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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha yPOBHE CPEeTHETO 00IIEro oopa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoii @enepamumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (hemepalibHOi 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POII COO), mpencraBieHHbIX B DenepasbHOM ToCyIapCTBEHHOM
oOpaszoBarenbHoM cta”aapre COO, ¢ yu€rom Konuenuuu npenojaBaHus yueOHOro IpenMera
«Xumus» B oOpa3oBaTesbHBIX oOpranm3anusx Poccuiickoit ®exnepauuu, peaau3yroLMX
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, ¥ OCHOBHBIX TMOJOXKEHUH «CTparerun pa3BUTHSA
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuwon g0 2025 roma» (Pacmopshkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOAOB K pa3paboTKe MpOorpaMMbl IO XUMHH, K OIpPENENECHUI0 o0Iei
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIINXCS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumus» masa 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHIIENTYalbHbIE IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, CONEpXKaHMs, PE3yJIbTaTOB OOydYeHHUsS W
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, IIOJYy4aeMOE€ BBIITYCKHHMKaMu  0011e00pa3oBaTeabHOM
OpraHu3aluy, SBISETCd HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepUIAIOIIMM ATallOM peajlu3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHUMHYECKOro oOpa3oBaHus. OTH IEHHOCTU
KacaroTcsi TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHSI MHPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeJ0BEeKa, a TaKXKe HKOJOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3I0POBBIO H
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHre 0OyJarONMMXCsl HA YPOBHE CPEIHETrO
o01miero oO6pa3zoBaHUs CpPEACTBAaMHM y4yeOHOro mpeamera «XuMHs», COJIEepKaHUEe M MOCTPOCHHE
KOTOPOTO OINpEAETCHbl B IMPOrpaMMe MO XHMHUU C Y4ETOM CIEHU(PHUKH HAYyKH XUMHH, €€
3HA4YEHHUs B MIO3HAHUM MPUPOJIBI U B MAaTEpUAIbHOM KU3HHU OOILECTBA, a TAKXKe C y4ETOM OOLIUX
Hesnel U NPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro 0OIIero
obpasoBanus B Poccutickoii @enepamnuu.

XuMHS KaK 3JEMEHT CHCTEMBl €CTECTBEHHBIX HAyK MUTPaeT 0COOYIO pOJib B COBPEMEHHOU
LUBWJIN3ALUK, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(opMUpOBaHKE PALMOHAIIBHOTO HAyYHOT'O MBIIUIEHUS, B CO3[JaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpYKaroIlleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JaCTAMU IPUMEHEHUSL.

TecHO B3auMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOThEMJIEMOIl YacTbI0 MUPOBOM KyJIbTYypbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJareibHas, Kak HayKa
BBICOKMX TEXHOJOIMH HaIpaBieHa Ha PELIeHHE INI00albHBIX MPO0JIEM YCTOMUMBOrO pa3BUTHSA
YEJIOBEUECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHUIIEBON, HSKOJOTUYECKON O€30MacHOCTH H
OXpaHBbI 310POBbS.

B coorBercTBHM ¢ OOmMMH LEISIMH M TPUHIMIIAMH CpeIHEro olmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUS]) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYIBTYPHYIO MOJATOTOBKY OOYyYarommMxcsi, HEOOXOAMMYIO UM JUIs
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocraBisiroliuMu  npeAMeTa «XuMus» SBISAIOTCA 0a3oBble Kypcbl — «Opranuyeckas
XUMHUA» U «O01asi 1 HeOpraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUs KOTOPbIX
SBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMAa 3HAHUM 110 HEOPTAHUUECKOM XUMHH (C BKIIFOUCHHUEM
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3HAaHUU K3 O0IIeH XMMHH) U OpPraHUYecKOoW XUMHH. PopMHUpOBaHUE JTAaHHOW CHCTEMbl 3HAHUM
IpH U3YYCHHH TpeaMeTa 00eCIeYrMBAcT BO3MOXHOCTh PACCMOTPEHUS BCETO MHOT000Opasus
BEIIECTB HA OCHOBE OOIINX MOHSITHI, 3aKOHOB ¥ TEOPUI XHUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumusi» u «O01as 1 Heopranudeckas
XUMUSD» chOpMHUpOBaHA B MpPOTrpamMMme MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3yYEHUIO
yueOHOro Martepuaia W OOYCJIOBJICHA HCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWI Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYecKOW XHMHHM BELIECTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHMYECKON TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIECTBaxX JAIOTCS B PAa3BUTHU — OT YIJICBOJIOPOIOB JIO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHWH. B Kypce opraHMueckoil XMMHUU MOJIy4aroT
paszBuTHEe CHOPMHUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEPBOHAYAILHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mpeaMere «Xumus» 0a30BOro ypoOBHSI paccMaTpUBaeTCs
U3YYCHHBII Ha YPOBHE OCHOBHOTO OOINEro oOOpa3oBaHHsI TEOPETHUYCCKHA MaTepuan u
dakTosornyecKkue CBEACHHs O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYEeCKask XUMHUS» OOYYAIOIIMMCS MPEIOCTABIISETCS BO3MOYKHOCTH OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOJOTHYECKUX MO3UIHiA,
NIyOKe TMOHSATh HMCTOPUYECKOEC M3MEHeHWe (YHKIMK 3TOro 3aKoHa — OT 00oOmaromeit 10
OOBSACHSIOIEH U MPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHMM O BaOXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOECHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XMMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHserca B Kypcax 10 um 11 Kki1accoB 3ieMEHTaMM  COJEp)KaHUs, HMEIOIHUMU
KyJIbTYPOJIOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAaHUIO
MPaKTUYECKON JEeATETbHOCTH YeJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHIO YBAXXEHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHUYECKH OCMBICIIMBATh HHPOPMAIMIO U MPUMEHATH €€ N7 MOMOJHEHUs] 3HaHUMU, pelIeHus
WHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B menom copepxanue
yuebHoro mpenmMera «XuUMUs JaHHOTO YPOBHS M3yU€HHUs OPUEHTHPOBAHO HA ()OPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PCHUECKON OCHOBBI JIJIsi TIOHUMaHUsT QUIOCOPCKUX HICH, TaKUX Kak:
MaTepuaibHOe €AMHCTBO HEOPTaHUYECKOTO M OPraHUYECKOro MHUpa, 00YCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, TTO3HABAEMOCTh IMPUPOJIHBIX SIBJICHUHN MyTEM DKCIIEPUMEHTA
U pEIIeHUs NPOTHBOPEUYUN MEXKIYy HOBBIMU (PAaKTaMHU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEHICHUH JKOJIOTHYECKUX MPOOJIeM, a Takke MpodiieM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbSI, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nmnnane pemeHus 3amady  BOCHHUTAHUS, Pa3BUTUS M COLMAIU3ALMH  OOYJaIOIIUXCS
NPUHATBIE MNPOrpaMMON IO XMMHUHM IOJAXOJbl K ONPENEICHUIO COJAEPKAHUS U IOCTPOECHUS
npeaMeTa MpeyCMaTpuBarOT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JIEHCTBUH, MMEIOIIHX
0a30BoOe 3HAUCHUE I PA3TUYHBIX BUIOB JEATEIBHOCTH: peUIeHHs IpobiieM, IOUCKa, aHaIu3a U
o0paboTkn wuH(pOpMAIMK, HEOOXOOUMBIX JJIsI MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
MCCJIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke npenoaBaHus XMMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIer0 00pa3oBaHMUsl, TaK U
Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs, IpPU  ONPEIEICHUU  COJEp)KaTEIbHON
XapakTEPUCTUKUA LEJIeHd HM3y4YeHHUs MpeaMeTa HaIlpaBiICHUEM IE€PBOCTENEHHOM 3HAYMMOCTH
TPAIUIIMOHHO TpH3HAETCS (OPMUPOBAHHME OCHOB XHUMHYECKOW HAyKW Kak o0iactu
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COBPEMECHHOT'O €CTECTBO3HAHUS, IMPAKTHUYECKOW JESITEIbHOCTH 4YEJOBEKa M KaK OJHOIO W3
KOMIIOHCHTOB MHPOBOH KyiIbTyphl. C METOIWYECKOW TOYKH 3pPEHUS TaKOW MOAXOM K
OTIPENICIICHUIO TIeIICH N3yYeHUs MPeIMETa SIBJISICTCSI BIIOJIHE OMPABIAHHBIM.

CoryacHO NaHHOW TOYKE 3PEHUS TJIABHBIMH ISJISIMH H3y4YeHUsS MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (OpMHUpOBAaHHME CHCTEMbl XUMHYECKUX 3HAHUH KaK BaXHEUIICH COCTABJISIONICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOHW JIE)KAT KIIIOUEBBIC TMOHSTHS,
(byHIaMEHTAIbHBIC 3aKOHbI M TEOPHUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBJICHUS;

e (OpMHUpPOBAHHE U Pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHYCCKHUX PEaKIii, HEOOXOIUMBIX JUIsI IPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B TIPUPOJIC, B IPAKTUICCKOM U
IMOBCEAHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHA U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSICHEHUEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBuWil 0e301acHOro
oOparlieHusl C BEIIeCTBaAMHU.

Hapsiny ¢ atuM, copepikarelibHasi XapaKTepUCTUKA IeJIed M 3a/1a4 M3YYCHUs TpeMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cucrteMe cpeaHero ooOmiero ooOpazoBanus. CeroaHs B MPENoJaBaHUU XUMUU B OoJjblel
CTETIEHU OTHAETCA NPEANOYTEHHE NPAKTUIECKOH KOMIIOHEHTE COJCpXKaHHUA OOy4YCHHS,
OPUCHTUPOBAHHOW Ha TMOATOTOBKY BBIYCKHHKAa 0OIICOOpa30BaTEIbHON  OpraHU3allvH,
BJIQJICIONIETO HE HA0OpOM 3HAHWMU, a (HYHKIMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHBHOTO TIOJYYCHUS 3HAHWA U MPUMEHEHHS WX B PCATbHOU KHU3HH JUIS PCIICHHS
NPaKTUYECKUX 3a/1a4.

B cBi3M ¢ 3TUM mpH U3YyYEHUHM TMpeaMeTra «XUMUsS» JIOMUHHPYIOIIEe 3HAYCHHE
nproOpeTaloT TaKKe IeNU U 33Ja9H, KaK:

amanTtanus  OOy4yarOmMXCsl K  YCIOBHSIM  JUHAMUYHO  Pa3BUBAIOLICTOCS  MUDA,
dbopMUpPOBaHHE WHTEIUICKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaM0o0Opa3oBaHUIO,
COTPYZIHUYECTBY, CaMOCTOSTEIIbHOMY TMPHUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH M UX IIPUMEHEHUEM;

dopMupoBaHHE Yy OOYYAIOIIUXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA),
UMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIJISI PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS POOIeM,
MOMCKA, aHaimu3a W 00paboTKM HWHGOPMAIMU, HEOOXOIUMBIX UIsI NMPUOOPETEHHUS OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHUMAeT BA)KHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUISI OLIEHKU C
MIO3HIINI KOJIOTHUECKOW OE30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIIECCOB
Ha OPTaHM3M YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
0o0yyaromuxcs: CrOoCOOHOCTH CaMOCTOSITENIbBHO NPUOOpETaTh HOBBIE 3HAHMUS 110 XUMHUU B
COOTBETCTBUH C KH3HCHHBIMU IMOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHbBIC HHPOPMAIMOHHBIC
TEXHOJIOTUH JUISI TIOMCKA M aHAIM3a y4eOHOH M HayYHO-IOMYJISIPHON HH(pOpMAIIK XUMHYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U pa3BUTHE Y 0OYUAIOUIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NTPH INIAHUPOBAHUH U MPOBEJICHUN XUMHUYECKOTO IKCIICPUMECHTA;

BOCIIUTAHHE y OOYy4YarOmUXCcs YOSKIEHHOCTH B TyMaHUCTHYCCKOW HAIpPaBICHHOCTH
XUMHH, €€ BAXHOW pONM B  PEHICHWH TMIOOATbHBIX MPOOJIEM  parMOHAIBHOTO
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MPUPOJIONIONB30BAHUS, TOMOJHEHUS SHEPreTUYECKHX PECYpCOB M COXPAaHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K TPUPOAEC H CBOEMY
3/I0POBBIO, & TAK)KE MPUOOPETEHUS OIbITa UCIIOIb30BAHUS MMOTYYCHHBIX 3HAHUM JJISI TPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKIMH SIBIICHUSIMHU.

B y4yebHoMm mnaHe cpemHero odiero obpazoBaHus mnpeaMer «Xumus» 0a30BOro ypoBHSA
BXOJIUT B COCTaB MPeIMETHON 001acT «ECcTecTBEeHHO-HAYYHBIC PEAMETE.

B ocHoBY 00pazoBaTenbHOI MPOrpaMMBbl 3aJI05KEHO MPUMEHEHUE ITU(PPOBLIX J1a00paTOpHii.
HcnonwszoBanne obopynoBanus neHTpa «Touka poctay npu peanusanuu ganHoi OIl mo3BossieT
CO3/1aTh yCIIOBUS:

* ISl pACIIUPEHUS COJCPIKAHUS IKOJIBHOTO OMOJIOTHIECKOT0 00pa30BaHUs;

* NIl TIOBBIIICHMSI TTO3HABATEIbHOW AKTUBHOCTH OOYYaIOLIUXCS B €CTECTBEHHOHAYYHOMH
obnacru;

* JUIS pa3BUTHUS JIMYHOCTU peOeHKa B mporiecce o0yueHus OMOIOTHH, €ro ClIOCOOHOCTEH,
(GhOpMUPOBAHHUS U YIOBJICTBOPCHHS COIIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

e 151 pabOTHl C OJApEHHBIMH IIKOJbHUKAMHU, OPTaHU3ALMHM UX PAa3BUTHS B PA3IMUYHBIX
o0nacTsx o0pa3oBaTeIbHOM, TBOPUECKOU IEATEIBHOCTH.

[Tpumensist uudpobie 1abOpaTOPUU HA ypOKaxX OMOJIOTHU, YUalIUEeCs] CMOTYT BBIIIOJIHUTH
MHO€ECTBO J1Ta0OpaTOPHBIX PadOT M SKCIIEPUMEHTOB IO IPOTPaMMe CPETHEH IIKOJIBI.

OO1ee yucino 4acoB, OTBEAEHHBIX JUIS U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmrero obpaszoBanusi, cocrapiser 68 yacoB: B 10 kmacce — 34 daca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Henenio).
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COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer oprannueckoi XUMHUM: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHHE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus: OpraHuueckux coequnennii A. M. bytneposa,
e€ OocHOBHbIe MOJIOKEHUA. CTpyKTypHbIE (DOpPMYJIBI OpPraHUYECKUX BellecTB. ['omonorus,
n3oMepus. XuMU4ecKas CBSI3b B OpraHM4ECKUX COCIUHEHUAX — OJMHAPHBIE U KPaTHBIE CBSA3H.

[IpencraBnenne o  kinaccudukanuu  opraHuyeckux  BemecTB.  HomeHnknarypa
OpPraHMYECKHUX COCIMHEHHM (cucreMaTHyeckas) M TpHUBHAJIbHBbIC Ha3BaHUS Ba)KHEHIIUX
IIPEACTABUTENEH KIIACCOB OPTAHMYECKUX BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YECHMs BEUIECTB U MX IPEBPAILECHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOIIOACHHWE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPraHUYECKUX BELIECTB MPU HArpeBaHUU (IJI1aBjlIeHUE, OOYTIMBaHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiA. MeraH um 3TaH — mpocreluine
IpPEJCTaBUTENIN aJIKaHOB: (U3MUECKHE M XUMHYECKHE CBOMCTBa (peakUuu 3aMelIeHHs U
TOpPEHUS), HAX0XK/IEHHUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUH pAl. DTHWIECH U NPONWIEH — IIPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA (PEaKkIMH TUAPUPOBAHHSA,
rajJJoreHUPOBAHUS, TUAPATALlUK, OKUCIEHHS U TIOJIMMEpHU3allun), OJy4eHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHHE, BaKHEUITNE XUMHUYCCKHC
cBoMicTBa (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOT0 KayduyKa U pe3UHBbI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKHH psia. ANETWieH —
IPOCTENUIINI MTPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3UYECKHEe U XUMUYECKHUE CBOICTBA
(peakuuu TUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHMUS), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAaHMS), MOIY4YEHHE U HpUMeHeHue. Tonyon: cocmasg, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpOBanus), noayierue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYecKas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
IIPUHAUIEKAIMMHU K Pa3JIMYHbIM KJI1acCaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPOIOB. IIpupoaHbIid Ta3 ¥ MOMyTHRIE HE(TAHBIC Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: MeperoHka, KpeKUHT
(TepMHUUECKH, KaTadUTUYECKUil), nupoau3. [IpoaykTel nepepadoTku HedTH, UX IPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroJib 1 IPOJYKThI €ro nepepadoTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MjIacTMacc, KaydyKoB U pe3uHsl, Kojuiekuuu «HedTs» u «Yroaby, MogenupoBaHue
MOJIEKYJ YTJEBOJOPOJOB W TaJOT€HONPOU3BOAHBIX, IPOBEICHHE NPAKTHYCCKON pPaOOTHI:
IIOJIy4YEHUE 3TUIICHA U U3YUYECHHE €TI0 CBOMCTB.

PacuérHbie 3agaun.

Boblunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIINH).
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Kuciopoacoaep:kamye opranudeckue coeJuHeHust

[IpenenbHbple OAHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHON: CTPOEHUE, (U3HUECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU MeETaJUlaMH, I'aJOreHOBOJOPOJAaMHU, TOpPEHue),
npuMeHeHne. BogopoaHeie cBsI3u Mex a1y MOJIEKyJlaMHu cCIUpTOB. JlelicTBUe MEeTaHoJla U 3TaHoJIa
Ha OpraHu3M YesloBeKa.

MHOroaToMHbl€ CHUPTHL. JTUJICHIJIMKOJIb W IJIMLEPUH: CTPOEHHE, (PU3UUECKHE U
XMMHYECKHE CBOMCTBA (B3auMOJEHCTBHE CO LIETOYHBIMU METAJlJIaMH, KaYeCTBEHHAs peakiys Ha
MHOTOaTOMHBIE cHUpTHI). JleficTBue Ha opraHusMm uesnoBeka. lIpuMeHeHue riauuepuHa u
STUJICHIIIUKOJISL.

@DeHOoI: CTPOCHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD (heHouIa.
[Tpumenenue penona.

Anpnerunsl M Kemouwl. DopManbIeruj, aneTambACTHA: CTpOCHue, (Qusmueckue u
XMMHUYECKHE CBOMCTBa (peakLUuu OKHMCIEHHS W BOCCTAHOBJIEHMS, KayeCTBEHHbIC DPEaKLUH),
[OJTy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpesebHble KapOOHOBBIE KMCIOThl. MypaBbuHast U YKCYCHAasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIIME JIJIs KiTacca KUCIIOT, PeaKIus
TepudUKalMM), MOoIydyeHue M mpuMeHeHue. CreapuHoOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeicTBue.

CrnoxHble YUl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. Ilpumenenune xupoB. buonoruyeckas posib KUPOB.

VYTneBoasl: coCTaB, KIIaCCH(PHUKAINS YIIIeBOAOB (MOHO-, TU- U TIOJKcaxapuabl). I mroko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJEKYJbl, (pU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucieHune amMmuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOKCHHE TJIIOKO3bI), HAaXOXKJICHHE B TPUPOJE,
npuMeHeHne, Ouonorudeckas poiib. @orocunre3. Dpykro3a Kak H30MEp TIIFOKO3HI.

Kpaxman n nemntonosa kak npupojsslie nonumepsl. CTpoeHue Kpaxmalia U IeJUTH0JIO3BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpoJIu3, KaUeCTBEHHAs PeaKus C HOJ0M).

OKcliepUMEHTabHbIE METO/bl HM3Y4YeHMs BELIECTB W HUX IpEBpAllleHUil: MpoBeJeHHE,
HAOJIIOJICHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KAaYECTBEHHbBIC
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcujgoM Mmenu(ll)), mMHOroaromMHbIX
cnupToB (B3auMozelcTBue mmuepuHa ¢ ruapokcugoM Menu(ll)), anpaerunoB (okucieHnue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m rmapoxcumom wmemnu(Il), B3aumopeicTBUe
Kpaxmaja C HOJIOM), MPOBEJICHUE NPAKTHUECKON pabOTHI: CBOWCTBA pPacTBOpa YKCYyCHOM
KHCJIOTBHI.

Pacuérnsble 3anaum.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pEaklUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MIIM IPOAYKTOB PEAKLIUN).

A3oTcozepikaliie OpraHn4eckiue CoeIMHEHNUS.

AMUHOKHCIOTBI Kak aMm@oTepHble oOpraHuyeckue coenuHeHus. Pusnyeckue u
XMMHYECKHE CBOMICTBA aMUHOKHUCIOT (Ha mpuMepe INMuuHA). buonoruueckoe 3HaueHue
aMHHOKHUCIOT. [lenTupl.

benku kak npupoJiHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. IlepBuuHas, BTOpHuYHas U
TpPETUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONIN3, JCHATYypallus,
Ka4eCTBEHHbIE peaKIUH Ha OeNKH.
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DKCrepUMEHTAIbHbIE METOJbl M3YUEHHUs BEIIECTB M WX MpPEeBpalleHH: HAOIIOJEHUE U
ONKCAaHNE JIEMOHCTPAIlMOHHBIX ONBITOB: JICHATYpallus OCIIKOB MpPH HAarpeBaHWU, I[BETHBIC
peaKkiuu OEIKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHUS

OcCHOBHbBIC TIOHSITHUSI XUMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BCHO, CTEICHb ITOJIMMEPHU3alliu, CPEIHSs MOJeKysapHas Macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MOTMMEPU3AIIUS U TOJTUKOHICHCAIIHSL.

DKCTIepUMEHTAIBHBIC METOJIbI M3YYCHHS BEIICCTB W WX MPEBPAIICHUN: O3HAKOMIICHUE C
o0pa3iamMu NpUpOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaMeTHBIX CBS3€i MpH U3ydeHUU opranudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BAHWE KaK OOIIUX ECTCCTBCHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSITUMN, SBJISIONINXCS CUCTEMHBIMU JJIS1 OTJICNIbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IIOHSATHUS: SBICHUE, HAYYHBIH (DaKT, TUMOTE3a, 3aKOH,
TEeOpus, aHaluu3, CHUHTE3, KiIaccupuKalus, TM[ePUOJUYHOCTb, HAOIIOJIEHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICITUPOBAHHE.

®uszuka: MaTepusi, JHepPTus, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPreTUUECKHI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIICCTBA, (PU3UUCCKUEC BEIIMUUHBI U CTUHUITHI
UX U3MEpEHUsl.

Buonorus: xinerka, opranusMm, Ouocdepa, oOMeH BemeCcTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCNKH, YIIIeBOIbI, KUPHI, PEepMEHTHI).

I'eorpadus: MuHEpaITbI, TOPHBIC TIOPOIBI, TTOJIE3HBIE NCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHoOrHs: MUIIEBBIE MPOITYKThI, OCHOBBI PAIMOHATILHOTO TUTAHMSI, MOIOIIIUE CPEICTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE MTPETapaThl, MATEPHAIIBI U3 UCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHNYECKAA XUMMUA

Teopernyeckne 0CHOBBI XUMHUH

XUMUYEeCKUH 3eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHas 000JIOUKa.
OHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTay, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacnpeneseHus 3JeKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHast KOH(UTYpaLUsl aTOMOB.

[lepnonnueckuii 3akoH u Ilepmogmueckas cucremMa xumMuuyeckux osnemeHtoB J[. H.
MengeneeBa. Cps3p nepuoaudyecKkoro 3akoHa M llepmonnueckoil cHCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIIOKHBIX BEIIECTB
0 FpynnaM U rnepuojam. 3HaueHue NeproAMYECKOro 3aK0Ha B pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XHUMMYECKass CBs3b. Buabl XHMHYECKOHl CBs3U (KOBaJEeHTHas
HETOoJISIpHAsi U TOJISIpHAsl, MOHHAS, METAJUTMUYecKas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKLEeNTOpHbIM). BogopoaHnas cBsa3b. BaneHTHOCTD.
DneKTpOOTpULATENBHOCTD. CTENeHb OKUCIIECHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemniectBa MONEKYISAPHOrO M HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTaJUIMYECKON PEIIETKY.
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[TonsiTve 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 101
BEIIECTBa B pacTBOPE.

Knaccugukanus Heoprannyeckux coeinnennil. Homenknarypa HeopraHMueckux BellecTB.
['enernueckas cBA3b HEOPraHUUECKHUX BEIIECTB, IPUHAIEKALINX K Pa3IMYHbBIM KJ1accaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHYECKHX peakUuil B HEOpPraHHMYecKOW Hu
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHUS U NpEeBpallleHus
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIHU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIME HA COCTOSHHE XUMHYECKOIO PAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponautnyeckas aucconuanus. CuibHble M cinadble 37ekTpoiuTsl. Cpeaa BOIHBIX
pacTBOPOB BEILIECTB: KKCas, HEUTpaJibHas, II€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHY.

OKCHepUMEHTAJIbHbIE METO/bl M3YyYEHUSl BEIIECTB U UX IPEBpALlEHUI: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB JI. W. MenneneeBa», u3yueHue
MoJieJIe KPHUCTAJUIMYECKUX PEIETOK, HaOMI0OJEHHUE M ONHCAaHHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKEeHHE MEepPOKCHAa BOAOPOJAa B IPHUCYTCTBUU KaTalln3aTopa,
OIpe/IeNIEHUE CPE/ibl PACTBOPOB BEILIECTB C NOMOIIbI YHUBEPCAIBHOTO MHIUKATOpA, peaKluu
HMOHHOrOo OOMEHa), MPOBEJIEHHE IMPaKTUYeCKOH paboThl «BiusHue pa3nuuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKLIM.

PacuérHbie 3agaun.

Pacuérbl 1o ypaBHEHUSIM XUMHUYECKHX PEAKIUI, B TOM YKCJIE TEPMOXUMUYECKHE PAaCUETHI,
pacu€Thl ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuveckass Xumus

Hemeramnel. Ilonoxenne HemerauioB B llepuoanueckoil cucteMe XHMHYECKUX
anementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aTtoMoB. Dusmyeckune CBOICTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XVMUYECKHE CBOHCTBA BAXKHEUIIMX HEMETA/UIOB (TAJOTCHOB, Cephl, a3ota, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUI0B, KUCIOPOICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUM).

[TpuMmeHeHnEe BaXKHEUIINX HEMETAJNIOB U UX COCIUHEHU.

Meramnsl. 1lonoxenue metaioB B llepruoanyeckoi cucTeMe XUMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpPSKEHUIN
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWMIMX METAJUIOB (HATPUH, Kaluid, KalbIUd, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKEeJIe30, Me/lb) U UX COEJUHEHUH.

OO6mme ciocoObI MoTyYeHust METaJuIoB. [IpiMeHeHe MeTayuioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M WX IPEBPALLCHUI: H3y4YEHHE
KOJIJIEKIINH «MeTalIbl U CIIaBbl», 00pa3I[0B HEMETAIUIOB, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a7ad,
HaOJIOZIGHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX U JIA0OpAaTOPHBIX OIBITOB (B3aUMOJIEHCTBHE
TUIPOKCHU/IA aJIFOMUHUS C pacTBOpPaMH KHUCJIOT U 1IeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIOB).

PacuérHbie 3agaun.

Pacuérbl macchl BemiecTBa MM 00bEMa Ia30B 0 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 y4acTBYIOUIMX B peaKkIMHM BELIECTB, pacuéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET PUMECH.
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XuMHuA U )KU3Hb

Ponp xuMuu B 00ecrie4eHIHN SKOJOTUYECKOM, SHEPTETHUYECKON U MUILEBON 0€30MacHOCTH,
pa3BUTUN MeAULIMHBL. [[OHATHE O HayYHBIX METOaX MMO3HAHMS BELECTB U XUMUYECKUX PEAKLIUM.

[IpencraBnennst 00 OOmMMX HAYYHBIX MNPUHOWINAX MPOMBIIUICHHOTO TOJYYCHHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHpE BELIECTB UM MAaTEPHAIOB: BAXXHEHIIME CTPOUTEIbHBIE MATEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPacKH, CTEKJIO, KEpaMUKa, MaTepUajbl Uil JJIEKTPOHUKH,
HaHOMaTepHallbl, OpPraHM4eCKUE U MUHEpPaJIbHbIE y10OpEHUS.

XrMHus U 3[J0pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiia 6€30MaCHOr0 MCIOIb30BaHMs PENapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBS3€H MpHU U3ydeHHH OOIIel M HEOPraHWYEeCKON XUMHU B
11 kylacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSITHH,
TaK YU MOHATHH, SABJIIFOLIUXCS CUCTEMHBIMM JUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

OO0m1re ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIIN3,
CHUHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIIOJIEHHE, HKCHEPUMEHT, MOJEINPOBaHUE,
U3MEPEHHUE, SBIICHHE.

®usuka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, NPOTOH, HEHUTPOH, MOH, HU30TOII,
pPaZInOaKTHBHOCTh, MOJIEKYJa, YHEPreTHYeCKUll YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEJIMYMHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHu3M, SKOocHCTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKasI IIPOMBIILIIEHHOCTD, METaJLITyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJoB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MAIIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass HPOMBIIICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IIpEnaparoB, MMPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs IIPOMBINUIEHHOCTD,
HAaHOTEXHOJIOTUH.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
porpaMM CpeaHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero o0pa3oBaHus ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOIXO.

B cootBercTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJXOAOM B CTPYKTYp€ JIMYHOCTHBIX
pe3y/lbTaTOB OCBOEGHUS IpeaMeTa «XUMHs» Ha YpOBHE CpEAHEro ooOuiero ooOpa3oBaHMs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINUE!

0CO3HaHHE O0YYaIOLIUMHCA POCCUHCKOM Tpa’kJaHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BON HAyKHU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBATbCS B CBOCH JEATEIBHOCTH
LICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TNPUCYIIMMHU LEJIOCTHOM CHCTEME XMMHUYECKOIro
o0pa3zoBaHus;

HaJIMYMEe IPABOCO3HAHUSA SKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS HpeAMeTa «XUMUS» IOCTHTalTCs B EIUHCTBE
yu4eOHOM M  BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C T'yMaHUCTHYECKUMH,
COLUOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeajJjaMH POCCUICKOIro
TpaXIaHCKOTO 0O0mecTBa, NPUHATHIMH B OOIIECTBE HOPMAMH W MPAaBUJIAMH IOBEICHHUS,
CHOCOOCTBYIOUIMMHU IPOLIECCAaM CaMOIIO3HAHUS, CAaMOPa3BUTHA M HPAaBCTBEHHOI'O CTaHOBJICHHUS
JTUYIHOCTH 00YJAFOIIHXCSI.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaXaroT COPMHPOBAHHOCTH
OTbITa TO3HABATEIBHONM W TPAKTHYECKOW JESITEIBHOCTH OOYYAIONIMXCS TI0 pealn3aluu
IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHUS:

0CO3HaHMs 00YYaIOLMMKCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMNOPSAKY;

IPEICTaBICHUA O COLMAIBHBIX HOpMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIILHOCTU MPHU CO3JIaHUH YUEOHBIX MTPOEKTOB,
peleHnn yuyeOHbIX U MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX SKCIICPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apI'yMEHThI IPYTUX
IIPY aHAJHM3€E Pa3IMYHBIX BUJOB y4EOHOU NEesTEIHLHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0 OTEYECTBEHHOU
XUMUU;

yBa)KE€HHs K IIpolieccy TBOpYECTBAa B 00JIACTM TEOPUM U IMPAKTHUUYECKOIO NPUMEHEHHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHS] HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIr0/JeHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U IPAKTHUKOB,;
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MHTEpeca M I[I03HABATENIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM aHAJIU3e
UH(POPMAITUH O TIEPEIOBBIX JOCTIKCHUSX COBPEMEHHOW OTCUECTBEHHOW XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHUSI;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalluW, CBSA3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATh CBOE IOBEJICHWE W TOCTYNKH CBOUX TOBApHUIIEH C TO3WLUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEH 3J0poBOro M Oe3omacHoro obOpasza >KU3HHM, HEOOXOJUMOCTHU
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOMrofieHus MpaBmJl OE30MACHOTO OOpalleHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
JKU3HHU U B TPYIOBOHM J€ATEIHbHOCTH;

MOHMMAHUSA [EHHOCTH TPaBWJI WHAMBHAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HAHHUS TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aJTKOTOJIS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHMA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JACSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIBbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YYECHHIO MpOodeccHil pa3IMYHOTO poJia, B TOM YHWCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHUS K TPYY, JIOJSIM TPpYJa U pe3yJbTaraM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHAMBHIYalbHON TpaeKTopuu oOpa3oBaHUs,
Oymymieit mpodeccuu U peann3anuu COOCTBEHHBIX XU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEl 00IIecTBa;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

MOHMMAHHUSA TJIO0ATFHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIONB30BAHUS JOCTHKEHUI XUMUU ISl PEIICHUs] BOIPOCOB
PaLMOHAIBLHOTO IPUPOI0IIOJIB30BaAHNUS;

AKTHUBHOTO HENPUATHS JIEWCTBHI, MPUHOCIIIMX BpEA OKPYKAKOUIEH NPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONPUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJUYMsl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIBTYphI, OIbITa
JEATEIbHOCTH HSKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO03HABATEIILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTHUBHO
MPOTUBOCTOSTH UACOJIOrHH XeMohoouu;

7) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU;
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NOHUMaHMA clneuu(pUKd XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBILUIEHUS], CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIleM
MHUpPE KAaK O €IMHCTBE IPUPOAbI U 4YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodIeM COXpaHEeHUs PUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAUYMMOCTH XMMHUHM JJIsl COBPEMEHHOW LMBWIM3ALUU: B €&
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHON pPOJIM B CO3/1aHWM HOBOM 0asbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOHUYHMBOIO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
DHEPreTUYECKOW, TMHUIIEBOH M DKOJOTHMYECKOW Oe30MacHOCTH, B PAa3BUTHH MEIHMIIMHBL,
00ecreyeHn! yCIIOBUH YCIEIIHOro Tpyla U 3KOJOIMYECKH KOM(POPTHOM KHU3HHU KaXJI0ro YjeHa
00111eCTBa;

€CTECTBECHHO-HAYYHOM TPAaMOTHOCTHM: IIOHUMaHMS CYIIHOCTH METOJOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS AJIs
aHau3a U OOBSACHEHMs SIBJICHUI OKpY’XKAIOIIEro MHpa M MPOUCXOIAIIMX B HEM HM3MEHEHU,
YMEHHUS JieJaTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MTOJIyYE€HHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOIb30BaTh XUMUUYECKUE 3HAHUS JUISl PELLIEHUS TpodiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K IO3HAHUIO U MCCIIE0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEpbIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJYYEHHMIO HOBBIX 3HAaHMW 10 XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMHU;

UHTEpeca K 0COOEHHOCTSM TPyZAa B Pa3IMYHbIX cepax mpodhecCHOHATHHOMN e TeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHUS YYEOHOro MpeiMeTa «XUMUs» Ha ypOBHE
cpeaHero o0miero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIC NI (POPMHPOBAHUS MHUPOBO33PCHHUSI OOYYAIOMIUXCS MEKIUCIUIUIMHAPHBIC
(MexXnpeaMeTHbIE) OOLIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAyYHOU KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SIBICHUE, MPOIecC, CHCTeMa, HAYYHBIH (aKT, MPHUHIUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIC0OBAaHUE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEPCAJIbHBIC yueOHbIE JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIC), oOecreunBarone (HopMUpOBaHHE (YHKIIMOHAIBHONH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMHN 00Yy4aroIuXCs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ HMCIOJIB30BaTh ~ OCBOCHHBIC  MEKIMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE IEHCTBHS B IO3HABATEIbHOU U
COLIMAIBHOM MTPAKTHKE.

MeranpeameTHbie pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH y4e€OHBIMU
NI03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OBgJiajieHne YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH A€ CTBHSIMH:

1) 6a3oBble JIOTHYeCKHUE AeiiCTBUS:

CaMOCTOATENILHO (POPMYJIMPOBaTh M AaKTyaJIM3UPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNATh WENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTU C TOCTABJICHHBIMU LCIIAMU;
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UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCH(UKALIUHN BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIMBATh TPUUYUHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3Yy4aeMbIMU SBJICHUSIMHU;

CTPOWUTH JIOTUYECKHE pACCYXIEHHUS (MHAYKTHUBHBIC, JEIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIBI M 3aKIIFOUCHUS;

MPUMEHATH B IMPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XMMHH CUMBOJIUYECKUE (3HAKOBBIC)
MOJIEIH, TPe0OPa30BBHIBATH MOAEIIHHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIIEMEHTA,
XuMu4ueckass (opmMyna, ypaBHEHHE XHMHUYECKON peakiuu — TpU pPEIIeHUH Yy4eOHBIX
MIO3HABATENILHBIX M TPAKTUYECKUX 3a/a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCIeN0BaTENbCKUE e cCTBUS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYUYHOTO TTO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

dopMynupoBaTh LEAM M 3aJa4d  MCCIEAOBAHUS, HCIOJb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIIUPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KJICHHI,

BJIQ/IeTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUA M TPOBEICHHS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOJIOATh 32 XOJIOM IPOLECCA, CAMOCTOSATEIBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (GopMynaHpoBaTh OOOOUICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIETAHHOM
pabore;

nproOpeTaTh OMNBIT YYCHHYECKOHW HCCIIEAOBATENIbCKOM W TPOEKTHOM JesITeIbHOCTH,
MPOSBISATH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIHbHOMY IIOMCKY METOJOB pElICHUs
NPaKTUYECKUX 33/1a4, TPUMEHEHUIO PA3INYHBIX METO/IOB TIO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCSI B PA3IMYHBIX HCTOYHHKAX WHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HMH(POPMAIIMIO PA3IUYHBIX BHUJOB M (OPM TPENCTABICHUS, KPUTUUYCCKU
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dopMynHupoBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOABI TPU TOUCKE W OTOOpe
uHbOpMaIui, HEOOXOAUMOM /7S BBIIIOJIHEHUS y4eOHBIX 33/1a4 ONpeAeNEHHOrO TUTIA;

nproOpeTaTh OMBIT WCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpeCTaBIeHUS WH(OPMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCITIOJIB30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA TpU paboTe € XUMHUYECKOH
uHbOpMalMel: MPUMEHATh MEXIpeAMeTHbIe ((U3MuecKkue M MaTeMaTH4YeCcKHe) 3HaKu U
CHUMBOJIBI, (hopMyITel, aOOpeBUATYPBI, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPeo0pa30oBhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIIATHOCTH.

Osgiiajienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMbI B XOJie JHAlIOra U/WUIN TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYITUPOBATH CBOM MPEIAJIOKEHUS OTHOCHUTEIHHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yibTaTOB MO3HABATEIBHOW AEATEIHLHOCTH, MOJYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHUMHUYECKOTO
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9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO HCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanmu3anuu y4eOHOrO MpoekTa W (HOPMYJIHPOBATH BBIBOJABI 1O PE3yiIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM yTEM COTIacOBaHMsI MO3ULMHA B X0/1€ 00CYXIeHUSI U1 00MEHAa MHEHHSIMU.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJsATHBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYIIECTBIATH CBOIO ITO3HABATENIbHYIO ACSITEIBHOCTD,
ompenenss € Ienu W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIeHCTBUH NpU BBINOJHEHUU Y4€OHBIX M MCCIEIOBATENbCKHUX 3a/1ad,
BBIOMpaTh Hanbosee F3(PHEeKTUBHBIN CIIOCOO MX pPEeIIeHHs ¢ YYETOM IMOy4YeHHUsS] HOBBIX 3HAHHUN O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIIAITh CAMOKOHTPOJIb CBOEM JACATEIIBHOCTM HAa OCHOBE CaMOAHalu3a U
CaMOOLIECHKH.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUs OTPAKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUNA NPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOJUMOW s
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOI cpesie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATaroIIne
HOHATHUS (XUMUYECKUH AJIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, yYrIepOAHBIH  CKEJIET,
byHKIIMOHATbHAS TPYMIa, pajuKan, H30MepHus, HW30MEepbl, TOMOJIOTMYECKUN psil, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOA M a30TCOJAEPKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAaHUS
IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (PAKTOJIOTHUECKHE CBEACHHS O CBOICTBAX,
cocTaBe, OJMyYeHUU 1 0€30MaCHOM HCIOJIb30BaHUU BAKHEUIITUX OPraHNYEeCKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JIeATEIbHOCTH YEJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbIE MPU3HAKHU MOHSATHI, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS [TPU ONIMCAHUH COCTaBa, CTPOCHHUS U
MpEeBpaIeHU OpraHNYeCKUX COSTUHEHUIH;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYIl OpraHMYECKUX BEIECTB
U YpaBHEHUU XUMHUYECKUX peakLUii, U3rOTABJIMBATH MOJEIN MOJIEKYJ OpraHM4eCKUX BELECTB
JUTSL WJUTIOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAIJIEKHOCTh U3yYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 MX COCTaBy U CTPOCHHUIO K ONpeAeNéHHOMY KIacCy/TpyIie COeAMHEHUN
(YyrneBomopobsl, KHCIOPOA M a30TCOAEpKAllue COENWHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COEMHEHMs), JaBaTb UM Ha3zBaHus 1o cucrematuueckod HomeHkiatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTAEIBHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIHIIEH,
alleTUICH, STHJICHIJIMKONb, TJIHLEPUH, (EeHOT, (OpMalbACTHll, aleTalbIeru], MypaBbHHAs
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KHCIJIOTA, YKCYyCHas KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApPUHOBAs KUCIOTA, IJII0K03a, (QPyKTO3a,
Kpaxmajl, IeJUII0J103a, TIIULIH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAEIATh BHJbl XUMHYECKOH CBSI3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATH IOJOKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. BytnepoBa ansi 0OBbsSICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, mermnOyraauen-1,3, OeH3od,
METaHOJI, 3TaHOJI, STUICHIJIHNKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIi003a, aMHHOYKCYCHas KHUCIOTa), WJUIIOCTPUPOBAThH
TEHETHUUYECKYIO CBSI3b MEKJY HMMH YPAaBHEHUSMH COOTBETCTBYIOUIMX XMMHYECKHX DPEAKLUM C
UCTIOJIB30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepu30BaTb HCTOYHUKH YIJIEBOJOPOJHOIO ChIPbS
(He(Th, TPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepPadOTKH M TPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB EPEepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOJIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMUECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB UM MPOILYKTOB PEaKLIUN);

c(OPMHPOBAHHOCTbh YMEHUH BIIQJIETh CUCTEMOI 3HaHUIl 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUS, MCIONb3YEMbIX B XHMHUU I[P M3YyYEHUU BEUIECTB M XHUMUYECKUX SIBJICHUUN
(HabmrofieHue, W3MEpEeHHe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHUE 3HAHUS JUIsl IPUHATUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBS3aHHbIX
C BEILIECTBAMU U UX IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIa MOJb30BAHMS XUMHUYECKON MOCYA0U U
71a00paTOpPHBIM 000PYIOBaHUEM, A TAKXKE ITpaBUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSMHU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb U BBIIOJIHATh XMMHUYECKUHA SKCIEPUMEHT
(mpeBpallleHusi OpraHU4YEeCKUX BELIECTB IPU HAarpeBaHUU, MOJYyYEHUE ATUIIEHA U HU3YUYEHHE €ro
CBOWCTB, KauyeCTBEHHbIE pEaKIMM OPraHMYECKUX BEIIECTB, JEHATypalus OeIKOB IpH
HarpeBaHWH, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBHUU C MPAaBMIIAMU TEXHUKH 0€30IaCHOCTH
npu oOpallleHUH C BEIEeCTBAMU M JIaOOpPaTOPHBIM 000pPYIOBaHUEM, MPEACTABIATh PE3YJIbTAThl
XMMHUYECKOI0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHHUH COOTBETCTBYIOLIMX pEAKIUN U
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKHA AHATM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
HOJy4aeMyt0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MHpopMaluu, IHTepHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHMI COOII0OJaTh IMpaBUJIa HKOJIOTMYECKH II€JIECO00pa3HOro
HOBEJICHUS B OBITY U TPYJOBOH JEATENBHOCTH B LEISAX COXPAaHEHHS CBOErO 3JI0POBbsS U
OKpYy’Karollled NPUPOJHON cpenbl, 0CO3HaBaTh ONACHOCTh BO3ECHCTBHS Ha >KMBBIE OPIaHHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BeUIeCTB, NOHMMas cMbica mnokaszarens [I/JIK, noschsate Ha
npuMepax crnocoObl YMEHBUICHHUSI U IPEJOTBPAICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKA;

JUId O0Yy4YarolMXCs ¢ OrpPaHMYEHHBIMH BO3MOXHOCTSIMHM 3[J0POBbS: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUYECKHUX SBICHUH;

JUIs  CJHeNbIX W ClIa0OBUIAIIMX OOYYArOIIUXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aist 3anucu XuMuaeckux Gopmyi.
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11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01mas u HeopraHudecKasi XUMHUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHWMHYECKOM COCTaBJIIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpA, POJIM XHMHU B IO3HAHWW SIBICHHA TPHUPOIBLI, B (POPMUPOBAHUU
MBILIUICHUSI U KYJIBTYPhl JIMYHOCTHU, €€ (YHKIMOHAIBLHOM T'PAMOTHOCTH, HEOOXOIUMOW IS
pEeUICHUsT TPAKTUYECKHX 3a7ad W JKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3710pPOBbIO U MMPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJAraroIIne
MOHATHUS (XUMHYCCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJICKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O0O0BEM, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHBb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAS, METaJNIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAsd  pEIIETKA, THUIBI XUMHYECKUX  PEAKIUi, PacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, SJCKTPOJUTHUECKAs TUCCOLUAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOW  peaklMM, XHUMHYECKOE€ paBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
3IIEKTPOJIUTUYECKON AuccolManuvu, Tnepuoandyeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUM MPU XUMHUYECKUX
peakiusaX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH, MHPOBO33PEHUYCCKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHUX SIBIICHUH,
dakTosornyecKkue CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCMIOJIb30BAaHUU
BRXHCHIIINX HEOPTaHUIECKHUX BEIICCTB B OBITY M MPAKTUICCKON JIEATEIIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBIABISATH XapaKTEPHbIE MPU3HAKHU MOHSATHI, YCTaHABINBAThH
MX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATHS IMPU OMUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHUN MCIOJIB30BATh XUMHUYECKYIO CHMBOJIHUKY I COCTABJICHHS
dbopMyn BelIeCTB W ypaBHEHUN XUMUYECKUX pEaKIUi, CHUCTEMATHUYECKYyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHaibHblE Ha3BaHHUS OTIENbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblii ras,
VIJIEKUCHBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETall€Has W3BECTb, NMUTbEBAs COJA, NUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUUYECKON CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJUIMYecKas, BOJAOPOJHAS) B COCIUHCHUSX, THUI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BEIlECTBAa (aTOMHAas, MOJEKYJISpHas, MOHHAsA, META/UIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COCIUHEHUI;

c(hOopMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHMYECKUX BEIICCTB
[0 X COCTaBY K OMpeAeNEHHOMY KIIACCy/TpYyIIe COeUHEHUN (IIPOCThIE BELIECTBA — METAUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIE TUIPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh, YMEHHUH pacKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh ~YMEHUWM  XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 nepuoioB [lepuoanueckoit cuctemMbl XUMUYECKUX 351eMeHToB /1. U.
MenzeneeBa, UCHONB3YS MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUECKUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XHMHMUYECKHX DJJIEMEHTOB M UX
COEeIMHEHMH 110 nepuoAam u rpynnam Ilepuoguyeckoil cucrembl XxumMuueckux snnemenTos 1. U.
Menneneena;
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c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOWCTBA HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KIIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIY HEOPraHWYeCKHMMH BEIIeCTBAMU C IIOMOIIBI YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3InYHBIM
npu3HaKaM (YUCIy W COCTaBy pPEAarupyrolIuX BEMIECTB, TEIUIOBOMY J3(PQEKTy peakiuH,
M3MEHEHUIO CTETNICHEeH OKUCICHHUSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUMN COCTABIIATh YPABHEHUS PEAKIIUN PA3TUYHBIX TUIIOB, TIOJHbIE
U COKpallEHHbIC YPAaBHEHUS peaKUUil MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
pEaKUMH UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUU, MOATBEPKAAIOIINE KaueCTBEHHBIM
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACHO3HABATH OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPIaHMYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIu OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEHICHHS XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHUYECKHE IIPOIECCHl, JIeKallhue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYCHHSI CEPHON KHCIIOTHI, aMMHaKa, a Takke cHopMHpPOBAaHHOCTH
IpeJCTaBICHU 00 OOIIMX HAYYHBIX MPHUHIUIAX M IKOJOTHYECKHX MPOoOIeMax XMUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJisl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMUUYECKHX
peaxIusax, Macchl BEIIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIISCTB, TEIIOBOTO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChI BEILIECTB, IPEBPAIICHUS U COXPAaHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUJIA MOJH30BAHMS XUMHUYECKON MOCYA0U U
n1abopaTopHBIM 000pYyIOBAaHUEM, a TAKXKe MpaBuiia 00OpallleHus C BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUUN TJIAHUPOBATh M BBIIOJHATh XUMHUYECKUNU HKCIEPUMEHT
(pa3znoxeHue NEpoKCcHIa BOJOPOAA B NPUCYTCTBUM KaTalIW3aTopa, OIPEICIECHUE CPENbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuu, PEeaKIMd HOHHOTO OOMEHa, KA4eCTBEHHBIC PEAKIMU Ha
cynbdar-, kapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3aMau o temam «Mertamiel» U «HeMmeramiabl») B COOTBETCTBHHM C TPaBWIAMU TEXHUKH
0€30MacHOCTH MpHu 00pallleHrH ¢ BEUIECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, MIPEACTABIAThH
pe3yabpTaThl XUMHUYECKOTO DJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHUPOBATH BBIBOIBI HA OCHOBE 3THX PE3Y/IbTAaTOB;

c(OPMUPOBAHHOCTh YMECHHH KPUTUYECKH aHAIM3UPOBATH XUMHUYCCKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOIl KOMMYHUKaluu, IHTepHEeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHHMI CcOOII0OJaTh MpaBUJIa HKOJIOTMYECKH II€JIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATEIHHOCTH B LEISIX COXPAHEHHS CBOErO 3/I0pOBbA U
OKpY’Karollled MPUPOIHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
OmpeAeEHHBIX BEIICCTB, MOHUMAasi cMbIC rokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;
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JUId O0Yy4YarolMXCs ¢ OrpPaHMYEHHBIMH BO3MOXHOCTSIMHM 3[J0POBbS: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMHUYECKHUX SBICHUH;

JUIs  CJHeNbIX W ClIa0OBUIAIIMX OOYYarOIIUXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMuaeckux Gpopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecTBo yacoB DJIEeKTPOHHbIE
Ne /it HaunmeHoBaHMe pa3/ie/ioB U TeM Kontpoabmr | Tpakrieck (uudpossbie)
NPOrpamMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI pecype
Pa3nes 1. TeopeTruueckue 0CHOBbI OPraHNYecKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Hroro no pazueny 3
Pa3nes 2. Yruesogopoasl
2.1 [IpenenpHbIC YTIIEBOAOPOAbI — AJKAHBI 2
29 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 1
QJIKAJIMEHBI, ATKUHBI
2.3 ApomaTHuecKkue yrieBoaopoabl 2
24 [IpupoiHbIE HCTOYHUKH YTIIEBOJOPOIOB U 3 1
UX nepepadoTka
Hroro no pazueny 13
Pa3nea 3. Kuciopoacoaepskaiiue opranHu4ecKue coeJHHeHHs
3.1 Crnuptsl. @eHou 3
32 Anpaeruapl. KapOOHOBEIE KUCIIOTHI. 7 1
CnoxHbie dGupbl
33 YrneBoabl 3 |
Ntoro no pazgeny 13

Paznen 4. A3oTcoaepskaniye oprannyeckne coeTuHeHust
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4.1 ‘ AMuHBL. AMUHOKUCIIOTBL. benku 3
Hroro no pazueny 3
Pasjnen S. BeICOKOMOJIEKY/ISIPHbIE COCIUHECHUS

5.1 ‘ [Tmactmaccel. Kayuyku. Bosokna 2
Hroro no pazageny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC
KoJuunyecTBO 4acoB DJIeKTPOHHBbIE
Ne n/n I:;;‘rl‘;‘:if;::l HE PR TN Bcero Konrpoisn IlpakTHieckH f)]g]d)(zll)foo:al:;)mﬂble
ble padoThI e padoThbl pecypebi
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonuueckas cucTeMa XUMHUYECKUX 3
anemenToB JI. M. Meneneena
12 Ctpoenue BerecTBa. MHOrOOOpasue 4
BEIIICCTB
1.3 XHMMHYECKUE PEAKLIUU 6 | |
Hroro no pazueny 13
Pa3nen 2. Heoprannueckasi XumMust
2.1 MerTanibl 6 1
2.2 HemeTtamns 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX )
BEIIICCTB
Hroro no pazueny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 ‘ XUMUS U KU3Hb 4
Ntoro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB DIeKTPOHHBIE

ara

Ne A uudpoBbie
Tema ypoka Kontpoin IIpakTHyec W3yuen ¢p

n/m Bcero HbIE KHe s o0pa3oBareJb

padoThbI padoThI HbI€ pecypchl

[IpeamMeTr opraHnYecKON XUMUH, €€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE

Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. Bytneposa, e€ oCHOBHBIE 1
MOJIOKEHUS

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemiects. HomeHkmarypa
(cucremarnyeckasi) U TPHBHAIBHBIC
Ha3BaHUA OPraHNMYCCKUX BCUICCTB

AJKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHUYECKUH paa

Meran u 3TaH — npocTenime
MPEJICTABUTENN AJTKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

OTUJIEH U MPOIUIeH — MpocTeiime
MIPEJICTAaBUTENH aJIKEHOB

[TpakTryeckas padora Ne 1. «[lomyuenue
STUJICHA U U3YYEHHE €r0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
9 MetunOyTanueH-1,3. [lonyuenue 1
CUHTETHYECKOT0 KayyyKa U pe3UHbI
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10

AJKUHBL: COCTaB U OCOOEHHOCTHU CTPOECHHMUS,
TOMOJIOTMYECKUH Psil. ALIETHIIEH —
IPOCTEUIINN IPEACTABUTENb AJIKUHOB

11

Beruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

12

Apenbl: 6eH301 U TOIyol. TOKCHYHOCTh
apeHoB

13

I'enernyeckas cBS3b yIi€BOAOPOIOB,
MIPUHAICKANTUX K PA3IMYHBIM KJIacCcaM

14

[IpupoHbIe HCTOYHHUKH YTIIEBOJOPO/IOB:
HPUPOJIHBIN ra3 U MOMyTHbIC HEDTSHBIC ra3bl,
He(DTh U IPOAYKTHI €€ epepadoTKu

15

[Tpupo/HbIC HCTOYHHUKH YTIIEBOJOPO/IOB:
HPUPOIHBIN ra3 U MOMyTHbIC HEQTSHBIC ra3bl,
He(DTh U IPOAYKTHI e€ epepadoTKu

16

KonTponbHas pabota no pazaeny
«YTIIeBOAOPOIBDY

17

HpelleJII)HI)Ie OIHOATOMHBIC CIIMPTHI:
MCTAaHOJI ¥ OTaHOJI. BOI[OpO[[HaFI CBA3b

18

MHoroatoMHbI€ CIIUPTHBI: STUJIICHITIMKOJIb U
TJIMOCPHUH

19

®eHoII: CTPOCHUE MOJICKYJIBI, (PU3NIECKHE U
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

20

Anpaeruapl: GOpMaNIbICTH M alleTAIbICTHI.
AneroH

21

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsl Ml YKCYCHAsI

22

[TpakTuueckasi pabora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KUCJIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA KHUCJIOThI, KaK

23 MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KHCIOT

4 Mpia kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOMOIIee JIeHCTBHE
CrnoxHble 3(upbl KaK MPOU3BOHbIE

25 KapOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX
2(upoB

26 XKupsl: runponus, npuMeHeHue,

OMoJIOTHYecKasi POJIb )KUPOB

VYrneBojbl: cocTaB, KiaccupUKanus.
27 Baxuelme npeacTaBUTENN: TII0K034,
¢bpykTO3a, caxapos3a

Kpaxmai u nemironosa kak NpupoHbie

28
TTOJTMMEPHI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconep:xaiiyue opraHuuecKue
COEIHEHUS»

30 AMUHBI: METWJIAMUH U aHWJINH

AMWHOKHCIIOTHI KaK aM(OTEpHBIC
31 OpraHUYECKUE COCAMHEHUS, UX
ouosiornueckoe 3HaueHue. [lentumapt

benku kak npupoaHbIe

32 BBICOKOMOJICKYJIAPHBIC COCAMHCHUA
33 OCHOBHBIC TIOHITHS XHMUH 5

BBICOKOMOJICKYJISIDHBIX COCAUHCHUU
34 OcCHOBHBIE MCTOABI CHHTC3a

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ.
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‘ [InacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoa
bHbIE
padoThI

IMpakTue
CKHe
padoTbI

JlaTa
usyue
HUS

DJIeKTPOHHBIE
muppoBbIe
o0pa3oBareb
HbIe pecypchl

XUMUYECKUHN AIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUrypaius aToMoB

Ilepuonnueckuii 3akoH u [leproanyeckas
CHCTEeMa XMMHYECKHUX dneMeHToB /1. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XAMUYECKHX DJIECMCHTOB U UX COCIMHCHUI I10
rpyImiaM U nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB J[.J. MeHaeneeBa B
pa3BUTHU HAYKHU

CrtpoeHue BemiecTBa. XuMu4eckas CBs3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHON
cBs3u. Bonopoanas cBsi3b

BaneHTHOCTB. QHGKTpOOTpI/II_[aTeHBHOCTB.
CreneHb OKHUCIICHUA. BemectBa
MOJICKYJISIPHOI'O U HEMOJICKYJIAPHOI'O
CTPOCHHUA

[TonsTue o nucnepcHeix cucteMax. cTuHHBIE
Y KOJUTOUJHBIE paCTBOPBI. MaccoBast 10414
BEIIIECTBA B paCTBOPE

Knaccudukamnus 1 HOMEHKIIAaTypa
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HEOPraHMYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHuecKux peakluui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMs MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHMS SHEPTUU IIPU
XMMHUYECKHUX PEeaKLHAX

Ckopoctb peakiun. O0paTuMble peaKkiuu.
XUMHYECKOE PAaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

11

DnekTponuTHyeckas auccoruanus. [loastue o
BOJIOpoiHOM TIokazarene (pH) pactBopa.
Peakiun nonnoro oomena. ['maponms
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKHUCIIUTENILHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[TonsTHE 00 ANIEKTPOIH3E PACIIABOB U
pacTBOpPOB coJiel

13

KonTponbHas pabota no pazaeny
«TeopeTnueckrne OCHOBBI XUMHUU»

14

Meraiutbl, ux nosioxenue B [lepuogunueckoi
CUCTeME XMMHYECKHX 37eMeHToB [I. 1.
MemieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue hu3nvIecKrue CBOMCTBa
METAJIJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH s
HanpsHKeHUH MeTaJlJIoB
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16

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIJIOB
(HaTpWid, KM, KAJIBIIMH, MarHAH,
QIIOMHHHN) U MX COEIMHEHUM

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COeIUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Metayab»"

20

Hewmerannsl, ux nonoxenue B [leprnoanueckon
CUCTEME XUMUYECKUX 3JIeMeHTOB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

21

DuU3NYECKUE CBOMCTBA HEMETAILIOB.
AJTOTpOTIUS HEMETAUIOB (HA IpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA FAJION€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHYECKHEe CBOMCTBA a30Ta, (hochopa u ux
COeIUHEHUN

24

XHUMHYECKHE CBOMCTBA yIiepoa, KPEMHHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEHUIIIUX HEMETAIIOB M MX
COeIUHEHUN

26

O0o0011IeHrEe U CHCTEMATH3AIIMS 3HAHUI 10
Teme «HemeTamneny. Beranciaenns no
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXHUMHYECKUE PACUETHI
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[IpaxTuueckas padora Ne 3. «Pemenue

27 HKCHEPUMEHTAIbHBIX 3334 110 TEMe 1
"HemeTassl"y»
KonTtponsHas pabora no Temam «MeTayuibn 1

28 «Hewmetamnbiy/Beepoccuiickas mpoBepodHas 1
paborta

29 Heopranuueckue u opraHuyecKue KUCiIOThI. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdoTrepHble HEOpraHU4ECKue 1

30 opraHudeckue coepuHeHus. I'enernueckas 1
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB
Ponp xuMun B 00ecrieueHIN SKOJIOTHYECKOM,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIULIMHBI
[IpencraBienust 06 0OIIKMX HAYYHBIX

32 IIPUHLHUIIAX POMBIIIIEHHOTO MTOIY4eHUS 1
BaXHEHIIMX BELLIECTB

33 YenoBeK B MUPE BELIECTB M MATEPHATIOB 1

34 XuUMHUS ¥ 3I0POBBE YETOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus / I'abpuensn O.C., Octpoymos W.I'., Cnagkos C.A., AKIIOHEpHOE 00IIECTBO
«M3marenscTBO «lIpocBemenune»

* Xumus, 11 xnace/ 'abpuensa O.C., O06111ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAY; Axunonepnoe obmecto «M3narensctBo «IIpocBenienuer»

METOAUYECKUE MATEPUAJIbI IJ1S1 YUUTEJIA
[Toypounoe rmutanuposanue ["abpuensn 10,11 knaccor

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/ - Enunas komnexius nupoBbIx
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