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COJAEPKAHUE OBYYEHUA

10 KJIACC
TeopeTnyeckue 0CHOBbI OPraHN4eCKON XUMUM

IIpeamer oOpraHu4ecKOM XHMMHMHM: €€ BO3HUKHOBEHME, pAa3BUTHE M 3HAYCHUEB IIOJIYYCHUHU
HOBBIX BEIIECTB M MarepuajioB. Teopus CTpoeHUs opraHuyeckux coeauHenuit A.M. bytiepoBa, eé
OCHOBHBIE TONOXKEHUsA. CTPYKTypHBIE (OPMYJIBl OPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpHSs.
XuMHYecKas CBSI3b B OPraHUYECKUX COCINHEHUSAX — OJMHAPHBIC U KPATHBIEC CBA3H.

[lpencraBienne o Kiaccu(UKAMK OpPraHWYECKHX BemiecTB. HoMeHkiaTypa oOpraHMYecKHx
COeMHEHUH (cucremMaTHyeckas) M TpHUBHAJIbHBIC HA3BaHUS BAKHEHIIMX MpencTaBUTENIEH KIaccoB
OpPraHUYECKUX BEILECTB.

JKCIEePUMEHTAJIbHbIE METOAbl H3Y4eHHs BEILEeCTB H UX NPeBpalleHUuH

O3nakomyieHHe ¢ 00pa3liaMi OPraHWYECKUX BEIIECTB U MaTepHajlaMy Ha UX OCHOBE,MOJICIIMPOBAHHE
MOJIEKYJl OpPraHMYECKMX BEILIECTB, HAOJIOJCHHE M OINUCAaHME JIEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALLCHUIO OPTraHWYECKUX BEIECTB ITPH HarpeBaHUH(IUIaBICHUE, O0OYTTIMBAaHUE U TOPEHUE).
YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psii. MeTaH M 3TaH — NPOCTEHIINE MIPEICTABUTENN
QJIKAaHOB: (PM3NYECKHUE U XUMHUECKUE CBOMCTBA (peaKIK 3aMELLCHHs] U TOPEHUS ), HAXOXKIEHUE B IPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKMH psaf. OTWIEH W NPONWIEH — INPOCTEHIIne
NPEJCTaBUTENIM  AIKCHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHHMSA,
raJJOreHUPOBAHUS, TUAPATALMHU, OKUCIICHUS U MTOJUMEPHU3ALNH), IOIy4E€HUE U IPUMEHEHHUE.

Ankanuensl: Oyramauen-1,3 u merunOyraanen-1,3: cTpoeHne, BaXHEUIINE XUMUYECKAE CBOHCTBA
(peaxuus nosmmepuzanun). IloaydeHne CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psiA. ALETUIEH — NPOCTEHIIMM
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (HU3UUYECKUe U XHUMHYECKHE CBOICTBa (peakuuu
TUIPUPOBaHUS, TaJOTEHUPOBAHUS, THPAaTallui, TOPEHUs ), IOIyY€HNE U IIPUMEHEHUE.

Apenbl. benson: cocras, ctpoenue, pusnueckue 1 XMMUYECKHE CBOMCTBA (peaKMUraioreHupOBaHHs
U HUTPOBaHMs), MOJYyYECHUE U IpUMEHeHue. Tomyon: cocmas, cmpoeHue, usuyeckue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpoO8anHus. U HUMpPOBanUs), noiyyenue u npumenerue. TOKCHYHOCTb apEHOB.
I'enernueckas cBSA3b MEXKIY YIJIEBOJOPOIaMHU, IPUHAICKAIMMHU K Pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh u eé
npoucxoxaeHue. CrocoObl nepepaboTKu HEPTH: MEPEeroHKa, KPeKUHI (TepMUYECKUH, KaTaJIuTHUECKUi),
nuposin3. [IponykTsl nepepa®oTku He(TH, UXTIPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHBIH
yroJib ¥ MIPOAYKTHI €ro mepepadboTKu.

JKCIepUMEHTAJIbHbIE MeTO/Abl H3yYeHHs BellleCTB M UX NpeBpalleHui

O3HakomiieHHe ¢ oOpa3lamM IjiacTMacc, KaydykoB W pe3uHsbl, kouekiuu «Hedte»u «VYromby,
MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB M TaJlOT€HONPOU3BOAHBIX, IPOBEICHUE HNPAKTHYECKOM
PadoThI: OJy4YEHUE STUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHnbie 3a1aun

Bbruucnenuss mo ypaBHEHMIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa HCXOJHOIO
BEIECTBA WJIM MPOAYKTa pPEaKLUU MO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HMCXOJTHBIX
BEIIECTB WU MPOYKTOB PEAKLIUH).

Kuciopoacoaep:kamme oprannyeckue CoeAUHEHUA

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHOI M ATAHOJ: CTPOCHHE, (PU3NUYECKHUE U XHUMUYECKHE
CBOMCTBa (peaklMW C AaKTUBHBIMM MeETaJJIaMH, TaJlOT€HOBOJIOPO/JaMU, TOpPEHUE), MpPHUMEHEHHUE.
BonopoaHeie cBsA3M MeX 1y MOJIEKYJIaMu cIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble CHUPTHI. DTHICHIVIMKOIb U TIULEPUH: CTPOEHUE, (U3NYECKHUE U XUMHYECKHE
CBOWCTBa (B3aMMOJAEWUCTBUE CO MICNOYHBIMH METajllaMH, KAaueCTBEHHAs peakius Ha MHOTroaTOMHbIE
cnupThl). JlelicTBre Ha OpraHu3M yenoBeka. [[puMeHenune raunepuHa u STUIICHTITUKOIIS.

@deHoN: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue enona.

Anprerunpl M kemoHwvl. POpMaIbAETH]I, alETAIBICTHA: CTPOCHHE, (PU3HMUECKHE U XUMHUYECKHE
CBOMCTBA (peaKIMi OKUCICHHUS 1 BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUH ), TOJIYyYeHHE U IPUMEHEHHE.
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Ayemon: cmpoenue, puzuieckue u Xumuyeckue ceoUCmsea (peakyuy OKUCIeHUs. U 60CCMAHO8IEeHUs),
noJay4enue u npumeHeHue.

OaHOOCHOBHEBIE TpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHAsA M YKCYCHAsl KUCJIOTHI: CTPOSHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (CBOMCTBa, OOLIME IS KJIACCAKUCIIOT, peakius 3Tepudukanumn),
noJiyueHue u npumeHeHune. CTeaprHoOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH BbICIIUX KapOOHOBBIX
KHUCIOT. MblJIa KaK COJIMBBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3(pupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCHOT. ['Maponu3 ciaoxkHbIX 3¢upoB. XKupsl.
I'mpponus xxupos. [Ipumenenue ;xupoB. buonorudeckas poib KUPOB.

VYrneBonabl: cocTaB, KilaccUUKalUsg YrieBoJoB (MOHO-, OU- W ToJucaxapuibl). [rokoza —
MPOCTEUIINI MOHOCAaXapui: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (PU3NYECKUEH XUMHUYECKHE CBOMCTBa
(B3ammoperictBue ¢ runpokcuaom meau(ll), okucinenne amMmmuadyHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OPOKEHHE TIHOKO3BI),

HaxXOXJEHUE B IMpHpOJE, NpUMEHeHue, Ouosornyeckas poib. DotocuHTe3. DpykTo3a Kak H30MeEp
TJTFOKO3BI.

Caxaposza — npedcmasumenb OUCAxXapuoos, 2UOPOIU3, HAX0NHCOeHUEe 8 NPUPOOe U NPUMEHEHUe.

Kpaxmai 1 nemntono3a kak IpupoaHble moauMepsl. CTpoeHre KpaxMaia U HeJuTio103b1. duznyeckue
U XUMHUYECKHE CBOMCTBA Kpaxmasa (THAPOIN3, KaueCTBEHHAs PEaKIUsi C HOAOM).

JKCNepuMeHTAlbHbIEe MeTOAbI H3YUeHHUs BellleCTB M UX MpeBpalieHuii

[IpoBenenune, HaOMIOACHHE M ONHUCAHWE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKucieHue 3TaHona okcugommenu(lIl)), MmHoroaToMHbIX
cnupToB (B3auMojelicTBue riuiepuHa ¢ ruapokcuaom menu(ll)), anpaerngoB (OKKUCICHHE aMMHAYHBIM
pactBopom okcuga cepebpa(l) m ruppokcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOJOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA PacTBOPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3agaun

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM IMPOJYKTa PEAKIMH 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOAYKTOB PEaAKIIUHN).

A30TcoaepKale OpraHuvdecKne coenHeHns

Amunvl. Memunamun u aHuiuK. cocmas, cmpoenue, usuyecKue u XumuyecKue ceolcmasa (copemue,
g3aumooeticmaue ¢ 6000l U KUCTOMAMU).

AMUHOKHCIIOTHI Kak aM(pOTEepHbIe OpraHnyecKkre coeinHeHus. Pu3ndeckre 1 XUMHYECKUE CBOMCTBA
AMHHOKHUCIIOT (Ha IpuMepe TIuIHa). bronornyeckoe 3HaueHHEaAMUHOKHUCIIOT. [lenTumb.

benku xak mpupojHble BEICOKOMOJIEKYIISIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U TpeTUUHAs
CTpyKTypa OenkoB. XMMUYECKHE CBOMNCTBA OEIKOB: THIPOJIH3, ACHATYpalrs, KaUeCTBEHHbIE PEaKInu Ha
OeNKH.

JKCcNnepuMeHTATbHbIE METO/bI H3Y4YeHHsl BeIeCTB U MX NMpeBpalieHnii

HaGnroneHnue u onucanue I€MOHCTPAIIMOHHBIX ONBITOB: JEHATypauus OeJIKOB IMPU HarpeBaHUM,
[IBETHBIC PEAKIIUU OEITKOB.

BbicokoMo1eKy JIsIpHbIE COeIUHEHUS

OCHOBHBIE TTOHATHSI XMW BBICOKOMOJIEKYIISIPHBIX COEMHEHHI: MOHOMED, MOJTMMED, CTPYKTYPHOE
3BEHO, CTENeHb NOJMMEpHU3allui, CpeAHss MoJekyispHas wmacca. OCHOBHblE METOABl CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHSI U TTOJTMKOHICHCAITHS.

Ilnacmmaccol  (noausmuien, NOIUNPONUNIeH, HOAUBUHUIXIOPUO, noaucmupon). HamypanvHolil u
cuHmemuyecKkue Kayuyku (0ymaoueHosvlll, XJI0ponpeHosvlil U U30npeHosslll). Borokna: namypanbHvle
(xn10noK, wepcmov, WENK), UCKYCCMBEHHble (ayemamuoe 80J10KHO, 8UCKO3a), cuHmemudeckue (Kanpox u
JIA6CAH,).

JKCNepuMeHTATbHbIE METO/IbI H3Y4YeHHsl BelecTB U MX NMpeBpalieHni

O3HakoMIIEHHE ¢ 00pa3liaMyl IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.
MexnpeamerHblie CBA3H

Peanu3anuss MeXNpeOMETHBIX CBsS3€d IpPU  HM3y4EHWH oOpraHudeckod xumuub 10 kmacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak M MOHATHM,
SIBIISTIOIIIMXCSI CHCTEMHBIMH TSI OTJICITBHBIX TPEIMETOB €CTECTBEHHO-HAYYIHOTO ITUKIIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TTOHSATHS: SIBIICHHE, HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJIH3,
CHHTE3, KJIacCU(pUKAIM, TEPUOIMIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBaHHE.
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®dusuKa: martepusi, SHEpPrusi, Macca, aToM, D3JIEKTPOH, MOJEKYJa, SHEPreTUYEeCKUi YpPOBEHb,
BEIIECTBO, TENO, O00BEM, arperarHoe COCTOSHUE BEIIEeCTBA, (PU3WYECKHE BEIMYUHBI U CIUHHUIBI UX

M3MEpEHUSI.

buonorus: knerka, OpraHu3M, Oouocdepa,  oOMEH  BemECTB B OpraHU3Me,
(hoTocHHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OCIKH, yriaeBOAbL, )KUPHI, hepMmeHThI).I eorpadus:
MUHEPAIIBI, TOpHBIE MOPOJIbI, TIOJIE3HBIE HCKOIIaeMbIe, TOILIIUBO, PECYPCHI.

TexHoorns: IMUIICBBIC IIPOAYKTBI, OCHOBBI palWMOHAJIBHOI'O0 IIMTAaHHA, MOIOIIKUEC CPCACTBA,
JICKApCTBCHHBIC U KOCMETHUYCCKUC MTPCIIapaThl, MaTCpHaJIbl U3 UCKYCCTBCHHBIXU CUHTCTUYCCKUX BOJIOKOH.

11 KJIIACC
TeopeTnyeckne 0CHOBBI XMMHMH

XUMHYECKUH JIeMEeHT. AToM. Slapo aTtoma, M30TOIBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUYECKUE
YPOBHHU, TIOAYPOBHU. ATOMHBIE OpOUTaiH, S-, P-, d- anmemenTs. OCOOCHHOCTH pacIpe/IeICHuUS IEKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBLIXUYETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYPALIUSI aTOMOB.

Ilepnonnueckuit 3akoH U Ilepuonnueckas cucrema xumuyeckux 3sieMeHToB .M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u Ilepuonnueckoit cucremsl xumuueckux anemenToB J[.M1. Menneneesa ¢
COBPEMEHHOU TeOopuel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB
1 00pazyeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB M0 I'PyMHaM U nepuogaM. 3Ha4yeHHe MepUuoInYeCcKOro
3aKOHA B Pa3BUTUHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKasi CBSA3b. BUABI XUMUYECKON CBSI3U (KOBaJIGHTHAS! HETOJSIpHAS U
NOJIApHAsi, MOHHAs, MeTajiMueckas). MexaHu3sMmMbl 00pa30BaHUs KOBAJEHTHOW XUMHYECKOM CBS3U
(oOMeHHBI M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenp okucieHus. MIoHbI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBACOCTABA BEIIECTBA.
Tunsl KpUCTAIVIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTBOT TUIIA KPUCTAJUINYECKON PEIIETKHU.

[TonsiTue o gucnepcHbIX cucremMax. MICTUHHBIE M KOJUIOUIHBIE pacTBOPbl. MaccoBas 1011 BELIECTBA B
pacTBope.

Knaccudukanus HeopraHudeckux coequHeHuil. HoMeHkIaTypa HEOpraHMYeCKUX BEIIECTB.
'enernueckass CBS3b HEOPraHMYECKUX BEILECTB, MPUHAUIEKAIIUX K Pa3IMUHBIM KJIaccaM.

Xumunyeckas peakius. Knaccudukanns XMuMUYECKUX peakliii B HEOPTaHUYECKON U OPraHUYECKOM
XUMHH. 3aKOH COXPAaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHMSI U ITPEBPALLICHUS SHEPTUH TPU XUMHUECKUX
peakuusx.

CxopocThb peakiuy, €€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTUMBbIE peakiui. XUMHUYECKOEe
paBHOBecHe. PaKTOpHI, BIUAIOIIUE HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [larense.

OnektponauTnueckas aucconuanus. CunpHbele U cialble A1eKTposnuThl. Cpena BOIHBIX pacTBOPOB
BEIIECTB: KUCIasi, HEUTpasibHasl, enouHas. [lonamue o sooopoonomnoxaszamene (pH) pacmeopa. Peakuun
HMOHHOT0 0OMeHa. [ uopoau3 HeopeanuuecKux u OpeaHuyecKux 6euecms.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE Peakuu. [loHamue 06 21ekmponuze pacniasos u pacmseopos
coneti. [Ipumenenue snexmponusa.

JKCNEPUMEHTAJIbHbIC METOAbl H3Y4YCHHS BEIECTB M UX NPeBpalleHUuH

Jemoncrpauus tabmun «llepuoaudeckas cuctema xumuueckux sinemeHToB JI.MI. MengaeneeBay,
U3yuyeHHe MojeNiell KpPHUCTAIMUYeCKUX  pPelEToK, HaOII0JCHUE U ONUCAHUE JIEMOHCTPAIMOHHBIX U
71a00PaTOPHBIX OMBITOB (pa3IoXKEeHNE NEPOKCHIa BOJAOPOa B MPUCYTCTBUM KaTaau3aTopa, ONpEIelIeHne
CpeAbl PacTBOPOB BEIIECTB C MOMOIIBIO YHMBEPCAIBHOIO HWHAMKATOpPA, PEaKIUUd HOHHOIO OOMeEHa),
MIPOBEJICHUE TPAKTHUECKON paboThl «BiusHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh XUMUYECKOM PEAKITUI.
PacuérHble 3agaun

Pac4€rbl Mo ypaBHEHUSM XUMHUYECKUX PEaKIIUii, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUEThI, pacu&Thl
C UCIIOJIb30BAaHUEM MTOHATHS «MAcCOBast 10JIsl BEILIECTBAY.

Heopranuueckast Xumust

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuonnueckoi cucreMe XxuMuuecKux diaeMeHToB 1.
MenzaeneeBa U OCOOEHHOCTH CTpOEHHS aToMoB. DU3NYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPOMUS
HEMEeTaJJIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XWMHUYECKHE CBOMCTBA BOKHEUIINX HEMETAIOB (TAJIOT€HOB, Cephl, a30Ta, docdopa, yriepoaa u
KPEMHHUSA) U UX COCTUHEHUH (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUH ).
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[IpumeHeHne Ba)KHEHUIINX HEMETAJJIOB U UX COCTMHEHUM.

Meramnsl. [lonoxxenne MeramioB B Ilepuonuueckol cucreMe XMMHYECKUX diaemeHToB J[.M.
MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOBMeTauioB. OO0mme ¢uzndeckue
cBoiicTBa MeTa1oB. CIUIaBbl METAJIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUI METaJIOB.

XHUMHYECKUE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPUM, KU, KaJIbIIUA, MAarHUM, A TFOMUHHAM, ITAHK,
XPOM, KeJe30, MeJib) U UX COCTMHEHUM.

OO6mue crocoOsl moNydyeHus: MeTaioB. Memannypeus. Koppozua memannos.
Cnocobul 3auumot om kopposuu. IlpuMeHeHrne METaJUIOB B OBITY U TEXHUKE.
JKCNepUMEHTATbHbIE METOAbI H3YYCHHS BELECTB M UX NPeBPALeHU

N3yuenue kosekunu «MeTaiibl ¥ CIJIaBbl», 00pa3ll0B HEMETAIIJIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a1a4, HaAOMIOJEHHE W OMUCaHHE JIEMOHCTPALMOHHBIX U JIaOOpATOPHBIX OMIBITOB (B3aHUMOJCICTBHE
TUAPOKCH/IA ATTFOMUHUS C PACTBOPAMH KHCIIOTH I1I€JI0Uel, KaYeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLJIOB).
Pacuérnnie 3agaun

Pacuérel mMacchl BemecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WIH
00BEMY OZTHOTO M3 YYaCTBYIOUIMX B PEAKIUU BELIECTB, pPacUEThl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA)
MPOIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus U )KM3Hb

Posib xumMum B o0ecrieueHIH SKOJIOTHIECKOM, YHEPTETHUECKOW 1 MUIIEBON 0€30IacCHOCTH, Pa3BUTHH
MeauuuHbL. [IoHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEILIECTBY XUMUYECKUX PEaAKIUi.

[TpencraBienust 00 0OMUX HAYIHBIX TIPUHIIAIIAX TIPOMBIIUICHHOTO MOJTYYCHUSBAKHEHIIINX BEIICCTB.

YenoBek B MHpE BEIIECTB M MaTEpUaIOB: BaXXHEHIIME CTPOUTENIbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKdh, CTEKJIO, KepaMuKa,  MaTepHalIbl JUIsl JJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKre U MUHepaIbHbIe y100pEHHUSI.

XuMHs ¥ 3JJ0pOBbE YEJIOBEKA: IMpaBUja MCIOJIb30BAHUS JICKAPCTBEHHBIX IMpENapaToB, IpaBuia
0€30MacHOT0 HMCIOJIb30BaHUS IPENapaToB OBITOBOM XUMHUU B MOBCETHEBHOW KU3HU.
MexnpeamMeTHble CBSI3U

Peanuzanus MeXnpeaMETHBIX CBsI3€H IpU U3Y4eHHH O0Iel U Heopranuyeckoit xumuu B 11 xiacce
OCYIIECTBJISIETCSL Yepe3 UCIOJIb30BAaHUE KAaK OOLIMX €CTECTBEHHO- HAYYHBIX MOHSATHUN, TaK U TOHATHH,
SIBJISIFOLMXCSI CACTEMHBIMU JJI1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mIre ecTeCTBeHHO-HAyYHbIC TIOHATHS: HAyYHBIN (akT, TMIIOTE3a, 3aKOH, TEOpHUs,aHaAJIU3, CUHTE3,
KIaccupuKalus, NIepUOAUYHOCTb, HAOIOIEHUE, SKCTIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, SIBIICHHE.

®dusuka: Marepusi, SHEpPrus, Macca, aToM, OJJIEKTPOH, TPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSTHHE BEIIECTBA, (PU3UUECKHE BETMYUHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kneTka, opranusm, 3KocucTeMa, buocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHbIE TOPOJIBI, TOJIE3HBIE UCKOTIAeMbIE, TOTUIHBO, PECYPCHI.

TexHomorusi: XUMHYECKash MPOMBIIUICHHOCTh, METAJUTyprusi, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUajoB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, MUIIEBAsi IPOMBINIJICHHOCTh, (apMalieBTH4YecKas
MPOMBIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTrepuaioB, 3JIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNHUHA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYUYaIOIIMMUCS MPOTrpaMM
cpenHero ooOmero o0pa3oBaHHsA (JUYHOCTHBIM, MeETampeIMETHbIM U IpeaMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOHM sl pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMS MPOTPaMM CpPEIHEro
o01mero 00pa3oBaHus SBISAETCS CUCTEMHO- JAESTEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM € CUCTEMHO-AESTEIbHOCTHBIM MOAXO0JIOM B CTPYKTYpE JIMUHOCTHBIX PE3YJIbTAaTOB
OCBOEHHUSI TpeaMmeTa «XHMHS» Ha YpOBHE CpEJHEro oO0Iiero oOpa3oBaHUs BbIACIEHBI CIEIYIOIIHE
COCTaBJISIOLIHE!

OCO3HaHWE OOYYAIOIIMMHCS POCCHUUCKOW TPaXTAHCKOW WMACHTHYHOCTH — TOTOBHOCTH K
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1)

2)

3)

4)

5)

CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPENCIICHUIO;
HAJTMYMEe MOTUBAIUHU K O0yUYEHUIO;

LIeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YO€XKI€HUH JINYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH
Y UICTOPUYECKUX TPATUIMNA 6a30BOI HAYKH XUMHU;

TFOTOBHOCTb M CIIOCOOHOCTh 0OY4aIOLIMXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIbHOCTU LIEHHOCTHO-
CMBICIIOBBIMH YCTAHOBKAaMHU, IPUCYIIUMH HEIOCTHOM CUCTEMEXUMHUYECKOTO 00pa30BaHMs;

HAJIMYME IPABOCO3HAHUS HKOJOTHYECKOM KYJIbTypbl M CIIOCOOHOCTH CTaBUTh L€ U CTPOMTH
YKU3HECHHBIC IIJIaHBI.

JInuHOCTHBIE PE3YNbTaThl OCBOCHMs NpeaMeTa «XUMHs» AOCTHralTCs B €AMHCTBE y4eOHOW U
BOCIIUTATEIbHON JIEATEIBHOCTU B COOTBETCTBHM C T'YMAaHUCTHUYECKMMH, COLUOKYJIbTYPHBIMH, JyXOBHO-
HPABCTBEHHBIMHM ILIEHHOCTSAMH M HJ€alaMH POCCUHCKOrO IPa)KAaHCKOro OOLIecTBa, HPUHATBIMU B
o0IIecTBE HOpPMaMH W TPaBWIAMH TIOBEACHUS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM CAaMOIIO3HAHMSA,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH 0OYyYaOLIUXCSl.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHMS MpeAMeTa «XHMHS» OTPaKaloT c(HOpPMHUPOBAHHOCTH OMbBITA
[I03HABATEIbHOM M MPAKTHUECKOHW JEATEIbHOCTH O0YYaroluXcs M0 peaau3aluy MPUHATHIX B 00LIeCTBE
LIEHHOCTEH, B TOM YHUCJIE B YaCTH:
rpakKIaHCKOr0 BOCIIMTAHMA !

0CO3HAHMSI 00YJAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, yBAKEHHS K 3aKOHY U
IIPaBOIIOPAIKY;

IIPEACTABJICHNS O COLMAIbHBIX HOPMAax U IIPaBUjIaX MEKJINYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOMN NEATEIBLHOCTH IPU CO3AAHUU YUEOHBIXIIPOCKTOB, PEILICHUH
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMAaTh U NMPUHUMAThb MOTHUBBI, HAMEPEHMs, JIOTMKY U apryMEHThl APYrHMX IpU
aHaJIM3€ Pa3IMYHbIX BUAOB YUeOHOU eATEIbHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLIEHUS K HICTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTEYECTBEHHON XUMUH;

YBaKEHHUsI K IPOLIECCY TBOpPYECTBA B O0JACTH TEOPHUM U HPAKTUYECKOTO NPUMEHEHUS XHUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAayKH €CTh PE3yJbTaT JJIUTENIbHBIX HAONIONEHUMN, KPOIOTJIMBBIX
9KCIIEPUMEHTAIILHBIX [IOUCKOB, IIOCTOSIHHOIO TPY/Ja YYEHBIX U IIPAKTUKOB;

MHTEpeCca W MO3HABATEIBHBIX MOTHBOB B TOJYYCHHH W TOCIEAYIOUIEM aHAIW3€e MHPOPMALUU O
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHON XUMMUY;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOI'O CO3HAHMS, STHYECKOTO ITOBEACHUS;

CIIOCOOHOCTH OLIEHMBaTh CHUTYallMM, CBSI3aHHbIE C XMMHUYECKUMHU SIBICHUSIMU,U IPUHUMATD
OCO3HAHHBIE PELICHNS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIU LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEICHHUE U MOCTYIIKM CBOMX TOBAPHUIIECH C MO3ULMIHPABCTBEHHBIX U
IIPAaBOBBIX HOPM U OCO3HAHHUE MOCIIEACTBUM 3TUX IIOCTYIIKOB;

(popmupoBaHus KyabTYpPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 3J0pOBOTO U Ge30macHoro oopasza KHU3HH, HEOOXOAMMOCTHOTBETCTBEHHOTI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MpaBMJl 0€30MacHOro OOpalleHHs ¢ BELIeCTBaMHU B OBITY, OBCEAHEBHOM JKU3HU U B
TPYZIOBOM JEATEINBHOCTH;

NOHMMAaHMs LEHHOCTU MpaBWJI MHJIUBUAYAJIHHOIO M KOJJIEKTMBHOTO O€30MacHOr0 MOBEICHHS B
CUTYalUSX, YTPOKAIOIINX 3I0POBbIO U )KU3HU JIIOJEH;

OCO3HAHMSI MOCIE/ICTBUI U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUSIATIKOTOIS, HAPKOTUKOB,
KYpEeHHUs);

TPYA0BOI'0 BOCIIUTAHHSA:

KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU B y4eOHO-HCCIIE0BATENbCKON 1€ATEeIbHOCTH,0011IECTBEHHO
I0JIE3HOM, TBOPUYECKOM U IPYIHX BUJAX JAEATEIbHOCTH;

YCTAaHOBKHM Ha AaKTHMBHOE y4acTHE B PEIICHHHM NPAKTUYECKHUX 3a]a4 COLHAIBHON
HaIpPaBJIEHHOCTH (B paMKax CBOETr0O KJlacca, IIKOJIbI);

MHTEpeca K  IPaKTUYECKOMY H3y4YEHUIO npodeccuit pa3InyHOrO pona,B
TOM YHCJIE Ha OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUs K TPYyLY, JIFOAAM TpyZAa U pe3yJibTaTaM TPYIOBOM ACITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
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BBIOOPY MHIWBHUAYATHHOW TPAEKTOPUU O0Opa30BaHUS,

Oyayieit npodeccuu 1 peaan3aii COOCTBEHHBIX KU3HEHHBIX IIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, UHTEPECOB M MOTPEOHOCTEH 0OIIEeCTBA;

IKO0JIOTHYECKOT0 BOCTIMTAHMS

9KOJIOTHYECKH 11e71€c000pa3HOro OTHOLIECHUS K IPUPOJIe, KAaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha
3emie;

MOHUMAaHUA TTI00aTbHOT0 XapaKTepa SKOJOTUYECKUX MPoOIIeM, BIUSHUS SKOHOMHUECKUX MTPOLIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIIBHOMN CPEIbL;

OCO3HAHHA HEOOXOJMMOCTH WCIIONb30BaHUS JOCTIDKEHUH XUMHH JJIs  PELIEHUS BOIPOCOB
paMoOHaTBFHOTO MPUPOIOIOIH30BAHUS;

AKTUBHOT'O HEMPUSATHS NEUCTBUN, MPUHOCAIIUX BPEd OKPYXAlOIIed MPUPOAHON cpeie, yMEHHUS
MIPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTUYECKUE MOCIEICTBUS NPEANPUHIMAEMBIX JEHCTBHNA H
MpeI0TBPALIATh UX;

HAJIMYMS PAa3BUTOTO HKOJOTHUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYIbTYphI, ONbITA ACATEIbHOCTH
SKOJIOTMUECKON  HAMpaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBaTbCS HMH B  [O3HABaTEJIbHOM,
KOMMYHHUKAaTHBHOH U COIIMATILHOM MTPAKTHKE, CTIOCOOHOCTH M YMEHHUSI aKTUBHO MTPOTHBOCTOATH HICOJIOTHH
xemodobuu;

LHEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIOPA3BUTHUS HAYKH
1 OOIIECTBEHHOM IPAKTUKH;

MOHUMAaHUA CrleMUPUKU XUMHH KaK HayKd, OCO3HaHUA €€ posid B POPMUPOBAHUU PALIMOHATIBLHOTO
HAYyYHOTO MBIIUICHUS, CO3JAaHHH [EJIOCTHOTO MPEICTaBICHH 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJABI U YENOBEKa, B MO3HAHMHM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEeIIeHHH MpPOoOJieM COXpaHEHHS
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COO0N 3HAUMMOCTH XUMUU ISl COBPEMEHHOM IMBUIU3AIUU: B €ETYMaHUCTUYECKOM
HANpPaBICHHOCTH M BAaXHOH pOJM B CO3JaHMM HOBOH 0a3bl MaTepHaJbHOW KYJIBTYPBI, PEIICHUH
rI100aNbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTHUYECKON, MUILEBOU U
HKOJIOTHYECKON OE30MaCHOCTH, B Pa3BUTHHA MEIUIMHBI, OOECIIEYCHUH YCIOBHH YCHEIIHOTO Tpyaa M
9KOJIOTMYECKUKOM(OPTHOM JKU3HH KAXKIOTO YieHa O0IIecTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: MOHUMAaHUs CYITHOCTH METOJIOB TIO3HAHUS, MCIIOJIB3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS A aHanu3a U OOBSICHEHUS
SBIICHUHA OKPY)KAIOUIETO MHpa M TPOHUCXOISIINXB HEM W3MEHEHHH, YMEHHUsS JelaTh 00OCHOBAaHHBIC
3aKJIIOYEHHs HAa OCHOBE HAyyHBIX (PAKTOB M MMEIOIIMXCS JIAHHBIX C II€JbI0 MOJYYEHHUs JJOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BATh XMMUYECKHE 3HAHUS MAJs pelIeHus MpodiieM B
pEATbHBIX KU3HESHHBIX CUTYAIIHSIX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATENIbCKOM eI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO U CaMOOOpPa30BAHUIO, K aKTHUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUM C )KM3HEHHBIMU NOTPEOHOCTIMM;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3inyHbIX chepax mpodeccHoHaANBHOMN NesITeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE pe3yIbTaThl 0CBOCHHS YIEOHOTO MpeMeTa « XUMHUS» Ha YPOBHECPEIHETr0 00IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble  UIT  (OpPMHUPOBAHHMS ~ MHPOBO33PEHHS  OOYYAIOUIMXCS MEXIMCIUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILICHayYHble MOHATHUS, OTPAXKAIOLIUE LEIOCTHOCTh HAY4YHOM KapTHHBI MHpa U
cienu(UKy METOJIOB MO3HAHWS, MCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, YHEPIHS,
ABJICHHE, MpOIeCC, CHCTeMa, HayyHbId (DaKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIleIoBaHue, HaOII0IeHUE, N3MEPEHUE, SKCIIEPUMEHT H JPYTHE);

yVHHUBEpCaldbHbIe Yy4eOHbIE JeicTBHUS (MO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYISITUBHBIC),
obecrieunBaromue (HopMupoBaHHe (YHKIMOHATHHOH TPAMOTHOCTH U COIMAIBHOW KOMITETCHIIUU
oOyJaromuxcs;

CIOCOOHOCTH 00YYAIOIINXCS HCITOJIF30BAaTh OCBOSHHBIE MEXK TUCIIHIITMHAPHBIE, MUPOBO33PEHUYECCKHE
3HaHUS M YHUBEPCAIbHBIC YUeOHBIE IEHCTBUS B TIO3HABATEIILHOW MCOMAIBHOM MTPAKTHKE.

MeramnpenMeTHble  pe3yabTaThl — OTPAXKAIOT  OBJAJCHHE  YHHBEPCAIbHBIMU  Y4EOHBIMH
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IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATHBHBIMU I[GﬁCTBH?IMI/I.

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIe Y4eOHbIe eiiCTBHS
ba3oBble Jloru4yeckue 1eicTBU:

CaMOCTOSTENILHO (POPMYIUPOBATh U aKTYaJIM3UPOBaTh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAEIATh LN JEATENbHOCTH, 3aJaBas MapaMEeTpbl U KPUTEPUM UX JOCTHUYKEHHS, COOTHOCHUTH
Pe3yabTAThl AESITEIbHOCTH C MIOCTABICHHBIMU LIESIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUHM MPHUEMBI JOIMUYECKOIO MBIIUIEHUS] — BBIAEIATH XapaKTEPHbIE
IPU3HAKY MOHSATUN M YCTaHABIMBATh MX B3aUMOCBA3b, UCIOJIb30BAThCOOTBETCTBYIOIIUE MOHATHUS VIS
00BSICHEHUS OT/ACTBHBIX (PAKTOB U SIBJICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KIacCU(UKALMK BEIIECTB U XUMHUECKUX PEAKIIMIA;

YCTAaHABJIMBATh IPUUUHHO-CJIEICTBEHHbIE CBSI3U MEXAY H3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCyKIAEHHUsA (MHIYKTUBHbIC, AECAYKTUBHbIC, II0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPAaCCMAaTPUBAEMBIX SBJICHHUAX, (OPMYyITHUpPOBATh BBIBOJBI U
3aKJIIOYEHUS;

IPUMEHSTh B IIPOLIECCE MO3HAHMS, UCIOIb3YEMbIE B XUMUU CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENH,
IpeoOpa3oBbIBaTh MOJIENIbHBIE MPEICTABICHU — XUMHMUYECKHM 3HAK(CMMBOJI) 3JE€MEHTa, XHMHUYecKas
dbopmyna, ypaBHEHHE XMMHUYECKOH PEAKLIUU — IIPH PEUICHUN yIEOHBIX TO3HABATEIBHBIX U IPAKTHYECKIX
3ajay, NPUMEHATh HA3BaHHBIC MOJIEIbHbIE NPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEILECTB U XUMUYECKUX PEAKIHI.

Ba3oBble ucciieioBatesbCKkme 1eHCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIfil;(popMyInpOBaTh
LIeJIN ¥ 3a/1a41 UCCIIeI0BAHMs], CII0Ib30BATh IIOCTABIEHHBIE U CAMOCTOATENIBHO CPOPMYINPOBAHHBIE
BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MMO3HAHHS MOCHOBBI JJIs1 ()OPMHPOBAHUS THIIOTE3BI IO MPOBEPKE
IIPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HABBIKAMHU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUXIKCIIEPUMEHTOB,
COBEPILUEHCTBOBAaTh yMEHHUs HaONI0OJaTh 3a XOJOM IIPOLECCa, CaMOCTOSITEIbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpoBaTh OOOOUICHWS W BBIBOJABl OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB
HCCIIEI0BaHMsI, COCTaBIATh 00OCHOBaHHBII OTUET O MPOJIeIaHHOM padoTe;

IpUOOpPETaTh OMBIT YYEHHYECKON MCCIEeI0BAaTENbCKOM W IPOEKTHON JeATENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pELICHUs MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOIOB MIO3HAHUS.

Padora ¢ undopmanueii:

OpUEHTUPOBAThCS B PA3JIMYHBIX MCTOYHMKAX HHGOpManuu (Hay4yHO-TIONYJspHas JUTEparypa
XMMHUYECKOI0 COJIepKaHus, CIpaBOYHbIE TOoco0Ous, pecypcbl MIHTepHeTa), aHaIu3upoBaTh HHPOPMALIUIO
pa3aMYHbIX BUAOB M (OpPM NPEICTaBICHUS, KPUTUYECKH OLIEHHWBAaTh €€ JIOCTOBEPHOCTh U
HENIPOTUBOPEUNBOCTD;

(bopMynupoOBaTh 3alpPOChl U MPUMEHATH Pa3JIMYHbIE METOJIBI MPU MOKUCKE U 0TOOpe MH(pOpMaLUH,
HE00XO0AUMOM 7151 BBIOJIHEHUS y4eOHBIX 3a/1au ONpeeIEHHOIO TUIIA;

pUOOPETATh OMBIT UCIIOJIB30BAHNS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH 1 pa3IU4HbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIBHYIO (OpMY Ipe/icTaBiIeHUs] HHPOpMauu (CXeMbl, rpadukH,
JMarpaMMbl, TaOJIMIbI, PUCYHKH U IpYTHE);

MCIIOJIb30BaTh HAY4YHBIM $3bIK B KauecTBE CpEeACTBa IpU paboTe ¢ XMMHUYECKON HHQOpMaruei:
OPUMEHATh MEXINpeAMeTHbIe ((pu3nueckue M MaTeMaTH4yeCKue) 3HAKH M CHMBOJIBL, (DOPMYIIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPe0Opa30oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBAHATIISAHOCTH.

KoMmyHuKaTHBHBIC YHHBepcaJbHble YueOHbIe JeiiCTBHSA:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ JAuajora W/Wiu JIUCKYCCHH,
BBICKa3bIBaTh WU, (POPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIILHO BBINOJIHEHUS IPeII0KEeHHON
3a/1a4u;

BBICTYNaTh C Mpe3eHTallMed pe3yNbTaTOB I[MO3HABATEIbHOM  JEATENBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPHU BBIIIOJIHEHWH XUMHUYECKOTO 3KCIEPHMEHTA,

8



IIPAKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOWCTB N3Y4aeMbIX BEILIECTB, pPEaIM3aluu Yy4eOHOrO MpOEKTa
1 (HopMyaHpOBaTh BBIBOJBI IO pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHNMN IMTyTEM COTIaCOBAHMS TO3ULIUI
B X0JI€ 0OCYXKJIeHUS U OOMEHA MHEHHUSIMH.
PeryasiTuBHbIe YHMBepcaJIbHble y4eOHbIe JeilcTBHS
CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIISTh CBOIO ITO3HABATENIbHYIO JESATEIBHOCTD, OIPECIIAs
e€ 1eNu U 33/1a4M, KOHTPOJIMPOBATH U TI0 MEpe HEOOXO0AUMOCTH KOPPEKTUPOBATH MPeAIaraeMblii aITOPUTM
JeUCTBUH MPH BHINOIHEHUMYYEOHBIX U MCCIEI0BATENbCKUX 3a/1a4, BbIOMpaTh Hambosiee 3((HeKTUBHBIN
COCO0 MX peHIeHus ¢ y4E€TOM MOJTY4YEeHHUSI HOBBIX 3HAHUH O BELIECTBAX U XUMHUECKUX PEAKLIUIX;
OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH Ha OCHOBE CaMOAHAJIN3a UCAMOOLCHKHU.

NPEIMETHBIE PE3YJBTATHBI
10 KJIACC
[IpenMerHbie  pe3ynbTaThl  OCBOGHHUA  Kypca  «OpraHudeckass  XUMHUS»  OTPa)aroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O XHMHUYECKON COCTABJISIIOIICH €CTECTBEHHO-
HAayYHOM KapTHHBI MUPA, POJIM XUMHH B MO3HAHUU SIBJICHUN MPHUPOABI, B POPMUPOBAHUUMBIIIICHUS U
KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOAMMOMN JJII PEIICHUS TPAKTHUYECKUX
3alad M SKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILEHUSK CBOEMY 3[I0POBBIO U IPUPOHOI cpee;

BJIQJICHUE CHCTEMOW XWUMHUYECKMX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAFOIINE MOHSITHS
(XMMUYEeCKUIl ~ DIIEMEHT, AaToM, DJIIEKTpOHHAas  O0OJOYKa aromMa, MOJEKyla, BaJeHTHOCTb,
AEKTPOOTPHUIIATEIILHOCT, XUMHUYECKasl CBs3b, CTPYKTypHas (Gopmyna (pa3BEépHyTas M COKpaIICHHAs),
MOJIb, MOJISIpHasl Macca, MOJSPHBIA O0BEM, YriIepOAHbIN CKeleT, (YHKIMOHAJIbHAs TPYIIa, paauKal,
WU30MEpHsl, H30MEPhI, TOMOJIOTHYECKHIA Psijl, TOMOJIOTH, YIJIICBOIOPOIBI, KHUCIOPOJ M a30TCOJCpIKAIIUe
COEMHEHHS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIJISIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOCHHS OpraHuveckux BemectB A.M. ByTiepoBa, 3aKk0H COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEpPHOCTH, CHMBOJIMYECKUI S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIHME B OCHOBE
MOHVUMAHHUS TMPUIMHHOCTH ¥ CHCTEMHOCTH XWUMHUYECKHX SIBJIICHUH, (DAKTOIOTMYECKHE CBEICHUS O
CBOIMCTBAx, COCTaBe, MOIYYCHUH M OE30MaCHOM HCIOJIb30BAHUN BKHEUIIMX OPraHUYEeCKHX BEILECTB B
OBITY U IPAKTHYECKOH JCSITEILHOCTH YCIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, yCTAHABIMBATh X
B3aMMOCBSI3b,  HCIIOJB30BaTh  COOTBETCTBYIOIIWE  IMOHSTHS NPU ONMUCAHUHM COCTaBa, CTPOCHHS U
MIPEeBpAIICHUI OPraHUYECKUX COSIMHEHHUIA;

c()OPMHUPOBAHHOCTh ~ YMCHHM  WCIOJIB30BaTh  XHUMHUYSCKYI0  CHMBOJIMKY JJISI COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamI€HHOH) (OpMyNn OpraHMYECKUX BEIIECTB U
YPaBHCHHA XWUMHYECKHX PEAKIMiA, W3TOTAaBIMBATh MOJICIM MOJIEKYJI OpPraHUYEeCKHX BEHIECTB IS
WJUTIOCTPAIUH UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMECHHI YCTAHABIIMBATH MPUHAIICKHOCTh U3YICHHBIX OPTAHUYECKUX BEIICCTB
M0 UX COCTaBy U CTPOCHHIO K OMpeAeNEHHOMY KJacCy/TpyIie COeAMHEHUH (YTIIeBOAOPOIbI, KUCIOPO 1
a30TCOJICpXKAIINE COCIUHEHUS, BBICOKOMOJICKYJISPHBIC COCIUHCHWS), JaBaTh WM Ha3BaHUSA II0
cucrematrueckoit Homenkiaarype (IUPAC), a Taxke NPUBOAWTH TPUBHATbHBIC HA3BAHUSA OTAEIBHBIX
OPraHMYECKUX BEIICCTB (ITWJICH, NMPOMHJICH, alleTHIICH, YTUJICHTIINKOIb, TIUICPHH, (QeHOII,OopMalTbIeTH/I,
alleTanpJeru], MypaBbHHAas KHCIIOTA, YKCyCHas KHCJIOTAa, OJIEMHOBAas KHUCIOTAa, CTEApPUHOBAs KHCIOTA,
TJIF0K033, (PPYyKTO3a, Kpaxmall, IeJUTI0JI03a, TIHUIIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEIENATh BUABl XUMHUYECKON CBSI3U B OPraHMUYECKUX COCTUHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OpPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUS OPTaHMUYECKUX BEIIECCTB
A.M. BbytnepoBa nisi 0OBsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHUS MACChI BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTpOCHHUE, (PU3UYECKHE W XUMHUYCCKHE
CBOMCTBA TUMIUYHBIX MPEJCTABUTENEH pa3INIHBIX KIACCOB OPraHMUECKUX BEUIECTB (METaH, 3TaH, ITHIIEH,
MIPOIMJICH, alleTHIeH, OyTaaueH-1,3, metunOyraaueH- 1,3, O€H30J1, METaHOJI, TAHOJ, THUJICHIJIHKOJIb,
TIIMLEpUH, (PeHON, aleTanbIerui, MypaBbUHAsS U YKCYCHas KHCIOTBHI, TJIFOK03a, KpaxMal, IeJUII0II03a,
AMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIAYy HHMH YPaBHCHHSIMH
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIMH C HCIIOIh30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HMCTOYHHUKH YIIEBOJOPOJHOTO CHIPbs (HE(TH,
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MPUPOJHBIA Ta3, Yrojib), CHOCOOBI WX TepepaboTKHM U MPAKTHUYECKOE MPUMEHEHHUE TPOAYKTOB
nepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUH MTPOBOIUTH BEIYUCICHHSI TI0O XUMHUYECKUM ypaBHEHHUIM(MAcChl, 00bEMa,
KOJINYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce, O00bEMY, KOJIHUYECTBY
OTHOTO W3 WCXOJHBIX BEIIECTB MJIH MPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHHH BIa/ICTh CHCTEMOM 3HaHUN 00 OCHOBHBIX METO[aX HAyYHOT'O TIO3HAHMSI,
UCTIOJIB3YyEMBbIX B XUMHUH MPH H3YyYCHUU BEIIECCTB M XUMHUCCKUX SBJICHUH (HAOIIOJCHUE, M3MEpPEHHE,
OKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHbBIC XUMUWYCCKUEC 3HAHUA TJIA IPUHATUA peH_IeHI/Iﬁ
B KOHKPETHBIX JKU3HCHHBIX CHUTYAIIHSX, CBSI3aHHBIX C BEIIECTBAMHU M UX MPHUMCHEHHEM;

c()OPMUPOBAHHOCTh YMEHUU coOroaaTh paBuja  IOJb30BAHUS XUMHYECKON
nocy10i u 1a00paTopHbIM 000PYIOBAHUEM, a TAK)KE ITPABUIIa OOPAIICHHUS C BEIIECTBAMHB COOTBETCTBUH C
MHCTPYKIUSAMHU I10 BHITOJIHEHUIO Ta00PAaTOPHBIX XHMUYECKHX OIBITOB;C(POPMHUPOBAHHOCTD yMEHUHI
TUTAHUPOBATH U BBIMIOJIHATh XUMUYECKUAN IKCIIEPUMEHT (TIPEBPAIICHUS] OPraHMYECKUX BEIIECTB TPU
HarpC€BaHuu, IMOJY4YCHUC 3THJICHA U U3YUCHHUC €CTO CBOﬁCTB, KaUCCTBCHHBIC PCAKIIUN OPraHUYICCKHUX
BEIIIECTB, JICHATypaIus OCIKOB INPH HAarpeBaHWH, I[BETHHIC PEAKIMH OEJNKOB) B COOTBETCTBHHC
MpaBUJIAMU TEXHUKHU 0€30MacCHOCTH MPHU 0OpaIIEHUH C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYIOBAHUEM,
MPEJCTABIATh PE3YIbTATHI XUMHUYECKOTO IKCIIEPUMEHTA B JOpPME 3aITUCH YPaBHEHHIH COOTBETCTBYIOIINX
peakuuii 1 GopMYITUPOBATEH BBIBOIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTUICCKH aHATTM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TIOTY4aAEMYIO
13 pa3HBbIX HCTOYHUKOB (CpEACTBa MaccoBOM nHpopmanyu, THTEpHET U IpYTHX);

c(OPMHUPOBAHHOCTh YMECHHU COOJIONATh MPaBHJIA YKOJOTUYCCKH IEIeCO00pa3HOro MOBEICHHUS B
OBITY W TPYIOBOW NIEATEIHHOCTH B IEJISAX COXPAHCHHS CBOETO 370POBbSl M OKPYXKAIOMICH MPUPOTHOM
Cpeibl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBUS Ha JKHMBBIC OPTaHU3MbI ONPEACIEHHBIX OPraHUYECKHX
BellecTB, NOHMMas cmbica mnokazarens I[IJIK, nmosicHsaTh Ha mnpumepax CcHocoObl YMEHBIIEHHUS U
MPEOTBPAIICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeIIOBEKa,

JJISL 06yqa10m1/1xcsl C OI'paHUYCHHBIMU BO3MOKHOCTAMH 30POBbsA: YMCHUC NNPUMCHATL 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECCTB U XMMHYCCKHX SIBIICHHIA,

JUTSL CJICTIBIX M CITA0OBHISAIINX OOYUAIOIIMXCS: YMEHHE UCTIONB30BaTh Pelbe(HO TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiins m1st 3anucu XuMudeckux Gopmyot.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHM4ecKasi XUMUS» OTPaXKakoT:

c(OPMHPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBIAIOLICH eCTeCTBEHHO-HAyuYHOU
KapTUHBI MUPA, POJIM XUMHUH B [O3HAHUU SIBJICHUHU MPHUPOBI,B GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOW I'PAaMOTHOCTH, HEOOXOIUMOM JUIsl pPELIeHHs NPAaKTUYEeCKUX 3agad U
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOJHOMN CPEAE;

BJIQJICHUE CHCTEMOM XUMHUYECKMX 3HAaHUM, KOTOpas BKJIKYAET: OCHOBOIOJIATAIOIINE MOHSITHSA
(XMMHUYECKHUIl JJIEMEHT, aTOM, U30TOII, S-, P-, 0- DJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCICHMs, XUMHYECKas CBS3b
(xoBaJIeHTHasl, MOHHAsA, METAJNINYECKasi, BOJOPOAHAsA), KPUCTAIUIMUECKas PEIIETKa, TUIIbI XUMUYECKUX
peakuuii, pacTBOp, AJIEKTPOJUTHI, HEDJIEKTPOJIMTHI, IEKTPOJIUTUYECKAsT JUCCOLMUALUSA, OKHCIUTEID,
BOCCTAaHOBUTEJb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TECOPHS
NMEKTPOINTUYECKON AMCCOLMalY, nepuoanueckuii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl
BEIIECTB, 3aKOH COXPAHEHHUS U TNPEBpAIllEHUs] SHEPTUU MPU XUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIINE B OCHOBE IOHUMAaHMS IPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKHUX SBIIEHUH, (PaKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJyUYEHUHU U
0€30IaCHOM  MCIIOJIb30BaHUM BA)KHEHIIMX HEOPraHMYeCKHMX BEUIECTB B OBITY M NPAKTUYECKOH
JesITeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIe MPHU3HAKH MOHSATHI, yCTaHABIMBaTh  HUX
B3alMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMMCAHUU HEOPTaHUYECKHUX BEUIECTB
U UX IPEBpALICHUI;

c(OpMHUPOBAHHOCTh ~ YMEHHUW  HCIOJIb30BATh  XUMHYECKYI0  CHMBOJMKY JJISi COCTaBJICHUS
(bopMys BeIIeCTB W ypaBHEHHH XMMHUYECKUX peakiuii, cucremaruueckyto HomeHknatypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHUs OTACIbHBIX HEOPTAaHWYECKUX BELIECTB (yrapHbli Ia3, yIJIEKUCIbIN ras, aMMHakK,
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raméHasi U3BeCTh, HeranéHasi U3BECTh, IUThEBAs COMAA, TUPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUI ONpEeAENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBA3M (KOBaJeHTHas, HOHHaf,
METaJIJINYECKasi, BOJOPOAHAsA) B COEANHEHMSIX, TUI KPUCTAIUIMUECKON PEIIETKM KOHKPETHOIO BELIECTBA
(aTomMHasi, MoIEKyJspHas, HWOHHAs, MeTaJUIMYecKas), XapakTep cpeAbl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHU;

c(OpMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAJICKHOCTh HEOPraHMYECKHX BEHIECTB IO MX
COCTaBY K OIpeNeNEHHOMY KJaccy/Tpymie COeIMHEHUH (IPOCThIe BEUIECTBA — METAJUIBI M HEMETAJUIBL,
OKCH/Ibl, OCHOBAaHHUsI, KUCIOThI, aM(POTEPHBIE TUIAPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHI PACKpPBIBAaTh CMBICH Tepuoandeckoro 3akoHa /.M. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepumoamueckoit cuctembl xumudeckux osyemeHtoB J[.M. Menzeneesa,
UCIIOJIB3YS MIOHATHS «S-, P-, d-2JIEKTPOHHBIC OPOUTATIY,
«QHEPreTUYECKNe YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
UX COEAUHEHUHN M0 InepuoaaMm u rpymmnaMm Ilepuoaudeckoil cucTeMbl XUMUYECKHX 3iemeHToB JI.I.
MeHnpeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHMHUYECKHUE CBOMCTBa
HEOPraHUYECKUX BEUIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW  CBS3HU
MEX1Yy  HEOpPraHu4eCKUMU BEUIECTBAMUC IOMOIIBI0 YPABHEHUN COOTBETCTBYIOLIUX XHMHUYECKUX
peaKIunii;

c(OPMHPOBAHHOCTh ~ YMEHHS  KJIACCU(PHUIMPOBATH  XUMHUYECKHE  PEAKIUHU IO Pa3IHUHBIM
npu3HaKaM (YUCIy W COCTaBy pPEarupyrollux BeIIeCTB, TEIIoBOMY 3(h(dexTy peakuuu, U3MEHEHHIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, OOPaTHUMOCTH pEaKLU, yYaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBISATH YPAaBHEHHS PEAKIUil pa3jiNYHbIX THUIIOB, IOJHBIE H
COKpalIEHHbIE YPAaBHEHUS PEaKIIMi HOHHOTO 0OMEHA, yUHUThIBasl yCIIOBUS, IPU KOTOPBIX 3TU PEaKLIUU UITYT
710 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHM IPOBOAMTH pEAKLUMM, IOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPIaHMYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLIUE B BOAHBIX
pacTBOopax HEOPraHUYECKUX BELLECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKUCIMTEIbHO- BOCCTAHOBUTENIBHBIX PEaKIUN
MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOT'O OajaHca 3TUX peaKLuid;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTb CKOPOCTM XHUMHUECKOW peakUuu OT
pa3auyYHbIX (AKTOPOB; XapaKTep CMELIEHMs] XMMHMUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT BHEILIHETO
BozaeicTBus (npuniun Jle [larense);

c(OpMUPOBAHHOCTh ~YMEHHUI XapaKTepu30BaTh XHWMHUYECKHE MPOIIECCHI, JIEKAlIUe B OCHOBE
MIPOMBIIIJICHHOT'O MTOJTyYeHHsI CEpHON KUCIIOThI, aMMHUAKa, a Takke ChOPMUPOBAHHOCTD MpPeACTaBIECHUI 00
OOLIMX HAyYHBIX MPUHIUIAX U IKOJIOTUYECKUX MpoOIeMax XMMHUYECKOIO IPOU3BO/ICTBA;
c(OPMHPOBAHHOCTh YMEHUH IPOBOJUTH BHIYUCICHUS C UCTIOIb30BAaHUEM ITOHATHS
«MaccoBasi 10151 BEIIECTBA B paCTBOPE», OObEMHBIX OTHOLICHUH T'a30B MIPU XUMUYECKUXPEAKIUAX, MACCHI
BEIIeCTBAa WIM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM O0BEMY OJHOrO M3
Y4acTBYIOUIMX B PEaKLIMU BEUIECTB, TEIJIOBOIO 3 (deKTa peakliui Ha OCHOBE 3aKOHOB COXPaHEHMSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUSIIHEPI Y,

c(hOpMUPOBAHHOCTh YMEHHUM co0ro1aTh npaBwjia  IMOJb30BaHUS XUMHYECKON
nocy10i 1 1a00paTopHbIM 000PY/IOBaHUEM, a TAKXKE MTPAaBUIIa OOpAIllEHHsI C BELIECTBAMUB COOTBETCTBUU C
MHCTPYKIUSMH O BBIITOJIHEHHUIO TAO0OPATOPHBIX XUMUYECKUX OMBITOB;C(HOPMUPOBAHHOCTh YMEHHH
IUTAHUPOBATH U BBIMOJIHATh XMUMHUYECKUH  OKCIEPUMEHT  (pa3jokeHHe TMEepoKCHaa BOAOpoJa B
MIPUCYTCTBUHM KaTallM3aTopa, ONpeJesIeHne Cpelbl PacTBOPOB BELIECTB C IOMOIIbIO YHHBEPCAJIHLHOTO
WHJMKATOpa, BIHUSHHUE PA3TUUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOW pPEaKIMH, PEeaKIMd HOHHOTO
oOMeHa, KauyecTBEHHbIE peaklUu Ha cyiabdar-, KapOOHAT- U XJOPUA-aHUOHBI, Ha KAaTHOH aMMOHWUS,
pelIeHne SKCrepuMeHTaIbHbIX 3a/1a4 110 TeMaM «Metasuib» 1 «HemeTanis»)B COOTBETCTBUH C MTpaBUIaMU
TEXHUKHU 0€30MacHOCTH MpU 0OpaIlleHUH C BEeIeCTBaMU UJIa00paTOPHBIM 000PYI0BaHUEM, MPEACTABIATh
pe3yNbTaThl XUMUYECKOT0 3KCIEPUMEHTa B (OpMe 3alucu ypaBHEHUN COOTBETCTBYIOIIMX pEeakuud u
(bopMyIHMpOBaTH BBIBOABI HA OCHOBE ITHX PE3yJbTaTOB;
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c(OpMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIU3UPOBATH XUMUYECKYIO0 HH(OPMALIUIO, TOTYyYaeMyIO
13 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAIMK, THTepHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJI0/IaTh TMpaBWjIa SKOJOTHUYECKH IeJIeCO00pPa3HOro MOBEACHUS B
OBITY W TPYIOBOW NEATEIHHOCTH B IEISAX COXPAHEHHS CBOETO 370POBbsl M OKPYXKAIOMICH MPUPOTHON
Cpellbl, OCO3HABaTh OMACHOCTh BO3/CUCTBUS HA JKMBbIE OPTaHU3MbI ONPECIIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokaszarens [IJIK, mosicHITH Ha mpuMepax CrHocoObl YMEHBIICHHS W TPEIOTBPAIICHUS UX
BPEJHOTO BO3JICHCTBHUS HAa OPraHU3M YEJIOBEKA;

JUTSE OOYYArOIIMXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUI;

JUISL CJICTIBIX M CTa0OBHISAIINX OOYJAIOUINXCS: YMEHHE UCIIOIB30BATh PEIbe(PHO TOUCUHYIO CUCTEMY
o6o3nauennii JI. bpaiins a1 3anucu XuMUIeCKUX GOpMYyIL.
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TEMATHYECKOE IINTAHUPOBAHME 10 kiacc

Neni/m HaumenoBanuepasnenos u teM (omyecTBOYacoB BocnurarenbHblii KOMIIOHEHT
y4eOHOro IpeIMeTa HI1IOP MPOTPaMMBbI
Pa3nesn 1. Teopernyeckne 0oCHOBBI OPraHMYeCKOi XUMHH
1.1 [IpenMeT opraHuYeCcKON XUMUU. 3 bubmuorexa [JOK MPUBJICKaTh BHUMAaHUE IIKOJbHUKOB K
Teopust CTpOEHUST OPTaHUYECKUX https://m.edso0.ru [ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
Coenunenuii A.M. Bytiepoa http://school-collection.edu.ru/ YPOKE SIBIICHH, OPraHU30BBIBATh paboTy
https://infourok.ru/ YYAIIUXCS ¢ COLMATIBHO 3HAYNMOMN
https://ppt-online.org/ mHpopManueit — 00CyXIaTh,
BBICKA3bIBATh MHCHHE;
Hroro mo pasnery 3 MCII0JIb30BaTh BOCITUTATEIIBHBIC
Pasien 2. YIeBonopoint BO3MOXKHOCTH COJICp)KaHHsI y4eOHOTO
MpeaMeTa Yepe3 IEMOHCTPAIHIO IETSIM
2.1 [IpenensHBIC YTIIEBOIOPOIBI — ATKAHBI 2 bu6mmoreka [JOK [PUMEPOB OTBETCTBEHHOTO,
https://m.edsoo.ru IPa’kIAHCKOTO MOBEAEHUS, IPOSBICHHS
http://school-collection.edu.ru/ YEIIOBEKOIIOOUS M T0OPOCEPICUHOCTH;
2.2 HereHGHLHHG YIJI€BOJOPOIbI. 6 https://infourok.ru/ cnocoOCTBOBAaTH HpO(l)eCCI/IOHaJ'ILHOMy
AIIKCHBI, AJIKaAUCHBI, AJTKUHBI https://ppt-online.org/ CaMOOIIPEIETIEHUIO ITKOJIBHUKOB
WHUIIMAPOBATh U TIOICPKUBATH
2.3 ApomaTHYeCKHe 2 MCCIIEIOBATENIbCKYIO U
YTJICBOMOPOIBI MPOEKTHYIO JIESTEIbHOCTh IIKOJIHHUKOB
opraHu3arus oOmeHus
2.4 [TpupoaHble UCTOYHUKH YTIIEBOJOPOIOB H 3 (bOPMHPOBATH 1 Pa3BHBATH HABBIKH,
uX nepepadoTka 3HAHHS O 37J0POBOM 00pa3e KHU3HU
AKTHBU3UPOBATh MTO3HABATEIbHYIO
AKTHBHOCTD
HToro mo pasneny 13

Pa3nen 3. Kucjiopoacoaep:xaiiye opranndeckue coeTHHeHHs

MOKa3bIBATh O6y‘IaIOHH/IMC$I CBA3b
mpeameTa ¢ HCTOpI/Ieﬁ " NPAKTUYCCKUM

MPUMCHCHUEM B )KU3HU
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https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/

3aKoH U [leproauyeckas cucrema
XAMHYECKHUX 3JICMEHTOB
JI.11. Menneneera

https://m.edsoo.ru

http://school-collection.edu.ru/

https://infourok.ru/

https://ppt-online.org/

3.1 Criuptel. Denon 3 bubmorexa [JOK HAy4YUTh YUaIINXCS aHAIU3UPOBATD,
https://m.edsoo.ru CpaBHUBAaTh, KOHKPETU3UPOBATh U
http://school-collection.edu.ru/ [PEICTaBIATh 00Pa3HO BEIMYMHBI U

3.2 Anbaerusl. KapOOHOBBIE KHCIIOTHI. 7 https://infourok.ru/ (haKThI, OTHOCSIIHUECS K SKOHOMHYECCKUM

C0xHbIC 2(DUPBI https://ppt-online.org/ SIBJICHUSIM, SIBJICHHSIM COITHAIBHOMN U
0OIIECTBEHHON KHU3HU.

3.3 'YriaeBomsl 3

Pa3nen 4. A3oTcoaepxaiine OpraHndecKue coeTHHeHUsl

4.1 AMHHBI. AMUHOKHUCTIOTHI. benmku 3

Pa3nesi. 5. BbicokoMoJieKyJISIpHbIE COeTHHEHUS

5.1 [[Inmacrmaccel. Kayayku. Bonokna 2 https://m.edso0.ru

http://school-collection.edu.ru/
https://infourok.ru/

Hroro no pasaeny 2 https://ppt-online.org/

OBILEE YMCJIO YACOB 34

1O ITPOTPAMME

11 KJIACC
Neni/m HaumeHoBaHnuepasienos u TeM KomuectBo BocnurarenbHbIii KOMIIOHEHT
y4eOHOTo TIpeIMeTa 4acoB HIIOP TPOTPaMMBbI
Pa3nes 1. TeopeTruueckue 0CHOBBI XUMUH
1.1 Ctpoenue aroMoB. lleproanuecknii 3 bubnnorexka HOK [IPUBJIEKATh BHUMAaHUE IKOJIBHUKOB K

LIECHHOCTHOMY aCIEKTYy U3y4acMbIX Ha
YpOKe SIBJIEHUI1, OpraHU30BBIBATH PaboTy
Y4alIuXxcs ¢ COUMAIBHO 3HAYUMOU
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https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/

nHpopManuen — o0CyX1aTh,

1.2 |Ctpoenue BemecTBa.MHOroo6pasue 4 https://m.edsoo.ru BBICKa3bIBATH MHCHHC,
BELIECTB http://school-collection.edu.ru/ ~  fACTOIB3OBATE BOCIHTATCILHBIC
1.3 [XumuuecKkue peakuuu 6 https://infourok.ru/ BO3MOJKHOCTH COAEPHKAHUS YHEOHOrO
sy e o
Pasnes 2. Heopranmyeckas Xumust QKJAHCKOTO TIOBEICHUS, POSIBIICHHS
YEIIOBEKOIIOOUS U JOOPOCEPICUHOCTH;
2.1 MeTaibt 6 bubmorexa [IOK CIocoOCTBOBaTh MPO(EeCCHOHATHBHOMY
https://m.eds00.ru CaMOOIIPEIENEHHIO IIKOIBHUKOB
http://school-collection.edu.ru/ MHALMUPOBATE ¥ TIOVIEPKUBATD
2.2 Hemerais 9 https://infourok.ru/ HCCIIEOBATENBCKYIO 1
https://ppt-online.org/ IPOEKTHYIO JEATENLHOCTD MIKOJIbLHUKOB
OpraHu3aIys OOIICHUS
2.3 CBSI3b HEOPraHUYECKHX M OPTraHUYECKHUX 2 (bOPMHPOBATH U PA3BHBATH HABBIKH,
BeILCCTB 3HAHMS O 37J0POBOM 00pase KH3HHU
AKTHBU3UPOBATH MTO3HABATEIbHYIO
AKTHBHOCTH
Hroro mo pasneny 17
Paznen 3. XuMus v )KM3Hb MOKa3bIBaTh 00YyYarolMMCcs CBA3b
MpeaMeTa ¢ UCTOPHEH U MPAKTHUECKUM
PUMEHCHHUEM B JKU3HU
3.1 XUMUA U )KU3Hb 4 bubmuotexa [JOK HAY9IUTb YIalInXCs aHaIM3HPOBATh,
https://m.edso0.ru CpaBHHUBaATh, KOHKPECTU3UPOBATH U
http://school-collection.edu.ru/ [IPE/ICTAaBISITE 0OPa3HO BEINIHHBI 1
https://infourok.ru/ (baKTBI, OTHOCSAIINECS K IKOHOMHYECKUM
https://ppt-online.org/ SIBIICHHSIM, SIBJICHUSIM COIIMAJIbHON U
0OLIECTBEHHON KHU3HU.
HWroro no pasaeny 4
OBIIIEE YACJIO YACOB 34
1O I[TPOI'PAMME
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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