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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHH Ha ypOBHE CpeaHero ooOmiero oOpa3zoBaHus pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 oOpazoBanuu B Poccuiickoii
Oenepann», TpebOOBaHUH K pe3yibTaTaM OCBOEHHUs (erepaibHOH 00pa3oBaTEeIbHOM
nporpaMMmel cpeanero obmiero obpazosanust (POII COO), npeacraBneHHbIx B DenepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM crannapre COO, ¢ yuérom Konmenuuu npemomaBanus
y4eOHOTO mpeaMera «XuMHUsS» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit denepanvw,
peaM3yIONX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MoJokeHu# «CTpaTeruu
pa3BuTHa BocnutaHus B Poccuiickoit @enepanun Ha nepuox no 2025 rona» (PacmopsikeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOIXOJOB K pa3pabOTKE MNpPOTpaMMbI IO XHUMHHU, K OIPEACIICHUIO OOIIe
cTpaTeruu oOy4eHHUs, BOCIUTAHUS U Pa3BUTHUA OOYyYarOIIUXCS CPEACTBAMH y4eOHOTO MpeaMeTra
«Xumus» st 10-11 xiaccoB Ha 6a30BOM YPOBHE COCTABMJIM KOHLENTYaJIbHBIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH ILIE€NieH, colep:KaHUs, PE3yJbTaTOB OOyuYeHUS W
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pa3zoBaHHE, I[OJIydaeMO€ BBITYCKHUKaMU  0O0IIe00pa3oBaTeIbHON
OpraHu3alyy, SBJISIETCS HEOTheMJIEMOM uacTbio HX o00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepUIAIOIIMM ATAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX TIIEJIOCTHOM CHCTEME XHUMHYECKOTO OOpa3oBaHHs. OTH IEHHOCTH
KacaloTcs TO3HAHUS 3aKOHOB MPUPOJIBI, (OPMHUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYyIbTYpHI
YeJIOBEeKa, a TaKKe DSKOJIOrMYeckh OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npupoaHoi cpene. Peanmnsyercs xuMuieckoe oOpa3zoBaHne 0OYyJaIOIINXCSl HA YPOBHE CPEIHETO
o0miero oOpa3zoBaHUs CpeACTBAMU y4eOHOro mpeamera «XHUMHs», COAECpKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEJENCHbl B MPOTrpaMMe IO XUMHUU C y4€TOM crenupuKd HayKd XHUMUHU, €€
3HAYEHUS B MMO3HAHWUHU MPHUPOJIBI U B MAaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM 00X
eNiel ¥ MPUHIIUIOB, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPAeT 0COOYIO POJIb B COBPEMEHHOMN
LUBWJIN3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHajabHOM KyibTypbl. OHa BHOCUT CBOW BKJIAaJ B
(dbopMHpOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMHH
Ha OCHOBE NOHMMAaHMS BEIIECTBEHHOI'O COCTaBA OKPYKAIOLIEro MHUpA, OCO3HAHUS B3aUMOCBS3U

MCXKAY CTPOCHHUCM BCHICCTB, UX CBOMCTBAMM M BO3MOKHBIMH 00JIaCTSIMU MMPUMCHCHMU.



TecHo B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cCTaja
HEOTHEMJIEMON YacCThIO MHMPOBOW KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOIO TpyAa H
XKHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHasi XMMMsI Kak HayKa cO3MJaTelibHas, KaKk Hayka
BBICOKMX TEXHOJIOI'MH HaIIpaBJieHa Ha pelIeHue INI0OANbHBIX MPO0JieM yCTOHYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUUECKOM, MHUIIEeBOM, SKOJIOTHYecKoil 0e30macHOCTH U
OXPAaHBbI 370POBbSL.

B cooTrBercTBUM ¢ OOUIMMH LEISIMU M MPHUHLIUIIAMU CPEJHEro o0Iiero oOpa3zoBaHUS
conepxkanue npeamera «Xumus» (10-11 kmacebl, 6a30BbIH ypOBEHb U3YyUEHHS1) OPUEHTHPOBAHO
NIPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMa,
MIPOJOHKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisomuMu  IpeaMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
XuUMUs» 1 «O011ast 1 HeOpraHW4YecKass XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHs KOTOPBIX
SBJIIOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMA 3HAHUI 110 HEOPraHMYECKON XUMHH (C BKIIIOUEHUEM
3HaHUU K3 oOuIel XMMHU) U OpraHudeckor XumMuu. OopMHUpPOBaHUE JAHHOM CHUCTEMBbl 3HAHHIM
OpU M3Y4YEHHUHU TMpeaMeTa o0ecreyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

Crpykrypa copepkanusi KypcoB — «Opranndeckas xumus» 1 «OO0I1as 1 HeopraHuyeckast
XUMHS» c(HOPMUPOBAaHA B MPOrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJXOJa K M3yUYEHHUIO
ydyeOHOro Marepuasia M OOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHUI Ha
ONpENENEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMMHHU BELIECTBA
paccMaTpuBaIOTCs Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS] OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX NPEJICTABICHUNH O CTPOCHHM BEIIECTB.
CBeneHuss 00 M3yyaeMbIX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOAOB 10
CJIO’)KHBIX OHMOJIOIMYEeCKH aKTUBHBIX COeIUHEHHH. B Kypce opraHMueckoid XHMHUU IMOIy4YaroT
pa3BuTHE C()OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IE€pBOHAYAIbHbIE
MIPEJICTaBICHNUS O XUMUUECKON CBS3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XUMUYECKOHN pEaKnu.

[To HOBBIM yTJIOM 3peHHUsl B HpeAMeTe «XUMHs» 0a30BOro ypOBHsS paccMaTpUBacTCs
U3YYEHHBII Ha YPOBHE OCHOBHOIO OOIIEro o0O0pa3oBaHUs TEOPETUUYECKUH MaTepual |
(dakTosornYecKue CBEJCHHS O BEUIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«O01mas ¥ HeopraHW4ecKas XUMUS» O0YYaroIUMCs MPEJOCTABIISAETCS BO3MOKHOCTh OCO3HATh

SHAYCHUC TMCPUOJUYCCKOTO 3aKOHa C 06H_[6T€OpeTI/IquKI/IX n MCTOOOJIOTHYCCKHX HO3HHHﬁ,



riy0ke TMOHATh HCTOPHUYECKOe HM3MEHEeHHe (YHKIMA ITOro 3aKoHa — OT o0oOImaromeit 1o
OOBSICHSIIOIICH U MTPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNUH, a TAKXKE 0 XMMUUYECKUX PEaKLHUAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercss B Kypcax 10 wum 11 KiaccoB »leMEeHTaMH  COJEp)KaHHs, HMMEIOUIUMU
KYJbTYpOJIOTHYECKUA M TPUKIAJAHOW XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IOHWMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTHMH HayKaMH, PacKphIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTHYECKON JEsTeNTbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIMTAHHIO YBAXKEHHUS K TMpoIeccy
TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUYCCKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WHOOPMAIIUIO U MPUMEHATH €€ U1 TOTMOJHCHHS 3HAHUH, PEIICHHS
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 334ad. B menom conxepxanue
ydeOHoro npeameTa «XUMHsD TaHHOTO YPOBHS M3YUYEHHUS] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
o0yJaronuxcss MUPOBO33PEHYCCKOW OCHOBHI JUISl MMOHUMAHUS (PUITOCOPCKUX HJIEH, TaKHX Kak:
MaTepuaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUI MYTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHUBOPEUYMN MEXKTy HOBBIMHU (PAaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJM XMMHUHM B PEIICHHM KOJIOTMYECKHX IMPOOJIeM, a TaKkkKe MpoOsieM cOepeskeHHs
SHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepUaJIOB.

B mmane pemieHuss 3amad BOCHUTAHMS, PAa3BUTUS M COLHUAIM3AIMHU  OOYyYarOIIHUXCS
MNPUHATBIE MPOrPaMMON MO XUMHHM MOJXOJbl K OMNPEIEICHUIO0 COACpPKAHUS U IOCTPOCHUS
mpeaMeTa IpeycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JIEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUCHUE JJIS1 Pa3IMYHBIX BUJOB JEIATEILHOCTHU: PEIIeHuUs Mpo0iieM, MOUCKa, aHallu3a U
00paboTku WHPOPMAIMK, HEOOXOJUMBIX JUISI TPUOOPETCHHS] OIbITa TMPAKTHYCCKOW W
HCCIIE0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MTO3HAHUN XUMUHU.

B mpakTrke npemnoaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMsI, TaK
U Ha YypOBHE CpenHero oomero o0pa3oBaHUs, NpPU ONPEIEICHUU COAepKATeIbHOM
XapaKTEPUCTUKU LEeNel HM3y4YeHHs MNpeaMeTa HalpaBICHUEM IEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAUIMOHHO TpHu3HAETCsT (GOPMUPOBAHHME OCHOB XUMHUYECKOW HayKd Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUUECKON MESITEIbHOCTH YeJNOBEKa M Kak OJHOI0 W3
KOMIIOHEHTOB MHUpPOBOW KyJbTypbl. C METOIMYECKOM TOYKM 3pEHHs TakoOM MOAXOI K
ONPEIEICHUIO LEJIeH N3yUeHHS IIPEIMETa ABIISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHo AaHHOW TOYKE 3PEHMs TJIaBHBIMHU IEJISIMH M3y4Y€HHUs MpeameTa «XUMHs» Ha

6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:



o (dbopMUpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEUIIEH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOH KapTUHBI MHpPa, B OCHOBE KOTOPOWM JIekAaT KITIOYCBBIC TTOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M IIOHUMAaHHE
CYIITHOCTH JIOCTYMHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHHUS,

o dbopMUpOBaHHE W PA3BUTHE NPEJACTABICHUNW O HAYyYHBIX METOAAaX ITO3HAHUS
BEIIECTB M XUMUYECCKUX PEaAKIHiA, HEOOXOUMBIX I PUOOPETCHHUS YMEHUI OPUCHTHPOBATHCS
B MHpE BEIIECTB M XUMHUYECKUX SIBJICHHH, UMEIONIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
MTOBCETHEBHOM KHU3HH,

o pa3BUTHE YMEHHA M CIOCOOOB NIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHHUEM H
O0OBSCHEHHEM XMMHUYECKOTO SKCIEPUMEHTa, COOI0IEHHEeM TpaBMJI 0€30TacHOTO OOpaIieHus C
BEIIECTBAMH.

Hapsny ¢ atuM, comepxaTenpHasi XapakTepUCTUKa TIeNiel U 3a7ad U3yueHus mpeaMera B
porpaMMe 1Mo XUMHUH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTCTAMHU
B CHCTeMe cpemHero obmero obpaszoBanus. CerogHss B MpenojaBaHUUW XHUMHH B OOJbIIEH
CTeTeHH OTHAETCS TPEANOYTEHHE MPAKTHUECKOH KOMIIOHEHTE COAepX aHus OO0y4YeHHs,
OPUEHTHPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHKA OOIe00pa3oBaTeNbHON  OpraHu3alluiy,
BJIQJICIOIIETO HE HA0OpPOM 3HAaHWH, a (HYYHKIIMOHATHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU |
YMEHHUSMH aKTHBHOTO TOYYCHHS 3HAHWH M MPUMCHEHHS WX B PCATbHOM JKU3HH JUTSI PEIICHHUS
MPAKTHYECKUX 3ajau.

B cBs3u c aTMM mpu u3ydeHHH TpeaMeTa «XHUMHS» JOMHHHUPYIOIIEEe 3HAuCHUE
MIPHOOPETAIOT TAKUE TICITN U 3a/1a4YH, KaK:

ajanrtanys OOyYaroIMXCSd K  YCJIOBHSM JIMHAMHYHO  Pa3BHBAIOIIETOCS  MHPA,
dbopMUpOBaHHE MHTEIUIEKTYaJlbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOATEIHHOMY TPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HECHHBIX CHTYAIIVsIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHECHUEM;

dopMupoBaHue y OOy4arOUIMXCs KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3IUYHBIX BUJOB JEATEILHOCTU: PElIeHUs: mpodiem,
Mowcka, aHaim3a U 00paboTku WHQOpMAIMK, HEOOXOAMMBIX M TPUOOPETEHUS OIbITa
NEeSATeNLHOCTH, KOTOPasi 3aHUMAaeT BAYKHOE MECTO B TMO3HAHWHM XUMHH, a TAaK)Ke JJIS OIEHKHU C
MTO3UITHH IKOJIOTHICCKOW 0€30ITaCHOCTH XapaKTepa BIIMSHUS BEIISCTB U XUMHYCCKHX MPOIECCOB
Ha OpPTaHW3M YeJOBeKa U MPUPOJIHYIO CPEy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTENIEKTYAIbHBIX  TBOPUYECKUX CIIOCOOHOCTEH

00yYaroImuxcs: CHOCOOHOCTH CaMOCTOSATENBHO IPHOOpPETaTh HOBHIE 3HAHHUS 10 XHMHU B



COOTBETCTBHUH C KU3HEHHBIMHU TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC HH(POPMAITHOHHEIE
TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y9eOHOW U Hay9IHO-TIOMYJIIPHON WH(OPMAIIUY XUMHYECKOTO
COJIepKaHus;

dbopMupoBaHre U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U  JIOTUYECKOTO
MBIIUICHUS,  HAONIOAAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOphIE  OCOOEHHO
HEO0OXOANMBI, B YACTHOCTH, MPH TUTAHUPOBAHUU U MPOBEJICHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYarommxcs yOSKIEHHOCTH B TYMAaHHCTHUECKOW HANPaBICHHOCTH
XUMHHM, €€ BaXHOM pOIM B  pEUICHHWH TIIOOATbHBIX TpoOJieM  palMOHAIBHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JHEPreTHUYECKUX PECYpCOB U COXPAHEHHUS MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K TMPUPOAEC U CBOECMY
3I0POBBIO, & TAKXKE MPUOOPETEHHUS OIbITa UCIOJIBb30BAHUS MOTYUYECHHBIX 3HAHUUN JUTSI TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBSI3aHHBIX C XUMHUUYECKUMH SIBJICHUSMHU.

B yueOHOM maHe cpenHero olmero oopazoBaHusi MpeaMeT « XuMus» 0a30BOro ypoBHS
BXOJIMT B COCTaB MpeaMeTHOMN obnactu « EcTecTBeHHO-HAyUHbIE IPEIMETHD.

OO0miee 4ncIo 4acoB, OTBEASHHBIX ISl M3yYCHHUS] XUMHH, Ha 0a30BOM YPOBHE CPETHETO
obmiero obpaszoBanms, coctaBisieT 68 dacoB: B 10 kmacce — 34 vaca (1 ywac B Henmenmio), B 11

kiacce — 34 vaca (1 4ac B Heziemo).



COJEPKXAHUE OBYYEHUA

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMHuecKuil aneMeHT. AToM. Slapo aroma, H30TONBL. ONEKTpOHHass 000J0YKa.
DHepreTUvecKre YpOBHHU, TIOyPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHasi KOH(UTypaLus aTOMOB.

Ilepuonnueckuinn 3axkoH u Ilepuoamueckas cucrema Xxumudeckux osnemeHros . .
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa u Ileproguueckol CHUCTEMBI XHMHUYECKUX
anemeHToB JI. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOMKHBIX BELECTB
I10 TpyIIam ¥ nepruojam. 3HaueHHue NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XHMMHYECKash CBSI3b. BuABl XUMHUYECKOW CBS3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa30BaHUS KOBaJIEHTHOM
XMUMHYECKOH cBs3M (OOMEHHBIH M JOHOPHO-aKUENTOpHbINH). BomoponHas cBs3b. BajneHTHOCTS.
OnexTpooTpuaTenbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MONIEKyISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBAa COCTaBa
BEIIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUIIA
KPUCTAJIIMYECKON PEIIETKY.

ITonsaTHe 0 pucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 101t
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranuyeckux coeAuHeHuid. HomeHkiaTypa HeOopraHMYECKHUX
BELIECTB. ['eHeTHYecKas CBA3b HEOPraHWYECKUX BEILECTB, NPUHAUICKANMX K Pa3IMYHBIM
KJIacCaM.

Xumnueckas peaknus. Krnaccudukanys XUMHUYECKHX pEakIUii B HEOPTaHUYECKOW |
OpraHN4eCKON XMMHH. 3aKOH COXPaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NMYHBIX (hakTopoB. OOpaTHUMbIE pEaKIUH.
Xumnueckoe paBHoBecue. DakTOpbl, BIMAIOIME HAa COCTOSIHUE XMMHYECKOTO pPABHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutnyeckas nucconuanus. CunbHble U ciadble 31eKTpoauTsl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIIAsA, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC peaKknuu.



OKCIEpUMEHTANIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBPAIICHUNA: JIEMOHCTpAIUs
tabnui «llepuoguyeckas cuctema xumuyeckux sjeMeHToB [l WM. MennaeneeBa», uzyueHue
MoJieNiell KpHUCTAUIMYECKUX PpEMETOK, HAOMIOACHHE M OINUCaHWe JAEMOHCTPAlMOHHBIX H
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE MEpPOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
OIIpEIEIIEHUE CPENbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLMH
MOHHOTO OOMeEHa), TMPOBEACHHE MPAKTUYECKOH paboThl «BnusHMe pa3nuuHBIX (aKTOpPOB Ha
CKOPOCTh XUMHUYECKON PEaKLIUm».

PacuéTHrble 3amaun.

Pacu€rel 1o ypaBHEHMSM XHMHUYECKUX PEaKLUil, B TOM 4YHUCIE TEPMOXUMUYECKUE
pacuéTel, pacy€Thl C UCIOIB30BAHUEM IOHATHUS «MacCOBAasi 10JIsI BELLIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilomoxxenne HemeramioB B Ilepuonnueckoid cuctemMe XHMHUYECKHX
anemeHTtoB Jl. M. MenneneeBa M OCOOCHHOCTH CTpOEHHs aTOMOB. (DHU3MUECKHE CBONCTBA
HEMETAIIOB. AJUTOTPOTIHSI HEMETAIUIOB (Ha MPUMeEpe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XWMHUYECKHE CBOMCTBA BAXKHEWMIIMX HEMETAIOB (TAJIOTEHOB, cephl, a3ota, (ocdopa,
yraepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOCOIEPKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHHMM ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamisl. [lonoxenue meramios B [leproaudyecko cucteMe XUMUYECKHAX IEMEHTOB J1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000J04YeK aToMOB MeTamioB. OOriue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM Pl HANpPsDKEHHUH
METaJUIOB.

XVUMHYECKHE CBOMCTBAa BaKHEWIIMX METAJUIOB (HATPHUM, Kaiuil, Kajabluil, Martui,
ATIOMHUHMMA, TUHK, XPOM, Kelle30, MeJlb) U UX COSIMHEHU.

O6ume cnocoObl moiyyeHus MeTauioB. [IpuMeHeHe MeTauioB B ObITY U TEXHHKE.

OKClepUMEHTAIbHBIE METOJbl HM3yY€HHUs BEIIECTB M UX IMPEBpAIlCHUN: H3yueHUE
KoJUleKuun «MeTajuibl U CIUIaBbl», OOPa3lOB HEMETANIOB, DPELIEHHE HKCHEPUMEHTAIbHBIX
3aja4, HaONIOJIeHWe W  ONHCAaHUE JIEMOHCTPAIMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3auMoIeliCTBUE THUAPOKCUAA ATIOMUHHMS C PacTBOpPaMU KHUCJIOT M IIEJIOYEel, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrle 3amaun.

Pacuétbl Maccel BemiecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMHM BELIECTB, pacuy€Thl Macchl (00BbEMa,

KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMEET IMPUMECH.



XuMHus ¥ )KU3Hb

Ponp xwmum B 0OO0ECHEUEHWH OSKOJOTHYECKOH, DSHEPreTMYeCKOW ¥ MHUIICBON
0€30MacHOCTH, pa3BUTHUU MeAMLMHBL. [loHSATHE O Hay4yHBIX MeETO/ax IO3HAHUS BEIIECTB U
XMMHYECKHUX PEAKIIHH.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIMIIAX [POMBIIUICHHOTO IOJyYeHHS
BOKHEHIIMX BEILIECTB.

YenoBek B MHpE BEUIECTB M MaTEpUAIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHaybl JJIs DIIEKTPOHMKH,
HaHOMaTepHaJIbl, OpraHMYECKUE U MUHEpaJIbHbIE YI00pEHUSI.

XvMHSL M 3/10pOBbE UYEJIOBEKA: MpaBUjia HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
mpaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMUHU B MTOBCETHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBA3EH MPHU U3YUEHUH OOIIeH U HEOPraHMYECKOW XUMHHU B
11 xnacce ocyuiecTBiseTCsl Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MMOHATHI,
TaK U MOHSATUHN, SBJISIONIMXCS CUCTEMHBIMH JJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYUHOTO
LUKJIA.

OOme ecTecTBEHHO-HAY4YHbIC TOHSATHSA: HAayudHbBIH (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHamM3, CHHTE3,  KiIacCHpUKAIMs,  IMEPUOAUYHOCTh,  HAONIOJACHHE,  DKCIIEPHMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, SIBIICHUE.

®usuka: marepusi, JHEprusi, Macca, aTOM, JJIEKTPOH, IIPOTOH, HEWTPOH, MOH, W30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpPOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BETMUYMHBI U €TUHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTema, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHosorua:  XUMHMYECKas  IPOMBILUIEHHOCTb,  METAJUIyprus,  MPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeJIbCKOXO03s5IIICTBEHHOE MIPOU3BOJICTBO, MuIieBas
IPOMBIIIICHHOCTh, (apMalleBTUYECKass MNPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,

HaAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBLI 11O
XUMHUHA HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaroIIUMUCS
IporpaMM cpeaHero ooumero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-meTonnyeckoil 0CHOBOM Aiisi pa3pabOTKy IJIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS IIPOrpaMM
cpeaHero o01ero o0pa3oBaHus ABISETCS CUCTEMHO-ESITEIbHOCTHBIA MOJXOI.

B coorBeTcTBUM € CHCTEMHO-IESATENBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS MpeiMeTa « XUMHUs» Ha YPOBHE CPEAHEro oOLIero o0pa3oBaHus BbIIEICHBI
CJIETyIOIINE COCTABIISAIONINE:

OCO3HaHME OO0YYAIOIUMHCS POCCUHCKOM TIpakJaHCKOH MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJIMYUe MOTUBALUHU K O0yUEHHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M HCTOPUYECKUX TPAAULIUK 0a30BON HAYKH XUMUHU;

FOTOBHOCTh U CIIOCOOHOCTh OOYy4arolMXcsl PYKOBOJICTBOBATHCS B CBOEH JAESITEIBHOCTU
LEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, MPUCYIIUMHU LEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIM4YMe TPABOCO3HAHUS SKOJIOTMYECKOM KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIndaHOCTHBIE PE3yIbTaThl OCBOCHHUS MpEeAMETa « XUMUS» JTIOCTUTAIOTCS B €IMHCTBE yueOHOU
U BOCIMTATEIbHON AESITETbHOCTH B COOTBETCTBUU C T'YMaHHUCTHUYECKHMH, COLIMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMU M HJI€alaMH POCCHHMCKOTO TIpakJaHCKOro 0OIIecTBa,
NPUHATHIMH B OOINECTBE HOPMAMHM M TPAaBWIAMHU IOBEACHUS, CHOCOOCTBYIOUIMMHU IIPOLIECCaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00YYaroIIUXCsl.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS MpeAMeTa «XUMHs» OTpa)xaroT cPOpMHUPOBAHHOCTH
OTIbITa TIO3HABATEILHON U MPAKTHUECKOMN AEATeIbHOCTH 00yUYaIOIUX s M0 peaan3alii MPUHSITHIX B
o0LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH!

1) rpa:kI1aHCKOro BOCIIMTAHUA:

OCO3HaHHUsI O00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHHUS K
3aKOHY U MPABOMOPSIKY;

IPEJCTaBICHUS O COLMAIbHBIX HOpMax M MpaBUiaX MEXJINYHOCTHBIX OTHOILIEHUH B

KOJIIIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIEATEIHHOCTH NMPHU CO3JaHUM yUeOHBIX MPOEKTOB,
pelIeHnu yueOHbIX U TO3HABATENbHBIX 33/1a4, BHINOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU JEesITeTbHOCTH;

2) NATPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K UICTOPUYECKOMY U HAyYHOMY HACIIEUI0 OT€YECTBEHHON XUMUU;

YBOKEHHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMUMHH, OCO3HAHHS TOTO, YTO JOCTHXCHHS HAYyKH €CTh pPEe3yJIbTaT JUIUTEIbHBIX HAOIIOICHHH,
KPOTOTJIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U MPAKTUKOB;

WHTEpeca M TI03HABATENbHBIX MOTHUBOB B TIONYYEHHH U TIOCIEAYIOLIEM aHaIH3e
uHGOPMAITUHU O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STHUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBSA3aHHBIE ¢ XMMHUYECKUMU SIBJICHUSIMH, U TIPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE TIOBEICHHWE W TIOCTYNKH CBOMX TOBAapHUIIEH C TO3HMIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITHUX MOCTYIKOB;

4) popMupoBaHNS KYJbTYPHI 310POBbS:

NOHMMAaHUS LEHHOCTeW 310poBOro M Oe3omacHOro oOpas3a >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMOIeHnsT TpaBWJI OE€30MacHOTO OOpalleHHs] C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOU
JKU3HU U B TPYIOBOM I€ATENBHOCTH;

MOHMMAaHUsl IIEHHOCTH TMPaBWI WHAWBHIYyAILHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MIOBEJICHHS B CUTYAIHAX, YTPOXKAIOIINX 3I0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUSl TOCJIEJACTBUI M HEMpPUATUS BpPEAHBIX MPUBBIYEK (YMOTpPEOIEHUS alKoroJs,
HapKOTUKOB, KypEHUs);

5) Tpy10BOrOo BoCIUTAHUA:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKON  JICATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUOAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B pEIICHUH MPAKTHUYECKUX 3a/ad COLUaIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, KOJIbl);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MpOoecCHid pa3IUYHOTO poja, B TOM YHCIE Ha
OCHOBE NIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUSI K TPYAY, JIIOJSIM TPyAa U pe3ysibTaTaM TPyIOBOU JeATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHAMBHYyalIbHOM TpaeKTOpuu 00pa3oBaHus, Oymyiien
npodeccuu U peaau3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JHYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYEeCKOro BOCTIMTAHUS:

9KOJIOTHUYECKH I€JIeCO00Pa3HOro OTHOMICHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAaHUS
JKM3HM Ha 3eMIIc;

MOHUMAaHUsS TJI00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJIeM, BIUSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEbI;

OCO3HaHHUsI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUN XWMHUU JAJISl PELIeHHs] BOIIPOCOB
pPalMOHAIIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOT'O HEMPUATHS JACHUCTBHM, NPUHOCALIMX BpEH OKpYKAloLIeW NPUPOJHOM Cpexe,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPHUATHBIC HKOJOTHYECKUE TIOCIEICTBUS TPEIIPUHAMAESMBIX
JIEUCTBUI U MPEIOTBPAILATh UX;

HaJIM4YMsl PA3BUTOIO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTHUYECKOW KYJbTYpbl, OIBITA
JIEATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS HUMH B
MO3HABATEIILHON, KOMMYHHKATUBHOW W COIMAIBHON TPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMO(hOoOHH;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHHUs CHeUU(PUKM XUMHHM KaK HayKH, OCO3HaHUsA €€ poiau B (QOpPMHUPOBAHUU
paIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpy’KarolieM
MHUpE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B MO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUN
mpo0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHUHU JUISI COBPEMEHHOM UMBUJIM3ALUU: B €&
TYMaHUCTHYECKON HAMpaBICHHOCTH W Ba)XHOH pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHalbHOMN
KYJBbTYpPBI, PEIIEHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM,
HSHEPTreTUYECKOM, MUILEBON U DKOJIOTHUECKOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTIeYCHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)XJA0Tr0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB  IO3HAaHUS,
UCTIONB3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJb30BaTh MOJydYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOAIIUX B HEM U3MEHEHUHN, yMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HaY4YHBIX (PAKTOB M MMEIOLIUXCS JAaHHBIX C LEIbIO

MOJIY4YCHHA NOCTOBCPHBIX BHIBOJOB,



CIOCOOHOCTH CaAMOCTOSITEIbHO UCIOJIb30BaTh XUMUYECKNE 3HAHUS JUIsl peleHus Ipo0ieM B
peabHbIX KU3HEHHBIX CUTYyallUsX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTU M CIOCOOHOCTH K HENpPEpbHIBHOMY OOpa30BaHHUIO M CaMOOOpPAa30BAHUIO, K
AKTUBHOMY IOJyYCHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMU IOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InUHbIX cepax NpohecCHOHATBLHOM 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yibTaThl OCBOSHUS YyYEeOHOTO TIpeaAMeTa «XHUMHs» Ha YpPOBHE
cpenHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC Ui (DOPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXAUCIUTUTMHAPHBIC
(MeXIpeIMeTHBIC) O0IIEeHAYYHBIC TIOHATHS, OTPAXKAIOIIHIE IIEIIOCTHOCTh HAYYHON KapTUHBI MUpPa H
crieni(prKy METONIOB TO3HAHMS, HCIOJb3YyEeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, sBIEHUE, MPOIECC, CUCTeMa, HAy4yHbI (aKT, MPUHIMI, THUIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUS, HCCIIE0BaHNE, HAOMIOACHNEe, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpCalIbHbIC YUeOHbBIC NeHCTBUA (ITI03HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHbBIE),
obecnieunBaronue (GopmupoBaHue (PyHKITMOHAIBHOW TPAMOTHOCTH M COITMAIBHOW KOMIIETEHITUN
o0y4aromuxcs;

CIOCOOHOCTh ~ OOydaromuXcss  WCIOJNB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE Yy4eOHbIE JIEWCTBHS B IIO3HABATEIBLHOW U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHble pe3yJibTaThl OTPAXXalOT OBJAJCHHE YHHBEPCAJIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU I€UCTBUSIMHU.

OgByaieHUe YHHBEPCAJbLHBIMH Y4e0OHBIMH NO3HABATEJIbLHBIMHY JI€/iCTBUSIMH:

1) 6a3oBble JJornyecKue AecTBUS:

CaMOCTOSITENNbHO  (OPMYIHpOBaTH M aKTyalU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTPENENIATh 1LENU JeATeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUU HMX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIHHOCTH C MIOCTABIECHHBIMH IIEIISIMHU;

UCIIONB30BaTh MPU OCBOCHUHM 3HAHUNA MTPHUEMBI JIOTUYECKOTO MBIIIICHUS — BBIIACIATH
XapakTepHble MPU3HAKK TMOHATHMM U  yCTaHABIMBAaTH UX B3aUMOCBS3b, HCHOJIB30BAThH
COOTBETCTBYIOIINE MOHITHS JUTSI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KITACCH(UKAIINK BEIIECTB U XUMHUYECKUX PEaKIIHil;

YCTaHaBJIMBATb MPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY N3YyUYACMbIMU SIBJICHUSIMU,



CTPOUTH JIOTHUECKUE PACCYXAECHUS (MHIYyKTUBHBIE, IeyKTUBHbIE, II0 AHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTU M IPOTHBOPEUYUS] B pacCMaTpUBAEMbIX SIBICHUAX, (HOPMYIUPOBATH BBIBOIBI U
3aKJIFOUYEHUS;

IPUMEHATh B IPOLIECCE MO3HAHMs, UCHOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNId, PeoOpa3oBbIBaTh MOJEIbHBIE MPEACTABICHUA — XUMHUYECKUI 3HAK (CUMBOJ) 3JIEMEHTa,
xuMudeckas (opmyna, ypaBHEHHME XUMHMYECKOW pPEaKUMu — TMpHU pPElIeHUH Yy4eOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3a/lad, IPUMEHATh HA3BAHHBIE MOJIEIbHBIE NIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX pEaKLUi.

2) 0a30BbBIe UCCJIEN0BATEIbCKHE NeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAy4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUM;

dopMynupoBaTh IIETM M 33aJaud  MCCIENOBAHMSA, UCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIbHO C(hOPMYIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JIJIS
(opMHpOBAHUS THIIOTE3bI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHIH;

BJIAJIETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBENEHUS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJI0JaTh 3a XOJOM IpOIlecca, CaMOCTOSTEIbHO
NPOTHO3MPOBATh €ro  pe3ysibTaT, (OPMYIHPOBATH OOOOMIEHHS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHMS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIEI0BAaTEIbCKOW M IMPOEKTHOW JeATeNbHOCTH,
IPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pELIEHUS
IIPAKTUYECKHX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATbCA B  PA3IMYHBIX HMCTOYHMKAX HHGpopManuu (HAyYHO-TIOMYJIIpHAs
JauTepaTypa XMMHYECKOIO  COJepXKaHMs, CHpaBOYHbIe Mocolusi, pecypcsl HTepHerta),
aHAJIM3UPOBaTh NH(POPMALIMIO PA3JIMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTUYECKH OLICHUBATh
€€ I0OCTOBEPHOCTh U HENPOTUBOPEUYNBOCT;

¢dopMynHMpoBaTh 3ampochkl U TPUMEHATH pPA3TUYHBIE METOABI INPH IOMCKE U OTOOpe
UH(POpPMALIMU, HEOOXOAUMOM TS BHITTOJHEHHS YI€OHBIX 3a7a4 ONPeaeIEHHOTO THIIA;

npuoOperaTh OIBIT HCHOJIb30BaHUSA HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTMH H
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (OpMy MpeicTaBieHHs HH(OpMAIMH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyuyHBIM S3bIK B KayecTBE CpEeACTBA INpu paboTe ¢ XUMHUYECKOH
uHpOpMaLueil: MPUMEHATh MeXIpeIMeTHbIe (PU3NUYEeCKue U MaTeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,

dopmybl, a0OpeBHaTyphl, HOMEHKIIATYPY;



HCTIONB30BATh U IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATJIAHOCTH.

OBJajileHHe YHUBEPCAIbHBIMH KOMMYHHKATHUBHBIMH el CTBHSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KAaeMOW TeMbl B XOJ€ AMAiOora W/WIu TUCKYCCHUH,
BBICKa3bIBaTh WJEH, (OPMYJIHPOBATH CBOM TPEMJIOKEHHS OTHOCUTEIHHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTALMEeH pe3yJbTaTOB IT03HABATENBHON AEATENBHOCTH, MOJTYYEHHBIX
CaMOCTOSITENIFHO WM COBMECTHO CO CBEPCTHHKAMH TPH BBITOJTHEHUN XMMUYECKOTO SKCIIEPHUMEHTA,
NPaKTUYECKOH pabOTHl MO MCCIEIOBAHUIO CBOWCTB M3yYaeMbBIX BEIIECTB, PEATH3AIHUU y4eOHOTO
npoekta M (OPMYyIHpPOBAaTH BBIBOJABI IO pPE3yJbTaTaM NPOBEACHHBIX HCCIEIOBAHUN ITyTEM
COTJIaCOBAaHUS MO3UIUHI B X0/1€ 00CYKICHUS 1 OOMEHa MHEHUSIMH.

OBJiajileHHe YHUBEPCAJbHBIMH PeryJIATUBHBIMH AeiiCTBUSIMH:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBISITH CBOIO TIO3HABATEIBHYIO JESTEIHLHOCTD,
ompernensist €€ Hend W 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeagaraeMblii QITOPUTM JICHCTBUI TIPH BBIMOJHEHUH YYEOHBIX W WCCIIEOBATEIbCKHUX 3ajad,
BbIOMpaTh Hambosee 3(hPeKTUBHBINA CIOCOO MX pElIeHHs C YYETOM IOIyYEHHUS] HOBBIX 3HAHUHA O
BEIIECTBAX U XUMHUECKUX PEAKIINAX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIeITEILHOCTH Ha OCHOBE caMOaHaIn3a U CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIAIONIEH €CTECTBEHHO-HAYYHON
KapTHUHBI MHUpA, POJIM XUMUU B TO3HAHWUU SBJICHHUNA MPHUPOILI, B (OPMUPOBAHUU MBILIUICHUS U
KyJBTYphl JUYHOCTH, €€ (YHKIMOHAJIHHOH TPAaMOTHOCTH, HEOOXOMUMOW Ui  pEIIeHHs
MPAKTHUYECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MPUPOTHOU Cpene;

BIAJCHUE CHCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKHU DJIEMEHT, aTOM, M30TOII, S-, p-, d- DJIEKTPOHHbIE OpOHWTAIM aTOMOB, WOH,
MOJIEKyJa, MOJIb, MOJIAPHBIA 00BEM, BaJIEHTHOCTb, JIEKTPOOTPULIATEIHLHOCTh, CTENIEHb OKHUCIICHMUS,
XUMHYECKas CBs3b (KOBaJeHTHas, HOHHAs, METaJUIMYecKas, BOJOPOJAHAsA), KpUCTALTUYecKas
pemérka,  TUOBl  XUMHUYECKUX  peakUuid,  pacTBOp,  AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS AUCCOLMALINSL, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW PEaKLUH,
XUMHYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (T€OpUS AIIEKTPOJIUTHUYECKOW JAUCCOIHMALINU,
nepuoanyeckuil 3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHHs] MacChl BELECTB, 3aKOH COXPaHEHUs

U IPEBPALICHHs] PHEPIMM NPU XUMHUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK



XUMUH, MAPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHHUs IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBICHUM, (PaKTONOTHYECKHE CBEICHHMS O CBOWCTBAX, COCTaBe, IOMYyYEHUH U
0€30MacHOM HCIOJB30BaHUU BAKHEUIINX HEOPraHUYECKUX BEHIECTB B OBITY M TPAKTHYECKOMN
JIeSITEJIbBHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE NMPU3HAKU MOHATHUMN, yCTaHABIUBATh
X B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIME MOHATHUS MpPH OMHCAHUM HEOPraHUYECKHX
BEILIECTB U UX MPEBPALLICHUMN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOIB30BATh XUMUYECKYIO CHMBOJIUKY IS COCTABJICHMSI
(GbopMyJ BEIIeCTB U YpaBHEHUH XUMHUUYECKHX peakIui, cucreMarndeckyro HomeHkinatypy (IUPAC)
U TpUBHAJIbHbIE Ha3BaHUs OTAENbHBIX HEOPTraHHMYECKHUX BEIECTB (yrapHbIN ra3, yrIeKUCIHbIN ras,
aMMHUaK, raiéHasi U3BeCTh, HeralIéHas U3BeCTh, MUTHEBAS COJA, MTUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHM ONPEIENSITh BaIGHTHOCTh U CTEMEHb OKHCICHHUS] XUMHUYECKUX
AIIEMEHTOB B COEIUHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOM CBs3U (KOBaJEHTHAs, MOHHA,
MeTaJuIMYecKasi, BOJAOPOAHAs) B COEAMHEHUSX, TUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOI'O
BelllecTBa (aTOMHasi, MOJIEKYyJIIpHAs, HWOHHAs, METAJIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUH;

c(OpMHUPOBAHHOCTh YMEHHM yCTaHABIMBATh NMPUHAAJIE)KHOCTh HEOPTraHHMYECKHUX BEILECTB
M0 MX COCTaBy K OMNpenei€HHOMY KIacCy/Tpymme coelWHEeHUi (IPOCThie BEIIeCTBAa — METAJIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE TUAPOKCHUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHMM paCKpbIBaTb CMBICT Tepuogudeckoro 3akona JI. .
MenneneeBa U JIEMOHCTPUPOBATH €0  CHUCTEMATHU3HUPYIOIIYIO,  OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO0 (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHHUU XapaKTEPU30BATh AIEKTPOHHOE CTPOSHUE ATOMOB XUMHUYECKHIX
sanemeHToB 1-4 mepuonoB I[lepuonnueckoi cucrembl xumudeckux snemeHToB J[. . Menneneena,
UCIIOJNIB3YSl TIOHSTUS «S-, P-, d-3JMIEKTPOHHBIE OPOUTATINY, «IHEPreTUYECKUE YPOBHU», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHYECKUX HJIEMEHTOB M UX COEIMHEHUU MO Mepuoiam u
rpymnmnaMm [Iepuoanueckoii cucteMsl XUMU4eCKUX 31eMeHToB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XMMHYECKHUE CBOWCTBA
HEOPraHWYECKHX BEIIECTB pA3JIMYHBIX KIJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE I'€HETHYECKOU
CBSI3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C TOMOUIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUYCCKHE PEAKIUU IO Pa3TUIHBIM
IpU3HaKaM (YUCIy U COCTaBy pPearupyrolIX BEIIECTB, TEIJIOBOMY 3 (}eKTy peaklnu, U3MEHEHUIO

CTETICHEH OKHUCICHUS 3JICMCHTOB, O6paTI/IMOCTI/I peaKknuun, ydacTuro KaTaJII/I3aTOpa);



Cc(OPMHUPOBAHHOCTb YMEHUIN COCTABJIATh YPABHEHUS PEAKLUN Pa3IMYHbIX THUIIOB, IOJIHBIE U
COKpAIllEHHbIE YPAaBHEHUsS peakIMid HOHHOIO OOMEHa, yYWThIBas YCJIOBHUS, NpPHU KOTOPBIX 3TH
peaKIuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJIUTh PEAKIIMH, [TOITBEPKIAIOIINE KAUECTBEHHBIN cOCTaB
pas3INYHBIX HEOPraHWYECKHX BELIECTB, PACIIO3HABATH ONBITHBIM IyTEM HOHBI, IPHUCYTCTBYIOILUE B
BOJIHBIX pAaCTBOPAaX HEOPraHWYECKUX BEILECTB;

c(OPMHPOBAHHOCT YMEHHH pPacKphIBaTh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii OCPeCTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

Cc(OPMHUPOBAHHOCTb YMEHHH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XUMHMUYECKOW PEaKLUU OT
pasinYHbIX (AKTOPOB; XapakTep CMEIIEHHs XHMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (npunuun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepHu30BaTh XMMHUYECKHUE MPOLECCHI, JIeXkKAlllle B OCHOBE
INPOMBIIIJICHHOTO TOJIyY€HUs] CEpPHOM KHCIOThl, aMMMaka, a Takke Cc()OpMHUPOBAHHOCTb
npecTaBieHuit 00 OOMMX HayyHBIX HPUHIMIAX W 3KOJIOIMYECKMX Mpo0iieMax XHMHUUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTb YMEHMH TNPOBOJUTH BBIYMCICHUS C HCIIOJb30BAHUEM IOHSATHS
«MaccoBas JI0JIs BEIIECTBA B PaCTBOPE», OOBbEMHBIX OTHOLLIEHHUH ra30B MPU XUMUYECKUX PEaKIMsIX,
Macchl BeleCTBAa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIH 00BbEMY
OJTHOTO M3 YYAaCTBYIOIIMX B PEAKLMHU BEIIECTB, TEIJIOBOTO AP QeKTa peakiii Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BELLIECTB, PEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOJATh MpaBHa TOJb30BaHUS XMUMHYECKOW TMOCYIION H
71a0opaTOpHBIM 00OPYJOBaHUEM, a TAKXKE MpaBHUia OOpALIEHUs C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMH 110 BBIIIOIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATb M BBIMOJHITH XUMUYECKHUI HKCHEPUMEHT
(pa3noxkeHue NMepokCuaa BOJOpPOJa B MPUCYTCTBUM KaTaln3aTopa, ONpeeleHue cpelibl pacCTBOPOB
BEIIECTB C MIOMOIIbI0 YHUBEPCATIBHOIO MHAMKATOPA, BIUSHHUE Pa3lIUYHbIX (PAKTOPOB Ha CKOPOCTb
XUMHUYECKON pPeaklny, peakii HOHHOTO OOMeHa, KaueCTBEHHbBIE peaklu Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHHOHBI, Ha KaTUOH AaMMOHHS, pEIICHHWE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMam
«Meramne» u «Hemeraiuib») B COOTBETCTBUM C MPAaBUIAMU TEXHUKU O€30MIaCHOCTH IIpHU
oOpalleHnn ¢ BellecTBaMH U J1a0OpaTOpHBIM 00OPYAOBaHHEM, MPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO OJKCIepUMEHTa B (opMe 3alHucu ypaBHEHMH COOTBETCTBYIOIIMX peaKIMid U
(GbopMyJIMpPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCT YMEHHUI KPUTHYECKU aHAJIU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,

MOJy4aeMy0 M3 pa3HbIX HCTOUYHHMKOB (CpeAcTBa MacCOBOM KOMMYHHKaIMU, IHTepHET U ApyTux);



c(hOpMUPOBAHHOCTh YMEHHH COOJIIOMAaTh TIpaBWIa HKOJIOTHYECKH IIeJIeCO00pPa3HOTO
MOBEJICHUST B OBITY W TPYAOBOW JCSITEIBHOCTH B LEISIX COXPAHCHUS CBOETO 3JI0POBbS H
OKpPYXKAroIIe MPUPOTHONW Cpeibl, OCO3HABATH OINACHOCTH BO3ACHCTBUSA HA >KHBBIC OPTaHU3MBI
OmpeNeNEHHBIX BEIIECTB, MOoHUMas cmbich mokasarens [1JIK, mosicHAT, Ha mpumMepax crocoObl
YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS HA OPTraHU3M YeJIOBEKa;

JUIE OOYYaroIUXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHHE TNPHUMEHSTh
3HaHUA 06 OCHOBHBIX JOCTYITHBIX METOJAAaX MO3HAHUA BCIICCTB U XUMHNYICCKUX SIBJICHI/Iﬁ;

JUTSL CTICTIBIX M CITAOOBHIAIIMX OOYYaIOIMIUXCS: YMEHHE UCTIOIh30BaTh PElbehHO-TOUCTHYIO

cucteMy obo3nauenuit JI. bpaitns mis 3anmucu XxuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHnoBanue
(uu¢pposbIe)
n/ | pa3sgenoB H TeM Beer | Konrtpoibn IIpakTHyeck
oOpa3oBaTeJibHbIE
I NnporpaMMel 0 ble padoThI ue padboThbl
pecypcsl
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
CrpoeHne aTOMOB.
ITepuonnueckunit
3aKOH U
bubnuoreka [JOK
[Tepuoanueckas
1.1 5 1 https://lesson.edu.ru/
cucrema 04/11
XUMHYECKUX
anemenToB . U.
MenneneeBa
CrpoeHnue
bu6mmoreka [JOK
BEIIIECTBA.
1.2 M 5 2 https://lesson.edu.ru/
HOroo0Opasue 04/11
BEIIIECTB
XuMHYECKHUe
peaKIuH. bubnnorexa [JOK
1.3 PactBops1 12 1 https://lesson.edu.ru/
DNEKTPOXUMHUYECK 04/11
W€ peaKIu.
Uroro no pazneny 19
Paznen 2. Heoprannueckass xumust
bu6mmoreka [IOK
2.1 MerTamasl 6 1 https://lesson.edu.ru/
04/11
bu6nmoreka [JOK
2.2 Hemetamisr 4 1 https://lesson.edu.ru/
04/11
CBs3b
bubnuoreka [JOK
HEOPraHUYECKUX U
2.3 2 1 https://lesson.edu.ru/
OpraHUYEeCKUX 04/11
BEIIIECTB E—
Hroro no pazgeny 12
Paznen 3. Xumus u )Ku3Hb
bu6mmoreka [JOK
3.1 XuMus 1 KU3Hb 3 https://lesson.edu.ru/
04/11
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Uroro no pazpeny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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ITOYPOYHOE INIJTAHUPOBAHUE

11 KJIACC
Ne KosanuyectBo 4yacos DJIEeKTPOHHBIE
JlaTa
T Kontposs | IMpaktuyec uupposbie
eMa ypoka Bee n3y4yeH
n/ HbIE KHe st o0pa3oBaTe/ibHbIE
n re padoThI padoThI pecypcel
ATtomMm.
Y p— Bbu6mmorexa [JOK
1 JJICMEHT. 1 https://
M30TOMbL lesson.edu.ru/04/11
Bxonuas bu6mmnoreka [JOK
) KOHTPOJIbHAS 1 1 hitps://
pabora lesson.edu.ru/04/11
3aKOH COXpaHECHHUS Bu6muorexa 1IOK
3 MacChl ¥ SHEPTHHU B 1 https:/
XUMHH lesson.edu.ru/04/11
[Tepuoanueckuit
3aKOH.
Pacrpenenchue bu6nmoreka [JOK
4 9JICKTPOHOB B 1 hitps://
aTomax 3JICMCHTOB lesson.edu.ru/04/11
MaJIBIX ¥ OOJIBIITHX
TIEPHO/IOB.
BanentHOCTh 1
BATICHTHEIE bu6mmoreka [IOK
5 BO3MOKHOCTH 1 https://
ATOMOB lesson.edu.ru/04/11
OcHOBHBIE BUIBI Bu6muoreka LIOK
6 XUMUYECKOI 1 hitps:/
CBA3M. lesson.edu.ru/04/11
CrpoeHnue
KPUCTAIIIOB. bubmanoreka 1JOK
7 Kpucrammaeckue 1 https://
peIIeTKH. lesson.edu.ru/04/11
Kraccudukarust bubmmoreka LIOK
8 X:i”‘:;‘“x 1 https://
peaKitum. lesson.edu.ru/04/11
OKHCIIUTEIRHO-
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BOCCTaAaHOBUTCIIbHBI

€ peakuuu

Tennooii ekt Bummorexa [OK
9 XI/IMI/I‘IC\?KI/IX hitos://

peakiim lesson.edu.ru/04/11

Cropocts bubmuoreka [JOK
10 XPIMI/I‘IGEKI/IX hitos://

peakuuit Katamas lesson.edu.ru/04/11

XUMHYECKOE

paBHOBECHE U bubnnoreka [JOK
1T | croco6sr ero https://

CMEIICHUS lesson.edu.ru/04/11

HucnepcHbie

CHUCTEMBI U

PacTBOPBL.

Criocober Bbu6mmorexa [JOK
12 | BBIp@xeHus hitos://

KOHUCHTpaltH lesson.edu.ru/04/11

pPacTBOPOB.

Penrenue 3anmad 1o

teme «PacTtBopbD

DNEKTPOIUTUYECKA

S JUccoluranys. bubnuoreka HOK
13| Bogopoausiit https://

[MOKa3aTellb. lesson.edu.ru/04/11

P bubnuorexa [IOK

CaKI[UU NOHHOTO
14 oOMeHa https://
lesson.edu.ru/04/11

I'maponus

OpPTaHUYECKUX H bubnmoreka [JOK
15 | neopranmueckux https:/

COEIMHEHNMN lesson.edu.ru/04/11

KonTponbHas

pabota Ne2 o

TeMme bu6mmoreka [IOK
16 | "Xyumuueckue https:/

peaxiun", lesson.edu.ru/04/11

"PactBops!"
17 | Xumuaeckue bu6mmoreka [JOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HMCTOYHMKH TOKA.
Psan crangapTHbIX

https://
DJICKIPORHBIX lesson.edu.ru/04/11
MTOTCHITUAJIOB
Kopposn BuGmuorexa LIOK
|18 | MeTamios u ee hitos://
TpEAyTpEHCHUC lesson.edu.ru/04/11
Bbu6morexa [JOK
19 DIIeKTPOIIn3 https://
lesson.edu.ru/04/11
Obmas bubmuoreka [{OK
MeTalLIoB lesson.edu.ru/04/11
0630p
METATHYECKUX bubnnorexa [JOK
21 | snementoB A- https:/
rpymnmn lesson.edu.ru/04/11
OO6muit 0630p
METaUTMYECKHUX bubmuoreka [JOK
22 | snementos B- https://
rpyImn lesson.edu.ru/04/11
bu6mmoreka [IOK
23 CruiaBbpl METAILJIOB https:/
lesson.edu.ru/04/11
Oxcnzst bub6mmoreka [{OK
74 | TMAPOKCHABI hitos://
METajlIoB lesson.edu.ru/04/11
Hpakriieckas bu6mmoreka [JOK
75 | pabota mo Teme hitos://
Merammet lesson.edu.ru/04/11
0O630p
HEMETAJIJIOB.
CaoiicTBa n bubnuorexa [IOK
26 | npumMeHeHue https://
BOKHEHIIINX lesson.edu.ru/04/11
HEMETAJIJIOB
O61mas bubmnoreka IIOK
27 | xapakTepucTHKa https://
lesson.edu.ru/04/11

OKCHAOB
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HEMCTAJIJIOB 1
KHCJIOPOAOCOALCPIK
alliuX KHUCJIOT

OKUCIUTEIBHBIE

CBOICTBa a30THOU

U CEpHOM KHUCJIOT. brbmmotexa LIOK
28 Bonoponnasie https:/

COSIHHEHMS lesson.edu.ru/04/11

HEMETAJUIOB

IIpakTnueckas

pabora Ne2 bubmanoreka 1JOK
29 | "Cobupanmuer n https://

pacrio3HaBaHHUEC lesson.edu.ru/04/11

razos"

I'eneTnueckas

CBA3b bu6mmoreka [JOK
30 | HEOPraHMYECKHX H hitps:/

OpraHn4eCKux lesson.edu.ru/04/11

BEIIECTB.

Kontponbnas

pa6ora Ne 2 1o Bbu6mmorexa [JOK
31 | remam "MeTamaer", https://

"Hemerammo:" lesson.edu.ru/04/11

XUMHS B

MPOMBIIUIEHHOCTH. Bubmmoreka [JOK
3 | [lpuHimms! https://

MPOMBIIIJICHHOTO lesson.edu.ru/04/11

MIPOU3BOICTBA

XHWUMHUKO-

TEXHOJIOTNYECKUE

TIPUHIIUTIBI

MIPOMBIIIIICHHOTO bubmiorexa [IOK
33 MOJTyYEHUS https://

wetamion.[Ipou3so lesson.edu.ru/04/11

JICTBO UyT'yHa U

CTaJIu.

;(HMHH B ObITY. bu6mmoreka [JOK
34 NMHNYCCKas htt S://

TPOMBIIIITICHHOCTD lesson.edu.ru/04/11

1 OKpYKaromiast
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cpena

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYHEHUKA

* Xumus, 11 knace/ Pynsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3naTenbeTBo

((HpOCBeIJ_IeHI/IC»

METOIUYECKHUE MATEPUAJIBI IS YUUTEJIA
- Xumus: ypoku B 11 ximacce: mocobue mist yuutens /H. H. I'apa
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [JOK
https://lesson.edu.ru/04/10
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