MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MuHHCTEPCTBO 00pa30BAHUS, HAYKH U MOJIOJACKHOM MOJTUTHKHU

Kpacnogapckoro kpas

AIMHUHHCTPAaUMA MYHUIMIIAJBHOI0 o0pa3oBanus KypranuHckuii paion

MBOY COMI Ne21 um. B.A.MapkunTeeBa

PACCMOTPEHO
Ha 3aceganuu MO
yauTenen
pykoBoautenas MO
yauTenen

Muxainosa E.B.
[Tpotokos Ne 1
oT «29» 08. 2024 r.

COI'JTACOBAHO

3aMECTUTENb JUPEKTOPA
no YBP

Cummuaa H.H.
ITporokos Ne 1
o1 «29» 08. 2024 r.

YTBEPX/IEHO

nupexkrop MBOY COII
Ne 21
uM.B.A.MapkuHTteeBa

a oBa E.M.
HULIMMANBHOE ONANo 21
BIOKETHOE
OBLUEOBPA30OBATENBH
YYPEXOEHUE
CPEOHAA
OBLEOBPA30OBATEIbH.
A WKONA Ne 21 UMEHU
B.AMAPKUHTEEBA X.
CBOBO[bI
MYHULWMANBHOIO
OBPA30BAHUA
KYPFAHUHCKWM PAVIOH

PABOYASA ITPOI'PAMMA

(ID 4437152)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

xyTop CBobOonxa 2024



MNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE CpEIHEro o0Iiero oopazoBaHus pazpaboTaHa Ha
ocaoBe ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpa3oBanuu B
Poccuiickoit ®@epepanum», TpeOoBaHMII K pe3yjlbTaTaM OCBOEHUS (enepanbHON
oOpasoBaTenbHOM TporpamMmbl  cpeaHero oobmero obpaszoBanusi (POII  COO),
npenacrasieHHbIX B DenepaibHOM rocyaapcTBeHHOM oOpa3oBareiabHoM crannapte COO,
¢ yuérom KoHuenuuu npenoaaBanusi yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoii ®enepaiuu, peann3yroldX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOTrpaMMBbl, I OCHOBHBIX NOJIOKEHUN «CTpaTernu pa3BUTHs BocnuTaHus B Poccuiickon
Oenepannu Ha niepuona 10 2025 roga» (Pacmopspxenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIX0/I0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OMPEACICHUIO OO0IIeH
CTpaTerud OOyuyeHHUs, BOCIUTAHUS U Pa3BUTHS OOYyUaIOLIMXCS CPEICTBAMU y4eOHOTrO
npeamera «Xumusi» g 10-11  kmaccoB Ha 0a30BOM  YpPOBHE  COCTaBWIIH
koHuentyanbHple mnojoxkeHus @OIOC COO o B3auMOOOYCIOBJICHHOCTH —IIEJIEH,
COJIEp)KaHUsA, pe3ylbTaToOB OOy4YyeHUS W TpeOOBaHMI K YpPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB.

Xumuyeckoe oOpa3zoBaHuE, IMOJy4aeMOe€ BBIMYCKHHKaMH 0O0lIeo0pa3oBaTeIbHON
OpraHM3aliy, SBJISIETCS HEOThEMJIEMOM YacTbhi0 HUX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIMM JTallOM peaJn3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, NPUCYIUX LEJIOCTHOM CUCTEME XUMHUYECKOro 00pa3oBaHus. DTH
LIEHHOCTH KacaloTcs IMO3HAHMs 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
o0mel KyJIbTypbl YeJOBEKa, a TaKXKe HJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 30pPOBbIO M HpHUpPOIHOM cpene. Peamusyercss xumumueckoe oOpa3oBaHue
oOyyaromuxcsi Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS CpPEJICTBAMH Y4eOHOro
npeaMera «XUMHSL», COAepKaHUE U IOCTPOCHHE KOTOPOIro OIPENEICHBI B IPOrpaMMe 110
XUMHU € Y4€TOM CHeIM(PHUKM HAyKH XUMHM, €€ 3HaueHHs B MO3HAHUM NPUPOJAbI U B
MaTepuallbHOM KM3HM OOIIEeCTBa, a TaKXke ¢ y4éToM OOImMX LeJaed M NPUHIMIIOB,
XapaKTEpU3YIOLINX COBPEMEHHOE COCTOSIHME CUCTEMBI CpeHEro oOuiero oopa3oBaHus B
Poccuiickoit @enepanuu.

XuMHUsL Kak DJEMEHT CHCTEMbl E€CTECTBEHHBIX HayK Hrpaer ocoOyi pojib B
COBPEMEHHON LUBWIM3ALMM, B CO3JaHMM HOBOHM 0a3bl MaTepuanbHON KynbTypbl. OHa
BHOCHT CBOM BKJIaJ] B (DOPMUPOBAaHUE PALIMOHAIBHOIO HAYYHOTO MBIIIEHUS, B CO31aHUE
LIEJIOCTHOTO TPEJCTaBICHUA OO0 OKpYXarolleM MHpe Kak O €IUHCTBE HPUPOIbl U
YesioBeKa, KoTopoe (OopMHUpPYEeTCsl B XMMUM HAa OCHOBE IMOHHUMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaOIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY CTPOCHHMEM BEILECTB, MX
CBOMCTBAMHU U BO3MOXXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHO B3aMMOAEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHs CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOU KyJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEUTHOTO TPyAa
Y KU3HU KaxJ0ro uieHa obmiectBa. CoBpeMEHHas XMMUS KaK HayKa CO3UAATENbHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBleHa Ha pELICHHE TJI00aJbHBIX Mpo0IeM



YCTOWYHUBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPbEBOM, DJHEPIETUUYECKOW, MHIIEBOM,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPAHBI 3I0POBBSL.

B coorBerctBUM ¢ oOOmUMH UEASMH U TPUHLIUIIAMH CPEIHEro OOIIero
oOpa3zoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIM ypOBEHBb
M3Y4YeHUs) OPUEHTHUPOBAHO TMPEUMYIIECCTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJarouxcsi, HeOOXOIUMYI0 MM Ji1 BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEUTHOTO BKJIIOYEHHUS B JKU3HB COLIMYMA, MPOJOJIKEHHUS OOpa30BaHUS B Pa3IUUYHBIX
0071aCTsAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBsIIONIMMHU TTpeaMeTa « XUMUS SIBISIOTCS 0a30BbIe Kypchl — « OpraHuyeckas
xumuss» 1 «O0mas U HeOpraHUYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SBJIAIOTCSI OCHOBBI 0a30BOM HayKu: CHUCTE€Ma 3HAHUWA 10 HEOPraHUYECKOH
XUMUU (C BKIIOYEHHEM 3HAaHUW M3 OOmel XUMUU) W OpPraHUYECKOW XHUMHH.
dopmMupoBaHUE JaHHOW CHUCTEMbl 3HAHUW TpPHU H3YYEHHHM IMpeaAMeTa oOecrnedyrBaeT
BO3MOKHOCTb PaCCMOTPEHHSI BCETO MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIUX MOHSATHUIA,
3aKOHOB ¥ TEOPUN XUMMUHU.

Ctpykrypa coaepkanusi KypcoB — «Opranuyeckas xumusi» U «OOmas u
HEOpraHuyeckas XuMus» copMHUpOBaHa B IIporpaMMe 1Mo XUMUHU Ha OCHOBE CUCTEMHOTO
MoAX0/a K U3YYEHUI0 YueOHOTO MaTepurasa U o0yCIOBJIeHa HCTOPUUECKH 00OCHOBAaHHBIM
pa3BUTHEM 3HAHUN Ha ONPEACIIEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYEeCKONM XMMHUHU BELIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIIACCHUECKOW TEOpUHU
CTPOCHMSI OpPraHUYECKHX COCIMHEHMM, a TaKKe Ha YpOBHE CTEPEOXMMHUYECKUX U
ANIEKTPOHHBIX MPEACTaBIEHUN O cTpoeHuH BemiecTB. CBeleHUsI 00 U3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0 CIOXKHBIX OHOJOTHYECKU
aKTUBHBIX COEIMHEHUH. B Kypce OpraHudeckoil XuUMHUHU TMOJIy4YalrOT pa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHMs TEpPBOHAYAIbHbBIC
NPEJICTABICHUS O XHUMHYECKOW CBSI3M, KJIACCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yrioM 3peHUss B TnpeaMere «XuMuUs» 0a30BOro  ypoBHS
paccmaTpuBaeTcsi HM3yYEHHBII Ha YpOBHE OCHOBHOTO oOmiero o0Opa3oBaHus
TEOPETUYECKUN MaTepual U (HaKTOJOTHYECKHE CBEICHHUS O BEIIECTBAX U XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1asi 1 HeopraHu4eckasi XuMus» 00ydJaronuMcst
MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAY€HUE MEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIIMMA, TIIyOKe TOHSTh HCTOPUUYECKOE
W3MEHeHne (QYHKIMA JTOro 3akoHa — OT o0oOmaromeil 10 OoOBsACHSIOmEH W
MIPOTHO3ZUPYIOLIEH.

Enunasg cucremMa 3HaHWM O BaXKHEWINIMX BENIECTBAX, MX COCTABE, CTPOECHUM,
CBOMCTBaX M MPUMEHEHHHM, a TaKXKe O XHUMHUYECKHUX pEaAKIUSAX, HUX CYUIHOCTH U
3aKOHOMEPHOCTSAX NpOoTeKaHusi AomnosHsercs B kypcax 10 m 11 kiaccoB anemeHTamu
CoZIepKaHusl, UMEIOIIMMU KyJIbTYPOJIOTUYECKUI M MPUKIAAHONW XapakTep. JTHU 3HAHUS
CIOCOOCTBYIOT MTOHMMAHHUIO B3aUMOCBSI3M XUMHH C JPYTMMH HayKaMH, PacKpBIBAIOT €€
poJib B TMO3HABATENbHOW W MPAKTUYECKOW JESTEIBbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXCHHsI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUUYECKUX
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MPWIOKCHUA XWMHH, IOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOjeMaxX, CBSA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH
MHOOPMAIMIO U TPUMEHSITH €€ IS MOTOJTHEHUS 3HAHUH, PeIICHUSI NHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIEAOBATENbCKUX 3ajady. B 1emom coaepkanue y4deOHOro
npeaMera «XUMUs» JAaHHOTO YPOBHSI WU3YYCHHsI OPUEHTHUPOBAHO Ha (popMHUpOBaHUE Y
00y4Jaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIs1 MOHUMAaHUs GUIOCOPCKUX UIeH, TaKUX
KaKk: MaTepuajbHOE €JAMHCTBO  HEOPraHMYECKOTO W  OpPraHWYEeCKOro  MHpa,
00yCJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, ITO3HABAEMOCTh
MPUPOIHBIX SIBJICHUHM MYTEM SKCIICPUMEHTA U PEIICHHS MIPOTUBOPECUNN MEXITY HOBBIMHU
dbakTaMH ¥ TEOPETHYECKUMH TPEANOCHIIKAMU, OCO3HAHWE POJHM XWMHH B PCIICHUU
9KOJIOTUYECKUX MpOoOJieM, a Takke MpoOiieM cOepexeHUs SHEPreTUYECKUX PECYpPCOB,
CBIPBSI, CO3IaHUSI HOBBIX TEXHOJIOTUH U MaTEPUAJIOB.

B nane pemienust 3amad BOCIUTAHUS, PA3BUTHUSI M COLMATM3AIMU O0yYarOIINXCS
MPUHSATHIC POTPAMMON TI0 XUMHUH TTOAXO0JIbI K OMPEACICHUIO COACPKAHUS U MIOCTPOCHUS
mpeaMeTa NpeayCMaTpUBAOT (OPMHUPOBAHHWE YHHBEPCAIBHBIX YYCOHBIX JICHCTBHIA,
MMEIOIIMX 0a30BO€ 3HAYCHHE JJIsl PA3IMYHBIX BUJIOB JIEATEILHOCTU: PEIIECHUs MPpobeM,
MOMCKa, aHaIu3a U 00paboTku MHMOpPMAIMK, HEOOXOAUMBIX NJIsi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM M HCCIE0BATENBCKON JCATENHHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B
MO3HAHUU XMMHH.

B nmpaktuke nmpenojaBaHuMs XUMHM KaKk Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi, TaK U Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, NpPU OINpeACTICHUU
COJIEp)KaTeIbHOM  XApaKTePUCTUKU IleJied M3ydeHUs TNpeaMeTa  HalpaBiICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO TMpU3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHYECKOW HayKHM Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeSITEIbHOCTU 4YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOJIMYECKOM TOUKH 3PEHUS TAKOW MOJXOJ K OMpe/IeIeHHIO 1eJiel U3yueHus mpeameTa
SIBJISIETCSI BIIOJTHE OTIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TIIaBHBIMH LEISIMH U3YYECHUS TIpeIMeTa « XUMUs»
Ha 6a30BoM ypoBHE (10 —11 x1.) siBASIOTCS:

e (opmupoBaHUE CUCTEMBbI XMMHUYECKHX 3HAHUM KaK Ba)KHEHIIEW COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, B OCHOBE KOTOPOW JIEXKaT KIIFOUEBbIE
NOHSTHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XUMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOCHHE U IOHUMAHUE CYITHOCTH JIOCTYITHBIX 0000IIEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMIIEHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (dopmupoBaHWe M pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAX I[MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKINi, HEOOXOAMMBIX /ISl MPHOOPETCHUS YMEHUM
OpPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUH, HMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU MU CIOCOOOB NESATEIHHOCTH, CBS3aHHBIX C HAONIOEHUEM U
OO0BSICHEHUEM XMMHYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM IpaBUil OE30MacHOTO
oOpallleHus ¢ BEIEeCTBAMHU.



Hapsay ¢ stuMm, copepikaTenbHas XapaKTepUCTUKA TIeNied W 3a7ad H3ydeHUs
mpeaMera B MporpaMMe MO0 XWMHH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBUH C
HOBBIMU TPUOPUTETAMU B CHCTEME CpeaHero oomiero obpa3oBanus. CerogHs B
MPETnoJaBaHu XWUMHH B OOJIbIIEH CTENeHW OTHAETCS MPEANOYTCHHE MPAKTHYECKON
KOMITOHCHTE COJICpXKaHUsI OOYyYCHHs, OPUCHTHPOBAHHON Ha TOJATOTOBKY BBIMTYCKHHKA
o01reo0pa3oBaTeIbHON  OpraHM3alliy, BIAJCIOIIer0 He HAa0OpoM  3HaHMM, a
(YHKIIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W yMCHHSMHU aKTUBHOTO
MOJIYYCHUS 3HAHUN W NMPUMEHEHUS WX B PCATbHON XU3HU YISl PEUICHUS MPAKTUICCKUX
3ajad.

B cBsi3u ¢ 3THM TIpW M3YyYCHHH TIpeIMeTa «XHUMHUS» JTOMHUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKKE MU U 3a]a9H, KaK:

ajanrtanus oO0ydJaronuxcs K YCJIOBHSAM JUHAMHUYHO PAa3BUBAIOIICTOCS MHPA,
(dbopMHUpOBaHUE WHTEIUICKTYAIbHO PA3BUTOW JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIPHOMY IMPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIHUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHUEM;

(dbopMupoBaHUE y OOYYAIOIIUXCS KITFOUEBBIX HABBIKOB (KIFOUCBBIX KOMIICTCHIIHN),
MMEIONUX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JCATCIBHOCTH: PEIICHUS
npobnaeM, TOHWCKa, aHamu3a MW 00paboTkM HHPOPMAIMH, HEOOXOTUMBIX IS
MPUOOPETECHUS ONBITA JICATEIBHOCTH, KOTOpas 3aHMMAceT BaXKHOE MECTO B IO3HAHWUU
XUMHH, a TakXKe s OLUEHKH C TO3UIMI SKOJOTMYecKor Oe30macHOCTH Xapakrepa
BJIUSTHUSL BEIIECTB M XMMHUYECKUX IPOIECCOB HA OPraHM3M YeJIOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE I[I03HABATENBHBIX HMHTEPECOB, HHTEIUIEKTYalbHBIX U TBOPYECKUX
crocoOHocTel 00ydYaroIuXcsi: CHOCOOHOCTH CaMOCTOATENBHO NPUOOpETaTh HOBbBIE
3HaHHUS 10 XHMHHU B COOTBETCTBHHM C >KHU3HEHHBIMH TMOTPEOHOCTSIMHU, HCIOJIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHOM U Hay4HO-
HOMyJIsIpHON MHGOPMALIUK XMMHYECKOTO COICPKAHUS;

dbopMupoBaHUE M pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOIO
MBIIUICHHS, HaONI0AaTeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMMbI, B YACTHOCTH, MpPH IUIAHUPOBAHUU U TIPOBEJICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHUE Yy 00yJaromuxcsi yOeKIEHHOCTH B TYMaHUCTHYECKOW HAMPaBIEHHOCTH
XUMHUHM, €€ BaXHOM pOIM B pEHIEHUH TIJIOOAIBHBIX MPOOJIeM paIlMOHAIBLHOTO
MPUPOAOIONIL30BAHMS, TIOTIOMHEHHS] DHEPreTHUECKUX PECYpCoB W COXpaHEHUs
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHHS K
MpUpPOIE W CBOEMY 37I0POBBIO, a TaKkKe MPHOOPETEHHs] ONbITa MCIOIb30BAHUS
MOJIYYCHHBIX 3HAHWM N7l MPHUHSTHS TPAMOTHBIX PEIICHHH B CHUTYaIlUsX, CBSI3aHHBIX C
XUMHYECKUMH SIBJICHUSIMHU.

B yuebHoM maHe cpemHero ooOmiero oopazoBaHHs IpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHOM 001acTu « EcTecTBeHHO-HAYUYHBIE MTPEAMETHI.



OOmiee 4yuCIO 4YacoB, OTBEIEHHBIX JUISI M3YyYEHUsS XHMHUH, Ha 0a30BOM YpOBHE
cpeanero obdiero odpazoBaHusi, cocrapiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 xkimacce — 34 gaca (1 gac B Henemo).

COJAEPXAHUE OBYUYEHUS
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBHI OPraHNYeCKON XUMHH

[Ipenmer opraHwueckoil XWMUHM: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAUYCHUE B
MONyYCHUH HOBBIX BEIIECTB W MaTepUaNoB. Teopus CTPOCHHS OPTaHUYECKHX
coenuHenuit A. M. BytnepoBa, e€ ocHoBHble mojoxkeHUs. CTpyKTypHbIe (OpPMYIIbI
OpPTaHWYECKHX BEIIeCTB. [ oMoyiorus, M3oMepus. XUMUYECKas CBS3b B OPraHWMYECKUX
COCJIMHEHUSAX — OJTUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kinaccupuKaluU OpraHudyeckux BemiecTB. HomeHkiatypa
OpPTaHMYECKHUX COCIWHEHUH (CHCTeMaTH4yecKas) U TPUBHAIbHBIC Ha3BAaHUS BaXKHEHIIMX
Mpe/iCTaBUTENEN KJIAaCCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIC METOJbl HM3y4YeHHUS BEIIECTB W HMX IPEBPAlICHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpPraHMYeCKHX BEUIECTB M MaTepHallaMM Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEUIECTB, HAOMIOJIECHUE U  OINHCaHUe
JIEMOHCTPAIIIOHHBIX OIBITOB IO MPEBPAIICHUIO0 OPraHWYECKUX BEUIECTB MPU HArPEBaHUH
(rutaBneHue, oOyriIvBaHUE U TOPEHUE).

YrieBogopoasnl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — npocTeHIne
IPEJICTAaBUTEIN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (peakluu 3aMelIeHUsl 1
TOpEeHUs ), HAXOXKJIECHUE B IPUPOJIE, NOJIyYeHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHMYECKHH psii. DTWIEH M TPONUIeH —
IpOCTEHIINE MPEeJICTABUTENN AIKEHOB: (DU3MUECKHEe U XMMUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApPATALMU, OKHUCICHUS U TMOJUMEpPU3AIINH),
NOJTy4YeHHEe U IPUMEHEHHUE.

Ankanuensl: OytaaweH-1,3 u MerwnOyraaweH-1,3: cTpoeHHE, BaKHEUIINE
XMMHYECKHE CBOMCTBA (peakius nonuMepusannn). [lonydeHne CHHTETHYECKOro KayuyKa
Y PE3UHBL.

AJIKUHBI: COCTaB M OCOOCHHOCTU CTPOEHHS, TOMOJIOTHUECKUNA psii. AICTHICH —
MPOCTEUIINI TIPEICTABUTENh AJTKUHOB: COCTaB, CTPOEHUE, PUBNYECKHE U XUMUYECKUE
CBOMCTBa (peakuuMud THAPUPOBAHUS, TAIOTCHUPOBAHUS, TUApPATALUU, TOPEHHUS),
MOJIyYeHHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoenue, Gpu3NUECKre U XUMHUECKUE CBOMCTBA (peakiuu
TaJIOTGHUPOBAaHUS W HUTPOBAHUS), TONyuYe€HHWE W TpuMeHeHue. Toayon: cocmas,
cmpoeHue, @usuyeckue U XuUMudeckue Ce0UCMEa (peakyuu 2ai02eHUpo8aHus U
HUMPOBAaHUs), noaydenue u npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b
MEXTy YTJIE€BOJIOPOAaMH, MPUHAICKAIINMH K PA3IMYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIIIEBOIOPOAOB. [IpupomHeiil ra3 u nomyTHbIe HETIHBIC
ra3sl. Hedte 1 e€ mpoucxoxaenue. CriocoObl mepepaboTku He(TH: MEePeroHKa, KPeKUHT
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(TepMuYecKui, KaTaaUTHUecKuil), nuponu3. IIpoaykTsl nepepaboTku HePTH, HX
NPUMEHEHUE B NPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroib M MNPOIYKTHl €ro
nepepadoTKH.

OKCHEepUMEHTaJIbHbIE METOJbl M3y4Y€HHUs BEIIECTB W UX IPEBpAllCHUI:
O3HaKOMJIEHHE ¢ O00pa3liamMH IUIacTMAacc, KaydyKoB M pe3uHbl, Kouekuuu «Hedtep» un
«Yronp», MOAETUPOBAHME MOJIEKYJ YIJIEBOJAOPOJOB U  TallOT€HONPOU3BOIHBIX,
MPOBE/ICHNE NPAKTUYECKOW PAOOTHI: MOIYYEHUE ITHIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrle 3amaumn.

Bolunicrienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMUYECTBA
WCXO/JHOTO BEIIECTBA WM TPOMYKTa PEaKIUH [0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIINN).

Kucsopoaconepixamniue opranHuyeckue coeuHeHUs

[IpenenbHbIE OTHOATOMHBIE CITUPTHL. METaHO U ATAHOJ: CTPOCHHUE, (PU3NICCKHE
XMMHYECKHE CBOWCTBA (pEakiMy C aKTUBHBIMH MeETaJJIaMH, TaJIOTEHOBOAOPOAAMH,
TOpeHue), mpuMeHeHHe. BoIopomHbie CBSI3M MEXIy MOJIEKyJIaMu crupToB. [leiicTBue
METaHOJIa U ATAHOJIa HA OPTaHU3M YEIOBEKa.

MHOroaTOMHBIE CIUPTHL. DTUJICHIVIMKONb W TJIMIEPHH: CTPOCHHE, GU3NYECKHE U
XMMHYECKHE CBOMCTBa (B3aMMOJNICHCTBHE CO WICTOYHBIMH METaJUIaMH, KadeCTBEHHAs
peaxiysi Ha MHOTOATOMHBIE CHUPTHI). [leficTBre Ha opraHu3M uenoBeka. [IpumeHeHme
TJIMLEPUHA U 3TUIICHTIIUKOJISL.

@DeHo: CTpOeHUE MOJEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue denona.

Anbaeruipl U kemonsi. PopManbAerui, aleTalbJIerua: CTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBAa (peakUWW OKHCIEHUS M BOCCTAaHOBJICHUS, KaueCTBEHHbIE
peakuuun), moJydyeHue u NpUMeHEHHUE.

OAHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasS M YKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3HUeCKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIMeE /s Kilacca
KUCJIOT, peakuus »HTepudukanuu), mnoixydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENN BHICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJU
BBICIHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxuble 3Qupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIAPONH3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornyeckas poib KUPOB.

VYrneBoapl: cocTaB, KiacCHU(UKalUsg YIrJIEBOJIOB (MOHO-, TU- M TOJUCAXapHUbl).
['moko3a — mpocTennii MoHOCaxapua: 0COOCHHOCTH CTPOSHUSI MOJIEKYJIBbI, (PU3HYECKUe
M XUMHYECKHE CBOMcCTBa (B3aumojeiictBue ¢ ruapokcunom wmenu(ll), oxucrnenue
aMMHUAYHBIM pacTBopoM okcuua cepebpa(l), BoccranoBineHue, OpoKEHHE TIIFOKO3bI),
HaXO0XXJCHHUE B MPUPOJIE, MPUMEHEHHE, bnonorndeckas poib. dotocunres. Ppykros3a Kak
M30Mep TIFOKO3BI.

Kpaxman wu nemtonoza kak mNpupoAHble moiauMmepbl. CTpoeHHE Kpaxmana Hu
1enono3el. Ou3nueckue U XUMUYECKUE CBOMCTBA Kpaxmaia (TUIpOn3, KadeCTBEHHAs
peaKIus ¢ HOJA0M).



OKCHEepUMEHTaJIbHbIE METOJAbl M3y4YEHHUS BELIECTB M HMX HPEBPALLECHUN:
MIpOBE/ICHUE, HAOIIOIEHUE U OMKCAHNE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
Ka4eCTBEHHBIC PEAKI[MK OJHOATOMHBIX CIIUPTOB (OKKCIeHHE dTaHoIa okcuaoM meau( 1)),
MHOTOATOMHBIX CIHPTOB (B3auMmojeiicTBue rimiepuHa ¢ ruapokcuaoM wmeau(ll)),
anbJeruioB (OKUCIEHHE aMMHUAayHBIM pacTBOpoM okcuia cepedpa(l) m rumpokcunom
meau(ll), B3aumopelicTBHe Kpaxmana C HOJOM), MPOBEIECHUE MPAKTUYECKOW pabOThI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaumn.

Boluricnienuss mo ypaBHEHHMIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIleCTBAa WM MPOAYKTa peaklMH IO U3BECTHbIM Macce, O0bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WJIM MIPOAYKTOB PEAKIIUH).

A3oTconepkalue OpraHuuecKre COeMHEHMS.

AMUHOKHUCIOTBI Kak aM(oTepHble OpraHuyeckue coequHeHus. Puznyeckue Hu
XUMUYECKUE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe TIHIMHA). buonornyeckoe 3HaUCHUE
aMUHOKHUCIOT. [lenTumapl.

benku kak TpuUpoIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuuHas,
BTOpPHYHAsA M TPETUYHAs CTPYKTypa OelKoB. XMMHUYECKHUE CBOWCTBA OENKOB: THAPOIIU3,
JieHaTypalusi, KaYeCTBEHHbIE PeaKluu Ha OEKU.

OKCHepUMEeHTaJlbHble METOJAbl M3y4YeHHUS BEIIECTB U MX MPEeBpALCHUN:
HaOJIIOZIGHNE M OIMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JEHaTypalusi OEJIKOB IpH
HarpeBaHHUHM, IBETHbIE PEAKLIUU OEIKOB.

BbicoxkoMoJieKyJIsIpHbIE COeANHEHUS

OCHOBHbBIE TOHSATUS XHMUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHH: MOHOMeEp,
HOJMMEp, CTPYKTYpPHOE 3BEHO, CTENEHb NOJMMEPHU3aLIK, CPEAHss MOJIEKYJIIpHas Macca.
OCHOBHBIE METO/BI CHUHTE3a BBICOKOMOJICKYJISPHBIX COEAMHEHUN — MoJuMepu3auus U
HOJMKOHICHCALUS.

OKCIIepUMEHTAIbHbIE  METOJbl HM3yY€HHUs BEIIeCTB M UX IpeBpallleHuil:
O3HAKOMJIEHHE C OO0pa3laMH MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4JyKOB.

MesxIpeIMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBsi3ed NPU W3y4YEHUU OpraHudeckoil xumuu B 10
KJIacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-Hay4YHBIX
MOHATUN, TaK M TOHATUH, SBISAIOMIMXCS CUCTEMHBIMHM JJISI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAayYHOTO LUKJIA.

OOme ecrecTBEHHO-HAy4yHbIE IIOHATHUS: SIBICHHE, HAy4HbIM (QakT, rumoresa,
3aKOH, TEOpus, aHaju3, CUHTE3, KJIACCUPHUKAIMs, MEePUOAUYHOCTh, HaAOIIOACHHE,
M3MEpEeHue, SKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: mMarepus, SHEprus, Macca, aroM, 3JEKTPOH, MOJIEKyJa, SHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BeIleCTBa, (PHU3NUECKUe
BEJIMYMHBI U €AUHULIBI X U3MEPEHUS.

buonorus: knerka, opranusM, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTEe3, OMOTOrMYECKU aKTHBHBIE BeliecTBa (OCNKH, yTIAeBOIbI, )KUPBI, PEPMEHTHI).
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['eorpadusa: muHepanbl, TOpHBIE TOPOJIbI, TOJE3HBIE HCKOMAEMbIe, TOILUIMBO,
peCypCBL.

TexHonorus: MUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAHUSA, MOIOIINE
CpPEACTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MPENApPaThl, MaTEpUAJIbl U3 HCKYCCTBEHHBIX
Y CHHTETHUYECKHX BOJIOKOH.

11 KVIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XUMMHU

XUMUYECKUH 3yeMeHT. AToM. Slapo atoma, M30TOMbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYecKue YpOBHH, TOIAYpPOBHH. ATOMHBIC opOuTanu, S-, P-, O- DIEMEHTHL
OcoOeHHOCTH pacipesieleHHs JIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB HEPBBIX
YeThIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpaIUs aTOMOB.

[Tepnoanueckuii 3akoH u Ilepuoanueckas cucrteMa XuMuyeckux snemeHToB [[. M.
MenpeneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ilepuoaudeckoil cuCTEMbl XUMUYECKUX
anemeHToB JI. M. Menneneesa ¢ COBPEMEHHOW TEOpHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHYECKHUX JIIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU NEepuojaM. 3HAYEHHUE IMEPUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

CrtpoeHue BeliecTBa. XuMu4eckasi CBs3b. Buibl XuMuyeckoil cBsizu (KOBaJieHTHAs
HEeNoJisipHasT W TOJIsApHAsi, WOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOW XWMHYECKOW CBSI3W (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). Bomopoanas
CBsI3b. BaneHTHOCTh. DneKkTpooTpunarenbHOCTh. CTENeHb OKUCIICHHs. IOHBI: KaTHOHBI U
AHUOHBI.

BemecTtBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatTne o gucnepcHeIX cucrtemax. VICTHHHBIE W KOJUIOWIHBIE PAaCTBOPHI.
MaccoBas 10715 BelllecTBa B pacCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuid. HoMeHKIIaTypa HEOpraHHMYECKHX
BellleCTB. |'eHeTnueckass CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAMTEKAINMNX K
Pa3INYHBIM KJIaCCaM.

Xumunyeckasi peakuus. Knaccupukanus XUMHUUECKUX PEaKIMid B HEOpraHMYEeCKOu
U OpraHMYeCcKONM XHWMHH. 3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXpPaHEHUs U
MIPEBPALIECHUS SHEPTUU TPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBHUCHMOCTb OT pa3iuuHbIX (akTopoB. OOparumble
peakuuu. XUMHUYECKOe paBHOBecHE. DAKTOPBI, BIUAIOIIME HA COCTOSHUE XUMUYECKOIO
paBHOBecus. [Ipuniun Jle [larense.

OnekTpoiauTudeckas auccormanus. CunbHble W ciaOble AmekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILLECTB: KUCIIAs, HEUTpasbHas, ICJI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTENILHBIE PEAKIINH.



OKCMEpUMEHTANIbHBIE METOAbl H3YyUYCHUs] BEIIECTB M HMX MPEBpAIICHUI:
nemMoHcTparust Tabmun «llepuonuueckas cucrtema xumudeckux siaementoB . U.
MenieneeBay, U3yueHUE MOJIEIEH KPUCTAITMYECKUX PEIIETOK, HAOIMIOACHUE U ONTMCAHUE
JEMOHCTPAIIMOHHBIX M JaO0OpPaTOPHBIX OMNBITOB (Pa3joKEeHHE MEPOKCHIA BOAOPOJa B
MPUCYTCTBUM KaTajdu3aTopa, OMPEAECIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAILHOTO MHAMKATOPA, PEaKIMd MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUUECKOU
paboThl «BrusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEeaKIIum.

PacuérHbie 3amaun.

Pacu€Tpl Mo ypaBHEHUSIM XHUMHUYECKHX PEAKL UM, B TOM YHCIE€ TEPMOXUMHYECKHUE
pacu€Thl, pacU€THI C UCMOJb30BAHUEM MOHITHUS «MACCOBAs J10J151 BEIIECTBAY.

Heopranuveckasi xummust

Hemeramnel. Ilonoxenne HemeramioB B Ilepuoanueckoil cucTeMe XMMHYECKUX
anementoB J[. V1. MennaeneeBa u ocobeHHOCTH cTpoeHHst aToMoB. dDu3nyeckre cBONCTBa
HEMETAIIJIOB. AJITOTPOIUS HEMETAUIOB (Ha TMpuUMepe Kuciaopoaa, cepbl, ¢ocdopa u
yTiIepoa).

XHUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEPBI, a30Ta,
dbocdopa, yriepoaa U KpeMHHUS) U UX COCAMHEHUH (OKCHIOB, KHCIOPOJCOACPIKAIIUX
KHCJIOT, BOJOPOJAHBIX COCTUHECHHUI).

[IpuMeHeHne BaXHENIIMX HEMETAUIOB U UX COCAUHECHUU.

Meramnbl. [lonoxxenune wmeramoB B llepuoanyeckond cucreMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JI0YEK aTOMOB
metamioB. OOmme  ¢usmueckue  coiictBa  MeTtayyioB.  CmuiaBel  METaJUIOB.
DIIEKTPOXUMUYECKUIN Al HAMPSIKEHUN METAJIJIOB.

XHWMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPUM, KUK, KaJbIUH, MarHui,
ATIOMUHHM, [IUHK, XPOM, KeJIe30, MEIb) M UX COCTUHCHUH.

OO6mme crnocoObl MOTyYeHHs MeTauIoB. [IpuMeHeHe MeTaIoB B OBITY U TEXHHKE.

DKCIEPUMEHTAIIbHBIE METOJbI M3YYEHHUS BEIIECTB U UX IMPEBpAIICHUN: HU3yYEHUE
KOJUICKITUH «MeTtanbl u CILIaBbI», 00pasmos HEMETAJIJIOB, pelieHue
IKCIIEPUMCHTANBHBIX 3aja4, HaOMIOJCHHE W OINHCAaHWE JEMOHCTPAIIMOHHBIX |
J1a00paTOPHBIX OIBITOB (B3aMMOJICHCTBUE THIPOKCHUIA aTFOMUHUS C pAaCTBOPAMH KHCIIOT
Y IeJI0YeH, KaYeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJLJIOB).

Pacuérhrie 3agaun.

Pacuétel maccel BemecTBa wWiIM 00bEMa Ta30B 110 HM3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce MM 00BbEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMHM BEIIECTB, Pacu&Thl
Macchl (00b€Ma, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMM, €CIM OJHO W3 BEIIECTB
AMEET MPUMECH.

XuMHA ¥ )KM3Hb

Pons xumum B oOecrieueHHHM SKOJIOTHYECKOH, HIHEPreTHYeCKOM W THIIEBOU
0€301aCHOCTH, Pa3BUTHH MeAUIUHBL. [IOHITHE O HAYYHBIX METOaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKLUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUINAX TMPOMBIIUICHHOTO TOTyYeHUS
BaKHEUININX BEIIECTB.
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Yenosek B MUpe BEUIECTB U MAaTEPUATIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEpPUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTe€puaibl, KpacKH, CTEKJIO, KEepaMHMKa, MAaTepHaIbl Ul
ANIEKTPOHUKH, HAHOMATEpHUalbl, OPraHMYECKUE U MUHEPAIbHbIE yI00pEHHUS.

XAMHUS W 310pOBbE YEJIOBEKA: IIPABWIA HCIIOJIB30BAHUS  JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia OE30MacHOrO HCIOJIb30BAaHUS MPENapaTtoB OBITOBOM XHWMHUU B
IMOBCEIHEBHOM JKU3HU.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMEeTHBIX CBSI3ed NPHU M3YYEHHHM OOLIed M HeopraHM4eCcKou
xuMuH B 11 Kjacce oCyIIeCTBIISIETCSl Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-
Hay4YHbIX NOHSATUH, TaK W IOHATHH, SBIIOIMIMXCS CUCTEMHBIMH JUISl OTIEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011re ecTeCTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPUs,
aHalM3, CHHTE3, KiIaccuukanusi, NEPUOAUYHOCTb, HAOIIOACHHUE, OSKCIIEPUMEHT,
MOJICJIINPOBAaHNE, U3MEPEHUE, SIBIICHHE.

®usnka: maTepus, SHEprusi, macca, aToM, JJIEKTPOH, NPOTOH, HEWUTPOH, HOH,
M30TOIl, PaJUOaKTUBHOCTb, MOJIEKYJd, HDHEPreTHUYECKUH YpOBEHb, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSIHME BelIecTBa, (PU3MUECKHE BEJIMYUHBI U EIUHHIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, sKocucTemMa, Ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHepanbl, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
PECYPCBIL.

TexHonorus: XuUMH4YECKass IPOMBIIIIEHHOCTh, METAJULYPIus, IPOU3BOACTBO
CTPOUTENBHBIX  MAaTEpUAlOB,  CEIbCKOXO3SIICTBEHHOE  IPOU3BOJACTBO,  IHIIEBas
IIPOMBIIIJIEHHOCTb, bapmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHMYECKMX  IIPErnapaToB,  IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHaJIOB,
UIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOT'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPE/IJHEI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO  ycranaBiauBaeT TpeOOBaHHMA K  pe3yJbTaTaM  OCBOEHUS
oOydJaromuMucs  MporpaMM  CpEeIHEro  o0mero  oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHbBIM U MpeaMeTHbIM). HayuHo-meTonuueckoil OCHOBOW i pa3paboTKu
IUTAHUPYEMBIX PE3YJbTAaTOB OCBOECHMSI MPOrpaMM CpeIHEero oOmero o0pa3oBaHUs
SBJISIETCSI CHCTEMHO-/I€ATETbHOCTHBIN MOJIXO/I.

B cooTBercTBHM € CHCTEMHO-AEATEIBHOCTHBIM TOJAXOAOM B  CTPYKTYpeE
JUYHOCTHBIX PEe3yJbTaTOB OCBOCHHUS IMpeaMeTa «XUMHUs» Ha ypOBHE CpPEAHEro oOuiero
o0pa30BaHUs BbIIEIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHWE OOYyYarOIIUMHUCS POCCHMCKON TpaXJaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPE/ICIICHHUIO;

HaJIMYMe MOTHUBAIMHU K 00YyUEHHUIO;

[EJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIECHUW JIMYHOCTHU Ha OCHOBE
KJTFOYEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPaTUIMil 6a30BOM HAYKU XHUMHH;

TOTOBHOCTH M CIIOCOOHOCTH OOYyYalolUMXCsl PYKOBOJACTBOBATHCS B  CBOEH
NESATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IIPUCYILIUMH LEJIOCTHOU CUCTEME
XUMHYECKOro 00pa30BaHuUs;

HaJIMYMe MPABOCO3HAHUS SKOJOTHYECKONW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIENN
U CTPOUTH )KU3HEHHBIE TJIaHBL.

JInyHOCTHBIE PE3ybTAaThl OCBOEHHUS NpeaMeTa « XUMUs» JOCTUTAIOTCS B €AUHCTBE
y4eOHOW M BOCHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C T'yMAaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U HJCATaMU POCCUICKOTO
TpaXXIaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIAMH TOBEJICHUS,
CHOCOOCTBYIOIIMMH ~ TIPOILIECCaM  CaMOTIO3HAHMSI, CaMOpPa3BUTUSL M HPABCTBEHHOTO
CTaHOBJICHUS TUYHOCTU O0YUaIOLTUXCS.

JIuyHOCTHBIE  pe3yNbTaThl  OCBOEHUS  IpeaMera  «XHUMHsD»  OTPaXKaroT
chOpMUPOBAaHHOCTh  OMbITA  TO3HABATEJIBHOM H  MPAKTUYECKOW  JEesATEIbHOCTU
00y4aromuxcs Mo peain3aliy MPUHSATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCKOro BOCIUTAHUS .

OCO3HAaHHSA OOYYArOIIMMHCS CBOMX KOHCTHUTYLHMOHHBIX TpaB U 0OsS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COLIMAIbHBIX HOpMaxX U MpPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM IEATENHOCTU IPH CO3JaHUU Y4EOHBIX
MPOEKTOB, PEIICHWH Y4YEOHBIX W TIO3HABATENIBHBIX 33J]1a4, BBITIOJHEHUU XUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
IPYTHUX TIPU aHATN3€ PA3IMYHBIX BHJIOB yUeOHOU JIEATETHHOCTH;
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2) IATPUOTHYECKOI0 BOCIIUTAHUA:

IIECHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY M  HAyYHOMY  HAacCJeIUI0
OTE€UYECTBEHHON XUMUH;

YBOKEHHUS K TMPOILECCY TBOpPUYECTBA B O00JACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHHS] XUMHUH, OCO3HAHHMS TOTO, YTO JOCTIDKEHHUS] HAyKH €CTh pe3yJbTar
JUIUTENIbHBIX HAOIIOACHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO
Tpy/Ja yYEHBIX U TIPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHMBOB B IOJYYEHHUU W TOCIECAYIOIIEM aHAJIU3€
nH(popManuu 0 MepeJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYallUM, CBSI3AHHBIC C XWMHUUYECKUMHU SBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TIOCTYIIKH CBOMX TOBAPHILEH C MO3HITHI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME TOCIECTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KyJAbTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOT0 U O€30macHOro 0bpasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TCUXUYECKOMY
310POBbBIO;

cobOmroieHnsl TpaBuil  0O€30MacHOro0 OOpalieHuss C BelecTBaMH B OBITY,
MOBCEJHEBHOM )KM3HU U B TPYJAOBOM JEATECIHHOCTH;

MOHUMaHUS IIEHHOCTH MPAaBWJI WHIWBHUAYaJbHOTO M KOJUIGKTUBHOTO O€30IMacHOIO
MOBE/ICHUS B CUTYalUsIX, YTPOKAIOIIKNX 3J0POBBIO U )KU3HU JIFOJEH;

OCO3HAHUs TIOCIICJICTBUM W HENPHUATHS BPEIHBIX TNPUBBIUCK (yHmoTpeOIeHuUs
AJIKOTOJI5, HAPKOTUKOB, KypEHHS);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B YUEOHO-HCCIIEIOBATEILCKOM JACATEILHOCTH,
00IIIeCTBEHHO MOJIC3HOM, TBOPUYECKON U IPYTUX BUIAX NEITCIBHOCTH,

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUM IMPAKTUYECKUX 3aJau COIMAJIbHOU
HaMpaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHIECKOMY M3YyYCHHIO Tpodeccrii pa3InyHOro poja, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMUH;

YBOKECHUS K TPYAY, JIOISIM TPyAa U Pe3ybTaTaM TPYAOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHUAYaJbHON TpaeKTOpHUHU OOpa3OBaHMS,
Oynymeid mnpodeccnr W peaau3alii COOCTBEHHBIX YXU3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U IOTPEOHOCTEH
00I111eCTBA;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA

9KOJIOTUYECKH I11eJIeCO00pa3HOro OTHOIIGHHUS K TPHPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;
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MOHUMAaHUs  TJIOOAJBHOTO  XapakKTepa ASKOJOTMYECKUX MpoOJeM, BIUSHUA
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE IPUPOTHON U COLUAIBHOM CPEeJibl;

OCO3HaHHA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHUHM Ul pPELIEHUs
BOIIPOCOB PALIMOHATIBLHOTO MPUPOIONIONb30BAHUS;

AKTUBHOTO HENPUATUSA JIEHUCTBUM, NPUHOCIIIUX BpPEX OKPYXAIOLIEH NPUPOIHOU
cpele, yMEHHS MPOTHO3UPOBATH HEOJATONPUATHBIE HKOJOTMYECKHE TMOCIEACTBUS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HaJW4Yusg Pa3BUTOrO HKOJOTMYECKOIO MBIILJIEHUS, HKOJIOTMYECKON KYJbTYpBHI,
OMbITa JESTENIbHOCTU HKOJIOIMYECKOM HaIlpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B TO3HaBaTEJIbHON, KOMMYHUKATUBHOM U COI[MAIBHOM MpPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTHUBOCTOSITh MJICOJIOTUU XeMOPOOuH;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILLECTBEHHOMN MPaKTUKU;

NOHUMAaHMS CHEU(PUKH XUMUU KaK HAyKW, OCO3HAHMs €€ poiu B (popMHUpOBaHUU
pPAlMOHATILHOTO HAYYHOTO MBIIIJIEHUS, CO3/JaHUU IIEJIOCTHOIO MpeACTaBieHUs 00
OKpYy’arolleM MHpe KaK O €IMHCTBE MPHUPOJbI W YEJOBEKa, B MO3HAHWUU TMPUPOTHBIX
3aKOHOMEPHOCTEHN U pelieHuu IpobiieM COXpaHeHHs IPUPOITHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH Uil COBPEMEHHOM LMBUIIM3ALIUU: B
e€ TyMaHUCTMYECKOM HAampaBJI€HHOCTH M Ba)KHOM pOJIM B CO3JaHUM HOBOHM 0Oa3bl
MaTepUaIbHOM KyJIbTYpbl, PEIIEHUH TIJI00aJbHBIX IPOOJeM YCTOWYMBOIO pPA3BUTHS
YeJI0OBEUeCTBA — ChIPhEBOIl, YJHEPIeTUUECKOH, MUILEBON U SKOJIOrHYeCKol 0e30acHOCTH,
B Pa3BUTUU MEIUIMHBI, OOECIIEYEHUU YCJIOBUH YCHEIIHOTO TPYyAa M SKOJIOIMYECKH
KOM(OPTHOH JKU3HU KaX/I0T0 WieHa o0IIecTBa;

€CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH: IIOHUMAaHHUS CYLUIHOCTH METOJOB II0O3HAHWS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCHOJIb30BaTh I0Jy4yaeMble
3HAHUS JUId aHalu3a U OOBSICHEHHUs SIBICHUH OKPY)KAIOLIEro MUPAa U MPOUCXOASIIUX B
HEM M3MEHEHUH, yYMEHHs JenaTb OOOCHOBAaHHBbIE 3aKJIIOYEHHS HA OCHOBE HAay4HBIX
(akTOB ¥ UMEIOLIMXCS JAHHBIX C LIEIbI0 MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITESILHO HCIIOJIb30BaTh XMUMUYECKHE 3HAHMS ISl PELICHUS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaIUX;

MHTEpEca K MO3HAHUIO U UCCIIEA0BATENBCKON AESTENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPhIBHOMY OOPa30BaHUIO U caMOOOpa30BaHMUIO,
K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM IO XMMHUHU B COOTBETCTBUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B paszIuuHbIX cdepax mpodeccuoHaIbHON
JESITEIIBHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATDHI

MertanpenMeTHbIe pe3yIbTaThl OCBOGHUS yUeOHOTO MpeaMeTa « XuMUs» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYUMBIE TUIS dopmupoBaHHS MUPOBO33PEHHUS 00yyarommxcs
MEXIUCLUUIITIMHAPHBIE  (MEXIPEIMETHbIE) OOILEHAyYHblE IOHATHS, OTpa)karollue
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LEJ0CTHOCTh HayYHOM KapTHHBI MHpa U CIIEUU(UKY METOJOB MO3HAHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, IYHEPTrus, SIBJICHHE, MPOLECC, CHUCTEMA,
Hay4YHbI (aKkT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, HCCIEIOBAHHE,
Ha0JII0/IEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHble JeiicTBUS (IO3HaBaTelbHbIE, KOMMYHHKAaTHUBHBIE,
peryJsITUBHBIE), obOecreunBaromue (GpopMUpoBaHHE (PYHKIMOHATBHOM T'PAaMOTHOCTH U
COLIMATIHOM KOMIIETEHIIMH 00YyYaronXCs;

CIOCOOHOCTh OOYYaIOLIUXCSl HCIOJIb30BaTh OCBOEHHBIE MEKIAUCLHMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHbIE yueOHble NEHCTBUS B MO3HABATEIbHOU U
COLIMAJIbHOM MPAKTHUKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBUSIMHU.

OgiageHne yHUBEPCAJbHBIMH YUeOHBIMY NO3HABATEIbHBIMU /1€liCTBUSIMU:

1) 6a3oBbIe JJOTMYeCKHE JeHCTBHUSA:

CaMOCTOSITEIbHO (OPMYIMPOBATh U AKTyaIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBarTh;

OTpeeIATh 1IeJId IeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTb PE3yJbTaThl ACATEILHOCTH C MOCTaBICHHBIMU LEISIMHU;

UCIIONIb30BaTh MpPU OCBOCHUM 3HAHUN TMPUEMBI JIOTHYECKOT'O MBIIUICHUS —
BBIJICNIATh XAPAKTEPHbIC IPU3HAKM TOHATUM W YCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIIME TOHATHUA AJisi OOBSICHEHUS OTICNIbHBIX (AKTOB H
SIBJICHUM

BbIOMpATh OCHOBAHUSI M KPUTEPUHU Ui KJIacCU(PHUKAIUU BEUIECTB U XUMHYECKHX
peaKuuu;

yCTaHABJIMBaTh TPUUMHHO-CIICICTBEHHBIE CBSI3U MEKy N3y4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE PacCyXACHUs (MHIYKTHBHBIC, NEAyKTUBHbBIC, IO aHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTHM U MPOTHUBOPEYMS B PACCMaTPUBAEMBIX  SIBJIICHUSIX,
(bopMyIHpOBAThH BBHIBOBI M 3aKITIOUYCHHUS;

OPUMEHATh B IMPOLIECCE IO3HAHHUS, HCIOJb3YEMbIE B XUMHUH CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BLIBATH MOJICIbHBIC MPEICTABICHUS — XUMHUYECKHUI 3HAK
(cuMBOI) BNeMeHTa, XUMUYecKas (opmyna, ypaBHEHHE XUMUYECKOW peakluuu — Mpu
pelieHn y4eOHBIX TMO3HABATENbHBIX U TMPAKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHbBIC
MOJEJIbHbIE TPEACTaBICHUS Ul BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3YYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIIUN.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeiiCTBUS:

BJIQJIETh OCHOBAMHU METOJI0OB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIU;

dbopMynHpoBaTh 1€ U 3a/la4ll KCCIIEJOBAaHUS, WCIOJIb30BAaTh IMOCTABJICHHBIE U
CaMOCTOSITEIFHO CPOPMYIUPOBAHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBHI i (DOPMHUPOBAHHUS THIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CyXICHUU;

BJIaJIETh HABBIKAMH CAMOCTOSITEIbHOTO TJIaHUPOBAHUS U IIPOBEACHUS YUCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUS HAOMIOIaTh 3a XOJOM IpoIiecca,
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CaMOCTOATENBHO MPOTHO3UPOBATH €ro pe3ynbTar, (OpMyITUpOBaTH OOOOIIEHUS U
BBIBOJIBI  OTHOCHTEIFHO JOCTOBEPHOCTH PE3YJNbTATOB HCCICNOBAHMS, COCTaBIIAThH
000CHOBaHHBIN OTYET O MPOJICTIAaHHON padoTe;

MPUOOPETATH OIBIT YUEHUYECKON UCCIEI0BATENBCKOM U MPOEKTHON I€ATEIbHOCTH,
MPOSIBIISTH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIFHOMY TOUCKY METO/IOB PEIICHUS
MPAKTHYECKUX 33724, TPUMEHEHHUIO PAa3TUIHBIX METOJIOB ITO3HAHMS.

3) padora ¢ uHpopmanuei:

OPUEHTHPOBATHCA B PA3NUYHBIX MCTOYHHKAX HH(POpPMANWU (HAYYHO-TIOMYJSIpHAS
JIUTEepaTypa XUMHUYECKOTO COJNIEpKaHUs, CIpaBOYHBIE MOCOOMS, pecypchl MHTepHeTa),
aHaTM3UPOBaTh MHPOPMAIMIO PA3IUYHBIX BUAOB M (POPM TpEICTaBICHUS, KPUTHICCKU
OILIEHUBATh €€ TOCTOBEPHOCTH U HETIPOTUBOPECUHBOCTE;

(GhopMyITHpPOBATH 3aMPOCHl U MMPUMEHATh Pa3TUYHbIC METOJIBI MPU MOMCKE U 0TOOpPE
uHpOpMAIH, HEOOXOAUMOM TS BHITIOTHEHHS YISOHBIX 3a/1a4 ONpeeIEHHOTO THIIA;

npuoOOpeTaTh  OMBIT  HWCMOJB30BaHHS  MHPOPMAIHMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH ¥ Pa3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSATEIHHO BHIOMPATh ONTHMaJIbHYIO (HOpMY MpEICTaBICHUS WHGOPMAIIH
(cxeMbl, rpaduKu, AMArpamMMbl, TaOJIULbI, PUCYHKH U JIPYTHE);

UCTIOIb30BaTh HAYYHBIN SI3BIK B KAUeCTBE CPEJCTBA MPHU paboTe C XUMHUYECKOU
nHpOpMAIIMCH: TPUMEHATh MEXIPEAMETHbIC ((QU3NIECKHEe U MAaTeMAaTUICCKUE) 3HAKH U
CUMBOJIBI, (OpMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJbHBIMH KOMMYHHKATUBHBIMU /1eliCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbl B XOJ€ Jauajiora W/uiu
JMCKYCCHH, BBICKA3bIBATh HJIEH, (POPMYIHUPOBATH CBOU MPEJIOKEHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMpe3eHTAIlMeil pe3yibTaToB I[MO3HABATEIBHOW JIESATEIHHOCTH,
MOJyYEHHBIX CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHKAMM IPHU BHITIOJHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW padOThl MO KCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealiu3alMi y4eOHOTO MpOoeKTa M (POpPMYITUPOBATH BHIBOJBI I10
pe3ynbTataM TMPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHUS TMO3UIMHA B XOJ€
oOcyxJieHus: 1 0OMeHa MHEHUSIMHU.

OBiajieHNe YHUBEPCAJBHBIMH PEeryJIATHBHBIMH 1€HCTBUAMM:

CaMOCTOSITEIbHO ~ TUTAHUPOBATh M OCYIIECTBIATH CBOKO  IMO3HABATENHHYIO
NeSTeNIbHOCTh, Ompejenss e M[eld W 3aJa4yd, KOHTPOIUPOBaTh U TI0O Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpeaaraeMblii arOpuT™M ACUCTBUN MPHU BBHITOJTHEHUU
y4eOHBIX M HCCIIEIOBATENIbCKUX 3a/lad, BHIOMpaTh Hambolee >PQPEeKTUBHBIN CIOCOO HX
pelIeHus ¢ y4€TOM IMOJIy4eHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKHX PEaAKIIUsX;

OCYILECTBJIATh CaMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOIIEHKH.

MHNPEAMETHBIE PE3YJIBTATHI
10 KJIACC
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[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckas XuMHUs» OTPakaroT:

c(hopMUPOBAaHHOCTH MPEICTABICHUN O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MHUPA, POJIM XUMUU B MO3HAHUU SIBJICHUN MPUPOJBI, B (DOPMUPOBAHUU
MBIIUICHUS] U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMO
JUISL PEIICHUs] TPAKTUYECKUX 3a/ad U HKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOIHOMN CpEJIE;

BJIAJICHE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOpast BKJIFOYAET: OCHOBOIIOIATAOIINE
MOHATUS (XUMHYECKUN DJIEMEHT, aToM, JJIGKTpOHHAas 000J0YKa aToma, MOJIEKYJia,
BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna
(pa3BépHyTas U COKpall€HHas1), MOJb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, yTIEepOIHbII
ckenet, GyHKIMOHANIbHAS TPYIINa, paguKall, U30MEPHs, U30MEPhI, TOMOJIOTHYECKHUMN P/,
TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOJ M a30TCOJACpPKAIMe COCIUHEHUs, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHusi opraHnyeckux BemecTB A. M. ByTinepoBa, 3akoH COXpaHEHHUSI MacCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYCCKUN S3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHMUS,
JIeXKaIIMe B OCHOBE MOHUMAHHS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHUMH,
(akTONMOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH H 0OE€30MacHOM
WCIIOJb30BAHUN BAXXHEHIITUX OPraHWYECKUX BEHIECTB B OBITY W MPAKTUYECKON
NESITeTLHOCTH YEJIOBEKA;

chOpMHUPOBAaHHOCTb YMEHUN BBISBISATh XapakTEepHble MPHU3HAKU TOHSTHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOIb30BAaTh COOTBETCTBYIOIIUE TOHIATUS IIPU
ONMCAHUU COCTaBa, CTPOEHUS U MIPEBPAIICHUN OPraHUYECKUX COCANHEHU;

chOpMHUPOBAaHHOCTh YMEHUN HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOI) (opmyl
OpraHMYECKUX BEIIECTB UM YPABHEHHM XMMHMYECKHX PEaKIUi, M3rOTaBIMBATH MOJEIU
MOJIEKYJ] ~OpPraHMYECKHX BEUIECTB Ui  WJUIIOCTpAMM HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHUPOBAaHHOCTh YMEHUW yCTaHABIMBATh TMPUHAJUICKHOCTh HM3yUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 MX COCTaBY M CTPOCHMIO K ONPENeIEHHOMY KiacCy/Tpymie
COeMHEHUN  (YIJIEBOJIOPOJIbI,  KHCIOPOJ M  a30TCOAEpIKAllUE€  COECIAUHEHMUS,
BBICOKOMOJICKYJIIPHbIE COCJMHEHHUS), JaBaTh KM Ha3BaHUS TI0 CHUCTEMaTHYECKON
nomenkiarype (IUPAC), a Takke NPUBOIUTH, TPUBHAIBHBIE Ha3BaHUS OTACIBbHBIX
OpraHWYECKUX BEIIECTB (ITUJIEH, IMPOINUJIEH, AaleTWICH, 3TUJIEHIJIUKOJIb, TIJIULIEPUH,
denon, dopmanbaerun, aneTanbAeTHI, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPMHOBAs KUCJIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, IeJUTI003a,
TJIUIMH);

c(hOpMUPOBAaHHOCTH YMEHUS OTPEICNIATh BUIbI XUMUYECKOM CBS3M B OPraHMUECKHUX
COEIMHEHUSIX (OJJUHAPHBIE U KPATHBIE);

chOpMUPOBAaHHOCTh ~ yMEHHSI NPUMEHSTh  TOJIOXKEHUS  TEOPUH  CTPOSHUS
oprannueckux BemectB A. M. bytnepoBa ansi OObSICHEHHS 3aBHUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;
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c(hopMUPOBAaHHOCTh, YMEHHI XapaKTepU30BaTh COCTaB, CTpoeHUE, (HU3UUYECKUE U
XUMUYECKUE CBOMCTBA TUIHUYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHHMYECKUX
BelllecTB (MeTaH, 3TaH, 3TWIEH, MPOMWJICH, aleTuieH, Oyraauen-1,3, meTwiOyTaaueH-
1,3, OeH307, METaHOJ], 3TaHOJ, ATUJICHIJIMKOJNb, TIULEPUH, (EHON, aneTaabIerHl,
MypaBbMHAS M YKCYCHasl KHCIJOTBI, TJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHMUECKYI0 CBSI3b MEXKIYy HUMH ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM C UCTIOIB30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh HMCTOUYHUKHU YTJIEBOJOPOIHOTO
CeIpbsi (HE(Th, MPUPOAHBINA Ta3, Yrojib), CHOCOOBI UX MEepepabOTKU U MPaKTUYECKOE
MIPUMEHEHHE MPOAYKTOB NepepabOTKH;

c(hOopMUPOBAaHHOCTH YMEHUM MTPOBOJAUTH BHIYUCICHUS IO XUMUUECKUM yPaBHEHUSAM
(maccel, 00BEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKIUU 10
W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MJIU MPOTYKTOB
peakuun);

c(hopMUPOBAaHHOCTh YMEHUW BIAJETh CHUCTEMON 3HAHMI 00 OCHOBHBIX METOJaX
HAay4YHOTO TIO3HAHUS, MCIOJb3yeMbIX B XHMUU MPU U3YUYCHUH BEIIECTB U XUMHUYECKUX
sSBICHUN (HAOMIOZCHUE, W3MEPEHHE, HKCICPUMEHT, MOJICTUPOBAHUE), HCIOJIH30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS IS TPUHATHS PElICHUNH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM;

c(hOopMUPOBAaHHOCT, YMEHHMH COOJIOATh TpaBUia IMOJH30BAHUS XHUMHUYECKON
MOCY/I0¥ 1 JTabopaTOpHBIM 000PYIOBaHHUEM, a TAK)KE MPaBHUIIa OOpAIICHHS C BEI[ECTBAMU
B COOTBETCTBHUH C HHCTPYKIMSAMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUUECKUX OIBITOB;

chOpMUPOBAaHHOCT,  YMEHHH  IUIAHUPOBATb W  BBINOJHATh  XUMHUYECKHI
IKCIIEPUMEHT (MPEBpAICHUs] OPraHUYECKHUX BEIISCTB MPU HArpeBaHUU, IOJIyUCHUE
STUJICHA W M3YYEHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUM OPTraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IPH HarpeBaHWUM, IIBETHBIC PEaKIMH OCIKOB) B COOTBETCTBHH C
paBUJIaMHd TEXHHUKH O€30MacCHOCTH MpU OOpalleHUH C BEIIECTBAMU M JIA0OPATOPHBIM
o0opyI0BaHHEM, TPEACTABIATh PE3yibTaThl XWMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMiCH YPaBHEHHUI COOTBETCTBYIOIIMX Peakuuid U (OpMyIUPOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJbTATOB;

chOpMUPOBAaHHOCT, ~ YMEHHM  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUUYECKYIO
nH(pOpMaIHIo, MOJYyYaeMyI0 B3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOW MH(MOpMAIIUH,
WNHTepHeT u Ipyrux);

c(hopMUPOBAaHHOCTh YMEHHI COONIOAATH MpaBHIa SKOJIOTHYECKH 11e7IeCO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOM JEATEILHOCTH B IEIISIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KAIOIIE MNPUPOJHOU Cpelibl, OCO3HABaTh OINACHOCTh BO3JICUCTBUS Ha KUBBIE
OpTaHU3MBbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MMOHUMAs cMbicha nokazarens 1K,
MOSICHATh Ha TMpPUMEpax CHoCOObl YMEHBIICHUS M MPEIOTBPAICHUS WX BPEIHOTO
BO3JICHCTBHUS Ha OPTaHU3M YEJIOBEKA;

JUIsT  OOydYaronuxcsi C OTrpaHWYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS: yMCHHE
MPUMEHATh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJax T[O3HaHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUH;

18



JUISL CJIETIBIX W CIA0OBUIAIINX OOYYAIOUIUXCS: YMEHHE MCIOJb30BaTh peibedHO-

TOYEUYHYIO cucTeMy oOo3HaueHuit JI. bpaitng mist 3anucu XumMuyeckux Gopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHSA Kypca «OOIlas M HEOpraHuyecKas XUMHs
OTPaXKaloT:

c(hopMUPOBAaHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTABJISIONIECH €CTECTBEHHO-
Hay4YHOUM KapTHUHBI MUPA, POJIM XUMUU B NMO3HAHUU SIBJICHUN MPUPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATBHON T'PAaMOTHOCTH, HEOOXOIUMOI
JUISL PEIICHUs] TPAKTUYECKUX 3a/ad U HKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpPAsl BKJIIOYAET: OCHOBOIIOJIATAOIIINE
MOHATHS (XMMUYECKHI 3JIEMEHT, aToM, H30TOm, S-, P-, d- BJIEKTPOHHBIE OpOHMTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AMIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKass CBs3b (KOBaJCHTHAas,
HWOHHAs, METAJUTMYEeCKasi, BOJOPOAHAS), KPUCTAIUIMYECKAs PeIIéTKa, THUITbI XUMUUYECKUX
peaKkIuii, pacTBOp, AJIEKTPOJUTHI, HEIICKTPOIUTHI, DJICKTPOJIUTHUCCKAS TUCCOIUAIINSA,
OKHCIIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOW PpEaKIMU, XUMHUYECKOE
paBHOBECHE); TEOpPHMH M 3aKOHBI (TEOpUs] DICKTPOJUTHUYECKOW  JTUCCOIUAINU,
nepuoanyeckuii 3akoH JI. M. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEILECTB, 3aKOH
COXpaHEHMsI M TPEBPAILLEHUS SHEPTUU MPU XUMHUYECKHUX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHHM, MHPOBO33PEHUECKME 3HAHHUS, JEXKAllMe B OCHOBE
NOHMMAaHMSI TPUYMHHOCTH U CHCTEMHOCTH XWUMHUYECKUX SIBICHHH, (pakToIornueckue
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U O€30MaCHOM HMCIOIb30BAHUN BaXKHEUIITNX
HEOPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKON JIeATEIbHOCTH YEJIOBEKa,

chOpMUPOBAaHHOCTh YMEHUW BBISBISATH XapakTepHble TMPHU3HAKU TOHSTHUH,
yCTaHaBJIMBaTh MX B3aUMOCBSI3b, HCIIOIb30BAaTh COOTBETCTBYIOIIME TMOHATUS IIPH
ONMCAaHUU HEOPTaHMYECKUX BEUIECTB U UX MPEBPAIICHUI;

chOpMUPOBAaHHOCTh YMEHUW HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
cocTaBlieHUs (OPMYJI BEIIECTB U YPAaBHEHHM XMMUYECKUX PEAKIUM, CUCTEMAaTHUYECKYIO
Homenkiarypy (IJUPAC) u TpuBHManpHBIE Ha3BaHUS OTACIBHBIX HEOPTraHUYECKHUX
BeIlIeCTB (yrapHbli ra3, yrileKUCiblid ra3, aMMHUakK, raiiéHas u3BeCcTb, HeraléHas Uu3BeCTb,
MUTHEBAs COAA, IUPUT U JPYTHUE);

chOpMUPOBAaHHOCTh YMEHUH OINpEAENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMUYECKHUX AJIEMEHTOB B COCAUHEHUAX PAa3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U
(kOBaJIeHTHass, WOHHAs, MeTAJUIMYecKas, BOJOPOJHAsA) B  COCAUHEHMSX, THI
KPUCTAJITMYECKON PEHIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISIpHAs, NOHHAs,
MeTaJUIMYECKasi ), XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCAUHEHUM;

c(hOpMHUPOBAaHHOCTh YMEHUHN YCTAaHABIWBATh MPHHAICKHOCTh HEOPTaHMUYECKUX
BEIIECTB MO HX COCTaBYy K OIpPEAeNEHHOMY KJacCy/Tpymmne COeAMHEHW (TpOCThie
BEI[ECTBA — META/NIbl U HEMETAJIbl, OKCHJIbI, OCHOBAaHHMs, KHCIOTHI, aM{(OTepHbIC
TUAPOKCHUJIBI, COJIN);
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c(hopMUPOBAaHHOCTh YMEHHI pacKpbIBaThb CMBICI Tepuoauyeckoro 3axoHa J[. .
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBbHYIO U
MIPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 2yeMeHTOB 14 mnepuonoB Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anementoB JI. M. MeHaeneeBa, UCIONb3Ysl OHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOUTAINY,
«OHEPTreTUYECKUE YpPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOICTB
XUMHYECKHUX 3JIEMEHTOB M HMX COCIMHEHWU MO mepuojaM W rpynnam llepmoamueckoit
CHCTEeMBI XUMHYECKUX AeMeHToB 1. 1. Meneneena;

c(hOopMUPOBAaHHOCTh YMEHHUHN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUUYECKHE
CBOICTBA  HEOPraHWYECKHWX  BEIIECTB  Pa3jIMYHbIX  KJIACCOB,  MOATBEPXKIATh
CYILLIECTBOBAaHWE TEHETUYECKOM CBS3M MEXAy HEOPraHWYeCKUMU BEIECTBAMU C
MOMOIIBIO0 YPABHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKIUI;

cOpMUPOBAaHHOCTh YMEHUSI KJIACCU(PUIUPOBATH XHWMUYECKUE pEaKUUU 1O
Pa3IMYHbBIM MPU3HAKaM (YHCIy U COCTAaBY pearupyrolinx BEIIeCTB, TEIIOBOMY 3 deKTy
peakuuy, W3MEHEHHMIO CTENeHEell OKHUCIEHUS »JJIEMEHTOB, OOpaTUMOCTH PpEaKIHH,
YYaCTHIO KaTajlu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHUMN COCTaBISATh YpaBHEHUS pEaKLUUW pa3INYHbIX THUIIOB,
TMIOJIHbIE U COKpalll€HHbIE YPAaBHEHUS pEaKlMii HOHHOTO 0OMEeHa, YUUThIBAsK YCIOBHUS, IPU
KOTOPBIX 3TH pEaKUU UAYT 10 KOHLA;

chOpMUPOBAaHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKUUH,  MOATBEPKIAOLIUE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLKE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAaHHOCTD yMEHUU pacKkpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THUX
peaKuuu;

chOpMUPOBAaHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMELIECHUS XHMUYECKOTO paBHOBECHS B
3aBUCUMOCTHU OT BHeIIHero Bo3jaercTBus (mpunuumn Jle [latense);

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTePU30BATh XUMUYECKHUE MTPOIIECCHI, JIEKAIIHE B
OCHOBE IPOMBIIUIEHHOTO IIOJIYYEHUsI CEpPHOM KHCIOThI, aMMuaka, a TaKke
c(hOpMUPOBAaHHOCTh NPEJCTABICHUI 00 OOIIMX HAYUYHBIX MPUHIIUIAX M IKOJIOTHYECKUX
nmpo0iieMax XMMHYECKOTro MMPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHUHN MPOBOJAUTH BBIYMCICHUS C HUCIIOJIb30BAHUEM TOHSTHUS
«MaccoBas J0J1s BEIIECTBa B PaCTBOPE», OOBEMHBIX OTHOIICHHUH ra30B MPU XUMUYECKUX
peakKIusIX, MacChl BEIIEeCTBA UM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Wik o0bEMY OJHOTO M3 yYacTBYIOIIUX B PEAKIIMU BEIIECTB, TEII0oBOro 3¢ dekra
peakLny Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl BEILECTB, IPEBPALLEHUS U COXPAaHEHUs
SHEPIuH;

c(OPMHUPOBAHHOCTh YMEHHUH COONMIOAATh IMpaBWJia MOJb30BAHUS XUMHUYECKOM
nocy10il 1 1abopaTopHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUia OOPAIICHHS C BELIECTBAMHU
B COOTBETCTBUM C MHCTPYKIMSAMU IO BBIIIOJIHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIIBITOB;
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cOPMUPOBAaHHOCTh ~ YMEHWUH  IUTAHUPOBATH W  BBINOJHATH  XMUMHUYECKHH
OKCHEPUMEHT (Pa3JIOKEHUE TEPOKCHIA BOJOpPOJAa B TPUCYTCTBUU KaTalu3aTopa,
OTIpeNIeICHNEe CPEeIbl PACTBOPOB BEHIECTB C MOMOINBIO YHHBEPCATHHOTO HHIMKATOPA,
BIIMSIHUE PA3WYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH, PEaKIMi HOHHOTO
oOMeHa, Ka4eCTBEHHBIC PEaKINK Ha Cyib(haT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH
aMMOHWUSI, PEIICHUE SKCIIEPIMEHTATBHBIX 33/1a4 1o TeMaM «Metaute» u «Hemeramibn)
B COOTBETCTBHU C MPABWJIAMHU TEXHHUKH O€30MMaCHOCTH TPH OOpAIICHUU C BEHIECTBAMU H
1a00paTOPHBIM 000pyI0BaHHEM, NPEACTaBIATh  Pe3yJbTaTbl  XHMHUYECKOTO
JKCIepUMEHTa B  (QOpME 3amiCH ypaBHEHUH COOTBETCTBYIONIMX pEakIud U
(dbopMyITHpPOBaTH BRIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh ~ YMEHHMHA  KPUTHYECKH  aHAIM3UPOBATh  XHUMHYECKYIO
uHpoOpMalMIO, TOJAYy4YaeMyl0 M3  pa3HbIX HMCTOYHMKOB (CpeAcTBa  MaccOBOM
KOMMYHUKaIu, HTEpHET U IPYTHX);

c(OpMHUPOBAHHOCTh YMEHHI COOIIOATh MpaBuiia SKOJIOTMUYECKU 1eI1eco00pa3HOro
TOBE/ICHUS B OBITY W TPYJIOBOW AEATEIHHOCTH B IIENSX COXPAHECHHS CBOETO 37I0POBbS U
OKpY’Kalolle TMPUPOMHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha IKHBBIC
OpPTraHu3MbI ONpECNEHHBIX BEIIECTB, MOHMUMast cMbica mokasatens [1JIK, moscHsITh Ha
npUMepax CrocoObl YMEHBIIEHUS W TPEAOTBPAICHHS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHM3M 4YeJIOBEKa;

UIg  OOyYaromMXcs C OrpPaHMYEHHBIMM BO3MOXHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX [JOCTYNHBIX METOJAax I[I03HAHUS BEIIECTB U
XUMHYECKHX SIBJICHUM;

JUIS CIENBIX U CIA0OBUIAIIMX OOYYAIOMIMXCS: YMEHUE HCIOJIB30BaTh peibeHO-
TOYEYHYIO cucTeMy oOo3Hauenuii JI. bpaitng nis 3anucu xumMuueckux Gopmyoi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢pposrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKO XMMHHU
11 Crpocnut oprarmiagea costuenh A 3 uGmiorexa LIOK
https:/m.edsoo.ru/863eb348
M. bytiepoBa
Wroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKaHbI 2 BH6H_HOTeKa LIOK
https:/m.edsoo.ru/863eb348
29 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 6 1 bu6mmoreka [IOK
AJIKaMEHBI, ATKHHBI https:/m.edsoo.ru/863eb348
2.3 ApomaTH4eCcKre yrieBo0POIbI 2 BH6H_HOTeKa HOK
https:/m.edsoo.ru/863eb348
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB 3 1 bubnuorexka [JOK
U UX mepepadboTka https:/m.edsoo.ru/863eb348
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
bubnunoreka [JOK
3.1 CrpTet. Dexoxn 3 https:/m.edsolé.ru/863eb348
39 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6mmoreka [JOK
Cnoxxsbie 2¢upsI https:/m.edso0.ru/863eb348
bubnuoreka [JOK
3.3 Y TIEBOJB! 3 1 https:/m.edsog.ru/863eb348
Hroro no paszneny 13
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Paznen 4. A30Tc0L[ep>Kaume OpPraHu4e€CKue COCAUHCHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 Eggg?%fg:og?ig 63eh348
Wroro mno pazueny 3
Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eggg?%fg:og?lﬁg 63ch348
Wroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckne (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
11 AL —— 3 bubmrorera LIOK
' PHOA https:/m.edsoo.ru/863eb348
anemenToB J[. 1. Menneneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 bubmuorexa [JOK
' BEIIECTB https:/m.edsoo.ru/863eb348
bu6moreka [IOK
13 XHUMHUUCCKHE PeaKiiii 6 . 1 https:/m.edsoo.ru/863eb348
bu6mmoreka [IOK
Hroro no pasnery 13 https:/m.edsoo.ru/863eb348
Pa3znen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Merazet 6 1 https:/m.edsoo.ru/863eb348
bu6mmoreka [JOK
2.2 Hemeranet d 1 1 https:/m.edsoo.ru/863eb348
23 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 2 bubnuoreka [JOK
' BEIIECTB https:/m.edsoo.ru/863eb348
bubnuoreka [JOK
Hroro no pasneny 17 https:/m.edsoo.ru/863eb348
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMUS U KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
11/_11 Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3ysenus o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
|| oo, | o 10K
P https:/m.edso0.ru/863eb348
3HaYEHUE
, | e e oo, oo 10K
A - V1. BYHICpoBa, https:/m.edsoo.ru/863eb348
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 I(){I:)rhiglfljignx:(iﬁggiémqecxaﬂ) u 1 bubmorera I[TOK
MY https:/m.edsoo.ru/863eb348
TpPUBHUAJIbHBIC HA3BAHUS
OpraHMYECKUX BEILEeCTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnuorexa [JOK
TOMOJIOTHYECKHUH PsT https:/m.edsoo.ru/863eb348
5 MertaH u 3TaH — OpocTeuIme 1 bubmuoreka [JOK
[IPEJICTABUTENN AJKAHOB https:/m.edsoo.ru/863eb348
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
CBO#CTBA https:/m.edsoo.ru/863eb348
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1 bubnnoreka [JOK
[IPEJICTABUTENN AJKEHOB https:/m.edsoo.ru/863eb348
S - ) ) bubmorera LIOK
i yi https:/m.edsoo.ru/863eb348
€ro CBOMCTBY»
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 bubmmorexa [IOK

CUHTCTUYCCKOT'O KaydyKa U PC3UHLL

https:/m.edsoo.ru/863eb348
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AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

bu6mmoreka [{OK

10 AueTHIIeH — MPOCTSUIINI https:/m.edsoo.ru/863eb348
MIPEACTABUTENb AJTKUHOB
11 Boruncnenus no ypaBHEHUIO bubnuorexa [JOK
XUMHUYECKON peaKiuu https:/m.edsoo.ru/863eb348
12 ApeHbl: 6EH30J1 ¥ TOITYOJL. bubnuorexa [JOK
TOKCHUYHOCTD apeHOB https:/m.edsoo.ru/863eb348
I'eneTnueckas cBs3b B B
13 n}e)HiananK:mfIx If nggzqzilohf oon Bubmrorexa LOK
https:/m.edsoo.ru/863eb348
KJ1accam
[IpupoHbIE HCTOYHHUKHN
14 YIJIEBOJIOPOJIOB: IPUPOJHBIN a3 U bubnuoreka [IOK
MOMYTHBIE He(TSIHBIC Ta3bl, HeYTh U https:/m.edsoo.ru/863eb348
MIPOJIYKTHI €€ mepepaboTKH
[IpupoHbIE UCTOYHUKHT
15 YTJIEBOJOPOIOB: MPUPOIHBIN ra3 u bubmuorexa [JOK
MOTMyTHBIE HE(DTSIHBIC ra3bl, HEPTH U https:/m.edsoo.ru/863eb348
MPOAYKTHI €€ mepepadoTKu
16 KonTtponbHas padoTa no pasaeny bubnuoreka [JOK
«YTIEBOIOPOIBI» https:/m.edsoo.ru/863eb348
| M omesom s B LOK
’ https:/m.edsoo.ru/863eb348
CBSI3b
18 MHOTr0aTOMHBIE CITUPTHI: bubnunoreka [JOK
STHJICHIJIMKOJIb U TJIUIIEPUH https:/m.edsoo.ru/863eb348
19| frmmsccrne n xscone ubmiorexa IOK
. https:/m.edsoo0.ru/863eb348
CBOMCTBA, IPUMEHEHNUE
20 Anbnerunsl: popMaibaeTua U bu6mmoreka [JOK
aneTanpIerun. AneTod https:/m.edsoo.ru/863eb348
21 OIHOOCHOBHBIE ITPEIEIbHBIE bu6mmoreka [JOK
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KapOOHOBBIE KHCIIOTHI: MypaBbUHAs
U yKCyCHas

https:/m.edsoo0.ru/863eb348

[Ipaktuyeckas padora Ne 2.

bubmmoreka [{OK

22 «CBoiicTBa pacTBOpa yKCycHOM https:/m.edsoo.ru/863eb348
KHCIIOTBD)
| S e e Bunionss LOK
https:/m.edsoo.ru/863eb348
KapOOHOBBIX KHUCJIOT
M
24 KaII))IggHIi)a;bf; J;Eciiim;; MotoI1Iee bubmorexa [TOK
3 ’ https:/m.edsoo.ru/863eb348
JCHCTBHE
s | e o ok s B LOK
p - P https:/m.edsoo.ru/863eb348
CIIOXHBIX 3(UpOB
26 Kupsr: runposns, NpuMeHeHne, bubnuoreka [IOK
OMoJIOTHYECKasT POJIb KHPOB https:/m.edsoo.ru/863eb348
g | Do i B 10K
peil ) https:/m.edsoo.ru/863eb348
TIII0K03a, PpyKTO3a, caxapo3a
28 Kpaxman u nemirono3a kak bu6mmoreka [JOK
MIPUPOJIHBIC TTIOJUMEPbI https:/m.edso0.ru/863eb348
| oo pibes o prny B 10K
POACOACPHAILL https:/m.edsoo.ru/863eb348
OpraHUYECKUEe COCTUHEHH
) bubnuoreka [IOK
30 AMUHBI: METUJIAMUH U aHUJIHH https:/m.edsoo.ru/863eb348
| o s B LOK
p A ’ https:/m.edsoo.ru/863eb348
Oouonorudeckoe 3HayeHue. [lenTuabl
32 benku xak npupoaHbie bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS https:/m.edso0.ru/863eb348
33 OCHOBHBIC TTOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN

https:/m.edsoo0.ru/863eb348

OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1 Bubmuorexa LIOK
: https:/m.edsoo.ru/863eb348
HHaCTMaCCI)I, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Jata oOpa3oBaTeJibHbIE
/i yp Beero OHTPOJILHBIE PaKTHYeCKHUe u3yuenns p
padoTsI padoThbI pecypchl
1 XUMHUYECKUH 3JIEMEHT. ATOM. 1 bubmmoreka [{OK
DJeKTpOoHHAs KOH(DUTYpaIUs aTOMOB https:/m.edsoo.ru/863eb348
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas CHCTEMA XUMHUYECKUX
2 anepMeHI"lmB J1. 1. MeHnneneeBa, ux 1 Bubmrorexa LOK
T N https:/m.edsoo.ru/863eb348
CBSI3b C COBPEMEHHOU Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX IJIEMEHTOB M UX
COEJIMHEHUH IO TpynnaM U NePUOIaM. bu6moreka [IOK
3 1 .
3HavYeHHE TIEPHOIMUCCKOTO 3aKOHA U https:/m.edsoo.ru/863eb348
CHCTEMbI XUMHUYCCKHX PJICMECHTOB
J.N. MenpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XUMUYECKast
4 CBSI3b, €€ BHbI; MCXaHHU3MBI 1 bu6mmoreka [JOK
00pa30BaHus KOBAJCHTHOU CBS3H. https:/m.edsoo.ru/863eb348
Bonopoanas cBs3b
BanenTtHoCTb.
OnexkrpooTpuarenbHOCTh. CTEIeHb
5 OKI/ICJ‘ISHI/IHPBLCI ecTBa 1 bubmorexa LIOK
- et https:/m.edsoo.ru/863eb348
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHMS
[ToHsATHE O AUCIIEPCHBIX CUCTEMAX.
6 Hctunnsie Ifll Konnrz)n HBIE PACTBOPEHI 1 bubmorexa LOK
2 p ppL. https:/m.edsoo.ru/863eb348
MaccoBasi 10J1sI BElIIECTBa B pacTBOPE
Knaccugukanus 1 HOMEHKIaTypa bubnuoreka [IOK
7 . 1 .
HEOPraHMYECKUX COSAMHECHUI. https:/m.edsoo.ru/863eb348
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I'enetnueckas CBA3b HCOPraHn4CCKux
BCIUICCTB, pA3JIMYHLBIX KJIACCOB

Krnaccudukanus XuMHYECKUX
peaknuii B HEOPraHUYECKON 1
OpraHUYECKON XUMHH. 3aKOH

bubmmoreka [{OK

8
COXpaHEHHS MacChl BEIIECTB; 3aKOH https:/m.edsoo.ru/863eb348
COXPAaHEHUS U TIPEBPAICHUS SHEPTUU
MIPH XUMUYECKHUX PEaKIIHSIX

9 CxopocTts peakuuu. OOpaTumbie bubnuorexa [JOK
peakiuu. XMMHYECKOE PaBHOBECHE https:/m.edsoo.ru/863eb348
IT o1.«B

paktuueckas padota Ne 1. «Bnusiaue Bubmiorexa [OK

10 pa3IUUYHBIX (HaKTOPOB HA CKOPOCTH https:/m.eds00.ru/863eh348
XUMUYECKON PEaKITUM» o '
DNEKTPOTUTHICCKAS TUCCOITHAITHS.

[TonsiTHE 0O BOJOPOIHOM IMMOKa3aTese
FIOPO bu6mmoreka [IOK

11 (pH) pactBopa. Peaknnu HOHHOTO https:/m.eds0o.ru/863eb348
obmeHa. ['uaponn3 opraHudecKux u T '
HEOPraHMYECKUX BEIEeCTB
OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE Bubmorexa [IOK

12 peaknuu. [loHsTHE 00 2MIEKTpOIHM3E httos:/m.edsoo ru/863eh348
pacIIaBoOB U PaCTBOPOB COJICH ps-/m. '

13 KonTtponbHas padoTa mo pasaery bubmuoreka [JOK
«TeopeTnyecKre OCHOBBI XUMUH» https:/m.edsoo.ru/863eb348
Mertaiibl, UX MOJIOKEHUE B
[lepuoauueckoii cucreme

14 XHMHUYECKUX 31eMeHTOB /1. H. bubmuoreka [JOK
MeHneneeBa 1 0COOEHHOCTH https:/m.edsoo.ru/863eb348
cTpoeHust aromoB. O0miue
(u3nyecKkue CBOMCTBA METAIIOB

TJIaBBI METAJIJIOB.
¢ © OB bubnunoreka [JOK
15 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJIJIOB

https:/m.edsoo.ru/863eb348
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XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METAJUIOB (HATPUH, Kalui, KalbLUM,

bu6mmoreka [{OK

16 MarHuii, aTlOMHHUI) U UX https:/m.edsoo.ru/863eb348
COCIMHECHU I
17 XUMHYECKUE CBOMCTBA XpOoMa, METU U bubnuorexa [JOK
UX COCTMHCHUI https:/m.edsoo.ru/863eb348
18 XUMHUYeCKHe CBOMCTBA IIMHKA, XKejle3a bubmmoreka [IOK
1 X COEIMHEHUI https:/m.edsoo.ru/863eb348
IIpakTuueckas Ta Ne 2. "Pemern
19 3KiiepH;§H:wifb?xifnaq 1o e”rel\ie ) Bubmrorexa LOK
" https:/m.edsoo.ru/863eb348
«MeTamib»
Hemeraisl, uX MoJIOKEHHE B
Ilepuoanueckoit cuctem
20 x;hpngcx;i 3?1e1\(/:[e1({:T(e)B§I nu bubmorera I[TOK
o https:/m.edsoo.ru/863eb348
MenneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIIIOB.
21 AmtoTponusi HeMeTauioB (Ha bubmuorexa [JOK
pUMepe KUCI0poaa, cepsl, pochopa https:/m.edsoo.ru/863eb348
U yIIeposa)
29 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6mmoreka [JOK
Cephl U MX COCAMHEHUI https:/m.edsoo.ru/863eb348
23 XuMHYECKHEe CBOMCTBA a30Ta, bu6mmoreka [JOK
dochopa u uX coeTMHCHHIA https:/m.edsoo.ru/863eb348
24 XHUMHUYECKUE CBOMCTBA yriiepo/a, bu6mmoreka [JOK
KPEMHHS U MX COCAMHEHUIMA https:/m.edsoo.ru/863eb348
o5 [IpumeneHnne BaKHEUIINX bubnnoreka [JOK
HEMETAJUIOB U UX COEIMHECHUMN https:/m.edsoo.ru/863eb348
O06o001IeHne u cucTeMaTu3anus
26 3HaHuM 1o Teme «Hemeramibn. bubmuoreka [JOK

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u

https:/m.edsoo.ru/863eb348
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TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3.

27 «PemeHne 3KCriepuMeEHTaIbHbIX 3a/1a4 1 bubmaorexa [IOK
" i https:/m.edsoo.ru/863eb348
o teme "Hemeranns"»

28 KonTposnsHast paboTa mo Temam 1 bubnuorexa [JOK
«Metamibi» 1 «Hemeramib https:/m.edsoo.ru/863eb348
Heopranndeckne u OpraHnyecKu

29 KI/Ie((:)JfO"?BI. HeecopreaHH(:I%cine Iic ) 1 bubmorexa [TOK

https:/m.edsoo.ru/863eb348
OpraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U

30 OPraHWYECKHUE COCTMHEHHUS. 1 bubmuorexa [JOK
I'eHeTHvecKas CBS3b HEOPraHUIECKUX https:/m.edsoo.ru/863eb348
Y OPTaHUYECKUX BEIIECTB
Ponps xumuu B obecrieueHnun

31 AKOJIOTUYECKOM, SHEPreTUUEeCKON U 1 bubmuorexa [JOK
MUIIEBOI 0E30MaCHOCTH, Pa3BUTHH https:/m.edsoo.ru/863eb348
MEUIHBI

o | Dreremmcmn b o ey | B LOK

. https:/m.edsoo0.ru/863eb348
MOJIyYEHUs] BAKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U 1 bubnuoreka [JOK
MaTepHAaIOB https:/m.edsoo.ru/863eb348

bu6mmoreka [JOK

34 XUMHS U 30pOBbE YEIIOBEKA 1 https:/m.eds00.ru/863eh348

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Agtop: I'abpuensin O.C., OctpoymoB WN.I'., Cnankos C.A. Xumusi- M.
IIpocsemenue, 2020r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

E.B.Kpsimnnosny "HarnsiaHelil cipaBOYHUK 7151 TOATOTOBKU K OI'D u EI'D

o xumuu", M.:"Okemo",2023r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

bubaunoreka IIOK https:/m.edsoo.ru/863eb348

OdunuaneHelil caiit MunuctTepcTBa 00pa3oBanus U Hayku Poccuiickoit
denepaunu:

http://www.mon.gov.ru

denepanbhbiii moptan "Poccuiickoe oopasosanue': http://www.edu.ru
Nudpmanmonnas cuctema "EquHoe okHO qocTymna K 00pa3oBaTebHbIM
pecypcam":

http://window.edu/ru

Enunas komnexuus 1iudpoBeIX 00pa3oBaTesIbHBIX pecypcoB: http://school-
collection.edu.ru

®denepanbHbIid IEHTP HHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB:
http://fcior/edu/ru

denepanbHBI 00pa30BaTEIbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

Poccuiickuii o0meo0pa3oBarenbublii moprai: http://www.school.edu.ru
YHuBepcaabHbIN TeCcTHpYOmui Komiutekc: http://www.megatestpro.ru
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