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COIEP/KAHUE OBYYEHUA
11 KIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

Teoperudeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siAep. XHUMUYECKUU »dyieMeHT. M3oromnbl. CTpoeHHE HIEKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUYECKHE YPOBHH M IMOJYPOBHU. ATOMHBIE OpOHTAIIH.
Krnaccudukamuss XuMHUECKHX 3JIeMEeHTOB (s-, P-, d-, f-amemenTsl). PacmpeseneHue 37€KTPOHOB IO
ATOMHBIM OpOUTANISIM. DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MIEPBOIO—4ETBEPTOTO MEPHOIOB
B OCHOBHOM ¥  BO30YXXIEHHOM  COCTOSIHUM,  JJIGKTPOHHbIE  KOH(QUTYpald  HOHOB.
DNeKTPOOTPULIATETEHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoguueckass cucremMa xumuueckux snemeHToB J[.M. Menneneena.
CBsi3b nepHOIMYECKOTrO 3aKkoHa U lleproguyeckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpPUEH CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XHMHMUYECKUX DJJIEMEHTOB H
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPyINIaM U TMepruoaaM. 3HaAUYCHUE TIEPUOIHIECKOTO
3akona /[.11. Mennaeneena.

Xumuyeckass CBA3b. BHAbl XMMWUYECKOW CBSI3M: KOBAJEHTHAs, WOHHAs, METaJUIMYeCKasl.
MexaHu3mbl 00pa3oBaHMsl KOBAJICHTHON CBSI3U: OOMEHHBIM U TIOHOPHO-AaKIENTOPHBIN. DHEPrus U JIuHa
cBs3u. llomapHOCTH, HANPaBIEHHOCTh W HACHIINIAEMOCTh KOBAJIECHTHOM CBs3u. KpaTHbie CBsI3M.
Bonoponnas cBsa3b. MexmoieKysipHble B3aUMOECHCTBHUS.

BasieHTHOCTh W BajieHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C UX
T€OMETPUUYECKUM CTPOCHUEM (Ha IPUMEPE COSAMHEHUN JIIEMEHTOB BTOPOTO MEPHOIA).

[Ipencrasnenue 0 KOMIUJIEKCHBIX ~ COEIUHEHUSIX. CoctaB  KOMILUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTeninb,  JIMTaHIbl.  3HAUY€HHE  KOMIUIEKCHBIX  coequHeHuil.  [lomartue o
KOOPJIMHALIMOHHON XUMUU.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUs. THUIbI KPUCTAIUIMYECKUX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsatue o paucnepcHbix cucteMax. McrtuHHble pacTBOpbl. llpencraBieHrne O KOJUIOMIAHBIX
pactBopax. CrocoObl BBIpaKEHHUS! KOHIIEHTPAIlMM PacTBOPOB: MaccoBas JOJs BEIIECTBa B PacTBOPE,
MOJISIpHAasE ~ KOHIEHTpauus.  HacellieHHble W HEHACBILIEHHBIE  pacTBOPbL,  PACTBOPUMOCTb.
Kpucramnoruaparst.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIecTB. TpHUBHANbHBIC HA3BaHUS OTJEIBHBIX
MpeACTaBUTENCH HEOPTaHUYECKUX BEIICCTB.

Knaccudpukanus XUMHUECKUX peaklWii B HEOPraHMYECKOH M OpraHudyeckol XHMHH. 3aKOH
COXpaHEHHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU MPU XUMUUYECKUX PEaKIIHsIX.
TemnoBsie A hekTh XUMUYECKUX peakiuii. TepMoxuMudecKkre ypaBHEeHHU .

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT pPa3Iu4HbIX (aKTOpoB. ['OMOreHHbIE U
reTeporeHHsle peakunu. Katanus u kataam3aTopsl.

O6patumbie U HEOOpaTHUMBIE peakIMu. XUMHUYECKoe paBHOBecue. KoOHCTaHTa XHWMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIMSIONINE HA MTOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS: TEMIIEpaTypa, JaBIeHUE U
KOHIIEHTPALlUX BEIIECTB, y4acTBYOIMX B peakuuu. [Ipuanun Jle [larense.

DnekTponuTuueckas auccoruanusa. CuibHbIE U Ccia0ble AMeKTPONUThl. CTENneHb AWCCOIUAIIIH.
Cpena BOJHBIX pacTBOPOB: KHCIOTHas, HEWTpajbHas, Iieno4yHas. Bomopoansiii mnoxazarens (pH)
pactBopa. ['uaponus coneit. Peakuuu noHHOro ooOmMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuud.  CrerneHp  okucieHus.  OKWcIUTens U
BoccTaHOBUTENb.  [Ipomecchl  OKUCIEHUST M BOCCTAHOBJIEHHWsS. Baxkheilline  oOKUCIUTENH U
BOCCTAHOBUTEIU. METOT 2JIEKTPOHHOTO Oaanca. DIEKTPOIN3 paCTBOPOB U PACIIIIABOB BEIIECTB.

DKCHepUMEHTAIbHbIE METOJIbl M3YUY€HHUsI BEUIECTB M WX IMPEBPAIICHUI: pa3iioKeHHE MEepoKcuaa
BOJIOpO/Ja B TPUCYTCTBUHU KaTaau3aTopa, MOJEITH KPUCTAUTMYECKUX PEHIETOK, MPOBEACHHUE pPEaKIuid
MOHHOTO OOMEHa, ONpEeNeNIeHHe Cpellbl PAacTBOPOB C IMOMOIINBI0 HHAUKATOPOB, W3YYCHHE BIHUSHUS
pa3IUUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKIIUH U TTOJI0KEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenne HemetraiyioB B [lepuoandeckoi cucreme xumuueckux 3iemMeHToB .M. MennaeneeBa u
OCOOCHHOCTH CTPOEHUSI MX aToMoB. DHU3UYECKHE CBOMCTBA HEMETAIIOB. AJIIOTPONHS HEMETAIUIOB (HA
npuMepe Kucaopoaa, cepsl, pochopa u yriepoaa).



Bomopon. Ilonmyuenue, ¢usnueckue M XUMHYECKHE CBOWCTBA: pEaKIMU C METaUIaMH U
HEMeTaJlJIJaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOMINBHBIE 371EMEHTHI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl moiydyeHus, Gu3nyeckue 1 XUMUYECKHUe CBOMCTBA.
lanmorenoBoopoabl. BakHeiimue KUCIOPOICONEpKANINEe COSAWHEHHsI TranoreHoB. JlabopaTopHbie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTy4YeHHs raioreHoB. [IpuMeHeHne raJoreHoB U UX COeAMHEHUN.

Kucnopon, o3oH. JlabopatopHbie ¥ IPOMBIIIUIEHHBIE CTIOCOOBI OTY4YeHUs Kuciopoaa. duznueckue
Y XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIopoaa U 030Ha. OKCHUJIbI U IEPOKCU/IBL.

Cepa. HaxoxnmeHue B MpHUpojE, CIOCOOBI MONydYeHHUs, (PU3UYECKHE U XUMHUYECKHE CBOWCTBA.
Ceposoaopon, cyabduabl. Oxcup cepri(1V), okcua cepsi(VI). CepHucras u cepHast KHCJIOTHI U UX COJIH.
OcobeHHoCTH CBOUCTB cepHOl KHUCTOTHL. [IpumMenenne cepsl 1 €€ coeTMHEHHH.

A3zotr. Haxoxpaenue B mpupoze, crocoObl MOJydeHHus, (U3NYECKHe W XUMHUYECKHE CBOICTBA.
Ammuak, HUTpUIbL. OKCUIBI a30Ta. A30THCTas U a30THAs KUCIOTHI M MX coiu. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpuMeHeHne a3oTa u ero coeIuHeHuil. A30THbIE yA00peHusl.

®ocdop. Haxoxxaenue B mpupoje, CrocoObl MorydeHus, (pru3nyeckrue U XUMHUECKUE CBOICTBA.
®dochuasr u hochun. Oxcuasr hochopa, pochopras kuciaora u e€ conu. [Ipumenenne pocdopa u ero
coeaunenuii. @ochopHbie y100peHus.

VYrnepon, HaxoxAeHHe B mpupone. AoTporHbie Moaudukanuu. OuznyecKkue M XUMHUYECKHE
CBOMCTBa MPOCTHIX BeIIeCTB, oOpa3zoBaHHbIX yriepogoMm. Oxcun yriepoaa(ll), okcua yraepoma(lV),
yroJIbHAs KUCJIOTa U €€ COoJM. AKTUBUPOBAHHBIN yroib, aacopOuusi. @ymiepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IpuMeHeHne MPOCTHIX BEMIECTB, 00Pa30BaHHBIX YTIEPOIOM, H €r0 COSAUHEHHM.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl monydeHus, (pu3ndeckue U XMMUYECKUE CBOICTBA.
Oxcupn kpemHua(IV), xkpemHueBas KHUCIIOTa, CHiIMKarbl. [IpuMeHeHHE KpeMHHUS M €ro COEAMHEHMH.
CrekJ10, €ro nojry4eHue, BUAbI CTEKIIA.

[Tonoxxenne wmeramuioB B Ilepuonuyeckoil cucTeMe XHMHUYECKHUX 3J1eMEHTOB. (OcoOeHHOCTH
CTPOCHHS BJEKTPOHHBIX 000704eK aroMoB MeTawioB. OO0mue ¢Gu3nyecKkue CBOMCTBA METAIJIOB.
[Ipumenenue MetanoB B ObITY U TexHUKE. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUI Pl HampsbkeHud MertaiwioB. OOmue crnocoObl TMOMyYeHHs] METallIOB:
TUIPOMETAJLTYprusi, MUPOMETAJUTyprus, sjeKkTpoMeratyprus. [lonstue o koppo3uu metamioB. CriocoOsl
3aIUTBI OT KOPPO3HH.

O6mas xapakrepucTtika MetannoB [A-rpynnel [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuit u xanuii: nonydenue, Gpusnueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U
HX COCIUHEHMUII.

Oobmas xapaktepuctuka MmetamioB IIA-rpynmel  Ilepuoauueckoil  cucTeMbl  XHMHYECKUX
2JIEeMEHTOB. MarHuii M KajabLUui: MoJy4eHue, (U3MYecCKHe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHUI: onyyeHue, pu3sndeckre 1 XMMUYECKHe CBOMCTBA, IPUMEHEHNE IPOCTOrO BEIECTBA U
ero coeiuHeHUH. AMQOTEepHbIe CBOWCTBAa OKCHJA M THAPOKCHIA ATIOMHUHMS, T'MIPOKCOKOMIUIEKCHI
AITFOMUHHUSL.

OOmiast xapakTepucTuka MeTauioB 1moOouHslx noarpynn (b-rpynm) Ilepuoanueckoil cucteMsl
XUMHYECKUX 3JIEMEHTOB.

dusnyeckue W XUMHUUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCUABl U THUIPOKCH]IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl 1 1uxpomMaThl, UX OKUCIUTENbHbIE CBOMCTBA. [lonyueHue u
IIPUMEHEHHE XpOMa.

Ou3nyYeckue M XUMHUYECKHE CBOMCTBA MapraHiia M €ro coeAuHeHHil. BaxHeiine coenuHEHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VIID). [lepmanranat kanus, €ro OKUCIUTEIbHBIC
CBOMCTBA.

du3nyecKkue U XMMHUYECKHE CBOMCTBA JK€JIe3a U ero coequHeHuil. OKcuapl, TMAPOKCUABI U COJIU
xenesa(ll) u sxeneza(Ill). [Tonydyenne u npuMeHeHue kese3a U ero CIIaBoB.

du3nyeckue 1 XUMHUYECKUE CBOICTBA Meu U €€ coennHeHul. [lonyyeHne U npuMEeHEeHne MeIU U
€€ COeIMHEHU.

[unk: momydeHue, ¢u3MUecKue M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOHCTBa OKCHIA U
TUIPOKCHUIA HUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeH e IMHKA U €r0 COeAMHEHHH.

DKCIepUMEHTAIbHBIE METOABl W3YYEHHUs BEIIECTB M UX IPEBpalIeHUN: H3ydeHHE o0pas3IoB
HEMETaJlJIOB, ropeHue cepbl, hocdopa, jxene3a, MarHus B KUCIOPOJIe, U3yUYeHHEe KOJUIeKIu « MeTaisl 1
CIUIaBbD», B3aUMOJCHCTBUE ILEJIOYHBIX M IIEIOYHO3EMEIBHBIX METAJIOB C BOJOW (BO3MOXKHO
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UCIOJIb30BaHUE BUIEOMATEPUAIIOB), B3aMMOACHCTBUE IIMHKA U XKelle3a ¢ PAaCTBOPAMHU KHMCJIOT U ILeI04eH,
KAueCTBEHHbIE pEaKUMM Ha HEOPraHWYECKHME AHUOHBI, KATHOH BOAOPOJAa M KaTHOHBl METAJUIOB,
B3aUMOJICHICTBHE THAPOKCUIOB AIIOMHMHUS W IIMHKAa C PacTBOPAMU KHCJIOT M INENO4Yed, pellieHue
SKCHEPUMEHTANbHBIX 3a/1a4 1o Temam «[ amorensn», «Cepa u e€ coeauHeHus», «A30T u dochop U ux
COeAMHEHUs», «MeTasuibl INIaBHBIX MOArPYNI», «MeTallabl TOOOYHBIX TOATPYIII.

XumMus H KU3Hb.

Ponp xumuu B oOecrieueHNMH yCTOWYMBOIO pa3BUTHs deroBedecTBa. [loHATHE 0 HAyYHBIX MeTOlaX
[IO3HAHUS M METOAOJIOIMM HAay4HOIO HcciiefoBaHMs. HayuHble NMpUHIMIBI OpraHU3alM¥ XUMHUYECKOIO
pou3BocTBa. [IpoMbIIITIeHHBIE CITOCOOBI OMYUYEHHs BaKHEHIINX BEIECTB (Ha MpUMepe IPOU3BOJICTBA
aMMHaKa, CEpHOM KHCIOTbI, MeTaHona). [IpoMbliieHHbIE CIIOCOOBI MOIYYEHHUS] METAIJIOB M CIUIABOB.
XUMHUECKOe 3arpsi3HEHHE OKpYy’Karolled cpelnbl U ero mnociaeactBus. Poib Xxumuu B obecrieueHUM
HHEPreTUIECKO 6e30MacHOCTH.

Xumust M 3740poBbe  uenoBeka. JlekapcTBeHHble cpeiacTBa. [IpaBuiia  MCHONB30BaHUS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUU B pa3BUTHH MEIULUHBI.

XUMMsI ML OCHOBHbIE KOMIIOHEHTHI, IIMILEBbIE 100aBKU. Poib Xumun B oOecriedeHny nUILeBon
0€30MacCHOCTH.

Kocmernueckue u mapdromepHsle cpencrtBa. beitoBas xumus. [lpaBuna  OezomacHOro
HCI0JIb30BAaHUs [IPENapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KU3HU.

XuMHsI B CTPOUTEIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepUaibl (LIEeMEeHT, OETOH).

XuMus B CeJIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHNUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKH, CTEKJIO, KepamHka. Marepuanbl Jyis
aNeKTpoHUKU. HaHnoTexHomoruu.

Pacuérnbie 3amaun.

Pacuérpl: Macchl BemecTBa HiaM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WIIH
00bEMY OJIHOTO M3 YYacTBYIOIIMX B pEakIUM BEIECTB, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTOB PEAKLIMH, €CIU OJIHO M3 BEIIECTB MMEET NMpPUMeECH, Macchl (00bEMa, KOIMYECTBA BEUIECTBA)
IPOAYKTA peaKlMM, €cIu OJHO U3 BEILECTB JaHO B BHUJE PAacTBOpa C ONpelelEHHOW MaccoBOW oiei
pacTBOPEHHOrO BELIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTpAllMU BEILECTBAa B PacTBOpE, IOJHU
BBIXO/A MPOYKTa PEAKIIUHA OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanunzanus MeXnpeaMeTHBIX CBsI3€l P U3y4yeHUH o01ei 1 HeopraHuueckoi xumuu B 11 kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJb30BaHME KaK OOLIUMX €CTECTBEHHO-HAYYHBIX IMOHSITHM, TaK W IMOHSITHM,
IIPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE TMOHATHUSA: SBJIEHUE, HAy4HbI (axT, rumoresa, TEOpHUs, 3aKOH,
aHalM3, CHHTE3, KilacCU(UKAIMs, MEePUOAUYHOCTb, HAOIIOACHUE, M3MEpPEHHE, SKCIEPUMEHT, MOJEb,
MOJIETUPOBAHUE.

®dusuka: Marepusi, MUKPOMHUpP, MakpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIBI,
PaZMoaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, UJICATIbHBIN ra3, GPU3NUECKUEe BETUUYHHBI, €IMHUILBI U3MEPEHHsI, CKOPOCTh, SHEPTHsl, Macca.

buonorus: xnerka, opraHu3M, sKocuctemMa, Ouocdepa, MeTaboIU3M, MAKpO- U MUKPOIIEMEHTHI,
O€eJIKH, JKUPBI, YIIEBO/bl, HYKJIECHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B DKOCUCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHomorus: XuMHUYecKas MPOMBIIIJIEHHOCTb, METAJUTyprusi, CTPOUTENbHBIE MaTepHalbl,
CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, NUIIEBast IIPOMBIIIIIEHHOCT, dapmareBTHYECKAas
MIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX IpEnapaToB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX
MaTEPUAJIOB, MIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YI'JTYBJIEHHOM YPOBHE CPE/IHET'O OBHIEI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUU € CUCTEMHO-AEATEILHOCTHBIM MOAXO0/I0M B CTPYKTYpE€ JIMUHOCTHBIX PE3YJIbTaTOB
OCBOGHHUSI TpeaMeTa «XUMHUS» Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS BBIJIEICHBI CIEAYIOIINE
COCTABJISIIOLINE: OCO3HAHME O0YYarOIIMMMCS POCCUICKOM TpakJIaHCKON HAEHTUYHOCTU; FOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIPENEICHHUIO; HAJIMYUe MOTHUBALMU K OOYUYEHHIO;
TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PyKOBOACTBOBAThCSA NMPUHATHIMH B OOILIECTBE MpaBHJIAMH U
HOpMaMU MOBE/ICHHUS; HATMYUE IPABOCO3HAHMS, SKOJIOTHYECKON KYJIbTYpPbl; CHOCOOHOCTh CTABUTD LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE PE3yNIbTAaThl OCBOCHHS IMpeaMeTa «XUMUsS» OTpPakaroT cHOPMUPOBAHHOCTH OMbBITA
[I03HABAaTEIbHOM M  IPaKTUYECKOW  JAEATENbHOCTH  OOydaroluxcs B IPOLECCe  pean3aluu
00pa30BaTeNbHON IS TEIbHOCTH.

JIMYHOCTHBIE PE3yIbTaThl OCBOEHHS NpeaMeTa «XHMHUS» OTPaKaroT CHOPMHPOBAHHOCTH OIMBITA
MO3HABATEILHOM M MPAKTUYECKOW JAESITeNbHOCTH OOydaroluxcs B IpoOLecce  pealn3aluu
00pa3oBaTEeNbHON JAEATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs 00YyYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEMN, YBaKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

IIPE/ICTAaBICHMSI O COLMATbHBIX HOPMAaX U MpaBUiIax MEKINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JESATEILHOCTH MPHU CO3/IaHUU YUEOHBIX MTPOEKTOB, PEUICHUH
y4eOHBIX U MIO3HABATEIBHBIX 337124, BBIMOJTHCHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl JPYTHX MpH
aHaJIM3€ pa3IMYHbIX BUJOB y4eOHOU NeSTEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY M HAyYHOMY HACJIEUIO0 OTE€UECTBEHHOW XUMUH;

YBOXKEHUS K IPOLIECCY TBOPUYECTBA B OO0JIACTH TEOPHHM W MPAKTHUECKOTO MPUIIOKEHHUS XUMUH,
OCO3HaHHS TOrO, YTO JAHHbIE HAYKH €CTh pe3ylbTaT JJUTENbHbIX HAOMIOACHUH, KPOMOTIUBBIX
SKCIEPUMEHTAJIbHBIX [IOUCKOB, IIOCTOSTHHOTO TPYJa YUYEHBIX U TPAKTUKOB;

MHTEpeca W IMO3HABaTEJIbHBIX MOTHUBOB B IOJYUYEHUHU M MOCJIEIYIOLIEM aHajau3e MH(pOpMaluu O
MEePEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMH, CBSI3aHHBIE C XUMWYECKHUMH SIBJICHUSIMH, U TPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIMI HPABCTBEHHbIX
Y MIPaBOBBIX HOPM U C YYETOM OCO3HAHUS MMOCIIEACTBUI OCTYIIKOB;

4) hopmMupoBaHus KyJbTYPbl 310POBbSI:

MOHMMaHMUs IIEHHOCTEH 3J0poBOro u  Oe3omacHoro obpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

COOJIIO/ICHHsT TIPaBUJI OE€30MacHOro OOpaIlleHUs! ¢ BEIeCTBAMHM B OBITY, NMOBCEHEBHOM >KU3HU, B
TPYZIOBOM JEATENBHOCTH;

MMOHUMAHUS [IEHHOCTH MPaBWJI WHAMBHAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOrO TOBEICHUS B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBbIO U XKU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI M HETIPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB,
KypeHusl);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTU B y4€OHO-HCCIIEIOBATENbCKON JESTEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKOU U IPYTHX BUJAX JAEATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIIEHUU IPAKTHUECKUX 3aa4 COLMaIbHON HANpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3YyYEHHUIO MPOQECcCHil pa3nYHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBAXKEHUS K TPYAY, JHOIIM TPYJla U Pe3yJIbTaTaM TPYIOBOM JAESATENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIMBHUIYalbHOM TpaeKkTOpuu oOpa3oBaHMs, Oymayliei
npodeccud M pealn3alui COOCTBEHHBIX JXM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKH 11e71ecO00pa3HOro OTHOIIECHUS K MPUPO/IE KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHUMAaHUS TJIO0ATBHOrO XapakTepa HKOJOTMYECKUX MpoOieM, BIMSHHS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL,;

OCO3HaHHS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTH)KCHUM XUMUHU U1 PpEHICHHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HETPUATHS ICHCTBHUM, MPUHOCSIIIUX BPEA OKpYKarolled MpUPOTHONU cpele, YMEHUS
MPOTHO3UPOBATh HEOJIATONPUATHBIE AKOJOTHUECKUE TIOCIEACTBUS MPENINPUHUMACMbIX ICHCTBUH U
MpeI0TBPALIATh UX;

HaJIMYUs Pa3BUTOI0 SKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYJIbTYpBbl, OIBITA IEATEIbHOCTH
HKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHUSI  PYKOBOJICTBOBATbCA MMM B  IO3HABATEIbHOM,
KOMMYHUKAaTHBHOH H COLMAIBHOM TPAKTHKE, CIHOCOOHOCTH W YMEHHS aKTHBHO IPOTUBOCTOSTH
HIe0JIOruu Xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILECTBEHHOM
MPaKTHUKU;

MOHUMAaHUS CHeUUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiiu B (POPMHUPOBAHUU PAI[IOHATIHLHOTO
HAyYHOT'O MBIIUIEHUS, CO3/JaHUM LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpY)KAIOIIEM MHUPE KaKk O €IUHCTBE
MPUPOABI U YEJNOBEKa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHud MpoOjeM COXpaHEHUS
IIPUPOIHOTO PAaBHOBECUS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHU JJIi COBPEMEHHOM [MBWIM3AalUU: B €€
I'YMaHUCTHYECKON HAaIIPABJIEHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepualbHOM KYJIbTYpbI, B
pElIeHNH TIO0ANBbHBIX MPOOJIEeM YCTOMUMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOW, SHEPreTHUECKOMH,
MUIIEBOW U 3KOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECTIEYEHUH YCJIOBHUM YCIENIHOTO
TpyZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXK0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOU IPaMOTHOCTH: MOHUMAHHUS CYUIHOCTU METO/0B MO3HAHMsI, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIs aHaliu3a U OOBACHEHMS
SIBJIGHUN OKpY’KalOIIero MUpa U MPOUCXOIAMIMX B HEM H3MEHEHMH, yMEHHUs JeaTb OOOCHOBaHHbBIE
3aKJIIOYEHHs HAa OCHOBE HAy4HBIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LENbIO MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENbHO MCIIOJIb30BaTh XMMMYECKHE 3HAHUS JJIs pelleHus mnpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO, UCCIIEN0BATENBCKOM IEATENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENPEPBIBHOMY O0pa3oBaHHUIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPYyAa B Pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHHSI MPOrPaMMBbl [0 XMMHUHM Ha YPOBHE CPEIHEro OO0IIero
00pa30BaHMs BKJIIOYAIOT:

3HauYuMble  JUIsi  (QOPMHUPOBAHHUS  MHMPOBO33PEHMS]  OOYy4aIOUMXCSd  MEXAUCLUMILTUHAPHBIE
(MexrnpenMeTHbIe) OOIIEHAayYHbIe TMOHATHS, OTPaXAlOIIUE LEJIOCTHOCTh HAyYHOH KapTHHBI MHpa U
crenu(puKy METOJ0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs,
SBJICHHE, TPOIIECC, CUCTEMa, HAy4YHBIH (akT, MPUHLMUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
uccienoBaHue, HabltoIeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble Yy4eOHble JAEUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PEryJIATUBHBIE),
oOecneunBaromye ¢GopMupoBaHue (yHKIMOHATBHOW TPAaMOTHOCTH U COLMAIbHOW KOMIETEHLIUU
oOyJaronuxcs;

CIOCOOHOCTh oOyJaronuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC Y4eOHBIC JCHCTBHS B IMO3HABATEIHLHOM M COLMATBHOM
MIPaKTHKE.



MeranpegMeTHble  pe3yJabTaTbl  OTPaXKalOT  OBJIQJACHUE  YHUBEPCAIbHBIMH  y4EOHBIMH

M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHIMHU.
ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1elCTBHS

1) 6a3oBble JIOTHYeCKHeE TeiiCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEeAEIATh LENIN AESITEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCHUTH
Pe3yJIbTaThl ASATEIBHOCTH € IIOCTABICHHBIMU LIESIMU;

HCII0JIb30BaTh MPU OCBOCHUU 3HAHUI NPUEMBI JOIMUYECKOIO MBIILIEHUS: BBIACIATh XapaKTEpHbIE
IIPU3HAKY TOHATHH M yCTAHAaBJIMBaTh UX B3aUMOCBSA3b, UCIOJIB30BAaTh COOTBETCTBYIOILUE MOHSITUS JUIS
00BSICHEHUS OT/ACIBbHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS ¥ KPUTEPUH JUIs KIIAaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh PUYNHHO-CIICACTBEHHBIC CBSI3U MEX/1y U3y4aeMbIMU SIBJICHUSMU;

CTPOUThH JIOTUYECKHUE PpACCYXKIEHHUs (MHAYKTHBHbIC, AECIYKTUBHbIE, 10 aHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMAaTPUBAEMBIX SBICHUSX, (OPMYJIHPOBATH BBIBOJABI U
3aKIIIOYCHUS;

IIPUMEHSTh B NPOLIECCE MMO3HAHUS UCIIOJIb3YEMbIE B XMMUHU CHMBOJIMUECKHE (3HAKOBBIC) MOJIENH,
IpeoOpa3oBbIBaTh MOJIENIbHBIE MPEICTABICHUS — XMMUYECKMHA 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
bopmyna, ypaBHEHHE XUMHUECKONW PEAKIIMH — IPU PEUICHUH yUEOHBIX MO3HABATEIBHBIX U MPAKTHIECKUX
3aja4, NMPUMEHATh HAa3BaHHbBIE MOJEJIbHBIE NPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKIINH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILIECTB U XUMUYECKUX PEaKLU;

(GbopMyaMpOBaTh LENHU U 3aJla4d UCCIIEAOBAHUS, HCIIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIBHO
copMyIHpOBaHHBIE BOMPOCH B KayecTBE WHCTPYMEHTA MO3HAHMS W OCHOBBI Ui (HOPMHUPOBAHHS
TMIIOTE3BI 10 POBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXKIACHUM;

BJIQJIETh  HABbIKAMU  CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS U TMPOBEACHUS  YUYEHHYECKHUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMI0JaTh 3a XOAOM IIpoIecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €r0 pe3ynbTar, (OpMyIUpPOBaTh 000OIIEHUS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBaHHBII OTUET O MPOJIesIaHHOMN paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIIEI0BATENbCKOM M IPOEKTHOM NeATeNbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIleHHs MpPaKTUYeCKHX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOI0B MO3HAHUS.

3) paGora ¢ nungopmanmeii:

OPHEHTHUPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX HH(POpManuu (HaydHO-TIOMYJISIpHAsl JIMUTEpaTypa
XMMHUYECKOT0 COJIepKaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3upoBaTh UH(OPMAIIHIO
pa3aMyYHbIX BUAOB U (OpPM NPEICTaBICHUS, KPUTHUYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HEMPOTHBOPEUUBOCTb;

(dbopMynupoBaTh 3alpoChl U IPUMEHATH pa3jIMuHbIe METO/bI MPU MOUCKE U 0TOOpe MH(pOpMaluH,
HE00XOAMMOM J1J1s1 BBIITOJHEHUS yUeOHBIX 331a4 ONpeAeIEHHOTO THIIA;

npHOOpeTaTh OMBIT HUCHOJB30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (hopMy IpelcTaBieHus UHPOpMaLHK (CXeMbl, TpaduKH,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U IpYTHE);

WCIIOJIb30BaTh HAayYHBIN SI3bIK B KAayeCTBE CPEJCTBA MpH padoTe ¢ XUMHUYECKON MHpopMaiueil:
IPUMEHATh MEXIIpeIMETHbIe ((pU3MUecKue W MaTeMaTU4yeCKue) 3HAaKM M CHMBOJBI, (OPMYJIH,
ab0peBHaTypbl, HOMEHKJIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIIHOCTH.

KomMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbI€ elCTBHA:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOM TeMbI B XOZ€ AHAaJIora W/WiH JUCKYCCHH,
BBICKa3bIBaTh MU, GOPMYJINPOBATH CBOU MPEUIOKEHNUS OTHOCUTENIBHO BBIIOJIHEHUS TPETI0KEHHON
3aJauu;

BBICTYNIaTh C [pE3€HTAled pe3ylbTaTOB II03HABATEIBHOM JEATENbHOCTH, IOJyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMHU NPU BBHIOJIHEHUH XHMHYECKOTO SKCIIEPHMEHTA,
MIPAKTUYECKON PabOTHI [0 UCCIIEOBAHUIO CBOMCTB U3y4aeMbIX BELIECTB, Pealu3allii yueOHOT 0 POEKTa,



1 (OpMyYJIIMPOBATh BBIBOJBI 10 pe3yJIbTaTaM MIPOBEAEHHBIX MCCIEIOBAHNUI MyTEM COITIaCOBAHUS MO3MLIUI
B X0/1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble YyHHBepcaibHble YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO TUIAHUPOBATh U OCYLIECTBIIATh CBOKO IO3HABATEIbHYIO JEATEIBHOCTD, ONPENCIIssl
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh Ipe/siaraeMblii
QITOPUTM JICMCTBUI TpPU BBHIMOJIHEHUH YYeOHBIX M HMCCIEIOBATENbCKUX 3ajad, BBIOMpaTh Hauboiee
3¢ GeKTUBHBIN cIOCO0 MX pelIeHHs C YYETOM IOJYyYCHMs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHYECKUX
peakuusx; OCyLIECTBIISITh CAMOKOHTPOJIb ACSITEIBHOCTA HA OCHOBE CAMOAHAIIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl OCBOSHHS MPOTPaMMbl IO XUMHUH Ha YIriIyOJIEHHOM YpPOBHE Ha YpOBHE
cpeaHero oouiero o6pa3oBaHMs BKIIOYAIOT crenuduyeckue i yueOHoro npeamera « XMMUs» HaydHbIe
3HaHUS, YMEHHS U CIIOCOOBI JICHCTBUI 110 OCBOSHHIO, HHTEPIIPETAIMH U PE0OPa30BaHUIO 3HAHNUHN, BUIBI
JESITeIbHOCTH I10 MOJyYEHHIO HOBOI'O 3HAHUS U IPUMEHEHMIO 3HAHUH B Pa3IMUHbIX YYEOHBIX CUTYALMIX,
a TAaKXKE B pEAIbHBIX JKU3HEHHBIX CHUTYyalUsAX, CBA3AaHHBIX C XMMHEH. B mporpamme mo Xumuu
IIPEIMETHBIE PE3YJIbTAThI IIPEICTABIICHBI 110 TOAaM U3yUYEHUsI.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKasi XuMHUs» OTPayKaroT:

c(OPMHPOBAHHOCTh TPEICTABICHHUI: O MaTEepHaIbHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJIEHUI NPUPOJBI, O MECTE U 3HAYEHUU XMMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH
B 00ECreueHNH YCTOMYMBOTO pa3BUTHS, B PEIICHHH MPOOJIEM 3KOJIOTMYECKOH, SHEPreTHYeCKOW |
IUIIEBOM 0€30IacHOCTH, B Pa3BUTUM MEAMLUHBI, CO3/1aHUU HOBBIX MATEPHUATOB, HOBBIX MCTOUYHUKOB
SHEpPruu, B OOECIICYCHUH PALMOHAIBHOTO MPUPOIONOIH30BaHUSA, B (DOPMHUPOBAHUN MHUPOBO33PEHUS U
o01el KyJbTypbl YEJIOBEKa, a TAK)KE HKOJOIMUECKH 0OOCHOBAHHOI'O OTHOILIEHMS K CBOEMY 3/10pPOBBIO U
MIPUPOIHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHYECKMX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE IOHATHS —
XUMHUYCCKHI 3JIEMEHT, aTOM, SIPO aToMa, M30TOIbI, AJICKTPOHHAsE 000JI0YKa aroMa, s-, P-, d-aTOMHBIC
opOuTany, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMma, MOpuUIu3alMs aTOMHBIX OpOMTajel, HMOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIICHMS, XHMHMYECKas CBS3b
(KoBaJIeHTHas!, HOHHAs, METAJNTNYECKasi, BOJOPOIHAS), KPUCTAIIIIMUECKas peIIéTKa, XUMHUUECKas peakius,
pacTBOpP, DSJIEKTPOJIMTHI, HEAIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs AMCCOLMALMS, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBINA IOKa3aTellb, OKHUCIMTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(P(PEKT XMMHUYECKOH peakluH,
CKOpPOCTb ~XMMHYECKOM peakuuu, XMMHUYECKOE paBHOBECHE; TEOpPUHM U  3aKOHbI  (Teopus
JJIEKTPOJUTUYECKON NUCCOLMALNU, iepruoaudeckuid 3akoH JI.J. MeHaeneeBa, 3aK0H COXpPaHEHUS MACChI
BEILIECTB, 3aKOH COXPAHEHHUs M MPEBPALLEHUS dHEPIUH IPU XUMHUYECKUX PEaKLMIX, 3aKOH ITOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH [JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJWYECKHHI S3BIK XHMMHH,
MHPOBO33PEHUECKHUE 3HAHMS, JIEKALME B OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUI; COBPEMEHHBIEC IPEJCTABICHUSA O CTPOCHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM U
HAaJMOJIEKYJIIPHOM YPOBHSIX; IPEJCTaBICHUS O MEXAaHU3MAaxX XUMHUYECKUX PEAKIU, TEPMOJUHAMUYECKHUX
U KUHETMYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAaHHUS, O XMMHYECKOM paBHOBECHM, pacTBOpax u
JUCIEPCHBIX crucTeMax; (PaKTOJIOrMYeCKHe CBEJACHMSI O CBOMCTBaX, COCTaBe, MOJYyUYEHUU U OE30MacHOM
UCTOJIb30BAHUU BAXHEWIIMX HEOPraHWYeCKHX BEUIECTB B OBITY W TNPaKTHUECKOW JAeATeNIbHOCTH
YesoBeKa, O0IIMX HayYHBIX MPUHIUIIAX XUMHUECKOTO IPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHMIA: BBIABIATH XapaKTEpHble NPU3HAKU TOHATHHA, YCTaHaBIMBATh X
B3aMMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS IPU ONMCAaHUU HEOPTAHMYECKUX BEIIECTB U MX
[IPEBPAILCHMUI;

c(OPMUPOBAHHOCTh YMEHHUSI HCIOIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHHUS (HOopMyI
BEUIECTB W YPAaBHEHMM XHMMHUYECKHUX peakluil, cucremarndeckyro HomeHknarypy (IUPAC) n
TPUBHAIIBHBIE HA3BaHUS OTJIEIbHBIX BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHHS OINpPENENATh BAJEHTHOCTb M CTEMEHb OKHUCICHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBs3UM (KOBaJE€HTHAas, WOHHAs, MeTaJUIMyecKas,
BOZOPOJHAs ), TUIl KPUCTAUINYECKON PEMIETKM KOHKPETHOTO BEILIECTBA;

C(OPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BUAA XUMHUYECKOH
CBS3M W THNA KPUCTAUIMYECKON pemeéTkd, OOMEHHBIM M JOHOPHO-aKLENTOPHBI MEXaHU3MBbI
00pa30BaHMsI KOBAJIEHTHOMN CBSI3H;



Cc()OPMHPOBAHHOCTb YMEHHH: KJIACCU(PULUUPOBATh: HEOPraHMYECKUE BEIIECTBA IO HMX COCTaBy,
XMMHUYECKHE PEAKLIMU 10 Pa3IN4HbIM IIPU3HAKAM (YMCIIy U COCTaBY pEarupyrolIUX BEIIECTB, TEIIOBOMY
3G deKTy peakluu, U3MEHEHHUIO CTETIEHEH OKUCIEHHsI 3JIEMEHTOB, 0OPAaTUMOCTH, YYaCTHIO KaTajln3aTopa
U IpyTHE); CAMOCTOSTENILHO BEIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIacCU(UKAIIUN U3YIaeMbIX BEILECTB
U XUMHYECKUX PEaKLUi;

c(hOpPMUPOBAHHOCTh YMEHHUS PacKpbIBaTh CMBICT Tepuoamudeckoro 3akona JI. M. MenpeneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOLLYIO, OOBSACHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTrOMOB U HOHOB
XMMHMYECKHUX DJIEMEHTOB IEpBOro—4erseéproro nepuonos Ilepumonmyeckon cucrems! .M. Menneneesa,
UCIIOJIB3YsI TOHSATHS «IHEPreTHYECKHE YPOBHU», «IHEPreTUYECKUE IMOIYPOBHH», «S-, P-, d-aTOMHBIC
opOUTaNn», «OCHOBHOE M  BO30YXAEHHOE HSHEPreTUYECKHE COCTOSIHHUSA  aTOMay; OOBSCHATH
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMHUYECKUX AJIEMEHTOB M HX COEIMHEHUH IO IEepuoAaMm u
rpynnam Ilepunognueckont cucremst [I. . Menneneesa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHUS UX AIIEKTPOHHBIX 000JI0UEK;

C(OPMHPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XHWMHUYECKHE CBOHCTBA
BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIaTh CYIIECTBOBAHME T'E€HETUYECKOW CBSI3U  MEXKAY
HEOPraHWMYECKUMHU BEUIECTBAMU C IOMOLIbI0 YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIM;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CYITHOCTh: OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKITHii
IIOCPEJICTBOM COCTABJICHHsI 3JIEKTPOHHOIO OajaHca 3THX peaklMii; peakuuid HOHHOro oOMeHa IyTéM
COCTaBJICHHUS MX TMOJHBIX W COKpPALIEHHBIX MOHHBIX YpaBHEHWM; peakuud TUApon3a; peakuui
KOMILIEKCO0Opa3zoBaHus (Ha IpUMepe THPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMS);

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH IMPOTEKAHHWS XUMHYECKHX pPEaKUuil c
Y4ETOM HMX DHEPreTUYECKUX XapAKTEPUCTUK, XapaKTep M3MEHEHHUs CKOPOCTH XUMHYECKOW pEakluu B
3aBHCUMOCTH OT DPa3JIUYHBIX (PAaKTOPOB, a TAKXKE XapPaKTep CMEMICHHS XUMHUYECKOTO PAaBHOBECHUS MO
BIIMSIHHEM BHENTHUX Bo3jaeicTBui (mpunmun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh XUMHUECKHE pEaKUWH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO TOJIYYEeHUsl CEpPHOM KHCIOThI, aMMHaKa, OOLIMe HayuHble MPUHLUIBl XMMHUYECKUX
IIPOU3BO/JICTB; 11€7I€CO00PA3ZHOCTh MPUMEHEHHSI HEOPTAaHUYECKUX BEIIECTB B MPOMBILIUIEHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIONb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMOM 3HAHMM O METOJIaX HAyYHOTO TIO3HAHUS SIBICHUI
OpUpPOJBl — HAOMIOZCHUE, U3MEPEHHE, MOAETUPOBAHME, SKCHEPUMEHT (peajbHbIi M MBICICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPHUMEHSTb 3TU 3HAHUS NPU IKCIEPUMEHTAIHLHOM
UCCIIEIOBAHUM BELIECTB M JUISI OOBACHEHHMS XUMHMUYECKUX SBJICHMHA, HUMEIOIUX MECTO B MPHUPOJE,
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKa U B IIOBCEHEBHON KU3HU;

C(OPMHPOBAHHOCTh YMEHHS BBIABIATH B3aHMMOCBS3b XMUMHMYECKMX 3HAaHUH C TOHATHAMH U
MIPE/ICTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB [uid 0ojee OCO3HAaHHOTO MOHMMAHHUS
MaTEpUaIbHOTO €JUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS MPOBOJAUTH PACUYETHI: C MCIOJIb30BAHUEM IMOHATHH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJIAPHAsi KOHIEHTPAIMA»; MacChl BELIECTBA WM 00bEMa ra3a o U3BeCTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OIHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEILIECTB; TEIJIOBOTO
sdexTa peakiuy; 3HAYEHUS BOJOPOAHOTO IMOKa3aTesl pacTBOPOB KHUCIOT U IIEN0oYed ¢ M3BECTHOM
CTENEHbIO JUCCOLMAIMU; Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJIYKTA PEAKIUH, €CIIU OJHO W3
HCXOJHBIX BEIECTB IaHO B BHUJIE PACTBOPA C ONPENEIEHHON MAacCOBOM J10JIEH PACTBOPEHHOIO BEIIECTBA
WM JTaHO B M30BITKE (MMEeT MPUMECH); I0JIM BBIXOJA MPOIYKTa peakluu; 00bEMHBIX OTHOIIEHUHN T'a30B;

Cc(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHUYECKUH
SKCIIEPUMEHT (IIPOBEIEHUE peakluii HOHHOrO OOMEHa, NOJTBEp)KIEHHE KaueCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, OINPEACIECHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOLIBIO HHJIMKATOPOB,
W3y4eHHE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTb XUMHYECKOW pEakIuH, pelleHne
SKCHEPUMEHTANbHBIX 3afady 1o TemaM «Metamuey u  «Hemeramiel») ¢ coOmoJileHMEM MPaBUII
0e30MmacHOro OOpallleHUs] C BEIIeCTBaMU U J1a0OpaTOpHBIM 000pyJaoBaHHEM, (HOPMYIHPOBaAThH IEb
UCCIIEIOBaHMs, TPEACTABIATh B Ppa3IMYHOW (OpMe pe3ysibTaThl SKCIEPUMEHTa, aHAJIU3UpOBaTh M
OLICHHUBAThH UX TIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHH: COOJIOAATh IMpaBWa TMOJB30BAHUS XUMHUYECKOW TMOCYIOH U
71a00paTOpHBIM 000py/OBaHMEM, OOpAIllEHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMHUYECKUX OIBITOB, SKOJOTHYECKHU 11€TIECO00Pa3HOTO MOBEICHHS B OBITY
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U TPYAOBOU AEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 3/10POBBS, OKPYXKAIOLIEH NMPUPOJHOW Cpelbl U
JOCTUKEHUSI €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABAaTh ONACHOCTh TOKCHYECKOI'O JEHCTBUS HA KUBBIC
OpraHU3Mbl ONPEIEIEHHBIX HEOPraHUYECKUX BEIECTB, TOHUMAs cMbIci nokazarens [11K;

c(hOPMHUPOBAHHOCTh YMEHUI: OCYIIECTBISTH IIeJICHANIPABICHHBIN MOUCK XUMHUYECKON HHPOpMAIIH
B Pa3jMYHbIX MCTOYHUKAX (Hay4yHas U y4eOHO-HAay4Has JUTEepaTypa, CpelCcTBa MaccoBOi MH(pOpMaIuu,
WuTepHeTr u apyrue), KpUTHYECKHA aHATU3UPOBATh XMMHUECKYI0 MH(oOpMaImio, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHON yueOHOM 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHUE
11 KITACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (pPOBbLIE)

Ne n/m NporpaMMEI Beero ;(;;OTTI::M’H"W pnj’ﬁili?qem"e 00pa3oBaTeIbHbIE PeCypChl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
11 Ilepronnueckas cucTeMa XUMUYECKHUX 9
sneMeHToB [l. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHUYCCKUE PEeaKIIHH 19 1 3
Utoro no pazneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeramisl 31 1
2.2 Mertaisl 23 1
Uroro no pazueny 54
Pa3gen 3. XuMus u :XKM3Hb
31 MeToanl TO3HAHUS B XUMHN. XUMHUS U 9
JKU3Hb
Wtoro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 8







