKTepUCTHKA [ENIeH U 3a1a4 U3Y4eHHsI TPEeIMeTa B IIporpaMmme
0 XUMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMHU B CHCTEME CPEIIHETO
oOmiero o6pa3oBanus. CerogHs B NMPENOAABAHUN XUMUHU B OOJIBIICH CTENEHHW OTAAETCS MPEAINOYTECHHE
MIPAKTUYECKOW KOMITOHEHTE COJepXKaHUs OOydeHHWs, OPUEHTUPOBAHHOW Ha TOITOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeIbHOM  OpraHu3aly, BIAJACIOIIEro He Ha0opoM 3HaHWM, a (YHKIMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHSMHU aKTUBHOTO IOJTYYCHUS 3HAHWA W TIPUMCHEHUS UX B
peATbHOM JKU3HM ISl PEIICHUS TPAKTHYICCKHUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH M3YYEHUU TIpeIMeTa « XUMUSDy TOMUHUPYIOIISe 3HAaYeHNE TPHOOPETAIOT TaKUE
[ENN ¥ 33/1a9H, KaK:

amanTanus OOyJaromuXcsi K YCIOBUSIM JMHAMHYHO pa3BUBAIOIIETOCS Mupa, (HopMHUpOBaHHE
WHTEIUIEKTYaJlbHO  Pa3BHTOW  JIMYHOCTH, TOTOBOH K  camMooOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITCIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C
BEIECTBAMH M UX PUMEHEHHUEM;

dbopmupoBaHue y OOy4YAIOMMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIHI), HMMEIOITNX
YHHUBEpCaJIbHOE 3HAYEHHUE JUISl Pa3IMUHbIX BUAOB JAEATEILHOCTU: pelIeHusl npobiem, Mmoucka, aHaiausa u
00paboTkn mHMOpPMAIMK, HEOOXOAUMBIX JJIsi MPUOOPETEHUS OMBbITA NEATCILHOCTH, KOTOpas 3aHUMAaeT
BaKHOE MECTO B TO3HAaHMM XHMHH, a TaKXKe JJIsl OLEHKU C IMO3UIUN SKOJOTMYECKOW Oe30MacHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPraHM3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TMO3HABATENIbHBIX HMHTEPECOB, HWHTEIUIEKTYalIbHBIX W TBOPYECKUX CHOCOOHOCTEH
oOyuaronuxcs: CocCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMUU B COOTBETCTBHUH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHH I TIOMCKa
U aHaJIKM3a y4eOHOM U HAyYHO-TIOMYJISIPHON HH(POPMAIIK XUMUYECKOTO COIeP KAHMUS;

dbopMupoBaHMEe U pa3BUTHE y OOYYAIOMIMXCS AaCCOLMATUBHOTO U JIOTMYECKOTO MBIIIJICHHUS,
HaO0JI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBbI, B YaCTHOCTH, IIPH
IUTAHUPOBAHUM U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHCTUYECKOW HAMpPaBJICHHOCTH XUMHH, €€
BKHOM POJIM B PEIICHUHU INIOOANBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOJIOTOIB30BAHUS, MOMOJIHEHUS
SHEPreTHUYECKUX PECypCcOB U COXPAaHEHHS TMPHUPOIJHOTO pPABHOBECHS, OCO3HAHHUS HEOOXOJAUMOCTH
OepeKHOT0 OTHOIICHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHHsI OMbITA UCTIOIH30BAHUS
MOJIyYEHHBIX 3HAHWM JAJISi MPHUHITUS TPAMOTHBIX PEIICHUN B CHUTYyallUsSX, CBA3AHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B yuebHOM mu1ane cpemHero ooimiero oOpa3oBaHus nmpeaMeT «XuMush 06a30BOro YpOBHsI BXOJUT B
COCTaB MpeaMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO1ee yuCIIO YacoB, OTBEAEHHBIX I M3Y4EHUS XUMHUH, HA 0a30BOM ypOBHE CpeIHEro o0Iero
oOpa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1 yac
B HEJIETIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKON XUMUM

[Ipeamer opraHnyeckoi XUMHUU: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOJTYYCHUH HOBBIX
BEIIECTB U MaTepHasioB. Teopusi CTpOeHUs1 opraHndeckux coeannenuit A. M. byrnepoBa, e€ oCHOBHbIE
nojoxenus. CTpykTypHble (OpMyINbl OpraHUYecKuX BemecTB. ['omosorus, uzomMepus. XuMUYECKas
CBSI3b B OPraHUYECKUX COCMHEHUSIX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kiaccupuKaluu OpPraHUYECKUX BellecTB. HomeHkIaTypa OpraHu4ecKux
COCIMHEHHUH (CHCTeMaTH4ecKas)) W TPHUBUAIBHBICE HA3BAHMS BAXHEHIINX TMPEIACTaBUTEICH KIacCOB
OPraHUYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METO Il U3YYEHHMSI BEIIECTB M UX IIPEBPAILICHUI: 03HAKOMJIIEHHE ¢ 00pa3aMu
OpraHWYECKHUX BEIMIECTB W MaTepuajaMl Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYJ OPTraHUYECKHUX
BEIIECTB, HAOIOJIEHWE W OINMHCAHHWE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPANICHUIO OPTraHUYECKHUX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHUE, OOYIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM psll. MeTaH U 3TaH — MpocTenre NpeacTaBUTENN
ATKaHOB: (PU3NYECKHE M XUMHYECKHE CBOWCTBA (pEaKIMHU 3aMEIICHHUs] M TOPEHUs), HAXOXKJICHUE B
MIPUPOJIE, IOJy4YEHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU PAI. OTWIEH W MPONWIEH — MpOCTeHIIne
MPEJICTAaBUTENIM  AIKEHOB: (U3WYECKHE U XMMHYECKHE CBOWCTBAa (peakiuu THIPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BaKHEHIITHE XUMUYECKHE CBOKWCTBA
(peakuus nonuMepu3zanun). [lonyuenrne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECCKUH psjl. ALICTHICH — MPOCTEHIINI
MIpPEe/ICTaBUTENb AJIKHHOB: COCTaB, CTpO€HHE, (PU3NYECKHE U XHMUYECKHE CBOWCTBA (peakuuu
TUPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOTy4YEeHUE U IPUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (U3MUECKME U XUMHYECKHE CBOMCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHMUs), MIOJIyd€HUE U MIPUMEHEHUe. Tonyon: cocmas, cmpoeHue, guzuieckue
U Xumuyeckue c80UCMEA (PeaKyuu 2ani02eHUpO8aHus U HUMPOBAHUs), NOIYHeHue U HNpUMEeHeHUe.
TokcnuHOCTH apeHOB. ['eHeTnyecKkas CBsI3b MEXIY YIiIeBOJOPOJAAMH, MPUHAICKAIMMU K Pa3IuYHbIM
KJIacCaM.

[IpupoaHbie CTOYHUKHU YIIeBOAOPOAOB. [Ipupoanblil ra3 u nonytHsle HeTaHbIE ra3el. HedTh 1
e€ mpoucxoxnaeHue. CrnocoObl mepepaboTKM HePTU: TMeperoHka, KPEeKUHT (TEPMUUYECKUH,
KaTaJuTHYeCcKuil), mupomau3. [IpoaykTel nepepaboTku HEPTH, NX MPUMEHEHUE B TPOMBILIUICHHOCTH U B
ObITy. KaMeHHBII yroJb v IPOYKTHI €ro nepepaboTKy.

DKcrepuMeHTAIbHBIE METOIbI U3YUEHHUS BEIIECTB U MX MPEBPAIEHHI: 03HAKOMIIeHHE ¢ 0Opa3iaMu
macTMacc, Kay4yyKoB M pe3uHbl, Kkosuekuuu «HedTe» u «Yromb», MoIennpoBaHHE MOJIEKYI
yIIEBOJOPOJOB U TajlOre€HOMPOU3BOIHBIX, MPOBEACHNE MPAKTUYECKON PaOOTHI: MOJNydeHUE ITUIICHA U
H3yYEHUE €ro0 CBOMCTB.

Pacuérneie 3anaun.




Bbruncrenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WM MPOAYKTAa PEaKLUU 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIIH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TaHOJ: CTPOCHHUE, (PU3UUECKHE U XMMHUYECKUE
CBOMCTBa (peakUMU C aKTUBHBIMM MeETaJlJIlaMH, TaJlOT€HOBOJOPOJAaMHU, TOpPEHHUE), NPUMEHEHHE.
Bonoponnbie cBA3M MexAy MOJEKyJaMu cnupToB. [leficTBME MeTaHOJia M 3TaHOJa Ha OPraHU3M
4eJoBeKa.

MHOT0aTOMHBIC CIUPTHI. DTUICHIIMKOIL W TIUICPUH: CTPOCHHE, (PU3MUECKUE U XHUMHYCCKUE
CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU METaJNIaMH, KaueCTBEHHAs pEeaklds Ha MHOTOaTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esoBeka. [IprMeHnenue riaumepruHa U 3TUISHIIMKOJIS.

@DeHo: CTPOEHHE MOJEKYJbl, (U3NYECKME M XMMHUYecKHe cBoicTBa. TOKCHMYHOCTH (peHoua.
[Ipumenenue enoua.

Anpaerunel U kemoHvl. OopMalibIeTH], alleTAIBICTHA: CTpOeHUEe, (U3UUYECKHE U XUMHUYECKUE
CBOMCTBa (peaKI1 OKUCIICHNS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIMH ), TIOTyYEHHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE IIPE/IENbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAS U YKCYCHAs! KUCIIOThI: CTPOCHHUE,
¢duznueckue U XMUMHUYECKHE CBOWMCTBA (CBOMCTBA, 00OIIME /Ui Kacca KUCIOT, peaklus 3TepuprKaIum),
noiyuyeHue u mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI KaK TMPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEe IeHCTBUE.

CrnosxHble 2QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['uaponn3 cinoxkHbiX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiIacCH(pUKAUs YriIeBOIOB (MOHO-, JU- W TOJucaxapuisl). [nmoko3a —
MPOCTENIINI MOHOCAaXapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (DM3MUECKHe U XMMHUYECKHE CBOICTBa
(B3aumopeiicteue ¢ ruapokcuaom meau(ll), okucieHre aMMHuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, OMOJOTHYecKas poJib.
®doTtocuHTe3. DPyKTO3a KAK U30MEP TIIHOKO3BI.

Kpaxman u memnono3a kak mOpupojHble mnoiumepbl. CTpoeHHE Kpaxmalla U LEeJUTIOJI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKcIepuMEHTAIbHBIE METO/Ib U3YUEHHUS BEILIECTB U MX MPEBpAICHHI: MpoBeAeHNEe, HAOII0ICHIE
U ONHMCAHHE JIEMOHCTPAIIOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMH OJJHOATOMHBIX
cnupToB (OKUCIIeHHE dTaHoJ1a okcuioM Meau(11)), MEOroaToMHBIX CTUPTOB (B3aUMOICHCTBUE IIIMIICPHUHA
¢ rugpokcugaom wmemu(ll)), ampaerunmoB (OKHCIEHHE aMMHMAYHBIM pacTBOpPOM okcuaa cepedpa(l) u
ruapokcuaoM meau(ll), B3ammomelicTBue Kpaxmajia C HOJOM), MPOBEJICHUE MPAKTUYECKOH pPabOThI:
CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEI[ECTBA WJIM MPOJAYKTAa PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO W3 HUCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

A3zoTcozepKale OpraHndecKie COeMHEHHUS.

AMUHOKUCIOTHl Kak amQoTepHble OpraHudeckue coeauHeHus. Dusnueckue W XUMUYECKUE
CBOMCTBa aMUHOKHUCIIOT (HA MpUMepe TTUIMHA). bruonornyeckoe 3HaueHne aMHHOKHUCTOT. [lenTuabt.

benku xak mpupoaHbIE BBICOKOMOJIEKYIApHBIE coenHenus. [lepBudHas, BTopuyHas U TpeTUYHas
CTpyKTypa 0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, IEHATYpallls, KaYeCTBEHHbIC PeaKluy Ha
OenKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHHs BEIIECTB U MX MPEBpAIICHU: HAOMIOCHIE U OMMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OEIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIIMH OEJIKOB.



BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpPHU3aLUHU, CPEAHssl MoJieKylsipHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TIOJIMMEPU3ALMS U IOJUKOHACHC AL

DKcrepuMEHTANIbHBIE METO/Ibl H3YUEHNUS BEIIECTB U X IIPEBPALLEHHI: 03HAKOMJIEHHE ¢ 00pa3liamMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeaIMEeTHbIX CBSi3ed IpU M3y4EeHUM opraHnuyecko xumumu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 UCI0Ib30BAaHUE KAaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO1ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBJICHHME, HAay4yHbIH (DaKkT, rumoresa, 3aKOH, TEOpus,
aHaJIM3, CHUHTE3, KiIaccu(uUKaluus, TMEepUOJUYHOCTb, HAONIOJEHNUE, HW3MEpEHHe, SKCIIEPUMEHT,
MOJIEIUPOBAHUE.

@duznka: marepusi, dHEpPrus, macca, aTOM, 3JIEKTPOH, MOJIEKyja, SHEPreTUYEeCKHil ypOBEHD,
BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSHUE BEIECTBA, (U3NYECKHE BEIWYMHBI U €IUHUIBI UX
H3MEpEeHUsl.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BelIECTB B OpraHusMe, (OTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbL, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.

TexHosorusi: mNHILEBbIE MPOAYKTHI, OCHOBBI PAlIMOHAIBHOTO MUTAHHS, MOIOLIUE CPE/CTBa,
JIEKapCTBEHHbIE U KOCMETHMYECKHE TMpenaparbl, MaTepuaibl W3 HCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teopernyeckne 0CHOBbI XMMHUH

XUMHUYECKUH dJIeMEHT. AToM. Sapo aToma, W30TOMBI. DIIEKTPOHHAs 000J0YKa. DHEPreTHIECKUE
YPOBHH, IOJYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, d- smemeHTh. OCOOCHHOCTH paclpeacICHUs
AJICKTPOHOB TI0 OpOMTAIsIM B aToMaxX »dJIEMEHTOB TIEPBBIX YETHIPEX IMEPHOAOB. IJICKTPOHHAS
KOH(UTYpaIys aTOMOB.

Ilepuomnueckuit 3akoH U llepruonnueckas cucrema xumudeckux sneMeHToB [[. M. Menneneena.
CBs3b nepuoiueckoro 3akona u I[lepuoandeckoit cuctemsl Xumudeckux snemMenToB [1. 1. Menneneesa
C COBPEMEHHOM TeOopHeH CTpOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX W CIIOXKHBIX BEIECTB MO TpylnaM M mepuojaaM. 3HAYCHHE
MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuMU4ecKasi CBSI3b. BUIbI XUMUYECKOU CBSI3M (KOBaJIEHTHAsI HEMOJSpHAS U
MoJIsIpHasi, MOHHAs, MeTajndeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XHUMHYECKOW CBS3U
(oOMeHHBIN M JOHOPHO-AKIENTOPHBIN). BogopoaHast cBs3b. BaneHTHOCTh. DNEKTPOOTPHUIIATETHLHOCTD.
Crenens okuciieHus. MIoOHBI: KATHOHBI M aHHOHBI.

BemiecTBa MOJIEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMOCTOSTHCTBA COCTaBa BEILIECTBA.
Tunel KpUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKY.

[lonatue o nucnepcHbIx cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast A0
BEIIECTBA B PaCTBOPE.



Knaccugukanuss Heopranuyeckux coenuHeHMd. HomeHkaTypa HEOpPraHMYecKHMX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCaM.

Xumuueckas peakius. Kiiaccudukanus XMMHUECKUX peakifii B HEOPTaHMUECKOW M OPraHuueCcKOM
XUMUHU. 3aKOH COXPAaHEHMsSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPAICHHUS SHEPTHUHU IpHU
XUMUYECKUX PEAKIUSAX.

CKOpoOCTh peakin, €€ 3aBUCUMOCTb OT Pa3TUYHBIX PakTOpoB. OOpaTUMBbIC peakui. XUMUIECKOE
paBHOBecHe. DakTOphl, BIUSAIOMIME HA COCTOSTHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle [laTense.

DnekrponuTudeckas aucconuanus. CuiabHbie U cnadbie 37eKTposuThl. Cpella BOJIHBIX PaCTBOPOB
BEILIECTB: KUCTas, HEUTpalibHas, IIEJI0YHASsI.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOJBI M3YYECHHS BEIIECTB W WX MPEBPAIICHUI: JEMOHCTpanus TabIuil
«lepnognueckass cucrema xumuueckux odiemMeHtoB JI. WM. MenaeneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PEIIETOK, HAOIOJCHHE W ONMHMCAHUE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB
(paznoXkeHue TMEepOKCHUIa BOJOPOJA B MPUCYTCTBUU KaTajau3aTopa, OIMpEACNIeHHE Cpelbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIHHOTO WHIMKATOPA, PEaKIMHd HOHHOTO OOMeHa), NpOBeJeHUE
MPaKTUYECKOU padboThl «BrusiHrE pa3nuaHbIX PAaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHMSIM XMMHUYECKHX PEAKIWHd, B TOM YHCJIE TEPMOXHMHUYECKHE PaCUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxenne Hemeramios B Ileproauueckoit cucreMe XuMU4eckux 3meMeHToB /1. .
MenpneneeBa U OCOOCHHOCTH CTpO€HHUs aTOMOB. Du3nMyeckue CBONWCTBA HEMETAUIOB. AJTOTPOMUS
HEMETaJJIOB (Ha mpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta, docdopa, yriepoaa u
KPEMHHS) ¥ X COCTMHEHHUH (OKCHUJIOB, KHCIIOPOICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSAMHEHHI).

[IpumeHeHre BaXKHEUIINX HEMETAIIOB U UX COCIMHEHUN.

Mertamnel. [lonoxenune meraimioB B Ilepuoanueckoit cucreme xumuyeckux sneMmeHToB 1. .
MenneneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000J0UeK aToMOB MeTaiioB. O0mue hrusndeckue
cBoiicTBa MeTajuIoB. CIIaBbl METAILIOB. DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUH METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEWUIIIUX METAUIOB (HATPUM, KaJWW, KaJbIMA, MarHud, aTFOMAHUH,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHCHUM.

OO6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHne METAIIJIOB B OBITY M TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IMPEBPALICHUN: HW3YyYEHUE KOJUIEKUUU
«Metayiel U CIUIaBbI», 00pa3lloB HEMETAJUIOB, PEIICHHE AKCIIEPUMEHTANBHBIX 3a/iad, HAOII0JeHuEe U
OTIMCAaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHUS C
pacTBOpaMu KHCJIOT M IIeJI0Yei, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuérel macchl BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIU
00BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 KM3Hb

Ponp xumum B oOecreyeHHH HKOJOTUYECKOM, PHEPreTHYecKOW M MHUIIeBOH 0e30IMacHOCTH,
pa3BuTUU MeauUUHEBL. [IoHATHE 0 HAYYHBIX METOJaX MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIMNAX MPOMBIILIEHHOTO MOJYYEHUS Ba)KHEHIINX
BEIIIECTB.



YenoBek B MHpE BEIIECTB U MaTEpPUAIOB: BAXKHEHIIME CTPOUTENBHBIE MaTEPHUAIBI,
KOHCTPYKLIMOHHBIE ~MAaTepHUalbl, KpPAaCKH, CTEKJIO, KEpaMHMKa, MaTephalbl JUI  DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMus U 30pOBbE YEJIOBEKA: IIPaBWJIa MCIOJb30BaHUA JICKAPCTBEHHBIX IIPENApPaTOB, IIpaBUiIa
0€30I1aCHOTO HCII0JIb30BAHMSI MTPETIapaToOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHbIX CBA3€i Ipy U3ydeHUH oO1Ieil u Heopranuueckoil xumuu B 11 kitacce
OCYILIECTBJISIETCSI YEPE3 UCII0Ib30BAaHUE KAaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATUMN, TaK W MOHATUH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIsL OTACIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOIO LIUKIIA.

OOm1re ecTeCTBEHHO-HAyYHbBIE IOHATHUS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3,
KJ1acCU(pUKaIus, NepUOAUYHOCTD, HAOIIOEHHUE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, DSHEpPrus, macca, aTroM, DOJEKTPOH, NPOTOH, HEWTPOH, HWOH, W30TOII,
pasMOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHUE
BEIECTBA, PU3NUYECKHUE BEIMYNHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusm, 3Kocuctema, Ouocdepa, MaKpo- U MUKPOAJIEMEHTbI, BUTAMUHBI,
0OMEH BEelIeCTB B OpraHUu3Me.

I'eorpadust: MuHEpabl, FOpHbIE MOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: Xumuyeckass HPOMBIIIJIEHHOCTb, METAJUTYprusi, MPOU3BOJCTBO CTPOMUTEIHHBIX
MaTepHajIoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOJICTBO, MHUIIEBAasl MPOMBIIIEHHOCTh, (apMaleBTH4YecKast
MIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHUX IIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUaoB, dJEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWK HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OOYUYAIONIUMUCS TPOTrpamMM
cpeaHero oOmero o0pa3oBaHHs (JMYHOCTHBIM, METampeIMETHbIM M IpeaMeTHbiM). Hayuno-
METOUYECKON OCHOBOMW Ui pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHUs SIBIISCTCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/T.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIBHOCTHBIM II0/IX0JIOM B CTPYKTYpE JIUUYHOCTHBIX PE3yJIbTaTOB
OCBOEHHUS TpeaMeTa «XHUMHs» Ha YpOBHE CpelHEero ooOuiero oOpa3oBaHMs BBIIEICHBI CIEIYIOIIHNE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TPaKIAaHCKOM HWICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMUHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH
Y UCTOPHYECKHUX TPAJUIINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTb M CIIOCOOHOCTH O0y4aIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH IIEHHOCTHO -
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLTUMU IEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJM4yue MPaBOCO3HAHUS JKOJOTUYECKOW KYyIbTYpPhl M CIHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HCHHBIC TTAHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHS MpeaMmeTa «XUMHs) JOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCITUTATENbHOM AESITETbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPABCTBEHHBIMU IEHHOCTAMHU M HJ€aTaMH POCCHUHCKOTO TPaKIAaHCKOTO OOIIecTBa, MPUHATHIMU B
oOuiecTBe HOpPMAMH M TpaBWJIAMH TOBEACHHUS, CIIOCOOCTBYIOIIMMH IpOIEeccaM CaMOIIO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCSI.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS NMpeAMETa «XUMUS» OTpa)karoT c(OPMUPOBAHHOCTH OIMbBITA
M03HABATEIbHON U MPAKTUYECKON AEITETbHOCTH 00YyYaIOIIUXCs M0 peau3aluu MPUHATHIX B 00IECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPABOIIOPSLIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOM JIEATEIHHOCTH IIPU CO3JaHUH YI€OHBIX TPOEKTOB, PEILICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHS, JOTUKY W apTyMEHTHI IPYTUX MPU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHI0 OTEYECTBEHHON XUMUU;

YBKEHUS K TMPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAayKH €CTh Pe3yNAbTaT IMTEIbHBIX HAOTIOJCHHM, KPOMOTIHUBBIX
AKCIEPUMEHTAJIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTHUKOB;

MHTEpeca W TMO3HAaBaTEeNbHBIX MOTHUBOB B MOJYYCHHH M MOCIEAYIOIIEM aHaIu3e UHPOpPMAIHH O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;



CIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBSI3aHHBIC C XUMHUYECCKHMH SIBJICHUSMHU, W TMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYICh Ha MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOUX TOBAPHIIEH C MO3UIUI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAaHUS IIEHHOCTeH 3/10poBOrO0 M Oe3omacHOro oOpa3a KH3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHus TIpaBIIT 0€301acHOTO OOpAIEHHS C BEIIECTBAMU B OBITY, TIOBCETHEBHOM )KM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [EHHOCTH TPaBHJI WHJIWBHIYaTHbHOTO W KOJUICKTUBHOTO O€30MacHOTrO TMOBEICHUS B
CUTYAITUSX, YTPOKAIONIUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS IMOCIICICTBUI U HEMPHUSITHS BPETHBIX TPUBBIYCK (YIOTPEOIICHHUS aTTKOTOJIsI, HAPKOTHKOB,
KYpEHUs);

5) TpyA0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B YU€OHO-HCCIIEIOBATEIILCKON S TEIILHOCTH, OOMIECTBEHHO
MTOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JACSITEIHLHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYCCKHUX 3a/1a4 COIMAIBHON HANPaBIIEHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3YUCHHUIO0 MPOQEeCcCHid pa3IMdyHOrO Pojia, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYIOBOH JeATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYaJbHOUM TpaeKkTopuu oOpa3oBaHMs, OymyIiei
npodeccud M peanus3alii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00I1IIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 1[€JIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHMs TJ00aIbHOTO XapakTepa HSKOJOTHYECKHUX MpoOsieM, BIHAHUA 3KOHOMUYECKHX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHON CPEIbL;

OCO3HAHUS HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHKEHHM XHMHUU JUIsI PELICHUS BOIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPUSTUS JIEHCTBUM, MPUHOCAIIUX Bpel OKpYKarollled MPUpPOIHON cpene, YMEHHs
MIPOTHO3UPOBATh HEONATOMPUITHBIE AKOJIOTUYECKUE TMOCIEACTBHS MPEAIPUHUMAEMBIX NEHCTBUM U
MpeI0TBpAIaTh UX;

HAJIMYUS Pa3BUTOTO SKOJIOTHUECKOTO MBIILICHHS, KOJIOTUYECKOU KYIbTYPBI, OIBITA AEATEIHLHOCTH
9KOJIOTHYECKOM  HAaIpPaBICHHOCTH, YMEHHs  PYKOBOJCTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COLMAIbHOW MpPAaKTHUKE, CIHOCOOHOCTH W YMEHHUS AaKTHMBHO MPOTHBOCTOSITH
HJICOJIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY VYPOBHIO DPa3BUTHUS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHHU cielM()UKH XUMUHU KaK HaAyKH, OCO3HAHUs €€ poyid B (JOPMUPOBAHUU PALMOHATEHOTO
HAyYHOTO MBIIUICHUS, CO3[JaHUH IIEIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIeM MHUpE KaK O €IUHCTBE
MPUPOJBI M YeNOBEKa, B MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEW M PEIICHUU MpoOJeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JUIS COBPEMEHHOM UMBWIM3ALUU: B €&
T'YMaHHCTUYECKOH HANpaBIeHHOCTH U BAXHON POJIM B CO3AaHUU HOBOW 0a3bl MaTepUAILHOM KYJIBTYpPHI,
peleHnn riI00ambHBIX MPo0IeM YCTOHYHMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MIUIIEBOM M SKOJIOIMYECKON 0€30I1aCHOCTH, B Pa3BUTHH MEAMLIMHBI, 00€CIIEUEHUN YCIOBUM YCHEIIHOTO
TpyZa ¥ 3KOJIOTHYECKH KOM(OPTHOH JKNU3HU KaKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAay4YHO! I'PaMOTHOCTH: IIOHUMAHMS CYIIIHOCTH METO0B ITI03HAHMS, HCIIOIb3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJB30BATh IMOJIydaeMble 3HAHUS Ul aHanu3a U OOBSICHEHUS
SIBJIGHUH OKPY)KAIOIIEr0o MUpPAa U MPOUCXOAAIIMX B HEM H3MEHEHHWH, YMEHHs JejlaTh 000CHOBaHHbIE
3aKIIIOYCHUSI Ha OCHOBE HAY4YHBIX (PAaKTOB W MMEIOMIMXCS JAHHBIX C IENBIO0 TMOJTYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHMS JUIsl pElIeHus mpoodiieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON NESITEIIHOCTH;

TOTOBHOCTU U CIIOCOOHOCTU K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MTOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPecCHOHATBHOMN e TENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS yYeOHOTO TpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC IS (OPMHpOBAHWS  MHPOBO33PCHHS  OOYYAIOIIUXCS  MEXIUCIHILTHHAPHBIS
(MexTmpeaAMeTHbIE) OOILIEeHAYyYHbIE MOHSATHS, OTPaKAIOIIHUE LEIOCTHOCTh HAyYHOW KapTUHBI MUpa H
crenu(puKy METO0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUs,
SIBJICHUE, TPOLECC, CUCTeMa, Hay4HbIH (akT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble y4yeOHble AeHCTBHUS (IMO3HABaTENIbHbIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
obecneunBaromue (opMupoBaHue (GYHKIMOHAIBHOW TIPaMOTHOCTH M COLMAIBHOM KOMIETEHIIMU
00yJaroImXcs;

CIOCOOHOCTh o0yJarouxcs HCII0JIb30BATh OCBOCHHBIE MEXAUCHUITMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHMS U YHHBEpCcajbHble yueOHbIE NEHCTBUS B MO3HABATEIBHON U COLUATBHON
MIPaKTHKE.

MertanpeaMeTHble  pe3yibTaTbl  OTPAXKAlOT  OBJAQJCHWE  YHUBEPCAIbHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30Bble JJornYecKue AecTBHS:

CaMOCTOSITENILHO (DOPMYIIUPOBATh U aKTyalIM3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPEIeIATh LENH IeATEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU HX AOCTUKEHHS, COOTHOCHUTD
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISMH;

MCIOJIb30BaTh MIPH OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIILIICHUS! — BBIJICNSTh XapaKTepHbIe
MPU3HAKU TIOHITHI W yCTAaHABIMBATh MX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONINE MOHITHS IS
00BsICHEHUS OTACNBHBIX ()AaKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMH BEIECTB M XUMUYECKIX PEAKIIHIA;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHs (MHIYKTUBHBIC, JCTyKTHBHBIC, IO AaHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B pPACCMATPUBAEMBIX SBICHHUSX, (OPMYIHpPOBaTH BBIBOABI H
3aKITIOUEHUS;



MIPUMEHSTH B MPOIIECCE MMO3HAHUS, UCTIOJIb3YEMbIe B XHMHH CUMBOJIMYECKHUE (3HAKOBBIC) MOCIH,
peoOpa30BEIBATH MOJICIBHBIC MPEACTABICHUSI — XUMHUUYECKUN 3HAK (CHMBOJI) 3JIEMEHTa, XUMUYECKas
dbopmMyIa, ypaBHCHHE XUMHUECKOHN PEaKIIuu — P PEIICHUN YIeOHBIX TTO3HABATEILHBIX U IPAKTHYECKUX
3a/a4, MPUMEHATh Ha3BaHHBIC MOJCIBHBIC MPEACTABICHHS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB M XUMUYICCKUX PEAKIIHH.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHSI:

BJIQICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYCECKUX PCAKITUH;

(bopMyITUpOBaTh IEJH U 33J]a9H UCCIICOBAHUS, HCIIOIH30BaTh MTOCTABIICHHBIC M CAMOCTOSITEIILHO
chOpMyITUPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA IMO3HAHWUS M OCHOBBI IS (DOPMUPOBAHHUS
TUTIOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CY)KJICHUH;

BIIQJICTh HABBIKAMHU  CaMOCTOSITEILHOTO  IUIAHWPOBAHUS W TPOBEICHHUS  YICHHUYECKUX
AKCMIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAOMIOAaTh 3a XOJOM TIPOIEcca, CaMOCTOSITEILHO
MIPOTHO3UPOBATH €ro Pe3yibTar, GOpMYyITHPOBATE 000OIIEHUS U BBHIBOJIBI OTHOCHTEIHHO JIOCTOBEPHOCTH
PE3yIIbTATOB MCCIIEAOBAHUS, COCTABIIATE 00OCHOBAHHBIN OTUET O MPOJICIIAHHON paboTe;

MPHOOpPETaTh OMBIT YYCHUYECKOW HCCIIeIOBATEIIbCKONH M MPOSKTHOUW JEATeIBbHOCTH, TPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TOWCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3ajad,
MPUMEHCHHIO PA3JINIHBIX METOJIOB TIO3HAHHMS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATLCSA B PA3IMYHBIX HCTOYHUKAX WHGOpPMAINWK (HAYYHO-TIOMYJISIpHAS JUTEepaTypa
XHUMHYECKOTO COJACPKAHUS, CIIPAaBOYHBIC MTOCO0OUs, pecypchl HTepHEeTa), aHATU3UPOBaTh HH()OPMAIIHTO
pa3IMYHBIX BHJIOB H (OpPM TIPEICTABICHHS, KPUTHYECCKH OIICHWBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpoCkl U MPUMEHATh Pa3IM4YHbIe METO/IbI IIPU MOUCKE U 0TOOpe MHPOpMaIUH,
HE0OX0IMMOM I BBHIMOJHEHUS YUeOHBIX 3a[a4 OTMPEeIEHHOTO THIIA;

MpUOOpeTaTh OMBIT HCIOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (popMy MpeacTaBiaeHus nHGopManuu (cxXeMsl, rpaduKy,
JarpamMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CPEACTBa MpH paboTe ¢ XUMUYECKON MHGOpMaIHei:
MPUMEHATh MEXIpeaMeTHble ((pu3ndeckue M MaTeMaTHuecKue) 3HAaKU U CHMBOJIBL, (HOPMYIIbI,
a0b0peBHUaTyphl, HOMEHKJIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI 1O CYILECTBY OOCY)KJaeMoil TeMbl B XOJIe JUalora W/WIU JUCKYCCHUH,
BBICKa3bIBATh HJICH, (DOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIMIOJHEHUS MPEATIOKEHHOM
3a/1a4u;

BBICTYNaTh C TMPE3EHTAIMeil pe3yabTaTOB IO3HABATEIBHOM JESITENBHOCTH, MOJYyYCHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHUKAMHU TMPHU BBIIIOJHEHUU XUMHUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI IO UCCIEAOBAHUIO CBOMICTB M3yUaeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOeKTa
1 GOpMYITHPOBATH BHIBOBI 110 PE3yAbTaTaM MPOBEAEHHBIX UCCIIEOBAHUI TyTEM COTIIACOBAHUS MO3UIUI
B X0/JIe 00CYX/IeHUs 1 0OMeHa MHEHHSIMH.

OBiageHHe YHHBEPCAJIbHBIMH PEryJsiITABHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIHHO TIAHUPOBAThH U OCYILIECTBISTH CBOIO MMO3HABATENBHYIO IEATEIBHOCTD, OMPEIesis
e€ 1enu W 3a/aud, KOHTPOJIUPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IpeaaraeMblii
QITOPUTM JEHCTBUYN TMPH BHITIOJHEHUN YYEOHBIX W HMCCIEAOBATEIbCKUX 3a1ad, BHIOMpaTh Hamboiee



3¢ GEKTUBHBINA CIIOCOO MX PEUICHUS C YIETOM TOJTYYCHHsI HOBBIX 3HAHHWH O BEIIECTBAX M XUMUYCCKUX
peaKkuusx;
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpaXaroT:

c(hOpMUPOBAHHOCTh TIPEJACTABICHUA O XHUMHUYECKON COCTABISIONMICH E€CTECTBEHHO-HAy4YHOU
KapTUHBI MHAPa, POJIM XHMHH B TIO3HAHHUH SIBJICHUH TIPUPOJIBI, B (POPMUPOBAHUU MBINIICHUS U KYJIBTYpPhI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'paMOTHOCTH, HEOOXOAMMOMW ISl pPEIIeHUs MPaKTUYECKUX 3aaad u
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIIue IMOHATHS
(XMMUYECKHMI  DJIEMEHT, aToOM, OJJEKTPOHHas O000JO0YKa aroMa, MOJICKYJla, BaJCHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas Gopmyna (pa3BEpHyTast U COKpaléHHas),
MOJIb, MOJISIpDHAsi Macca, MOJIApHBIA 00BEM, YIIIepoJHbIN ckeneT, GyHKIMOHAJIbHAs IpyIIa, paaukal,
M30MepHsi, U30MEPhl, TOMOJIOTHYECKUN PsAJl, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPOJ U a30TCOJIEprKaIie
COEJIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUH U
3aKOHBI (TEOpUsS CTPOCHHS OpraHuueckmx BemecTB A. M. byriepoBa, 3akoH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH;, MUPOBO33PEHUYECKUE 3HAHUS, JIeKalue B
OCHOBE MOHMMAHHUS MPUUYNHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJy4eHUH U OE30MMaCHOM HCIOJIb30BAHUN BAKHEUIINX OPTraHUYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUUN BBIABIATH XapaKT€pHbIE NMPU3HAKK TMOHATHUN, yCTaHABIMBATh HX
B3alMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME MOHSATHS TPH OMUCAHUM COCTaBa, CTPOCHUS U
MpeBpAIEHUI OPraHUYeCKUX COSTUHEHUI;

chOpMUPOBAHHOCTh YMEHHUIl HCIOJB30BaTh XUMUYECKYIO CHMBOJIMKY [UIsl COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpalIEHHOM) (GopMyn OpPraHMYecKHMX BEIIECTB U
YpaBHEHUH XUMHYECKHX pEaKIUil, M3roTaBIUBaTh MOJEIH MOJIEKYJd OpPraHMYeCKUX BEIIECTB s
WUTIOCTPAIMH UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPHUHAUICKHOCTh M3YYCHHBIX OPraHUYECKUX
BEIECTB 0 MX COCTaBY U CTPOCHUIO K OMPENECIEHHOMY KIACCY/TpYIe COeAUHEHUN (yrIeBOIOPOIbI,
KHCIIOPOJ U a30TCOACpKAIIUE COCTUHEHHS], BHICOKOMOJIEKYIISIPHbIE COSAMHEHHUS), 1aBaTh UM Ha3BaHUS
no cucremarudeckoit HomeHkiarype (IUPAC), a Takxke npUBOIUTH TPUBUAIbHBIC HA3BAHUS OTAEIBHBIX
OpraHMYECKUX BEIIeCTB (ITWJICH, TMPOMMIIEH, AalleTUJIeH, ATUJICHTJIUKOJb, TIHLIEePUH, (GEHOo,
dbopmanpaeruy, anerajbIeruj, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0JI03a, TIUIIHH);

c(hOpMUPOBAHHOCTH YMEHHS OMPEAEIATH BUIbI XUMHUUECKOH CBS3H B OPraHUYECKUX COCTUHEHUSIX
(oMHApHbIE U KpaTHBIE);

c(OPMHUPOBAHHOCTb YMEHUS IPUMEHSATH MOJIOKEHHSI TEOPHH CTPOCHUSI OPraHMUECKUX BEIIECTB A.
M. ByrnepoBa Ui 0ObSCHEHHsS] 3aBUCUMOCTH CBOICTB BELIECTB OT HMX COCTaBa U CTPOCHMS; 3aKOH
COXPAHEHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTE€pHU30BaTh COCTaB, CTPOEHHE, (U3NUYECKUE U XUMHUYECKUE
CBOMCTBA TUIMMMYHBIX MTPEICTABUTENCH PA3TUIHBIX KJIIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, dTUJICH,
NpomnuiieH, aneTuieH, Oyraauen-1,3, metundyraauen-1,3, 6eH301, METaHOJ, TAHOJI, STUJIECHTIUKOIb,



TIIMIEpUH, (EHOI, aleTaabAeru]l, MypaBbUHAs U YKCYCHAsl KUCIIOTBI, TIIOKO3a, KpaxMmall, [eJIIII03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXJAy HHUMH YpPaBHEHHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA C NCIOJIL30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh HCTOYHHKHU YIJIEBOJOPOJHOTO CBHIPhS (HE(TH,
MPUPOJHBIN Ta3, yroyib), CIOCOOBI WX TMEpPEepadOTKH W TPAKTHYSCKOE NPHUMEHEHHE IPOJIYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHU TPOBOJHUTH BBIYUCICHUS 110 XUMUYCCKUM YpPaBHCHUSM (MacChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA MJIM NPOAYKTa PEAKUWU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB HJIM MPOJTYKTOB PEAKIIHH);

c(OpPMHUPOBAHHOCTh YMCHHI BJAJICTh CHCTEMOW 3HAHMKA OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCMOJb3yeMbIX B XHUMHUU TMPU U3YYCHUH BEIIECTB M XMMHUUYECKHX SIBJICHHH (HaOIIO/IeHUe,
U3MEPEHHUE, DSKCIIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC XMUMHYECKHUE 3HAHUSA JJIA
MPUHATUAS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYAI[USX, CBS3aHHBIX C BEIIECTBAMH U WX
MIPUMEHEHUEM;

chOpMUPOBAaHHOCTh YMEHHMM COOJIO/IaTh TMpaBUJIa TOJB30BAHUS XUMHUYECKON TMOCYI0M U
mabopaTopHBIM 00OpYAOBaHUEM, a TakKKe IMpaBuia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKITUSIMH 110 BBITIOJTHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh yYMEHHWH  IUIAHUPOBaTh W  BBIMOJHATh XUMHYECKUH  DKCIEPHUMEHT
(TIpeBpaleHusi OpraHUIECKUX BEIECTB NMPY HArpEeBaHUU, MMOTYICHUE dTUJICHA U U3yYECHHUE €T0 CBOMCTB,
KaueCTBCHHBIC DPEAKIMA OPraHMYECKUX BEIIECTB, JCHATyparus OETKOB NPH HarpeBaHWH, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKHU O€30MMaCHOCTH MPHU OOpaIIeHNH ¢ BEIIECTBAMHU
1 1a00paTOpHBIM 000PYAOBAHUEM, IPEIACTABIATH PE3yIbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opMme
3aliCcHU ypaBHEHUN COOTBETCTBYIOIIUX peakuuid u (GOpMyIHUpOBaTh BBIBOJBI Ha OCHOBE 3THX
PE3yNbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUN KPUTHMUECKH AaHAJU3UPOBAThb XUMHYECKYI0 HH(OpMaIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeAcTBa MaccoBOi mHpopmaruu, IHTEepHET U 1pyrux);

chOpMUPOBAHHOCTh YMEHHI COOII0OIaTh MpaBUiia SKOJIOTHYECKH 11eJeco00pa3Horo MmoBeeHUs B
ObITY ¥ TPYIOBOW AEATEIHHOCTH B LIETSX COXPAaHEHHUS CBOETO 3/I0POBBS U OKpY)KAOLIEeH MPUPOTHOM
Cpelbl, O0CO3HABaTh OMACHOCTh BO3JCWUCTBUS Ha J>KUBBIE OPraHU3Mbl OMPEICNEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMas cmbica mokazatens I[IJIK, moscHATe Ha mnpumepax crnocoObl YMEHbBIICHUS H
MpeI0OTBPAILEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

U1 00yYaroIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbsI: YMEHHE MPUMEHATH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIENbIX M ClHa0OBUASIIMX OOydYaroUIuXcs: YMEHHE HCIOIb30BaTh pPEbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHu4ecKasi XMMHUs» OTPaKaIOT:

chOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHUU SIBJICHUN TIPUPOJIBI, B GOPMUPOBAHUU MBIIIJICHUS U KYIbTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOMW JUIsl pEIIeHUs MPAaKTHYEeCKUX 3aJad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOTHON CPEE;

BJIaJICHUE CHUCTEMOW XMMMUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJAraroulue MOHATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA ATOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJISIPHBI 00BEM, BAJIEHTHOCTH, IIIEKTPOOTPUIIATENLHOCTh, CTEMCHh OKUCIICHUS, XUMHUYECKas CBA3b



(KoBaJieHTHAsl, UOHHAsA, METAJUIMYECKasi, BOJOPOJAHAS ), KPUCTAIIIMYECKAsl PEHIETKA, TUIIbl XUMUYECKUX
peaKkiuii, pacTBOpP, DJIEKTPOIHUTHI, HEIIEKTPOJMTHI, AIEKTPOJUTUYECKAS JAUCCOIHUAINSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKlUM, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpUs
3IEKTPOJIUTUYECKOM TUCCOLMAly, nepuoandeckuii 3akoH . . Menaeneesa, 3aKk0H COXpaHEHHUSI MacChl
BEILIECTB, 3aKOH COXpPaHEHUsS W MPEBPAIICHHS HEPTUU MPU XUMHUYECKUX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAlMe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYECKHX SIBJICHUN, PAKTOJIOTHICCKIE CBEJCHHSI O CBOMCTBAX, COCTABE,
MOJYYCHUH U 0OE€30IacHOM HCIIOJIb30BAHUM BAXHEUIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHUU BBISBIIATh XapaKTePHBbIC MPU3HAKH TIOHSATHH, yCTAaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATUS MPU OTIMCAHUU HEOPTAHUYECKUX BEIIECTB U UX
IIpEBpAICHUH;

c(hOpMUPOBAHHOCTh YMEHUM UCIOJI30BAaTh XUMHUYECKYI0 CUMBOJHMKY JJIsi COCTABJICHHS (Hopmys
BEIIECTB W YPaBHEHUH XWMHUYECKHX peakuuid, cucremarnieckyro HomeHknarypy (IUPAC) wu
TPUBHAIIbHBIC HA3BAHUS OT/ICIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIi ra3, yrieKUCIbIi ra3, aMMHUakx,
raméHasi U3BeCTh, HeTanéHas U3BECTh, MUThEBAS COJA, MUPUT U APYTUEC);

c(hOpMUPOBAHHOCTh YMEHHUH OMPEIEIsITh BaJE€HTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIWHEHUSX PA3JTUYHOTO COCTaBa, BUJl XUMHYECKOM CBS3M (KOBaJEHTHas, MOHHAs,
MeTaJUTMYecKasi, BOJIOPOHAs) B COCTMHEHHSX, TUIT KPUCTAIUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIKYJSIpHAsi, WOHHAs, META/NIMYeCKas), XapaKTep Cpelasl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCANHEHHUI;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATH MPUHAICKHOCTh HEOPTaHUYECKUX BEILECTB 10 UX
COCTaBY K OIpeAeaEHHOMY KIIAcCy/TpyIIe COeAUHEHUH (TPOCThIE BEIIeCTBA — METaJUIbl U HEMETAIUIbI,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHUM PACKPBIBATh CMBICI Teproanyeckoro 3akona J[. M. MennaeneeBa u
J€MOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTENbHYIO U IPOTHOCTHYECKYIO (QYHKITUY;

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
aneMeHToB 1-4 mnepuonoB Ilepumogmyeckoir cucrtembl xumuyeckux 3nemeHtoB [l. M. Menneneena,
UCIIOJIB3Ysl TMOHATHS «S-, P-, d-3JEKTPOHHBIC OPOHMTANIN», «IHEPreTHUYECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU H3MEHEHHUs CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HUX COEAMHEHMH IO NEpHoJaM HU
rpynmnam [lepuoanyueckoit cucrembl xuMuueckux 3memenToB . Y. Menpeneena;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYHIECTBOBAHHE T'€HETHUUECKOW CBS3U
MEX/Jy HEOPraHMYEeCKMMHU BEIIECTBAMU C IOMOIIBID YPAaBHEHHM COOTBETCTBYIOLIUX XHUMHUYECKHUX
peaxkuui;

c(hOpMUPOBAHHOCTH YMEHHUS KJIaCCU(PUIIMPOBATH XUMUYECKHUE PEAKIIUH 10 PA3IMYHBIM MTPU3HAKAM
(duciay W COCTaBy pearupyroolldX BeEIIECTB, TEIUIOBOMY 3(PQeKTy peakii, W3MEHEHUIO CTereHen
OKHCJICHUS SJIEMEHTOB, 00pPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHHUS pEaKIMi pPa3IWYHBIX THUIOB, TOJHBIE U
COKpaIlEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCIOBHSI, MPU KOTOPBIX ITH PEaKIUU
UIYT 10 KOHIA;

chOpMUPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUHU, MOATBEPXKIAIOIINE KAaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEUIECTB, PACIO3HABATH OMNBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIHUE B
BOJIHBIX PacCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATH CYITHOCTh OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIIni
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIHii;



c(OPMHUPOBAHHOCTh yYMEHUW OOBSICHITH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIUu OT
pa3nuYHbBIX (HaKTOPOB; XapaKTep CMEUICHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIITHETO
BozaeictBus (mpunuun Jle larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XUMHUYECKHE TIPOIECCHI, JISKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO MOJYYEHHS] CEPHOM KUCIIOThI, aMMHaKa, a TaKke CHPOPMUPOBAHHOCTH MPEICTABICHUM
00 00X HAYYHBIX MPUHIIUIIAX U IKOJIOTHICCKUX MPOOIEMax XUMUIECKOTO MTPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMCHHI MPOBOJWTH BBIUYMCIICHUS C HCIIOJIE30BAHUEM TIOHSATHUS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEY», 00bEMHBIX OTHOIICHHUH I'a30B MPH XUMHUYECKUX PEAKIIHSIX, MACCHI BEIIECTBA
i 00bEMa ra3oB M0 NU3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO U3 y4acTBYIOLIHX
B PEAKIMM BEUIECTB, TEIUIOBOrO 3((eKkTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIPEBPAIICHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh YMEHHMI COOJO/IaTh TMpaBUJIa TOJB30BAHUS XUMHUYECKON TMOCYI0M U
nabopaTopHBIM O0OPYAOBAaHMEM, a TaKXKe MpaBuia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJHEHUIO JTA00PATOPHBIX XUMUIECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TIAHUPOBATH U BHITIONHATh XUMHUYECKHIA SKCIIEPUMEHT (Pa3ioKeHHE
MepoKCHJia BOJOPOJa B MPUCYTCTBUU KaTajau3aTopa, OIpEIeieHHe Cpelbl pPacTBOPOB BELIECTB C
MTOMOIIBI0 YHUBEPCATLHOTO HHIUKATOPA, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOM
peaKIy, peaKiii HOHHOTO 0OMEeHa, KaueCTBEHHBIC pEeaKINH Ha CYib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHWS, PEIIeHNEe YKCIIEPUMEHTAIIBHBIX 33/1a4 1Mo TeMaMm «Metame» u «Hemeramisry) B
COOTBETCTBUU C TIPaBUJIAMHU TEXHUKH OE€30TACHOCTH TpU OOpAIEHHHU C BEIIECTBAMU U JaOOPaTOPHBIM
000pyI0BaHUEM, TIPEACTABIITH PE3yIbTAaThl XUMHUUECKOTO DKCIIEPUMEHTA B (hOpME 3alicu YpaBHEHUHN
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh ~YMEHUN KPUTHUUECKH AaHAJU3UPOBAThb XUMHYECKYI0 HH(OpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCCOBOM KOMMYHHUKaIuu, IHTepHeT u apyrux);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIOIATh MTPaBUJIa YKOJOTHIYESCKH I1E7IeCO00pa3HOT0 TOBEJACHHS B
OBITY ¥ TPYIOBOW AEATEIBHOCTH B LIETSX COXPAaHEHHUS CBOETO 3[0POBBS M OKpY)KaoLIeH MPUPOTHOM
Cpellbl, 0CO3HABAaTh OMACHOCTh BO3ICHCTBUS Ha >KMBBIE OPraHU3MbI ONpPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazarens [IJIK, moscHsaTe Ha mpuMepax crnocoObl YMEHBIIEHUS M IPEJOTBPALICHHS UX
BpPEJHOTO BO3/JICHCTBUS HA OPraHU3M YeJIOBEKa;

U1 00yYaroIMXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSMHU 3[I0POBBS: YMEHUE MTPUMEHSITH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SBJICHUN;

JUIA CIIENbIX M ClHa0OBUASIIMX OOydYaroUIMXCA: YMEHHUE HCIOJIb30BaTh PeEIbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl KonTtp. Ipakr. (ungposbic)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. I[lepuoanueckuii 3akoH u
11 [Iepnoanueckas cucteMa XuMU4eckux 3nemeHToB /1. . 3
MenneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BEIECTB
1.3 XUMHUYECKUE PEeaKIINU 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 1
2.2 Hemeranmns 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazneny 4
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

02.09.2025

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

09.09.2025

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmuueckux saemenToB .M. Mengeneena
B Pa3BUTUH HAYKH

16.09.2025

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BUJbI; MEXaHNU3MBI 06p830BaHI/I${
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

23.09.2025

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

30.09.2025

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC

07.10.2025




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBsI3b HEOPraHMYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

14.10.2025

Krnaccudukarus XuMHUECKUX pEeakui B

HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPH

XUMHUYCCKHUX PCAKIHUAX

21.10.2025

Ckopoctb peakiiui. OOpaTrMble peakiuu.

XUMHYECKOE PaBHOBECUE

11.11.2025

10

[IpakTnueckas padora Ne 1. «Bausiaue
pa3aMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

18.11.2025

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiumu HOHHOTO OOMEHa.
I'uaponn3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

25.11.2025

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIEi

02.12.2025

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

09.12.2025

14

MeTtannsl, UX HOJ0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKkre CBOMCTBA METAIIIOB

16.12.2025




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsA HAIIPSKEHUN METalIoB

23.12.2025

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJIOMUHUN) U UX COCTUHEHUN

30.12.2025

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
CoeqUHEHNN

13.01.2026

18

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
CcoeqUHEHNN

20.01.2026

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

27.01.2026

20

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

03.02.2026

21

®u3nyecKne CBOMCTBA HEMETAIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

10.02.2026

22

XHWMHYECKUE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEINHEHNN

17.02.2026

23

XHUMHUYECKUE CBOMCTBA a30Ta, hochopa u
UX COEIUHEHUHN

24.02.2026

24

XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUs
U UX COeIUHEHUN

03.03.2026

25

[IpumeHenne BaXXHEUIINX HEMETAUIOB U
WX COeIUHEHUN

10.03.2026




26

O0001IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teMme «HemeTtamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

17.03.2026

27

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

24.03.2026

28

KontponbHas pabora no temam
«Metamael» 1 «HeMeTaniney

07.04.2026

29

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

14.04.2026

30

AmpoTepHbIe HEOpraHU4YEeCKHUEe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

21.04.2026

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

28.04.2026

32

[IpencraBnenuss 06 0OMMUX HAYYHBIX
MPUHIMTIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAXHEHIINX BEIIECTB

05.05.2026

33

YenoBek B MHUPEC BCIICCTB 1 MATCPUAJIIOB

12.05.2026

34

Xumus u 310pPOBbLEC UCIIOBCKA

19.05.2026




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI

11 KJIACC

Kox

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

TeopeTnueckue OCHOBBI XUMUHU

11

BrnageHne cucTeMOM XMMHYECKMX 3HAHUH, KOTOpas BKJIKYAET: OCHOBOIIOJIArArOIINE
MOHSATHUS (XMMUUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAS 000JI0YKa aToMa, S-, p-, d-3JIeKTpOHHbBIE
opOUTanM aTOMOB, MOH, MOJIEKYNA, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCIIEHMs, ~XUMHYECKasi CBsI3b, MOJb, MOJSIpHasi Macca, MOJISAPHBIH  00BEM,
KpUCTAJUIMYeCKass ~ peméTka,  TUIBl ~ XUMHMYECKMX  peakiuuid  (OKHCIUTEIbHO-
BOCCTAHOBHTEJbHbIE, 9K30- U HHJIOTEPMHUUYECKHE, pPEeaKiM HOHHOro OoOMeHa), pacTBOp,
JNEKTPOJIUTBI,  HEJJNEKTPOJUTHI,  JJIEKTPOJIUTHYECKAs  JUCCOLMALMSA,  OKHCIINTEINb,
BOCCTAHOBHTEJb, CKOPOCTh XUMHUYECKOW pEaKlUH, XMMHYECKOE PaBHOBECHE); TEOPHU U
3aKOHBI (TEOpHUSl DNEKTPOJIUTHYECKOM mucconuaumu, Ilepuommueckuit 3axon JI.U.
MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH,
(aKkTONOTMYEeCKUE CBEJEHUS O CBOMCTBAX, COCTaBE, IOJY4YEHHMH U 0e30IacHOM
UCIMOJIb30BAHUN BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKON

JACATCIBbHOCTU YCJIOBECKA

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHble MpPH3HAKM M B3aUMOCBS3b
W3YYECHHBIX MOHATUH, IPUMEHATH COOTBETCTBYIOIINE MOHATHUS TP OMUCAHUK CTPOCHUS U
CBOMCTB HEOPraHMYECKHUX BEIIECTB M WX MPEBpPALICHUI; BBISABIATH B3aUMOCBSI3b
XMUMHYECKUX 3HAHUM C MOHATHSAMH U TNPEACTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX

IIpeaAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHU MC€TOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB MU XMMHUYCCKUX SIBJICHUM

(nabnrofeHue, u3MepeHue, SKCIIEPUMEHT, MOJICTTHPOBAHHE)

1.4

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OoIpeacsITb BAJICHTHOCTD U CTCIICHDb OKHCJICHUA XUMHUYCCKUX
QJICMCHTOB B COCAMHCHUAX PA3JIMYHOIO COCTaBa, BU/ XUMHYECKOM CBS3U (KOBaJ'IeHTHaSI,
HMOHHas1, MCTAJINIMYCCKasd, BOI[OpOI[HaSI) B COCAMHCHHUAX, THUII KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I

KOHKPCTHOT'O BEIICCTBA (aTOMHaSI, MOJICKYJIAPpHAA, NOHHA4, MeTaJ'IJ'II/ILIeCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONpCACIIATL XapakKTCp CpCAbl B BOAHBIX pPACTBOpPAX

HCOPraHN4YCCKUX CO€OUHEHUI

1.6

ChopMupOBaHHOCTh YMEHHUSI KIacCU(UIMPOBATh XMMHUYECKHE PEAKIMM IO Pa3IMYHBbIM
NpU3HaKaM (YMCIY M COCTaBy pEearupyrolluX BEIIECTB, TEIJIOBOMY 3(QQeKTy peakuuu,
U3MEHEHHMIO CTeNeHeH OKUCIEHUS JJIEMEHTOB, OOpaTHUMOCTH pEeaKIUH, Y4acCTHIO

KaTaJln3aropa)




1.7

ChopMUpOBaHHOCTh YMEHUH COCTABIATH YPABHEHUS PEAKIUN PA3IUUHBIX THUIIOB, TIOJIHbIE
U COKpaIEHHBIC YPABHEHUS PEaKLUii HOHHOTO 0OMEHA, YYUTHIBAs YCIOBHUS, IPU KOTOPHIX

9TH PEaKIUU UIYT JO KOHIIA

1.8

ChopMupoBaHHOCTE YMEHHI IPOBOJUTH PEAKIMH, ITOATBEPKIAIONNE KaueCTBECHHBIN
COCTaB pPa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM NYTEM HOHBI,

IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX

peaxkiuii IoCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKkUi

1.10

CdopMHUpOBaHHOCTH YMEHHI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKuu OT

pa3Iu4HbIX (PaKTOPOB

111

CdopMHUPOBaHHOCTH YMEHHI OOBSICHATH XapaKTep CMEMICHUSI XUMHUECKOTO PaBHOBECHS B

3aBHCHUMOCTH OT BHEIIHETo Bo3aeicTBus (puniun Jle [1laTenne)

OO6mrast 1 HeOpraHU4ecKas XUMUs

2.1

CdopMupoBaHHOCT, yMEHUW packpbiBaTh cMbich [lepuoamueckoro 3akona [I.M.
MenneneeBa W JEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U

MPOTrHOCTUYECKYIO (PYHKINU

2.2

ChopMHpOBAaHHOCT, yYMEHHH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XMUMHUYECKUX 31eMeHTOB 1—4 nepuoaoB [leproanyeckoil CUCTEMBI XUMUYECKHUX DJIEMEHTOB
J.. MenneneeBa, WCIOAB3YyS TMOHATHS «S-, P-, 0O-3JeKTpOHHBIE OpOHUTAIIY,
«QHEPreTUYECKUE YPOBHUY, OOBICHITh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB M HUX COCIMHEHUWH MO MepuojaM M rpynnaMm [lepuoanyeckoi cucTeMbl

xuMuueckux snemenToB .M. Mengeneena

2.3

ChopmupoBaHHOCTh yMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE
CBOMCTBa HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE
TEHEeTUYECKON CBS3M MEX]y HEOPraHMYeCKHMMH BEIIeCTBAMHU C IOMOIIbIO ypaBHEHUI

COOTBCTCTBYHOIIIMX XUMHNYCCKHUX peaKHHfI

2.4

CdhopmupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBy K ONpENeNIEHHOMY Kjaccy (TpyIrie) COeAUHEHUH (MpOCThIE BEIIeCTBA —

MCTaJJIbl U HEMCTAJlJIbl, OKCHUAbl, OCHOBaHUs, KMCJIOTHI, aM(I)OTepHBIe TUAPOKCUDI, COJ'II/I)

2.5

CchopMupOBaHHOCTb YMEHHUI HCHOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY IS COCTaBJICHUS
(opMyI BeleCcTB U ypaBHEHUI XMMHUYECKUX PEAaKIMUH, CUCTEMAaTHUYECKYI0O HOMEHKIIATypy
(IUPAC) u TpuBHasbHBIC Ha3BaHHS OT/CIBbHBIX HEOPraHMUYECKUX BEIeCTB (YrapHbId ras,

er'IeKI/ICJ'IHﬁ ra3, aMmMmak, rameéHas N3BCCTh, HeramiéHas H3BCCTh, MIUTbCBAA COMA, IUPUT U

Apyrue)

2.6

ChopmupoBaHHOCTh yMEHHUU XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE

CBOMCTBA HCOPTaHNYCCKUX BCUICCTB PA3JIMUHBIX KIIACCOB, MMOATBCPKAATH CYIIECTBOBAHUC




TCHETHYECKOM CBSI3U MCXKAY HCOPraHUYCCKMMHU BCUICCTBAMH C IMOMOIIBIO ypaBHCHI/II;'I

COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN

2.7

ChopMUpOBaHHOCTh YMEHHUH IUIAHUPOBATb W BBIMOJIHATH XUMHUYECKHH 3KCIEPUMEHT
(paznoxeHue mepoKcHaa BOJOPOAA B IPUCYTCTBHM KaTallM3aTopa, ONPENEIECHUE CPelbl
pPacTBOpPOB BEILIECTB C IMOMOILIBI0 YHUBEPCAJIBLHOTO WHAMKATOPA, BIMSHHUE pPA3JINYHBIX
(akTOpPOB HA CKOPOCTH XUMHUYECKOW PEAKINH, PEaKIMd HOHHOTO 0OMEHa, Ka4eCTBEHHBIE
peaknuu Ha cyabdar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHUE
SKCIEPUMEHTAJIbHBIX 3a/4a4 1o Ttemam «Mertamib» U «HemeTamisl») B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30MaCHOCTU MpU OOpalleHMH C BELIECTBAMHU U JIaOOpaTOPHBIM
000pyI0BaHNEM; IPEJCTABIIATH PE3YJIbTaThl XUMHUUECKOTO IKCIIEPUMEHTA B (hopme 3anucu
YpaBHEHUH COOTBETCTBYIOUIMX peakuuil U (POpMyaUpoBaTh BBIBOJABI HA OCHOBE ATHX

pe3yNIbTaToOB

2.8

CdopMHpOBaHHOCTH YMEHHM COOITIOATH MIPAaBUIIa MOIB30BAHUS XUMHUUECKOU TTOCYI0N U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakKe IMpaBwia oOOpalleHHs C BELIeCTBAaMH B

COOTBETCTBUH C MHCTPYKLIUAMMU 110 BBITIOJTHEHUTO na60paTopHHx XUMHNUYECKHUX OIIBITOB

2.9

ChopMHpOBAaHHOCT, YMEHHH XapaKTepHU30BaTh XHMHUYECKHE TPOIECCHI, JIekKaIIue B
OCHOBE TMPOMBIIUICHHOTO TIOJYYeHHS CEpHOM  KHCJIOTHI, aMMHakKa, a TaKxKe
c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIUIAX M SKOJOTHYECKHX

npo0ieMax XuMUYECKOTo MPOU3BOJICTBA

XUMHA U KU3HL. PacuéThl

3.1

CdopMHUpOBaHHOCTH MPEICTABICHUH O XUMUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUHN IPUPOABI, B (GOPMHUPOBAHUH MBILIICHUS
U KyJIbTYpPbI JUYHOCTH, €€ (QYHKIIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsi pEeIICHUs
MPAKTUYECKUX 3a/1a4 U SKOJIOTHYeCKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U

MIPUPOJIHOM cperie

3.2

ChopmupoBaHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XMMHUYECKYH HH(POpPMAIHIO,

IOJIY4aeM Y10 U3 pa3HbIX HCTOYHUKOB (Cpe,I[CTBa MacCcoBOM KOMMYHUKaIUH, CEThb I/IHTepHCT

H Ipyrue)

3.3

ChopmupoBaHHOCTh yMEHUW COOMIOAATH MpaBWJIa HKOJOTMYECKH IEIeco00pa3HOro
MOBEACHUS B OBITY M TPYAOBOW NEATEIHHOCTH B LEISIX COXPAHEHUS CBOETrO 3/0POBbS U

OKpYy’Karollew IpUpOIHON CpeIbl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHCTBUS Ha JKUBHIE OpTraHU3MBbI OHpeI[eJIéHHBIX BCIICCTB,
IIOHHMAas CMBICJI ITOKa3aTCJIsd HI[K, MOSICHATL HAa HIpUMEpax CITOCOOBI YMCHBIICHUSA U

npeaAOTBpALICHUA UX BPCAHOTO BO3JICHICTBHS Ha OpraHu3M 4YCJIOBCKa

3.5

C(l)OpMI/IpOBaHHOCTB yMeHHf/'I NpOBOAWUTL BBIYUCICHUA C HCIOJB30BAHUCM TIOHATHUA
«MaccoBas OOJid BCHICCTBA B PACTBOPEY, 00BEMHBIX OTHOIICHUI T'a30B puU XUMHUYCCKUX

pCaKknusiax, MacCbl BCHICCTBA WUJIHU 00BbEMa razoB IO HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA,




Macce Wi 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKLUHU BEUIECTB, TEIUIOBOTO 3¢ddexra
peakiy Ha OCHOBE 3aKOHOB COXPaHEHHUs MAcChl BEIIECTB, MPEBPALLICHUS] U COXPAHEHUS

SHEPruu




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyueckue OCHOBBI XUMUU

11

XuMuYeckuil 2neMeHT. AToM. Sapo aToma, H30TONBL. JJNEKTpOHHas 000J0YKa.
DHEpreTUYecKre YpPOBHM, MOAYPOBHH. ATOMHBIC opOWTand, S-, P-, 0-d1eMeHTHI.
OcobeHHOCTH pacTpeieNieHHs IEKTPOHOB MO OPOUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX

YeThIPEX MEPUOAOB. DIEKTPOHHAsI KOH(UTYypalus aTOMOB

1.2

[Iepnognueckuit 3akoH u Ilepmoguueckas cucreMa XHUMHYECKUX 3ieMeHToB JI.M.
MenneneeBa. CBsi3b NMepUOIUYECKOrO 3akoHa U llepnoanyueckoil cCUCTEMbl XUMHUYECKUX
anementoB JI.MI. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOECHHMS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSl CBOICTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CIJIOKHBIX BEIIECTB IO IpynnaM M IMEepuoAaM. 3HAYEHHUE IEepUOAMYECKOTO

3aKOHa B Pa3BUTHH HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHUYECKOW CBSI3UM (KOBaJICHTHAast
HeNoJsipHas M TOJIsIpHas, HMOHHAsA, MeTajuinueckas). MoOHBI: KaTMOHBI M aHHUOHBIL.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XMMHUYECKOW CBs3u (OOMEHHBIH W JOHOPHO-

akienTopHsIi). Bomopoanas cBs3b

1.4

BanenTHOCTh. DEKTPOOTPUIIATEILHOCTD. CTENEHb OKUCICHUS

1.5

BemectBa MOJIEKYNIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSTHCTBA COCTaBa
BelecTBa. THUIBI KPUCTAJUIMYECKUX PElIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT TUIA
Kpuctaymuecko pemérku. [lonstue o aucnepcHblx cuctemax. McTuHHbIE U

KOJUIOMIHBIC paCTBOPLI. MaccoBas J0JI1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanuss Heopranuueckux coeauHeHuid. HomeHknaTypa HeEOpraHMYeCKUX

BCIICCTB

1.7

Xumuyeckas peaknus. Kiaccupukanus XMMHUYECKUX peaKIHMi B HEOPraHUYECKOW H
OpraHMYECKOW XUMHUHU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H

HIpEBpaAlICHUS SQHECPTUH ITPH XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTh OT pa3InYHbIX (DaKTOPOB

1.9

O6paTI/IMLIe pCaKkuuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BIIHUAIOIIKUE Ha COCTOAHHUC

xumuyeckoro pasHosecus. [Ipunuun Jle Ilarense

1.10

QHCKTPOHI/ITI/ILIGCKEUI JUucCconuanus. CunbHble U ciaOble OJICKTPOJIUTHI. Cpe):[a BOJHBIX

PacTBOPOB BCUICCTB: KHUCJIas, HeﬁTpaﬂbHaﬂ, mienoyHas. Peakiym HOHHOTO oOMeHa

1.11

OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuuunu

HeOpTaHI/IquKaH XHUMHUA




2.1

Hemeramnbl. Ilonoxkenue HemeramioB B Ilepuonnueckoi cuUCTEME XUMHUYECKHUX
anemenToB J[.M. MenneneeBa u ocoOeHHOCTH cTpoeHus aroMoB. Dusuyeckue cBOMCTBA

HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha MpuMmepe KUciopoza, cepsl, (ochopa u

yriepojia)

2.2

XUMHUYECKHE CBOMCTBA BAKHEWMIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, ¢ocdopa,
yriaepoaa W KPEeMHHS) U WX COCOUHCHHH (OKCHIOB, KHCIIOPOJICOICPX AIIUX KHCIIOT,

BOJIOPOJHBIX coenrHennil). [I[puMeHenne BaXXHEHIIINX HEMETAUIOB U UX COCTMHEHUM

2.3

Mertamnel. [lonoxenne meramioB B [leproandeckoil cucreMe XMMHUYECKHX SJIEMEHTOB
J.U. MenneneeBa. OcOOEHHOCTU CTPOEHUS JEKTPOHHBIX 000JI0OYEK aTOMOB METAJUIOB.
Ob6uue ¢usnueckre cBoicTBa MeTaIoB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUH psij

HaIpsHKEHUHA METaJUIOB

24

XUMHYECKHE CBOMCTBA BAXXHEWIIMX METAUIOB (HATPHM, KaJud, KadblUWA, MarHui,
ATIOMUHHM, ITUHK, XPOM, KeJIe30, MeJb) U UX coeaquHeHnid. O0mue crnocoOsl MOITydeHUS

METAJIJIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy U TCXHHUKE

2.5

I'enernueckas CBA3b HCOPraHNn4YC€CKUX BCHICCTB, MPHUHAMJIC)KAIIUX K PA3JIMYHBIM KJjIacCaM

XUMHS U KU3Hb

3.1

Ponb xumun B 00ecTiedeHIH SKOJIOTUUECKOU, YHEPTrEeTUIECKOH U MUIIEBON O€30TaCHOCTH,
pa3BUTHU MeIuIUHBL. [IoHATHE O HayYHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHYECKUX

peakuui

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO TMOJIY4YE€HHUS
BOXHEUIIIMX BemIeCTB. YeNoBEeK B MHpPE BEIIECTB M MAaTEpUANIOB: BaKHEHIIUE
CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIMOHHbIE MaTepuaibl, KpacKu, CTEKIIO, KepaMHUKa,
MaTepuanbl JUIsl DJIEKTPOHUKH, HaHOMAaTepUallbl, OpPraHudeckue | MHUHepalbHbIC

ynoOpeHus

3.3

Xumus u 3J0pPOBEEC UYCIIOBCKA: IIpaBuJia HCIIOJIB30BaHHA JICKAPCTBCHHBIX IIPCIIapaToB,
IIpaBuJIa 0€30MIacHOro HMCHOJIL30BaHUS ImpernaparoB OBITOBOM XHMHUH B HOBCC,I[HCBHOﬁ

KHU3HHU




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET



