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IHHOACHUTEJ/IBHASA 3AIIMCKA

IIporpaMMa O XMMHUW Ha YpPOBHE CpeaHETO oOmero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obOpazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHMI K pe3ylbTaTaM OCBOSHHS (eneparbHOl 00pa3oBaTeIbHONW MPOrpaMMBbl CPETHETO OOIIero
obpazoBanusa (POIl COO), mpencraBieHHbIXx B DepepalbHOM TOCYAAPCTBEHHOM 00pa3oBaTebHOM
crangapre COO, c¢ yuérom KoHumenmmu mnpemnonaBaHus y4yeOHOro mpeamera «XHUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOTrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3BuTus Bocnutanus B Poccuiickoit @enepaunu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHSI 00YJAIOIINXCS CpeICTBaMU ydeOHOTro mpeamera «Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHble mnonoxerns PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHWs, pPEe3yJbTaToB OOydeHHsT M TpeOOBaHMH K YpPOBHIO
MOJATOTOBKY BBIITYCKHHUKOB.

XumHuueckoe o0pazoBaHUE, IOJYyYaeMOE€ BBITYCKHMKaMHU O0Le00pa30oBaTEIbHOW OpraHU3allvy,
ABJSIETCSl HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAIOLINM 3TAIllOM peaan3auuu
Ha COOTBETCTBYIOLIEM €My 0Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cUcTeMe
XHUMHAYECKOr0 00pa3oBaHus. OTH LIEHHOCTH KacaloTCsl IO3HAHMS 3aKOHOB IPUPOABI, (popMupoBaHus
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YENIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3IO0pPOBBIO M MPHUPOAHOHN cpenme. Peammsyercst xumuueckoe oOpa3zoBaHHE OOYYAIOLIMXCSl Ha
YPOBHE CpeAHEero oOmero odpa3oBaHHUs CPEICTBAMH Y4E€OHOro mpenMeTra «XHWMUS», COACP)KAHHE U
MIOCTPOCHUE KOTOPOIO OMpEAEICHBI B MPOTpaMMeE MO XUMHU C YUETOM CHEeUU(PHUKH HAYKU XUMHH, €€
3HA4YCHUS B IO3HAHUM IIPUPOJBI U B MAaTEPHAIbHOM KU3HH OOLIECTBA, a TAKXKE C yUETOM OOIIUX Lenel u
NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpelHero oomiero oOpa3oBaHHs B
Poccuiickoii ®enepanuu.

XuMHSL Kak 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK HIpaeT OcoOyi0 pOJIb B COBPEMEHHOM
OUBWJIM3AlMM, B CO3AaHUM HOBOM 0a3bl MaTepualbHONW KyiabTypbl. OHa BHOCHT CBOM BKJIajJ B
(dbopMHpOBaHNE PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3JaHHE LEJIOCTHOTO NPEACTaBICHHUS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMU O6J'IaCT$IMI/I IIPUMCHCHUA.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMHM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0 MHPOBOHM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa M KH3HU KaXKJIOTO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNbHas, KaK HayKa BRICOKUX TEXHOJIOTHH HalpaBiieHa
Ha pelieHue TIo0ABHBIX POOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37I0POBbSL.

B cooTBeTcTBHU ¢ 00mMMMHU TIEISIMU U MPUHIIUIIAMA CPEIHETO 00IIero oopasoBaHus COACpPKAHUE
npeamera «Xumus» (10—11 kiaccbl, 6a30BbIid YpOBEHb H3YUEHHsI) OPHEHTHPOBAHO MTPEUMYIIIECTBEHHO Ha
OONIEKYILTYPHYIO TIOATOTOBKY O0yYaroIuxcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COIIMYMa, HNPOIOJIKCHUA 06pa3013aH1/151 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBngomumMu nipeaMera «XuUMHSD» SBISIOTCS 0a30Bble Kypchl — «Opranmyeckas XUMHSD» U
«061112151 1 HECOpraHn4deckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKaHUSA KOTOPBIX ABJIAKOTCA OCHOBBI
0a30BOI HayKW: CHCTeMa 3HAHWM 10 HEOPraHMYECKOH XUMHUH (C BKIIFOUEHHEM 3HAHUHA M3 00IIeil XuMun)
U opranudeckod xumud. DopMUPOBAHME MJAHHOW CHCTEMBI 3HAHUN [pPH U3YYECHUU IIpeIMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOTOOOpa3usi BEIECTB HA OCHOBE OOIIMX TOHSITHH,
3aKOHOB U TEOPUM XUMUU.

CrpykTypa conepkanusi KypcoB — «Opraamueckas Xumus» u «O01as 1 HeopraHuIecKass XUMHUsDy
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
MaTepuajga u OOYCIIOBIIEHa HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha OIpeeNEHHBIX



TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOH XMMHH BEILECTBA PAacCMaTPUBAIOTCS Ha YpPOBHE
KJIACCUUYECKOM TEOpUHU CTPOEHUS OPraHMYECKUX COEIMHEHMM, a Takke Ha YPOBHE CTEPEOXHUMUYECKUX U
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMBIX B Kypce BeIIeCTBax
JAI0TCA B Pa3BUTHUH — OT YIJIEBOAOPOIOB IO CIOXKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
o0pa3oBaHHs MEpBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKON CBS3U, KINACCU(PUKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMS, O XUMHUECKOI peaKkiuy.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHBaeTCs U3yYCHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakumu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuuecKas XUMHUD)
o0yyaromuMcs TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMK, TIyOXe MOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIarOIIeH 10 OOBSICHSIONICH U TPOTHO3UPYIOLICH.

Enunas cucremMa 3HaHUM O Ba)XHEHMIIMX BEUIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHHs
nornonHgercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coiep KaHus, UMEIOIUMH KyJIbTYpOJIOTUYECKUI U
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YB&KEHHSI K TPOIECCY TBOPUYECTBa B OOJACTH TEOPUM U MPAKTHUECKHX
MPUIOKEHUH XUMUH, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
mpoOiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHMBATh HH()OPMANHIO U TPUMEHATH €€ s
TIOTIOJTHEHUS 3HAHWH, PEIICHNs] HHTEIIEKTYaabHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENLCKUX 3a/1a4. B
[eJIoM cofepkaHne y4deOHOro mpemmeTa «XWMHUS» JAHHOTO YPOBHS H3yYEHHUS OPHEHTHPOBAHO Ha
dbopMupoBaHUEe y OOYYalOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI I TMOHUMAaHUS (GMIOCO(MCKUX HIEH,
TaKUX KaK: MaTepHaJbHOE EIMHCTBO HEOPraHWYeCKOTO W OPTraHWYeCKOro MHUpa, OOYCIIOBIEHHOCTH
CBOICTB BEIECTB X COCTABOM W CTPOEHHEM, TTO3HABAEMOCTh PUPOIHBIX SIBIECHHUH ITyTEM SKCIIEPHMEHTA
U pelIieHus MPOTHBOPEYNH MEXKIY HOBBIMH (paKTaMH M TEOPETUYECKHMHU MPEIOCHUTKAMH, OCO3HAHUE
pPONM XUMHH B PEIIEHUH ASKOJIIOTHYECKHX MpoOieM, a Takke MpobieM cOepekeHHs IHEePreTHYeCKHX
PECYPCOB, CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH M MaTEPUAJIOB.

B mmane pemeHus 3agad BOCIUTAHWSA, PA3BUTHS W COIMAIM3ANHNNA OOYYArOIIUXCS TPHHATHIC
MporpaMMOil 1O XHMHH TIOAXOJbl K ONpPEIENIEHUIO COAEPKaHWS W TOCTPOCHHSA TIIpeaMera
MpelycCMaTpUBaOT (POPMHUPOBAHNE YHHUBEPCAINBHBIX YY€OHBIX NEHCTBHUI, MMEIOMMX 0a30BO€ 3HAYEHUE
JUTSL a3 IMYHBIX BHJIOB JIEATEIILHOCTH: PEUISHHs MPoOJieM, IMOUCKa, aHAIN3a U 00paboTKu WHPOPMAIIHH,
HEOOXOJUMBIX JUIS TPHOOPETEHHs] ONbITa TNPAKTUYECKOW U MCCIEIOBATENLCKON JIeATEIBHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpaktuke mpernonaBaHusi XMMHAW Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK W HA
YpOBHE cpelmHero odimiero oOpa3oBaHHS, MPHU ONPEICICHUN COJIEPKATEIFHOW XapaKTEPUCTHKU Lenen
W3y4eHHs TpeAMeTa HalpaBICHHUEM MEPBOCTENEHHONW 3HAYUMOCTH TPAAWLIMOHHO NPHU3HAETCS
(opMHpOBaHIE OCHOB XMMHUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH
JIESTEIbHOCTH 4YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3peHUs TaKOW MOJIXO/ K OTPEACNICHHIO TIeIei N3yUeHHs TPeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHO IaHHOW TOYKE 3pEHHs TJIABHBIMH IIENISIMU H3YyYeHHUs mpeaMera «XuMus» Ha 0a30BOM
ypoBHae (10 —11 xJ1.) SBIISIFOTCSI:

e (QopMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHWH KaK Ba)KHEHMIIEW COCTaBIAIOLICH €CTECTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBl M TEOPUHM XUMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHME M TOHHUMAaHUE CYIIHOCTH
JOCTYIHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
PasBUTHS M CTAaHOBJICHUS,

e (dopMUpOBaHME W pa3BUTHE NPEACTABICHUII O HAYYHBIX METOAax I[O3HAHHWA BEIIECTB U
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Uil MPHOOPETEHHS YMEHHH OPHUEHTHUPOBATHCS B MHUPE



BEIICCTB M XWUMHUYECKHX SIBJICHHH, WMEIOIIMX MECTO B TPUPOJC, B NPAKTHYCCKOW H
MTOBCETHEBHOM KU3HU;

e Dpa3BUTHE YMEHHH M CIOCOOOB MEeSTENFHOCTH, CBA3aHHBIX C HaOmOJIEeHHEM M OOBSCHEHHEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBUiI 0€3011acHOTO OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsimy ¢ atuMm, comep:karenpHas XapaKTEpHCTHKA IeNedl W 3amad W3ydeHHS NpeaMeTa B
mporpaMMe O XUMHHM YTOYHEHa M CKOPPEKTHPOBaHAa B COOTBETCTBHHM C HOBBIMH IPHOPHUTETAMH B
crucreMe cpeaHero obmiero oOpazoBanusa. CeromHs B TPENOJaBaHWW XWMHHW B OOJBIICH CTEICHH
OTHAETCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COIEp)KaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MONTOTOBKY BBITYCKHHKa OOIIe00pa30BaTeNbHOW OpTraHW3alliy, BIAJACIONIET0 HE HaOOpOM 3HAHWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSAMH aKTHBHOTO IMONyYeHHUS 3HAHUH H
MIPUMEHEHUS UX B PEeabHON KU3HU ISl PEIICHNUS TPAKTHYECKUX 3a1a4.

B cBs3u ¢ 3THM Tpu W3ydeHHH TpeaMeTa «XUMEsD TOMHHHPYIOIEe 3HAa4eHHe MPHOOPETaoT
TaKue IeNIU U 3a/1a4M, KaK:

ajanTtanus OOydJalolmuXcs K YCIOBHSAM JMHAMUYHO pPa3BUBAIOLICTOCS MUpa, (HOpMHUpPOBaHUE
WHTCIUICKTYaJIbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX )KM3HCHHBIX CUTYAIIUSAX, CBA3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIFOYECBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMEIOIINUX
YHHUBEpCAIBbHOE 3HAUCHHUE I PA3JIMYHBIX BUIOB ACATEIBHOCTH: PEIICHUS MPOOJIeM, MOUCKA, aHAIN3a U
00paboTku MH(pOPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHHMMAaeT
BaXHOEC MECTO B IIO3HAHMM XUMHH, a TaKXKe JUISl OICHKH C IO3WIUH SKOJIOTMYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEISCTB U XMMUYESCKUX MIPOIIECCOB HA OPraHU3M YeIOBEKa U MPUPOIHYIO CPEY;

pa3BUTUEC TI03HABATCIBHBIX HMHTEPECOB, HWHTE/UICKTyaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH
00yJarouMXcs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETaTh HOBBIC 3HAHHS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCII0JIb30BaTh COBPEMEHHBIC HH(POPMALIMOHHBIC TEXHOJOTUH ISl TIOUCKA
Y aHajiu3a y4eOHOM U HAyYHO-TIONYJIIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKAHHMS,;

(dhopMUpOBaHUE U pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHS,
HaAOJII0JaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, MPHU
TUTAHUPOBAHUU U MPOBEICHUH XMMHUYECKOTO SKCIICPHMEHTA;

BOCIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMaHMCTUYECKOW HAINpPaBICHHOCTH XMMHUHU, €€
BaXHOW POJIM B PEIICHUH TJI00AIBHBIX MPOOJIEM PaIl[MOHAIBHOIO MPHPOJIONONIB30BAHNUS, MOMOJIHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPaHEHHS MPHUPOIHOTO pABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE NMPUOOPETEHUSI OTBITA HCITOIE30BaAHUS
MONTyYEHHBIX 3HAHUHM JJIS TMPUHSATHS TPAMOTHBIX PEIISHUH B CUTYaIMsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yuebHOM 11aHE cpeaHero o0Iero oopazoBaHus IPEeAMET «XUMUs» 0a30BOTO YPOBHS BXOIWT B
COCTaB MPEeaMETHOHN 00acTi «EcTecTBeHHO-HAYYHBIE PEAMETHIY.

OO01ee 9rciIo 4acoB, OTBENEHHBIX ISl M3yYEHUS] XMMHU, Ha 0a30BOM YpPOBHE CPEIHErO OOIIETo
oOpa3oBanus, coctaBisieT 68 yacoB: B 10 kimacce — 34 waca (1 yac B Henenro), B 11 ximacce — 34 gaca (1
qac B HECIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuil A. M. bytneposa, e€ ocHOBHbIE
nosoxeHusi. CTpyKTypHble (OpMYJIBl OPraHMYECKHX BEIISCTB. | oMonorus, nM3oMmepus. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OAMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBinenue o KiIacCHPUKALUM OpPraHUYECKUX BellecTB. HoMeHKIarypa OpraHM4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOABl H3YYEHHUS BEIIeCTB M HUX MPEeBpallleHHil: O3HAaKOMJIEHHE C
o0Opa3iaMu OpraHMYecKUX BEIIeCTB M MaTephajaMd Ha WX OCHOBE, MOJICIHPOBAHUE MOJIEKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIECHHIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHHH (IUIaBJIeHHE, 00yTIIMBAaHIE U TOPCHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psiaA. MeTaH u 3TaH — NpocTenlIe npeacTaBUTENN
AIKaHOB: (U3UUECKHME M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeHiine
NPEACTAaBUTENN AIKEHOB: (u3uyeckue MW XUMHUYECKHE CBOHCTBa (peakuuy THUIAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiH ), OIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwinOyraauen-1,3: cTpoeHre, BaXHEUIIHE XUMIYECKHUE CBOMCTBA
(peaxuus noauMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pe3UHBI.

AJKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHInunit
NpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALMHN, TOPEHHST), TOJIyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, crpoeHHe, (QU3MYECKHME W XUMHUYECKHE CBOWCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHuposanus U HUMPOBAHUS), NONYUeHUue U HNpuMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e mnpoucxoxnaenue. CrocoObl mepepaboTku He(TH: NEPErOHKA, KPEKUHI  (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOAYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHbBIE METOABl HW3YYEHHUS BEIIECTB W WX MPEBpAIlleHU: O3HAaKOMJIEHHE C
o0pa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekipn «HedTb» u «Yromby, MoJienupoBaHue MOJIEKYIT
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONyYEeHHE 3THUJICHA U

M3y4Y€HHE €TO CBOMCTB.

PacuérHeble 3a1aun.

Brruricnenust Mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00b€Ma, KOIWYECTBA HMCXOTHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIHM MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue opranndeckie coeIuHEHH s

IIpenenpHbIE OHOATOMHBIE CHUPTHL. METAHON M 3TAHOJ: CTPOEHHUE, PU3NIECKHEe U XUMHUYECKHE
CBOWCTBA (peakLUMU C AaKTUBHBIMH MeETallylaM{, TaJOr€HOBOJOPOJAMH, TOpEHHE), INPUMEHEHHE.



Bonoponueie cBsi3u MeXIy MOJCKyJaMU CHUPTOB. JIeHCTBHME MeETaHONA W STaHOJa HA OPraHUu3M
YeJIoBeKa.

MHoOroaroMHble CHUPTHL. DTWICHTJIUKOJIb U TIHUIEPUH: CTPOCHUE, (DU3MUYSCKUE U XUMUYCCKUC
CBOICTBa (B3aMMOJICHCTBHAE CO INEIOYHBIMU METaJUIAMH, KAUSCTBCHHAs pEaKIUsi HAa MHOTOATOMHBIC
crupThl). JleficTBUe Ha opraHu3M YenoBeka. [I[puMeHeHre riuiepuHa U STUIICHTITUKOJIS.

®DeHOM: CTPOCHUE MOJICKYJIbI, (PU3MYECKUE M XUMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOICTBA (peaKIny OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBCHHBIC PEAKIIUH ), TIOJyYSHUE U IPUMEHEHHE.

OIHOOCHOBHBIC TIpEJCNbHBIC KapOOHOBBIC KHUCIOTH. MypaBbHHAasE M YKCYCHasi KHCIIOTHI:
cTpoeHue, (U3MYECKMe W XUMHUYECKHE CBOWCTBa (CBOMCTBaA, OOIIMe sl Kiacca KHCIOT, pPeaKIus
stepuduKanmm), MoydeHue u npuMeHeHue. CTeaprHOBAas W OJIEMHOBAs KHCJIOTHI KaK TPEACTABUTEIN
BBICIIIUX KapOOHOBBIX KMCIIOT. MBLIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, HX MOIOIIEE JCHCTBUE.

Crnoxable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONU3 ClIOXHBIX 3QHUPOB. JKUPHL.
I'unpoins xxupos. IIpuMeHeHne xKupoB. buonorudeckas poib )XKUPOB.

YrneBoapl: cocta, KiaccHupUKalus YriaeBoAOB (MOHO-, AWM- W Tojucaxapuisl). [mokoza —
NPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKas POIlb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman wm memmonoza kak mpupogHble momuMepbl. CTpoeHHWe Kpaxmalla W IEeJUTIONIO036I.
dusnveckrie 1 XUMUYECKIE CBOMCTBA KpaxMaia (THIPOJH3, KAYeCTBEHHAS PEAKIIHSI C HOJIOM).

DKCTepUMeHTaIbHbIE METOIbI M3YYEHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeeHNEe, HAOI0IeHNE
W OIMCaHWe JEMOHCTPAlMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOJEHCTBHE TIIUIEpPUHA
¢ runpokcunom menu(ll)), ampnernaoB (OKuciieHWE aMMHAaYyHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHUE TNMPAKTUYECKOH paboThI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3anaym.

BrruricnieHuss 1o ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOJHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIUYECTBY OIHOTO W3 HCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINN ).

A3oTcojepKale opraHnIecKie COeTMHEHMSI.

AMPHOKHUCIIOTBI Kak aM(OTepHble OpraHu4ecKne coequHeHHus. (Du3ndeckne M XUMHYECKHe
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3HaueHne aMIUHOKUCIOT. [lenTumb.

benku kak mpupoHBIE BRICOKOMOJIEKYIISIPHBIE COSMHEHNUs. [lepBuiHas, BTOpHUYHAS U TPETUIHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, JIEHATYPAIIMs, KAaUeCTBEHHBIE PEaKIUi Ha
Oenku.

OKCTepUMEHTAbHBIE METOBI U3yUEHHUS BEIIECTB U UX MPEBpAICHUN: HAOIIOJCHHE U OTMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIKs OCIIKOB IIPH HArPEBaHUH, IBETHBIC PEAKIIMU OCIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX ~ COCOUHEHHN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETEeHb IMOJMMEPU3AINH, CpenHss MoleKynspHas Macca. OCHOBHBIC METOJBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TOJIMMEPHU3AIIHS U TOJTUKOH ICHCAIHS.

OKCIepUMEHTAIbHBIE METOIbl H3YYEHHUS BEIIECTB M HX MPEBPALICHUI: O3HAKOMJICHHE C
o0pa3iamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXnpeAMETHBIX CBS3€M NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIIECTBJISICTCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W IMOHSITHUH,
SIBIISOIUXCSA CUCTEMHBIMH IS OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OOmme ecTtecTBEeHHO-HAy4YHBIE TOHSTHSA: SBJICHHE, HAy4HBIH (DakT, THIlOTE3a, 3aKOH, TEOPHS,
aHanmM3, CHHTE3, KiacCUpHUKanus, M[EePUOJNYHOCTb, HAONIOACHUE, UW3MEpPEHHE, OSKCIICPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHWE BEIICCTBa, (pU3MYECKHE BEIWYMHBI M COUHMLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHonOrUs: MNUIIEBBIE TMPOAYKTHl, OCHOBBI PAIlMOHATBHOTO THTAaHHS, MOIOIIUE CpPEACTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH pachpeieseHus
3JIEKTPOHOB 1O OpOMTAISIM B aToMax dJIEMEHTOB IIE€PBBIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB [I. M. Menneneena.
CBs13b EpUOANYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumMudeckux 3meMeHToB [[. 1. Menneneena
C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKUX
3JIEMEHTOB M O0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BELIECTB 10 TpyNnaM M IepHoAaM. 3HAUYeHHUE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelecTBa. XUMHYECKas CBS3b. BUIpl XUMHYECKON CBA3M (KOBAJICHTHAsl HEMOJSPHAS U
NOJISIpHAs, WOHHAs, MeTaInueckas). MexaHn3Mbl 0Opa30BaHMS KOBAJEHTHOW XWMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BaneHTHOCTB. DneKTpOOTPULATEIBHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MTOCTOSTHCTBA COCTABA BEILECTBA.
Tunsl KPUCTANINYECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKY.

Ilonsatre o nucnepcHeBIX cucTeMmax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpBL. MaccoBast noms
BEIIECTBA B PACTBOPE.

Knaccupukauus HeopraHuyeckux coequHeHNd. HomeHknaTypa HEOpPraHMYeCKHX BEILECTB.
I'eHeTndeckas CBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIUX K PA3ITMYHBIM KJIacCaM.

Xumnueckas peakuusi. Knaccnpukanus XMMHYECKUX peakUil B HEOPraHWIECKOM U OpraHn4YecKoil
XUMHH. 3aKOH COXpPAaHEHMs] MacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBpAIlEHHsS OSHEPruu IpHU
XUMHYECKHUX PEaKIUIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiui. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMUYecKoro paHoBecus. [Ipunnun Jle larenbe.

OnexTponutndeckas auccormanus. CuiapHbIe U ciaadbie amekTpoauTsl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEHTpaIbHas, MIEeT0IHAs.

OKHCANTETHFHO-BOCCTAHOBUTENBHBIE PEAKITIH.

OKCTepUMEHTaIbHbBIE METOJbl WM3YYEHHWS BEIIECTB M WX MPEBpAIlEHUI: MEMOHCTpAaIus TaOiIuIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojeien
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHUE W ONMUCAHUE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBEIX OIBITOB
(pa3mokeHue TEpOKCHIAa BOJAOPOJAa B NPHUCYTCTBUM KaTalMW3aTopa, OIpeNelIeHue Cpeibl PacTBOPOB



BEIICCTB C IOMOIIbI0 YHHUBEPCATBHOTO WHIUKATOpPA, pPEAKIMH WOHHOTO OOMEHa), IPOBEICHHUEC
MPaKTHYECKON paboThl «BiusHUe pa3iuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHUSM XHUMHYECKUX pEaKIHMi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckoi cucremMe xuMudeckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHMsI aToMoB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJLIOTPOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCIUHEHHU).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraimoB B Ilepuoguyeckor cucteMe xumudeckux snemenTtoB . .
MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OO0mue dusnueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYCCKUH PsiJT HAPSSKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHUs MeTauIoB. [IpMMeHeHrEe METaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB M WX MPEBPAIICHUM: W3Y4YeHHE KOJUICKITUU
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aj]lad, HAOJI0JICHUEC U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OIBITOB (B3aWMOIEHCTBHE THIPOKCHIA AFOMHHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

PacuértHeble 3agaun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OZHOTO M3 YYAaCTBYIOIINX B PEAKIIMU BEIIECTB, PACYETH Macchl (00BEMa, KOTMIECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTTH OJTHO M3 BEIIECTB HMEET IPUMECH.

XuMus 4 )KM3Hb

Ponp xumum B 00eCIe4eHHWH O3KOJOTHYECKON, JHEPreTHYECKOW W MHINEBON Oe30MacHOCTH,
pa3BUTUN MeTUIMHEL. [[oHATHE 0 HayYHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUAX PEAKITHI.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEIIIECTB.

UenmoBek B MHpEe BENIECTB W MaTEpHaoB: Ba)KHEWIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKITHOHHBIC =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIeCKUEe U MIUHEPAIbHBIC yI00PEHNUS.

XuMHUsL W 37I0pOBbE UEIOBEKa: MpaBWiIa HCIIONB30BaHUS JIEKAPCTBEHHBIX IIPEIapaToB, MPaBHiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpU M3ydeHHH oOmeld M HeopraHuyeckod xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W
TTOHSATHH, SIBJSIFOITINXCSI CHCTEMHBIMH JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4HBIH (hakT, TUIIOTE3a, 3aKOH, TEOPHs, aHalu3,
CHHTE3, KJacCU(UKAIMs, TMEPUOINIHOCTh, HAOIIOJCHHE, DKCIECPUMEHT, MOJCIUPOBAaHUE, H3MEPCHHUE,
SIBJICHHE.

Ousmka: Marepus, JHEpPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, WOH, W30TOII,
PaIuOaKTUBHOCTH, MOJIEKYJIa, JHEPTETUIECKUN YPOBEHb, BEIIECTBO, TETIO, 00BEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAMHHUIIBI HX U3MEPEHHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHUCTeMa, Omocdepa, MaKpo- U MHUKPOAIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE MOPOJIBI, TOJIE3HBIC HCKOIIAEMbIE, TOILUTUBO, PECYPCHI.



TexHoorusa: XUMUYCCKas OPOMBIINUICHHOCTb, MCTAJUIYpPIrus, MPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcpualioB, CEIIbCKOXO03SMCTBCHHOC MMpOU3BOACTBO, NHUIICBAA MNMPOMBIINIJICHHOCTD, (bapMaueBTqucxaﬂ
IMPOMBIIIJICHHOCTb, IPOHU3BOJACTBO KOCMETHUYCCKHUX MPEIapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUN HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHhIM). Haydno-
METOANYECKON OCHOBOH Uil pa3padOTKU IIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHUS MPOrPaMM CpEIHErO
o0riero o0pa3oBaHus ABISETCS CUCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATENBHOCTHBIM MOAXO0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

oco3HaHue OOyYaroIMMHCS POCCHUICKONH TpaKIaHCKOW HMIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTHBAIIMH K 00YYEHUIO;

LeNICHANpPaBICHHOE PAa3BUTHUE BHYTPCHHUX YOESKICHWH JUYHOCTH HA OCHOBE KIIOUEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAUIMHA 0a30BON HAYKH XUMHU;

TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JIEATEIHLHOCTH
EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIUMH LEJIOCTHON CHCTEME XUMHUUECKOTO 00pa30BaHus;

HaJIM4Me TPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TUIAHBI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpeaMeTa «XUMHsS» AOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCTIMTATENBHON JEATEIBHOCTH B COOTBETCTBHH C TYMaHHCTUYECKHMH, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMH W HJIEaJaMHU POCCHHCKOTO TIPa’kAaHCKOTO OOLIecTBa, NPUHATHIMH B
olmiecTBe HOPMaMH M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMM IPOLIECCAM CaMOIIO3HAHHS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENLHON M MPAKTUYECKOW JEATENbHOCTH 00YUYaIOMIMXCs M0 pealn3aluy MPUHATHIX B 00IIeCTBe
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEINOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUS, JOIMKY M apryMEHTHl APYTHX IPH
aHaJIN3€ Pa3IMYHbIX BUJIOB y4eOHOU 1eATENbHOCTH;

2) maTpUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEINIO0 OTEYECTBEHHON XUMMUH;

YBa)XEHHS K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHHM M IMPAKTHYECKOTO NMPUMEHEHUS XWMUH,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CThb PEe3yNbTaT JIUTENbHBIX HaOIIOACHHN, KPOMOTIUBBIX
9KCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYZAa YIE€HBIX U MPAKTHUKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TOJYYCHHU M TOCIEAYIONIEM aHann3e WH(GOPMAIUH O
MIEPEOBBIX JOCTH)KEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYallUW, CBSI3aHHbIE C XHMHYECKUMH SBICHUSIMH, W INPHHUMAThH
OCO3HaHHBIE PEIIEHMSI, OPUEHTHPYACh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYNKH CBOWX TOBAPHILEH C TO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBHN ITHX ITOCTYIIKOB;



4) popMupoBaHNS KYJBTYPHI 310POBbS:

NOHUMAaHUsl IIGHHOCTeW 340poBOro W  Oe3omacHOro o0paza JKW3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 370POBbIO;

COOIIOICHUs TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOM XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TPaBWJ MHIWBHIYaTbHOTO M KOJJICKTHBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUH W HENPUATHS BPEOHBIX NPUBBIYECK (YMOTPEONCHUS  aJKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4dacTHE€ B PEUIEHHH NMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY M3YyYCHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYA0BOM AesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIHON TpaeKTOpUU O0Opa3oBaHus, Oymymiei
npodeccu M pealn3anid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIECOO0Pa3HOro OTHOLICHUS K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa SKOJIOTHYECKUX HpoOieM, BIUSHHUA 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JOCTH)KEHUH XHMMHUHU Ul PEIIeHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS NEHUCTBUI, NMPUHOCAMIMX Bpel OKpYXKarollel MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOT0 MBIIIJIEHHS], SKOJOTHYECKON KYJIBTYpBI, ONBITA IEATEIBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKATUBHOH M COLMAIbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHMS aKTHBHO IPOTHBOCTOSTDH
uaeonoruu xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

MOHUMAaHUs cneun(UKN XUMHUHM KaK HayKH, OCO3HaHMS €€ posr B (JOPMUPOBAHUN PALMOHAIBEHOTO
HAYYHOTO MBIIUICHHS, CO3IaHUM LEIOCTHOrO NMPEACTABICHUSI 00 OKpYXKAaroIeM MHUpE KaK O EIHHCTBE
MPHUPOJIBI M YeJIOBEKa, B MO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TPoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHUCTHYECKOI HAINpaBIE€HHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHalbHOW KYIbTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKOi,
MUIIEBON M HKOJIOTHYECKON 0Ee301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYEHNH YCIOBHM YCIEIIHOTO
TPYy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTeCTBEHHO-HAayYHOW IPaMOTHOCTH: TIOHUMAaHUSI CYIITHOCTH METO/IOB MTO3HAHMSA, HCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHauu3a W OOBSICHEHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHUCXOIAMMX B HEM W3MEHEHHH, YMEHHUS JelaTh OOOCHOBAaHHBIC



3aKIJIIOYCHUS] Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOMIMXCA JAHHBIX C LENBI0 MONTYyYeHHsS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MmpoOiieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEeIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa3oBaHHUIO M caMO0Opa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHI IO XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax mpodhecCHoHaIbHOMN NeITeNbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYEOHOTO MpenMeTa «XUMHs» Ha yYPOBHE CPEIHETO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MexXnpeaMeTHbIE) OOLICHAYYHbIC TOHSATHS, OTPaKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHpa H
CHCHI/I(I)I/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepm{, BCIIECTBO, SHECPIUs,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBAHNE, HAOIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);

YVHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHBIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
0o0yJaronuxcs;

CIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHUBEpCAIbHbIC yueOHBbIC ACWCTBHS B MO3HABATEIHHOW M COIMATILHOM
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OByajeHUe YHUBEPCAILHBIMHU YUeOHBIMH MO3HABATEJILHBIMU JEHCTBUASIMU:

1) 6a3oBble JIOrMUYeCKHe JIeilicTBHS:

CaMOCTOSITEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIATh LEIH JCITEIBHOCTH, 3a/aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS, COOTHOCUTH
PE3YILTATHI ACATCIIBHOCTHU C IMOCTABJICHHLIMU LICIIAMU,

WCIIOJIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOr0 MBINUICHHUS — BBIICIATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIsS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUI;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITacCU(UKAIMY BEIIECTB U XUMHUYCCKHUX PEAKIIN;

YCTaHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXJICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBACMBIX SBJICHUSX, (GOPMYITHPOBATH BBIBOJIBI U
3aKJTFOYEHUS;

MIPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHUS — XMMHUYECKHI 3HAK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
¢dbopMyna, ypaBHEHHE XUMHUYECKOHN pEeakliu — IPU PEIICHUH YIeOHBIX NTO3HABATEIBHBIX U MPAKTUIESCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCILHBIC MPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30BbIe HCCIEN0BATEIbLCKUE AeCTBHUS:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO [TO3HAHWSI BEMIECTB U XUMHUYECKUX PEAKIIHIA;

(hopMyITUpPOBaATh MU U 33/1a4l MCCICIOBAHMS, UCTIOIh30BATh IMOCTABIEHHBIE U CAMOCTOSTEIBHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3HI 110 MPOBEPKE NMPABUIHLHOCTH BBICKA3BIBAEMBIX CYXK/ICHHIA,

BIQJICTh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWA H  TIPOBEACHUS  YUYCHUYECKHX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMCHHS HAOMIOJaTh 3a XOJOM TIIPOIECCa, CaMOCTOSTEIHHO



MPOTHO3UPOBATh €r0 Pe3ybTaT, (HopMyIHpoBaTh 0O0OIICHNS U BBHIBOABI OTHOCUTEIFHO JOCTOBEPHOCTH
Pe3yIbTATOB MCCIIEIOBaHUS, COCTABIIATH 0OOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY MOWCKY METOJOB PEIeHMs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO PAa3INYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAaX HH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe ocoOus, pecypcsl MHTEpHEeTa), aHanM3upoBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OLEHHMBAaTh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI MPH MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM JUIsl BBIMTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCMOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeicTaBieHus HHGOOpMANUU (CXEMBI,
rpa¥Ky, AUArpaMMBbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpeACTBa MpH paboTe ¢ XMMUYECKOH WHpOpManuei:
NPUMEHATh MEXKINpeaAMeTHble ((U3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISITHOCTH.

OgJiaieHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3aJaBaTh BONPOCHI IO CYILIECTBY OOCY)XOaeMoOil TeMbl B XOAE Iuajiora HW/WIM AHWCKYCCUH,
BBICKa3bIBaTh HIEH, (HOPMYIMPOBATH CBOU IPEIJIOKEHHUS OTHOCHTENILHO BBIIOJIHEHHS MNPEIIOKEHHON
3a1a4u;

BBICTYIIaTh C IpPe3CHTAlMed pEe3yJbTaTOB MO3HABATEIbHON MNEATENBHOCTH, MOIY4YEHHBIX
CaMOCTOSITETIbHO HWJIM COBMECTHO CO CBEPCTHMKAMH IPH BBIIOJIHEHHH XUMHYECKOTO 3KCIIEPUMEHTa,
NPAaKTUYECKOW pabOThI IO UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3alii y4eOHOro MpoeKTa
1 GOpPMYJINPOBATh BBIBOABI 110 Pe3ybTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTJIaCOBaHMS MO3ULIUH
B X0J1€ 00CYXIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHue YHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITETIbHO INIAHUPOBATH M OCYIIECTBIISATH CBOIO O3HABATEIILHYIO ACATEIBHOCTD, OIPEACIISI
e menM W 3a1add, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh MpEAiaracMblii
ITOPUTM JAEUCTBHH NpPU BBIIOJHEHWH YYEOHBIX M HCCIEAOBATENbCKHUX 3a/ad, BhIOMpaTh Hamboiee
3¢ eKTUBHBINA cII0cO0 MX pEHIeHUs] ¢ y4ETOM MOIYyYEHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaKuusix;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH IESITEbHOCTH Ha OCHOBE CAaMOAHAJIN3a M CAMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIC PE3yNBTATH OCBOCHUS Kypca «OpraHndeckas XUMHUSD OTPakKaIoT:

c(hopMUPOBAHHOCTh TPEACTABICHUNA O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyJHOM
KapTUHBI MHPA, POJIM XMMHH B TIO3HAHUU SBJICHUH MPUPOILI, B (DOPMHUPOBAHUN MBIIUICHUS W KYIbTYPHI
JIUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOM IS PEUICHHs MPAKTUYECKHX 3aaad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIaJICHUE CUCTEMOM XWUMHYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE MOHITHUA
(XMMUYeCKHIl  2JeMEHT, arToM, DJJIEeKTpOHHas o00o0Jl0YKa aroma, MOJIeKyJa, BaJIEHTHOCTH,
3JIEKTPOOTPHIIATEIIBHOCTh, XUMHUECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpallEHHas),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBI OOBEM, YIIIEpOIHBIA CKeleT, QYHKIUOHAIbHAS TPYIIa, pajKal,



W30MEpHS, U30MEPHI, TOMOJIOTUYECKAN PSA, TOMOJOTH, YIJIEBOAOPOIBI, KUCIOPOJ U a30TCOACpIKAIIIC
COCIIMHEHMsI, MOHOMED, MOJIHUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpHsI CTPOCHUSI OpraHuueckux BemecTB A. M. ByrnepoBa, 3akOH cOXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTUYECKUE CBEACHUS O
CBOWCTBAxX, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUHM BaKHEHIIMX OPTaHMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON ACATETFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIONB30BaTh COOTBETCTBYIOIIUE TOHATHS IPH ONHCAaHUM COCTaBa, CTPOCHUS U
NpEeBpaLICHUH OPraHUnYeCKUX COCTMHEHHIA;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY MJISI COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaumIEHHOW) (GOpPMYyNl OpPraHHYECKHUX BEIICCTB H
YpaBHEHUH XHUMHYECKHX pEaKIMd, H3rOTaBIMBaTh MOJICIH MOJEKYJ] OpPraHHYECKHUX BEIIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMHUPOBAHHOCTh YMEHHMH YCTAHABIMBATH MPUHANJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yIrJIeBOIOPOIbI,
KHCJIOPOJT U a30TCO/CPIKAIUEe COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCUHEHUs), 1aBaTh UM Ha3BaHUs
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpPraHWYECKUX BEIIECTB (ITWIIEH, MPONHJICH, ameTHIeH, OTWICHTJUKONb, TIUIEPHH, (EHOI,
dopmanbaerus, amneTalblerHl, MYypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJCUHOBas KHUCIIOTA,
CTeapuHOBAsI KHCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, IeJTI0I03a, TITHIIH);

c(hopMHUPOBaHHOCTH YMEHHUS OTIPEAETATh BUIBI XUMUYECKON CBS3HM B OPTAaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITH ITOJIOKESHHUS TEOPUHU CTPOCHHS OPTaHNYECKUX BEIIECTB A.
M. BbytnepoBa st OOBSCHEHHS 3aBHCHMOCTH CBOKCTB BEIIECTB OT HX COCTaBa W CTPOCHHS, 3aKOH
COXpPaHEHUs MacChl BEIIIECTB;

c(hOpMHPOBaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOSHUE, (PU3NYECKHE W XUMHUYECKUE
CBOMCTBA TUITMYHBIX TPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIIECTB (METaH, dTaH, STHIICH,
MIPOMWIICH, aleTwieH, Oytanauen-1,3, MetmnOyraanen-1,3, OeH30J7, METaHON, 3TAaHOJ, STHUICHTIUKOJb,
rMneprH, (HEHON, aleTanblern]l, MypaBbiHAs U YKCYCHAas KHCJOTHI, TJIFOKO3a, Kpaxmal, I[eJUII0J03a,
aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO) CBS3b MEXJIy HHMH YpPaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMN C UCIIOIb30BAHUEM CTPYKTYPHBIX (OpMYI;

c(hOpMHUPOBaHHOCT, YMEHHUS XapaKTepPHU30BaTh WCTOYHHKH YTIEBOJOPOIHOTO CHIPhs (HE(TS,
MPUPOJIHBIA Ta3, Yrojb), CIOCOOBI WX TMepepadOTKM W MPAaKTHYECKOE TPUMEHEHHE MPOAYKTOB
nepepaboTKy;

c(hOpMHUPOBaHHOCTh yYMEHUW MPOBOJIUTH BBIYUCICHUS 10 XHUMHYECKHM YypaBHEHHSM (MaccChl,
00B€Ma, KOMMYECTBA HCXOMHOTO BEIIECTBA WIIM TPOJAYKTA pPEaKIMU IO HM3BECTHHIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB W NPOJYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh yMEHHH BJIaAeTh CHUCTEMOH 3HaHMH 00 OCHOBHBIX METOJaxX Hay4dHOTO
TIO3HAHUS, WCIIONB3yeMBbIX B XUMHHU TIPH U3YyYCHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwue,
U3MepeHne, SKCIEPUMEHT, MOJICIIHPOBAHKE), HCIONb30BaTh CHUCTEMHBIC XWMHYECKHE 3HaHUS IS
NPUHATHS PENICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMU M HX
NPUMEHEHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBMJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyAod H
nabopaTopHbIM O0OpY/ZIOBaHMEM, a TaKKe TpaBHia OOpalleHHs C BEIMECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHMW IJIAHUPOBATh M BBINOJNHATH  XWMHYECKHHA  3KCIIEPUMEHT
(IpeBpalieHus] OpraHuvecKUX BEIECTB NPU HAIPEBaHHU, [TONYYCHUE JTHIICHA U M3YYEHHE €ro CBOICTB,
Ka4eCTBEHHbIC PEaKIMU OPraHMYeCKHX BEIIECTB, JeHATypalus OCIKOB INPH HArpeBaHWH, IIBETHHIC
peakmuu OSITKOB) B COOTBETCTBUH C IIPABMJIAMH TEXHUKH O€30TIaCHOCTH TP O0PAIEHUH C BEIIECTBAMH U



mab0paTOPHEIM O0OPYJOBAaHHUEM, NPEICTABIIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEPHMEHTa B (opMme
3allUCU YPaBHCHUH COOTBETCTBYIONIUX peakiuii u (OPMYyJUPOBAaTh BBIBOJBI Ha OCHOBE JTHUX
pe3ynbTaToB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XHMHUYCCKYH  HH(OPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpPelICTBa MacCcoBOM nHpopMaruu, UHTEpHET U ApyTuX);

c(hOpMUPOBaHHOCTh YMEHHIA COOJIIO/IaTh MIPaBUJIa KOJOTUYECKH IIeJIECO00Pa3HOrO TOBEJACHUS B
OBITY M TPYIOBOH JEATEIHHOCTH B IENISAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH HPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC OPTaHU3MBI OINPEACIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMAas cMbIcn mokaszarens [I/IK, moscHAT, Ha mnpuMepax CHOCOOBI YMEHBIICHUS U
MPEAOTBPAIICHUS UX BPESAHOT'O BO3ICUCTBUSI HA OPTaHU3M YEIOBEKA,;

JUTsi 00YYaIONUXCsl ¢ OTPAHNYCHHBIME BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE MTPUMEHSATH 3HAHHS 00
OCHOBHBIX JIOCTYIIHBIX METOAAaX [MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUISL CIIETBIX M CIa0OBUIANIMX OOYYAIONIMXCSA: YMEHHE HCIOIb30BaTh Pelibe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. Bpaiiis i 3anucu XuMUIeCKUX POpPMYII.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as U HeopraHuuecKasi XUMUsD) OTPaXKAroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBCHHO-HAYYHOH
KapTUHBI MUPA, POJM XUMHUH B [TO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KyJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOM I pPEUIeHHs MPaKTUYeCKHX 3ajgad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

BJIQZICHUE CHCTEMOM XHMMHYECKHX 3HAHHWW, KOTOpas BKIOYAET: OCHOBOIIOJATAIOLIUE MOHSITHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBI 00BEM, BAJIGHTHOCTB, AIIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHas, MOHHASI, METAITNYECKAas, BOJOPOIHAS), KPUCTALTNIECKAs PEIIETKA, THITBI XHUMHUYECKIX
peakuuii, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOJUTHI, SIEKTPOJIUTUYECKAs AUCCOLUUALUSA, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKINH, XUMHUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
ANEKTPOIUTUUECKON ucconuanuy, nepuoanueckuii 3akon /. . Menzaeneepa, 3aKk0H COXpaHEHUS] MaCChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH NPU XUMUYECKHX PEaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIHMYECKUN SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIekKAIIMe B OCHOBE IOHHUMAaHUA
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMHYECKUX SIBICHUH, ()aKTOIOTUIECKHE CBEJIEHHs O CBOMCTBAX, COCTaBe,
MONydYeHNH U OE€30MacHOM WCIONB30BAaHUHM BAKHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOH AEATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBaHHOCT, YMEHUH BBISBIATh XapaKTepPHbIE NPU3HAKHA TOHATHUH, YCTaHABIWBATh HX
B3aUMOCBSI3b, UCIIOJI30BATh COOTBETCTBYIOIINE MOHITHS IIPU ONMMCAHUU HEOPTaHUYECKUX BEIIECTB U UX
MpEBPAILCHU;

c(OpMHPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYI0 CUMBOJHKY JUISI COCTaBlIeHHUs (OpMYIT
BEIIECTB M YpaBHEHHH XHMMHYECKUX peakuui, cucremaruueckyto HomeHkiarypy (IUPAC) wu
TPUBHAJIBHBIE HA3BaHUS OTAEIHHBIX HEOPTAaHWYECKUX BEIIECTB (YrapHbIi ra3, yriaeKuCIbli ra3, aMMHuaKx,
raméHasi U3BeCTh, HErameéHast U3BeCTh, HUTHEBAS CONA, IUPHUT U APYTHE);

c(hOpMHPOBAaHHOCTh YMEHHU OMPEIENATh BaJCHTHOCTb M CTENEHb OKHCIEHHUS XHMHUYECKHX
3JIEMEHTOB B COEIWHEHHUSX pa3IMYHOTO COCTaBa, BUJ XWMHUYECKOH CBA3HM (KOBaJICHTHAas, WOHHAA,
MeTaJlJIMYecKas, BOJIOPO/IHAs) B COEUHEHNUAX, THIT KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHas, MOJEKYJsIpHAs, WOHHAs, METa/NTMYecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEJIMHEHU;

c(hOopMHPOBaHHOCTh YMEHHUH YCTaHABIWBATh MPUHAJICKHOCTh HEOPTAHUYECKHUX BEIIECTB IO HX
COCTaBY K OIPEICIEHHOMY KJIACCY/TPYIIE COSAMHEHUH (IPOCThIC BEIIECTBA — METAJJIbI U HEMETAJLIbI,
OKCH/IbI, OCHOBaHMS, KUCIIOTHI, aM(hOTepHBIE THIPOKCUIBI, COIH);



c(hOopMHPOBaHHOCTh YMEHHH PacKphIBaTh CMBICT mepuoauueckoro 3akona Jl. M. Menneneesa u
JEMOHCTPHPOBATH €r0 CHCTEMaTHU3UPYIOLIYIO, OOBSICHUTENLHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JIIEKTPOHHOE CTPOCHHWE AaTOMOB XHMMHYECKHX
anemeHToB 1-4 mepuonoB Ilepmomudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOHTANN», «IHEPIETHYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HMX COCIAMHEHHW IO NEPUOAAM H
rpynmnaM Ilepuonnueckoit cucremsl Xumudeckux 3nemeHTos /. 1. Menneneesa;

c(OpMHPOBAaHHOCTh yMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMUHBIX KIIACCOB, IOATBEPXKIATh CYIIECTBOBAHME I€HETUYECKOU CBSA3H
MEXJy HEOPraHMYEeCKMMHU BEIECTBAMM C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaknuii;

c(OpMHPOBAHHOCTH YMEHUSI KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKLINH 110 Pa3THYHBIM MPHU3HAKAM
(amcity M cocTaBy pearupyrolIMX BeIIECTB, TEMJIOBOoMY 3((dekTy peaknuu, H3MEHEHHIO CTeTleHEeH
OKHCIICHHS 2JIEMEHTOB, 00paTHUMOCTH PEaKIINH, YYACTHIO KaTalll3aTopa);

c(OPMHPOBAHHOCTh yYMEHHWH COCTABIISITh YPAaBHEHUS pEaKUUid Pa3IUYHBIX THIIOB, IMOJHBIE U
COKpaIllEHHBIC ypaBHEHUS peaklMii MOHHOTO OOMEHA, YUMTHIBAas YCIOBHUS, NPH KOTOPBIX 3TH PEaKIHU
UIYT 10 KOHIIA,;

c(OpMHPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pa3IM4YHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABaThb OIBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIHAE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CYLTHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIMA
MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OajlaHca 3TUX PeaKLuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuud OT
pasn4HBIX (HAaKTOPOB; XapakTep CMEILEHHsS XUMHUYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHEILIHETO
BozzaeiictBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaThb XHMHUYECKHE IMPOLECCH], JIeKAIIUe B OCHOBE
MPOMBIILIEHHOT'O MOJIY4eHHUsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke c(OPMHUPOBAHHOCTD IIPEICTABICHUI
00 00LIMX HAYYHBIX IPUHLMIIAX U IKOJIOTHYECKUX NPpodIeMax XUMHUYECKOTO IIPON3BOJICTBRA;

c(hOPMHUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIUMCICHHSA C HMCIIOJb30BAHUEM IOHATHS «MaccoBas
JI0JIs BELIECTBA B paCTBOPE», 0ObEMHBIX OTHOIICHUH Ta30B IPH XUMHUYECKHUX PEaKIHAX, MAaCChl BELECTBA
Wi 00bE€Ma ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJJHOTO M3 YUaCTBYIOIINX B
peaKknuu BEIIECTB, TEIJIOBOro 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BELIECTB,
MIPEBPAICHAS U COXPAHEHHS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHMH CcOONIOAaTh MNpaBuia IOJb30BAHMS XUMHUYECKOH MOCYIOH H
na0opaTopHBIM O0OPYZOBaHMEM, a TaKKe INpaBHia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKUUSIMHU O BBIIIOJIHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHMH IIJIAHUPOBATH U BBIIOIHATh XMMUYECKUH SKCIEPUMEHT (pa3jiokeHne
MEPOKCUAA BOJIOpPOJA B IPHUCYTCTBUU KATAIU3ATOPA, OIPENEICHUE CpElIbl PAacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPa, BIMSHUE Pa3lUYHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIuu, peakiui HOHHOTO 0OMEeHa, Ka4eCTBEHHbIE PEaKIIUK Ha cylb(haT-, KapOOHAT- U XJIOPHI-AHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemaMm «Metamnsy u «Hemertamis») B
COOTBETCTBHH C IMpPaBHJIaMH TEXHHUKH O€301IaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
000pyZI0BaHHEM, TPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (JOpME 3alvcH ypaBHEHUI
COOTBETCTBYIOLINX PEeaKIHUi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

cOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJIM3MPOBaTh XHMHUYECKYI0  HWH(opMaImio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpPE/ICTBA MACCOBOW KOMMYHHUKAIIMH, IHTEpHET U IpyTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJAThH MPaBUiIa DKOJOTHUECKH I1IeJIeCO00pa3HOTO MOBEJCHUS B
OBITY W TPYHAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHs] CBOETO 3/0POBBS M OKPYKAIOMIEH MPUPOTHON
Cpenbl, 0CO3HABATh ONACHOCTb BO3JECHCTBUS Ha YKUBBIE OPTaHU3MBbI ONPEIECIEHHBIX BELIECTB, TOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crocoObl YMEHBIICHUS M NPEAOTBpPAIICHUS HX
BpPEIHOI0 BO3ACUCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSTH 3HAHHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUN;

JUIA CIIeNbIX W cHa0OBHIAIIMX OOYYaroIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmya.
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10 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoannbie | IIpakTHuyeckue (adp )
NporpaMMbl Bcero o0Opa3oBare/ibHbIe
padoThI padoTsI
pecypcbl
Pasnen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
| e e |
. T HUA IraHUY 150.¢ HHCHHU A.
P P A https://m.edso0.ru/863cd3de
M. Bytneposa
Hroro mo pa3gemy 3
Pasnen 2. Yriepogopoasl
2.1 [pene € YIIeBOA0PO anka 2 bubamoreta LIOK
. JIbHBI TJICB bl — HbI
pea Y Aopoa https://m.edso0.ru/863cd3de
99 HenpenenbHbie yriieBoOOpOAbl: aJKeHBI, 6 1
' AJIKaJECHbI, AIKUHBI
2.3 ApoMaTuiecKue yrieBoJ0POIbI 2 bubamorera LIOK
' P YHICBOROPOX https://m.edsoo.ru/863cd3de
24 IIpupoHbIE HCTOYHUKH YIVIEBOJOPOAOB U 3 1
' UX nepepaboTka
Hroro mo pa3neny 13
Pasnen 3. Kuciopoaconep:xanue opranndeckue coeJUHeHUs
Bu6nuoreka IJOK
3.1 C .0 3
fHpTEL. SeHOR https://m.edsoo.ru/863cd3de
39 Anpaeruabl. KapOOHOBBIE KHUCIIOTBHI. 7 1
' CnoxxHbIe 3QUpHI
3.3 VrieBoasl 3 1
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Hroro no pazaeny 13
Pa3nen 4. AzoTconep:kaiiue oprannyeckme coeJuHeHus!
bu6nmoreka IJOK
4.1 AMUHBL. AMUHOKHCIIOTHL. benku 3 https://m.edsoo.ru/863cd3de
HUroro no pazaeny 3
Paszpnen S. BeicokoMoJieKyIsipHbIe COCANHEHUA
bubmuoreka LIOK
51 [Tnactmaccer. Kayuayku. Bonokna 2 https://m.eds0o.ru/863cd3de
HUroro mo pa3gemy 2
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11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ Kontpoabubie | IIpakTuyeckue
MPOrpaMMsl Bcero o0pa3oBaTeJibHBIE
padoTsI padoTsI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI XMMHHU
Ctpoenne atoMoB. Ileproamdeckuii 3aKoH Butmorexa LOK
1.1 u [lepnonnyeckas cucreMa XUMHIECKAX 3
https://m.edsoo.ru/863cd3de
anemenToB JI. 1. MenzeneeBa
12 Crpoenue BemectBa. MHOrOoOpasue 4
' BEIIECTB
bubmuoreka LIOK
1.3 X 6 1 1
VIMITFICCICHE peaititit https://m.edsoo.ru/863cd3de
Hroro mo pa3gemy 13
Pa3nen 2. Heopranuyeckasi xumust
2.1 Mertamibt 6 1
bubmoreka IIOK
2.2 H 9 1 1
eMETaLIE https://m.edsoo.ru/863cd3de
53 CBsI3p HEOPraHUYECKHUX U OPraHUYECKUX 2 Bbubmuorexa LIOK
' BEIIECTB https://m.edsoo.ru/863cd3de
Uroro no pazpeny 17
Paznen 3. Xumus u Ku3Hb
bubmuoreka IIOK
3.1 X 4
VIVITUL T HSHD https://m.edso0o.ru/863cd3de
HUroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHE

10 KVIACC
KouamyectBo yacos JJ1eKTpOoHHbIE HH(POBBIE
Ne Jara P unpp
Tema ypoka Kontpoabnsie | IlpakTuyeckue o0pa3oBaTesbHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchl
IIpenmer opranuyeckoi XUMHH, €€ Bu6mmoreka LIOK
1 1
BO3HMKHOBEHHE, PAa3BUTHE ¥ 3HAUECHUE https://m.edso0.ru/863cd3de
Teopus cTpoeHNs OpraHUYECKUX
2 coequHennit A. M. BytnepoBa, e€ OCHOBHBIC 1
MTOJIOXKCHUS
[IpencraBnenue o knaccupuKauu
opraHuveckux Bemects. Homenknarypa Bbubaunoreka [JOK
3 1
(cucrematHueckas) U TPUBHATIbHBIC https://m.edsoo.ru/863cd3de
Ha3BaHUs OPTaHUYCCKUX BEIICCTB
4 AJKaHBI: COCTaB B CTPOCHHE, 1 Bbubanoreka [JOK
TOMOJIOTHYECKHUH PsiJ https://m.edso00.ru/863cd3de
5 MertaH 1 3TaH — TpOCTEUIIIHE 1 bu6mmotexa LIOK
MPECTABUTEH ANKAHOB https://m.edsoo.ru/863cd3de
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmoreta LIOK
HBI: COCTaB U CTPOCHHUE, CBONCTRB
P https://m.eds00.ru/863cd3de
7 OTUIEH U NPONUIIEH — MPOCTENINE 1
MPEICTAaBUTEIIN AJIKCHOB
[Ipaktrueckast padota Ne 1. «[lomyuenue bu6mmoreka IJOK
8 . 1 1
ATUJICHA U U3yYCHHUE er0 CBOMCTBY https://m.eds00.ru/863cd3de
Anxaauensl. byranuen-1,3 u
9 MeTtunoOytaauen-1,3. [lonyyenne 1
CUHTETUYECKOIO KayuyKa M Pe3UHbI
AJKUHBL: COCTaB U 0OCOOCHHOCTH CTPOCHUS, bubnmnoreka [HOK
10 . 1
TOMOJIOTHYECKHH Pl AIIETHICH — https://m.edsoo.ru/863cd3de
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MPOCTEUIIINNA MPEICTABUTENL ATKMHOB

Brruucnenus 0o ypaBHEHHO XUMHUYECKOU

11
peakuuu
12 ApeHsl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTD
apeHoB
13 I'eneTndeckas CBsA3b yIJIEBOJOPOIOB, Bu6mmoreka LIOK
MPHHAIJIEKAIINX K PA3IHNIHBIM KIIaccaM https://m.edso0.ru/863cd3de
[IpupoaHbie HCTOUHUKH YTIIEBOAOPOIOB:
14 MIPUPOIHBINA T'a3 U MOy THBIE HEPTIHBIE
rasbl, HeQ)Th U POJYKTHI €€ MepepadoTKU
IIpupoHbIE HCTOYHMKY YITIEBOIOPOAOB:
15 P po - fa3 1 1O Y e Hed P . bubmmoreka [HOK
MIPUPOAHBIN I'a3 U MOMYTHBIE HEPTSHBI
pHp Y . https://m.eds00.ru/863cd3de
ra3el, HeTh U IPOAYKTHI €€ TIepepadOTKu
16 KonTponbHas padora mo pazueny
«YTIEeBOIOPOAB»
17 [IpenenpHbIE OAHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHo1. BomopoaHas cBs3b
18 MHOroaToOMHbIE CITUPTHI: STHIICHTIIUKOIb 1 bu6muotexa LIOK
TIMIEPUH https://m.edso0o.ru/863cd3de
19 deHou: cTpOeHUE MOJICKYJIbI, (PU3NUecKue U
XMMUYECKHE CBOICTBA, IPUMEHEHUE
20 Anpnerunbl: GopMaNbAETHI U alleTaIbICTH/I. Bubnmnorexa [JOK
Auneron https://m.edsoo.ru/863cd3de
21 OnHOOCHOBHBIE Npeie/IbHbIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAS M YKCYCHAS
99 [IpakTiueckas padora Ne 2. «CBoiicTBa bu6mmotexa [IOK
pacTBopa YKCyCHOW KHUCIIOTBD» https://m.edsoo.ru/863cd3de
93 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK bubmuoreka [IOK

MNpEaACTAaBUTCIIN BBICIIINX Kap6OHOBLIX

https://m.edso0.ru/863cd3de
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KHUCJIOT

24 MpbLTa Kak COJM BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOILIEE ICHCTBUE

bubmmoreka [JOK
https://m.edso0.ru/863cd3de

CroxxHble 23QHUPBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX

a¢hupoB

Kupsr: Tuaponns, mpuMeHeHHe,

26
OuosoruuecKas pojb KHUPOB

bubmmoreka [JOK
https://m.edso0.ru/863cd3de

YTieBobl: cocTaB, KiaccupuKarms.
27 Baxxueiimye npencraBuTenu: TI0K03a,
¢bpykTo3a, caxaposa

bubnunoreka IJOK
https://m.edsoo.ru/863cd3de

08 Kpaxman u nemirono3a Kak IpupoaHbIe
MOJIMMEPBI

bubnunoreka IJOK
https://m.edsoo.ru/863cd3de

KonTponbHas padora mo pazueny
29 «Kucmopoacoaepkaiiye OpraHudecKue
COCIMHEHHSD»

30 AMWHBI: METUJIAMUAH Y aHWIWH

bu6mmoreka IJOK
https://m.edso0.ru/863cd3de

AMMHOKHCIIOTBI Kak aM(OTEepHbIE
31 OpPraHUYECKUE COCTUHEHUS, UX
Ouonoruueckoe 3HaueHue. [lenTu sl

bu6mmoreka IJOK
https://m.edso0.ru/863cd3de

32 benku kak npupoHele
BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS

33 OCHOBHBIEC OHATHS XUMHHU

BbBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COESUHEHU.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbnHbIe
Bcero P
padoThI

IIpakTu4yeckue
padoThI

Jara
U3yYeHUs

Dy1eKTPOHHbBIE N (PPOBLIE
odpa3oBaTebHbIE

pecypcst

XHAMHYCCKHH dJIEMEHT. ATOM. DJICKTPOHHAS
KOH(UTYpaIus aTOMOB

[Tepuoanueckuii 3axoH u llepnoanueckas
cucTeMa XUMMUYECKUX 3jiemeHToB JI. U.
MeHaeneeBa, HX CBS3b C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB

bubnuorexa LIOK
https://m.edsoo.ru/863cd3de

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHCHI/Iﬁ 110
TpyNIaM v mepruoiaM. 3HaueHue
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux daemenToB /.M. MenneneeBa B
Pa3BUTUHN HAYKH

bubnmoreka IJOK
https://m.edsoo.ru/863cd3de

CTpOGHI/IC BCIICCTBA. XuMudeckas CB3b, eé
BUJbBI; MCXaHHU3MBbI 06p330BaHI/I$I KOBaJICHTHOM
CBA3U. BOILOpO,I[HaSI CBA3b

BasieHTHOCTB. DNEeKTPOOTPULIATENBHOCTD.
Crenenn okucieHus. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS

bu6mmoreka IJOK
https://m.edso0.ru/863cd3de

ITonsTue o nucnepcHsix cucremax. ICTUHHBIE
U KOJUIOUJHBIE pacTBOpbl. MaccoBast J0Js
BEILIECTBA B pacTBOPE

butmmoreka [IOK
https://m.edsoo.ru/863cd3de

Knaccudukarus u HOMEHKIATypa
HEOpPraHWYECKUX COe/IMHEeHU. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIMYHBIX
KJIaCCOB
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Kiraccudukanys XuMIIeCKUX peakIiii B
HEOPraHUYECKON U OPraHUYECKON XUMHUH.

8 3 bubaunoreka [JOK
aKOH COXpaHEHHS MAaCCHI BEIECTB; 3aKOH
P ’ https://m.edsoo.ru/863cd3de
COXpaHEHUS U NPEBPAICHUS YHEPTUH PU
XUMHYECKUX PEAKIUIX
9 Ckopoctb peakiun. OOpaTUMbIE peaKiyy.
XUMHYECKOe paBHOBECHE
[IpakTuueckas padora Ne 1. «Bnusaue
10 P o P Bu6mmoreka LIOK
A3JMYHBIX (JAKTOPOB HA CKOPOCTH
p . p p https://m.edsoo.ru/863cd3de
XUMHUYCECKOHN PEaKITHI)
Onektponutuyeckas aucconuanus. [Tousatue o
1 BojopoaHOM Tokasarene (PH) pactsopa. bubmmoreka [HOK
Peaxkiun nonnoro oomena. I'maposus https://m.edsoo.ru/863cd3de
OpPTraHUYECKUX U HEOPTAaHUICCKUX BEIICCTB
OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEBIE PEAKITHH.
12 [lonsiTre 00 3MEKTPONIH3e PACIIaBOB H
pacTBOpPOB coOJIEN
13 KonTponbHas padora mo pazueny bu6immoreka [IOK
«TeopeTnveckre OCHOBBI XUMHUI» https://m.edso0.ru/863cd3de
Mertambl, ux nojoxxkeHue B [lepuoauueckoit
CUCTeMe XMMHUYeCcKuX dreMeHToB J[. U.
14 M 5 A bubmuoreka [{OK
eH/iesieeBa 1 OCOOCHHOCTH CTPOCHHUS
P . https://m.edso0.ru/863cd3de
aToMoB. O01He (hu3nYecKre CBOCTBa
METaJIJIOB
15 CrnaBbl METAJUIOB. DIEKTPOXUMUYECKHH PsIl bub6imoreka [IOK
HaIpsDKEHUH METaIoB https://m.edso0.ru/863cd3de
XuMH4ecKue CBOMCTBA BAXKHEUIIINX METAILIIOB
16 (maTpwii, Kamui, KaJabIui, MAaTHAN,
QTFOMUHHN) ¥ UX COSIUHEHUH
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6mmoreka IJOK
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COeIMHEHUN

https://m.edsoo.ru/863cd3de

18

XnUMHUUecKre CBOMCTBA IMHKA, JKeJie3a U UX
COCOUHCHUI

19

[Ipaktuueckas padora Ne 2. "Pemenue
SKCIEPUMEHTANBHBIX 337a4 110 TEME
«MeTtamis"

20

Hewmeramibl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XMMHUUYECKUX 3eMeHToB . 1.
MemnneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB

bubmmoreka [IOK
https://m.edsoo.ru/863cd3de

21

®u3nYeCKre CBONCTBA HEMETAIIOB.
ANNOTpONHS HEMETAIUIOB (Ha MPUMEPE
KHCII0poJia, cepbl, pocopa 1 yriaepoaa)

22

XHUMHYECKHE CBOMCTBA rallOre€HOB, CEPhI U UX
COeIUHEHUN

bubnmoreka IJOK
https://m.edsoo.ru/863cd3de

23

Xumuueckre CBOHCTBA a3oTa, hocdopa u nx
COEIMHEHHUH

24

XHUMHYECKUE CBOUCTBA YIIIEPOJa, KPEMHUS U
UX COeIUHEHNN

25

[IpuMeHeHne BaXXHEHIIINX HEMETAIIOB U X
COEIUHEHUN

26

O00011IeHNE U cCUCTEMAaTHU3aLMsl 3HAHUH 110
TeMe «HemeTtanner»y. Beraucinenus no
YPaBHEHUSIM XUMHUUECKUX PEaKLUi U
TEPMOXUMHUYECKHE PACUETHI

bu6mmoreka IJOK
https://m.edso0.ru/863cd3de

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemerannsr"»

28

KonTposnbHas padora o temam «MeTauisy u
«HemeTtamb

butmmoreka [IOK
https://m.edso0.ru/863cd3de

29

HeopraHquCKHe " OPraHn4CCKUC KUCIIOTHI.
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Heopraanueckue u opraHmgeckre OCHOBaHHS

AmMddoTepHBIC HEOPraHUIECKUE U

30 OopraHu4eckue coenuHeHus. ['eHeTnueckas 1 bubmmoreka [IOK
CBSI3b HEOPTAHUYECKUX U OPTaHUIECKUX https://m.edso0.ru/863cd3de
BEIECTB
Pose XuMHH B 00ecrieYeHHH KOOI HYECKOM,
31 SHEPreTHYECKON U MUINEBON 0S30MaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
IT 0 00
32 I p:I:II{l C;?IIZTEH:)[;LI;JI?HH};?S }ll'lti)}JI'IBIXeHI/IH 1 bubmorera HOK
P uv P v https://m.edsoo.ru/863cd3de
BAXXHCUIIINX BCUICCTB
33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 bubmorexa HOK
pe Bellt p https://m.edsoo.ru/863cd3de
34 XUMHUS ¥ 3I0pPOBbE UEIOBCKA 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. 10 — 11 xnacc yuebnuk no Xumuu O.C. I'abpuenss. N.T'. OctpoymoBs. C.A. Ciaakos.

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

https://multiurok.ru/all-sites/himiya/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

bubmmoreka ITOK https://m.edsoo.ru/863cd3de
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