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HOSICHUTEJIbHASA 3AIIMCKA

[IporpaMMa mo XMMUM Ha YpOBHE cpegHero oOImero oOpas3oBaHHsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanmm B Poccuiickoii Demepaummy,
TpeOOBaHUI K pe3yjibTaTaM OCBOeHHs (emepalbHOM 0Opa3oBaTENbHON MpOrpaMMbl CpemHero OOIIEero
obpazoBanus (POIl COO), mpeacraBieHHbIX B DemepaibHOM TOCYIApCTBEHHOM 00pPa30BaTENbHOM
cragmapre COQO, c¢ yuérom KoHmenuuu npenogaBaHus y4yeOHOro mpeaMera «XUMUS» B
o0pazoBaTenbHBIX opraHu3anusx Poccuiickoit denepanmu, peanusyrOmX OCHOBHBIE 0Opa3oBaTelbHEIE
MIpOrpaMMBbl, 1 OCHOBHBIX INonokeHul «Ctparerun pa3BuTus Bocnutanus B Poccuiickoit denepanuu Ha
nepuof o 2025 roga» (Pacmopsikenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOJOB K pa3pabOTKe MpOrpamMMmbl MO XUMHUH, K OINPEHCICHUIO OOIIeH CTpaTeruu
00y4eHUsI, BOCIIUTAHUSI U Pa3BUTHUS 00yUAIOIIUXCS CpeACcTBaMU yaeOHoro mpeaMera «Xumuso» it 10-11
KJIaCCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIEeNTyalnbHble mnonokenus OIrocC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJEH, COAEpKaHWs, pe3yJbTaToB OOy4eHHs M TpeOOBaHWUH K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHME, IOJIy4aeMOE BBITYCKHHKAaMHU 00Ie00pa3oBaTeIbHON OpraHU3alliH,
SIBIISIETCS. HEOTHEMIIEMOH YacThi0 MX 00pa3oBaHHOCTUH. OHO CIYKHT 3aBEPILIAIOIINM JTAallOM peau3alin
Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHOW CHUCTEME
XUMHAYECKOr0 00pa3oBaHUS. DTH IIEHHOCTH KacaloTCs TO3HAHHMS 3aKOHOB HpPUPOABL, (GopMHupoBaHUsS
MHUPOBO33pPEHUST U OOIIel KyIbTYPhl YENOBEKa, a TaKkKe HKOJOrHMYECKH O0OCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JIOpOBBIO W TpUPOAHOW cpene. Peamusyercss xuMmudeckoe oOpa3oBaHUe OOydYalONIMXCS Ha
YpOBHE CpeIHEro oOImero odpa3oBaHUsi CPEICTBAMH y4eOHOro mpenmera «XHMHUs», COACpKaHHE U
MOCTPOCHUE KOTOPOTO OMPEIEIEeHBl B MPOrpaMMe M0 XUMHH C YYETOM CIEIU(BUKA HAYKH XWUMHUH, e
3HAYCHUS B O3HAHUH MMPUPOJILI M B MaTEpHUATLHON JKM3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX IIeIeH 1
MPHHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpefqHero oOriero odpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHsT KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpPaeT 0coOyl pOJib B COBPEMEHHOH
LUUBWIN3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KyjiabTyphl. OHa BHOCHT CBOH BKIaa B
(hopMHpOBaHHE PALMOHAJIBHOIO HAy4YHOIO MBIIUICHUS, B CO3JAHHUE LEJIOCTHOIO IPEICTaBJICHUS 00
OKpYXKalollleM MHUpPE KaK O €IMHCTBE IIPUPOAbI U YeJI0BeKa, KOTopoe (hopMupyercs B XUMHU Ha OCHOBE
[IOHUMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY’)KAIOLIEI0 MHUPA, OCO3HAHUS B3aHMOCBS3U MEXKIY CTPOECHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIaCTSAMU IPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja HEOThEMJIEMOM
YacThI0 MHUPOBOH KyJbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOIO Tpyda M JXKM3HHU KaKIOro 4ieHa
obmectBa. CoBpeMeHHasi XUMHS KaK HayKa CO3UJaTeNbHas, KaK HayKa BBICOKUX TEXHOJIOTUH HampaBlieHa
Ha pelIeHue IT00aIbHBIX IPO0JIeM YCTOWYMBOIO Pa3BUTUS UEJIOBEUECTBA — CHIPHEBOM, IHEPIETUUECKOM,
MTHIIEBOM, KOJIOTMIECKOM 0€30IaCHOCTH U OXPaHbI 3I0POBbS.

B coorBercTBHN ¢ 00IIMMM LIENSAMH M NPUHLUIAMU CPEIHEro o0Iero oOpa3oBaHus coaep’KaHUe
npenmera «Xumus» (10-11 kraccel, 6a30BbIil YPOBEHD U3YUEHHSI) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYaIOMIMXCs, HEOOXOAUMYIO UM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLMYyMa, MPOAODKEHHS OOpa3oBaHUS B Pa3IUYHBIX
0051aCTAX, HE CBA3aHHBIX HEIOCPEACTBEHHO C XUMHEH.

CocraBngomyMy IpeaMera «XUMUs» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMUS» H
«OO01as 1 HeOpraHu4ecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOIl HAyKH: CUCTEMa 3HAHWK 10 HEOPTAHMUIECKOW XUMUH (C BKIFOUSHUEM 3HAHHUN U3 OOIIel XUMHUH)
U opraHudyeckod xumud. DOpMUPOBAHME JAHHOW CUCTEMbl 3HAHMA MpU HW3YYEHHH MpeIMeTa
obecrieunBaeT BO3MOXXHOCTh PACCMOTPEHHsI BCEr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOLIMX MOHSATHM,
3aKOHOB M TEOPUH XUMHHU.

Crpykrypa conepxkanusi KypcoB — «Opranndeckasi Xumusi» u «OOIasi 1 HeopraHuyeckasi XUMUsD
copMupoBaHa B MporpaMme IO XMMHM Ha OCHOBE CHCTEMHOIO IOIXOAa K HM3Y4YEHHIO Y4eOHOro
MaTepuaga ¥ OOYCIIOBIEHA HCTOPHUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMH Ha ONpPeNeNCHHBIX
TEOPETHYECKHX YPOBHsX. Tak, B Kypce OpraHM4YecKOH XMMHUHM BEIIECTBAa PAacCMaTPHUBAIOTCS Ha YpOBHE
KJIACCUYECKOW TEOpUU CTPOEHMS OPraHHYECKHX COCIMHEHMH, a TAKKe Ha YPOBHE CTEPEOXMMHUYECKHX U
3JIEKTPOHHBIX NPEACTAaBICHUH O CTpoeHHMH BemiecTB. CBeleHUsi 00 HM3y4aeMbIX B Kypce BeIIEeCTBax
JAl0TCSl B PAa3BUTUM — OT YIJIEBOIOPOJOB [0 CIIOKHBIX OMONOTMYECKH aKTHBHBIX coeluHeHuil. B kypce
OpPraHMYecKOil XHMMHH MOJIY4aloT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOIO 0OLIEro



00pa30oBaHUs MEPBOHAYAIBHBIC MPEICTABICHUS O XMMUYECKON CBS3M, KIacCU(DUKAMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHHSI, 0 XUMHUECKOW PEAKIIHH.

[Tom HOBBIM YTJIOM 3pEHUS B MPEAMETE «XUMUSD» 0a30BOr0 YPOBHS pacCMAaTPUBACTCS U3ydCHHBIN
Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs TCOPETHUYSCKUN MaTepHasl U (PaKTOIOTHYECKUE CBEICHUS O
BEIIECTBaX W XMMHYECKOH peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0Inas ¥ HeopraHWdecKas XUMUS»
00y4arolMMCsl TMPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE IEPUOIUYECKOr0 3aKOHA C
OOIIIETEOPETHYECKUX ¥ METOJOJOTHYCCKUX TIO3UIUN, TIy0)Ke TIOHATh HWCTOPHYECKOE H3MEHEHHUE
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 POTHO3UPYOIICH.

Enunas cucrema 3HaHMKA O BaKHEWILNMX BEIECTBAX, WX COCTaBE, CTPOEHUHU, CBOMCTBaX U
MPUMEHECHHH, a TaKKE€ O XUMHUYECKUX PEaKIMAX, MX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKAHUS
nornosnHsAeTcst B Kypcax 10 u 11 kaccoB ajieMEHTaMU COACPIKAHUS, UMCIOIIMME KYJIbTYPOJIOTHYCCKUHA 1
MPUKIATHON XapakTep. OTH 3HAHHWS CIIOCOOCTBYIOT TIOHUMAHHMIO B3aWMOCBSI3M XHMHU C JIPYTUMHU
HayKaMH, pacKpbIBalOT €¢ pOJIb B TIO3HABATEIBHOM M NPAKTUYECKOH JCATEIBHOCTH YEIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHHIO YBRXKEHHS K IPOIECCY TBOPUYECTBA B OOJACTH TECOPHMHM U HPAKTUYCCKUX
MPHWIOKEHU I XUMHUH, TIOMOTalOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0JjieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIMIO W MPUMEHATH ¢ s
MOMOJIHCHUS 3HAHUH, PEIICHUS UHTEIICKTYa IbHBIX U DKCIICPUMEHTAIbHBIX UCCIIEIOBATEILCKUX 3aa4. B
LIEJIOM COJIEp)KaHUe Y4eOHOro mnpeamera «XHMMHS» JAHHOTO YPOBHsI M3YYEHHS OPHEHTUPOBAHO Ha
(dhopMupoBaHue y O0YYarOIIMXCS MHPOBO33PEHYSCKOW OCHOBBI Uil NMOHMMaHHUs (HUIOCOPCKUX HJICH,
TaKMX KaK: MaTepHalibHOEC €IAMHCTBO HEOPraHHYEeCKOro M OPTraHWYeCKOro Mupa, 00YyCIOBIEHHOCTh
CBOWCTB BEIIECTB MX COCTABOM M CTPOSHHMEM, [T03HABAEMOCTb MPUPOIHBIX SBJICHHH MyTEM SKCIIEPUMEHTA
M PEIICHUS MPOTHBOPEUN MEKIY HOBBIMH (paKTaMH M TEOPETUYECKUMHU IMPEANOChUIKAMU, OCO3HAHHE
PO XUMHUHU B PEIICHUH SKOJIOTMYECKHX MpoOJeM, a Takke MpoliIeM COSpEKEHUS IHEPreTHUSCKHX
PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJOIHI ¥ MaTEepHasIOB.

B maHe pemieHus 3a7ad BOCIMTAHHUS, PA3BUTHS M COLMAIM3ALMUA OOYYAIOIIUXCS IMPHHSTHIC
MpOrpaMMOl 1O XUMHH TIOAXOABI K ONPEAENIEHHUI0 COIEp)KaHWsS W TIOCTPOCHUS TIpeaAMeTa
MpeaycMaTpUBaIOT (OPMHUPOBAHNE YHHUBEPCATBHBIX yUeOHBIX ACHCTBUI, MMEIONINX 0a30Boe 3HAUECHHE
JUTSI pa3JIMYHBIX BHIOB NEATCIHHOCTH: PEIIeHUs Mmpo0seM, IMOMCcKa, aHamn3a u 00paboTku nHpopmaIumy,
HEOOXOAWMBIX [UIS TPHOOPETEHHS ONbITa MPAKTUYECKOM ¥ HCCIEeNOBATEIbCKOW esTeThHOCTH,
3aHUMAIOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktrke mpernonaBaHus XMMHU Kak Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHHs, TaK W Ha
YpOBHE CpemHero obmiero obpazoBaHUs, IPU OMPEAETECHUH COAEPKATENFHOW XapaKTEePUCTHKH Ienen
M3Yy4eHUs TpenMeTa HampaBlIeHHEM TIePBOCTEIEHHOW 3HAYMMOCTH TPAJWIMOHHO IPU3HACTCS
(hopMupOBaHHE OCHOB XUMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHIECKON
JEeSITeTFHOCTH YeIOBeKa M KaK OAHOTO W3 KOMIOHEHTOB MHPOBOW KyNbTyphl. C METOAMYECKOW TOUKHU
3peHwsl TaKOH MOAXO/ K OMPENEIeHUI0 [eNel U3ydeHHs MPeMEeTa SBISIETCS BIIOJTHE OIPaBIaHHBIM.

CornacHo MaHHOM TOYKE 3pEHHS TJABHBIMU METSIMH M3y4YeHHs IMpeaMera «XuMus» Ha 0a30BOM
yposae (10 —11 kJ1.) sBISIIOTCS:

e (dopmupoBaHHE CHCTEMBI XMMHUYCCKHX 3HAHMHA KaK Ba)KHEUINEH COCTABIISIONMICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPAa, B OCHOBE KOTOPOH JEKAT KIFOUYEBBIC MOHATHS, (yHIaMEHTATbHBIC
3aKOHBI M TEOPHH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHWE W TIOHHUMaHHE CYIIHOCTH
JOCTYIHBIX 000OIIEHNH MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C HWCTOpPHEH UX
Pa3BUTHS ¥ CTAHOBIICHUS;

e (¢opMHpOBaHME W pa3BUTHE TIPENCTABICHWHA O HAyYHBIX METOAAX I[TO3HAHMS BEIIECTB H
XUMHYECKUX DPEaKIUH, HEOOXOAMMBIX ISl MPHOOPETEHHS yYMEHUH OpHUEHTHPOBATHCS B MHpPE
BEIIECTB M XHMHYECKHX SBIICHHH, HWMEIONMX MECTO B TMPHUPONE, B MPAKTHYECKOH U
TTOBCETHEBHOW KU3HHU;

® pa3BUTHE YMEHUH U CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOIIOJEHWEM M OOBSICHEHUEM
XUMHYECKOTO DKCIIEPUMEHTa, COOII0IEHNEM MPABUI Oe30MTaCHOT0 OOPAIIEHHS C BEIIECTBAMH.

Hapsimy ¢ atuM, comepkarenbHas XapaKTepUCTHKa IIeJed W 3ajad W3ydeHus NpeaMera B
porpaMMe 10 XUMHH YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBHHM C HOBBIMHU IPHOPUTETAMH B
cucreMe cpemHero obmiero obOpazoBaHus. CeromHss B MpeNoAaBaHUM XUMHUH B OOJBIIEH CTENEHH
OTHACTCA TPEANOYTEHUE MPAKTHYSCKOW KOMIIOHEHTE COJNEpXKAaHUs OOYYeHHWs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBEITYCKHHUKA OOIE00pa30BaTEbHON OpraHU3aIluy, BIJICIONIETO He HAOOpOM 3HaHWA, a



(hyHKIIMOHABHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMM aKTHBHOTO TOJYYCHHS 3HAHUA U
MPUMEHEHHS MX B PEATbHOMN JKU3HU JIJISl PEIICHUS IPAKTUYSCKHUX 3a]aY.

B cBs3u ¢ 3TMIM Tpu W3ydYeHUHU TpenaMera «XHMHs JIOMHHHPYIOIIEe 3HAYCHUE MPUOOPETAIOT
TaKWe IeIU U 33/1a49M, KaK:

ajanTaius oOydyarolMXCs K YCIOBHSM JUHAMUYHO pa3BUBAIONICrOCs Mupa, (hopMuUpoBaHUE
WHTEIUICKTYalIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHHMIO,  COTPYAHHYECTBY,
CaMOCTOSTEIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KM3HCHHBIX CUTYAIIHUsIX, CBA3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dopMupoBaHUEe y OOYYAIOIIUXCS KIHOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HMEIOIIMX
YHHBEPCAJIbHOEC 3HAUCHHE JJIs PA3JIMYHBIX BUJIOB JCATEILHOCTH: PEIICHMs MPOo0JieM, MMOMCKa, aHaIu3a U
00paboTku MH(OpMAIIMU, HEOOXOAMMBIX JUIsl IPUOOPETCHUS OIbITa ACATEILHOCTH, KOTOpas 3aHHMAaeT
Ba)KHOEC MECTO B IMO3HAHMM XHUMHUH, a TAKKE JJIS OICHKM C IO3MIMH SKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIUSHUS BEIISCTB U XMMHUYECKUX MTPOIICCCOB HA OPTaHM3M YelIOBEKa M MPUPOIHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, HWHTE/UICKTYAIbHBIX U TBOPYECKMX CIIOCOOHOCTEH
00y4aroIIMXCS: CIIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC 3HAHMSI 110 XUMHUM B COOTBETCTBHH C
JKU3HEHHBIMHU MOTPEOHOCTSIMHU, HCII0JIb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHbBIC TEXHOJIOTHH IS TIOUCKA
Y aHaJIn3a y4eOHOM U HAYYHO-TIONYJISIPHON HH(POPMAIIMKA XUMUYECKOTO COZCPIKAHMS;

(dopMupoBaHUe U Pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOIO U JIOTMYECKOrO MBIILICHHS,
HaO0JII0IaTE/IbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJUMBI, B YaCTHOCTH, TPHU
IJIAHUPOBAHUHU M MPOBEACHUN XMMHUYECKOI'0 DKCIIEPUMEHTA;

BOCIIHTaHNE y OOy4arommuxcsi yOeKJAEHHOCTH B TYMaHHCTUYECKOH HAIPAaBIEHHOCTH XHMHH, €€
Ba)KHOW POJIM B PEIICHUHU TIJI00AJBHBIX IPOOJIEM pPalMOHAIBLHOIO MPUPOIONOIb30BAHHMS, MOMOIHEHUS
JHEPIeTUYECKMX PECYPCOB M COXPAHEHHS MPUPOJHOrO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpPEKHOr0 OTHOIICHHUS K MPHUPOJIE U CBOEMY 3J0POBBIO, a TAK)KE MPUOOPETEHHSI OIbITa MCIIOIb30BaAHUS
MOJIyYCHHBIX 3HAHUHN IS MPUHATHS TPAMOTHBIX PEIICHUN B CHUTYallUsAX, CBSI3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMU.

B ydebHOM TUTaHE CpemHero o0Iero oopa3oBaHus MpeaMeT « XM 0a30BOr0 YPOBHS BXOAWT B
COCTaB MpeAMETHOM o0acTn «EcTecTBeHHO-HAYYHBIE PEIMETHI».

OO1ee 4MCI0 YacoB, OTBEACHHBIX Ui M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0 OOILIEro
obpazoBanus, cocraBisger 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hemenmto), B 11 ximacce — 34 gaca (1
gac B HEIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUS

Teopernueckne 0CHOBBI OPraHMYeCKOI XUMUH

HpenMer OpI‘ﬂHH‘IGCKOfI XAMHH: €€ BO3BHUKHOBCHHEC, PAa3BUTUC U 3HAUCHHEC B ITOJTYYCHUH HOBBIX
BEIIeCTB U MaTepuajoB. Teopusi CTpoeHus opraHudeckux coenuHeHuit A. M. BytnepoBa, eé ocHOBHbBIE
nosioxkeHus. CTpyKTypHBIE (OPMYJIbl OPraHUYECKUX BEIIECTB. ['OMOJIOTHS, H30MEpHs. XUMUYECKas
CBA3b B OPTaHUYCCKUX COCAMHCHUAX — OAMHAPHBIC Y KPATHBLIC CBA3H.

[IpencraBnenne o KiIaccCUPUKAUKM OpPraHUYECKHMX BemecTB. HoMeHKmaTypa OpraHuYecKHX
COeMHEeHUH (cucTemMaThyeckas) W TpPHUBHMAJbHBIE Ha3BaHMS BaKHEWIINX IMPEICTaBUTENEH KIACCOB
OPraHnvYCCKuX BCIICCTB.

9KCHepI/IMeHTaJ'ILHLIe MCTOJbI HU3Y4YCHUA BCIICCTB U HUX HpeBpaHIeHHfIZ O3HAKOMJICHHE C
oOpaslaMi OpraHWYecKHMX BEIIECTB W MaTepHajaMd Ha WX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHn4eCKruX BCUICCTB, Ha6HIOJleHI/Ie U ONMHUCAaHNEC ACMOHCTPAIIMOHHBIX OIILITOB IO IMPEBpalICHHUIO
OpraHMYECcKHX BEIIECTB MPU HATPEBAHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH psiA. MeTraH U 3TaH — MPOCTEHIINE PEACTaBUTENH
aNKaHOB: (U3MYECKHEe M XWMHUYECKHE CBOMCTBAa (pEakIMM 3aMelIeHWs M TOPEHHS), HaXOXJCHHE B
MPUPOJIE, ITOTYYEHHUE U IIPUMEHEHHUE.

AJNKEeHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHHA psA. OTHIEH W TPONMWIEH — MPOCTEUIINe
MpEACTaBUTENN  ANKCHOB: (u3Wyeckne ¥ XUMHYECKHE CBOMCTBa (peakiMu THIPUPOBAHUS,
raJJOrCHUpPOBAHMA, TUAPATAlIUU, OKUCIICHUA U HO.HI/IMepI/ISaI_[I/II/I), IMMOJTYUYCHUE U TIPUMECHCHU .

Anxamuensl: Oyraauen-1,3 u MetunOyranueH-1,3: cTpoeHHe, BaXHEHINIE XUMUYCCKHUE CBOMCTBA
(peakuus nonumepu3aiun). llomydeHrne CHHTETHIECKOT0 KaydyKa 1 Pe3UHBL

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKHH psa. ANETHICH — MPOCTEHIITHI
MpEACTABUTENb AalKUHOB: COCTaB, CTpoeHWe, (u3uyeckne W XWMHUYECKHE CBOWCTBA (peakmuu
THAPUPOBAHIS, TAIOTEHUPOBAHUS, THUAPATAIINH, TOPEHNUS ), TOTyYeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, crpocHUe, (QU3MYECKHE U XHMHYECKHE CBOKCTBA  (peakIuu
raJIOTCHUPOBAHUS U HUTPOBAHHUS), TOMYICHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue, gusuieckue u
Xumuyeckue ceolicmea (peakyuu 2alo2eHUpos8aHusi U HUMPOBAHUS), NONYHeHue U NpuMeHeHue.
ToxkcraHOCTh apeHOB. |'eHeTHUecKast CBA3b MEXIY YIJIEBOIOPOAAMH, MPUHAISKAINNMA K Pa3InIHBIM
KJIaccaM.

[Ipuponusie ucTOUHNKH yriaeBoAopoAoB. [Ipupoaasiii ra3 u monytHsie HedTaHbIe Ta3el. Hed1h 1
e¢ mpoucxoxacHme. CrocoObl TiepepaOOTKH HEPTH: TIEPETOHKA, KPEKUHT  (TEPMUUIECKUU,
KaTamuTHdeckuii), muponns. [IponykTel nepepabotku HepTH, UX TPUMEHEHHE B TPOMBIIICHHOCTH U B
ObITy. KaMeHHBIN yToibh U TPOAYKTHI €ro mepepadoTKy.

OKCIIepIMEHTANbHBIE METONbl H3y4YeHHs] BEIIECTB W WX TMPEBPAIEHHWA: O3HAKOMIICHHE C
o0pasmamu TiacTMace, KayqyKoB M pe3rHBI, Koutekunu «HedTs» u «YTomb», MOIEeTnpOBaHHE MOJIEKYIT
YTIIEBOJIOPOIOB M TaJOT€HOIPOU3BOIHBIX, TPOBECHIE MPAKTUYECKOW PabOoTHI: MONTy4YeHHEe ITHIeHA U
W3Y4YEHHUE €TO CBOUCTB.

Pacuérnbie 3amaun.

Breruncnenrs mo ypaBHEHHIO XMMHYECKOW pEakIuy (Macchl, 00BEMa, KOJIMYECTBA HCXOMHOTO
BEIllecTBa MM MPOAYKTa PEaKIHH 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIIECTB WJIH MPOJIYKTOB PEAKIINN ).

Kucnopoacoaep:xaniue opraHu4ecKne coeInHeHus1

[IpenenbHbIE 0JHOATOMHBIE CIIHPTHI. METaHON M 3TAHON: CTPOSHHE, (PU3NYECKNE U XUMUYECKHE
CBOWCTBa (peakiyuu C AaKTUBHBIMH METaJJIaMH, TaJOr€HOBOJOPOJaMy, TOpEHHUE), TNPUMEHEHUE.
Bopopoanpie cBs3m MeEXIy MOJNEKyJdamMH CHOUpPTOB. JleiicTBHme MeTaHoNa W O3TaHOJA HAa OPraHU3M
YeNoBeKa.

MHOroatoMHble CHUPTHL. OTUJICHIIMKOND M TIHMLEPUH: CTpOEHHE, (PU3MUECKHEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE CO ILENOYHBIMH MeTaJIaMM, KAadeCTBEHHas peaklusi Ha MHOTOATOMHBIE
cupThl). JlelicTBUe Ha opraHu3M 4ernoBeka. [IpuMeneHue riuneprHa U STHIICHTTUKOIL.




®deHon: cTpoeHHE MOJNEKYNbl, (U3NYECKHEe W XUMHYECKHME CBOWCTBa. TOKCHYHOCTH (heHomna.
[Ipumenenue denoma.

Anpaerunsl U kemoruvl. Dopmanbaeruj, aueTaabAerui: CTpoeHHe, (HU3NYECKUe U XUMHUYECKHE
CBOMCTBa (peaKkIMK OKUCIECHHUS U BOCCTAHOBIICHNUSI, KAUECTBEHHBIE PEAKIINH ), IONTyYeHHE U PUMEHEHUE.

OnHOOCHOBHBIE MpEAENbHBIE KapOOHOBBIE KHUCIOTBL. MypaBbHHAsE M YKCYCHasl KHCIIOTHI:
cTpoeHHe, (PHU3NUECKHEe M XUMHUYECKHE CBOMCTBa (CBOMCTBA, OOmIMe IS Kiacca KHUCIOT, pPeaKius
sTepuduKanmm), monydeHne U npuMeHeHre. CTeaprHOBAasi U OJEHMHOBAs KHUCIOTHI KaK MPEACTaBUTEH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOoIIee AeiicTBrE.

CrnoxHble 3QUpHl KaK TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MAPONU3 CIOXKHBIX 3QUpOB. Kupbl.
I'maponus xxupos. Ilpumenenne xupoB. bruonornueckas poib :KUPOB.

VYrneBonmel: cocTaB, KiacCH(UKAIUS YIIeBOAOB (MOHO-, OU- W ToOlucaxapuibl). [roko3za —
MPOCTEHIINI MOHOCaxapua: OCOOEHHOCTH CTPOCHHUSI MOJICKYJBI, (U3MUECKHEe U XUMUYECKUE CBOWMCTBA
(B3ammopeiicteue ¢ ruapokcunom mean(ll), oxucneHwme ammuadHbIM pacTBOpoM okcujaa cepedpa(l),
BOCCTAaHOBJICHUE, OpOXKEHHE TJIFOKO3bl), HAXOXKACHUE B MPHUPOJE, NPUMEHEHUE, OMOJIOrHYecKas poJib.
®otocunTe3. OpyKTo3a Kak H30Mep TIFOKO3BI.

Kpaxman wu nemmono3a kak mnpupoaHble moauMmepbl. CTpoeHHe Kpaxmajia ¥ IIeJUTIOIO3BL
dusnveckre 1 XMMUYECKHEe CBOMCTBA KpaxMaina (THAPOIN3, KaueCTBEHHAs PEakIvs C HOIOM).

OKclieprMeHTalbHBIE METOJbl U3YUEHHS BEIIECTB U MX MpEBpallleHuil: npoBefeHne, HaOIroaeHne
W OIUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaUYECTBEHHBIE PEaKIUU OJHOATOMHBIX
cnupToB (oKucienue 3tanona okcuaoM meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aWMOJIEHCTBHE TIIHIIEPUHA
¢ runpokcupom wMenu(ll)), ampaernmoB (OKHWCIEeHWE aMMHA4YHBIM pacTBOpoM OKcuaa cepebdpa(l) u
ruapokcugom Memu(ll), B3amMmozelicTBHe Kpaxmajga C HOIOM), MPOBENCHHE MPAKTHYCCKOH paOOTHI:
CBOICTBA PacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnpie 3agaun.

BbruucnieHnss 1Mo ypaBHEHHIO XMUMHYECKOW peaknuu (Macchl, 00bEMa, KOIUYECTBa HCXOJIHOTO
BEI[eCTBA WJIM MPOJYKTa PEaKIMH M0 M3BECTHBIM Macce, 00bEMy, KOJIMYECTBY OIHOTO M3 HMCXOIHBIX
BEILECTB MJIH IIPOLYKTOB PEAKIIUH).

A3oTcoepKale OpraHndecKue CoeIMHEHHSL.

AMMHOKHCIIOTBL Kak aM(OTepHble OpraHuueckue coeanHeHus. Dusnueckue U XUMHUECKHE
CBOMCTBAa aMHHOKHCJIOT (Ha pUMepe IIMLKHA). bronornueckoe 3HaueHne aMUuHOKUACIOT. IlenTu sl

benku kaxk mpupoiHble BHICOKOMOJIEKYIISIpHBIE coeuHenus. [lepBrudHas, BTOpUYHAasl U TPeTUUHAs
CTpYKTypa 0enkoB. XMMUYECKHE CBOICTBA OENKOB: THAPONIN3, ICHATYpallUsl, KAUeCTBEHHbIE PEaKkIUK Ha
OenKu.

OKCHepuMEeHTaIbHbIE METObI U3yUEeHHUS BEIECTB U UX MPEBPALICHUI: HAOIIOJCHUE U OIUCAaHHE
JeMOHCTPALMOHHBIX OIIBITOB: JeHaTypauus OeIKOB IPU HarPEBaHUH, LIBETHBIE PEaKLIUU OEJIKOB.

BbicokomoJiekyIsipHbIe COeAMHEHMSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJEKYJISIDHBIX ~COCIMHEHHUIl: MOHOMEp, IOJIHMMED,
CTPYKTYPHOE 3BEHO, CTCIEHb IMOJMMEpPHU3aLMU, CpenHssl MOJeKyssipHas Macca. OCHOBHBIE METOMBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUI — IOJIMMEPHU3aLns 1 TOJMKOHACHCALINS.

OKCHepUMEHTalbHbIE METOIbl HM3Y4YEeHHUS BEIIECTB W HUX MPEBPALICHHI: O3HAKOMIIEHHE C
o0pa3uamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMETHBIX CBsi3ed NOpU H3YYEHHHM oOpraHudyeckod xumuum B 10 kmacce
OCYLIECTBIISIETCSl Yepe3 HCIIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U ITOHATHM,
SIBIISIFOIIMXCSL CHCTEMHBIMU /7151 OTJEIIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmye ecTecTBEHHO-HAy4YHbIC TIOHSTHS: SBJICHHE, HAy4YHbIH (aKT, TUIoTe3a, 3aKOH, TEOpHs,
aHaln3, CHUHTE3, KiIacCUpUKauus, TEPUOJUYHOCTb, HAOJIIONEHHE, W3MEPEHHE, OKCIEPUMEHT,
MOJICITMPOBAHUE.

@dusuka: marepusi, SHEprusi, Macca, aToM, O3JIEKTPOH, MOJEKYJa, SHEPreTHYECKUH YpPOBEHb,
BEILECTBO, TeNO, O0BbEM, arperaTHOE COCTOSHHE BeELecTBa, (M3MUECKHE BEIMYMHBI M EIUHHUIBI MX
HU3MEPEHUSL.

Buonorust: xierka, opraHu3M, Ouocdepa, OOMEH BeEIIECTB B OpraHu3Me, (OTOCHHTE3,
OMONIOrMYECKH aKTUBHBIE BelIecTBa (OCIKU, YIIIeBOABI, KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE OPOIB, TTOJIE3HBIE HCKOIIAEMBIE, TOIITUBO, PECYPCHIL.



Texnonorus: MUIICBBIC MNPOAYKTHI, OCHOBLI pPAlMOHAJBHOI'O MNHUTAHHA, MOKMIUC CPCEACTBA,
JICKaApCTBCHHBIC MW KOCMCTHYCCKHEC MpCliapaTbl, MAaTC€pUaibl M3 HNCKYCCTBCHHBIX W CHHTCTUUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKASA XUMUS

TeopeTnueckue 0OCHOBbI XUMUH

XUMUYECKUN 3JIeMEHT. ATOM. SIIpo aToMa, W30TONBL DJIEKTPOHHAs 000J04YKa. DHEPreTHUCCKUE
YPOBHHU, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, O- smemenTsl. OCOOCHHOCTH pacHpeaeICHUs
3JICKTPOHOB 1O OpOUTAIsIM B aTOMax »3JEMEHTOB TMEPBBIX YCTHIPEX IMEPUOAOB. JICKTPOHHAS
KOH(HTYypaIus aTOMOB.

ITepuonmueckuii 3akoH u Ilepuoguueckas cucrtemMa xumudeckux aieMeHToB [[. 1. Menneneesa.
Cas3p nepuoanyeckoro 3akoHa u Ilepuoauueckoil cucteMbl xumuueckux anemenToB /. M. MenzaeneeBa
C COBPEMEHHOM Teopueld CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX M CJOXKHBIX BEIIECTB 10 TPyIIlaM U MepHoaaM. 3HAYCHUC
MIEPUOINIECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUECKast CBsI3b. BUIIBI XUMUYECKOM CBsI3M (KOBaJIeHTHAs! HEMOJISIpHAS U
TIOJISIpHAsI, WOHHAs, METaJuTMuecKas). MexaHu3Mbl 00pa3oBaHWsS KOBAJICHTHOHM XWUMHYECKOW CBSI3H
(oOMEHHBIII W JOHOPHO-AKIIENTOPHEIH). BomopomHas cBs3b. BaleHTHOCTB. DIIEKTPOOTPHUIIATEIHLHOCTD.
Cremnenb okuciaeHus. VIOHBI: KATHOHBI ¥ aHUOHBI.

BermectBa MONEKyIIpHOTO M HEMOJIEKYJIAPHOT'O CTPOSHUS. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTBA.

THIBI KPUCTATUTNIECKIX PEMICTOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMUCCKON PEIISTKH.

ITonsiTne O AWCHEpCHBIX CcHUCTeMaX. VICTHHHBIE W KOJJIOWIHBIE PAcTBOPHI. MaccoBas 0
BEIIleCTBa B PacTBOpE.

Krmaccudukanys HeopraHWdecKuX coenuHeHWHd. HomeHKIaTypa HEOPraHWYECKHUX BEIECTB.
I'enerndeckas CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIISKAIIIX K PA3TIHYHBIM KITaCCaM.

Xumudeckas peakius. Kimaccuukaiins XUMUYECKUX PEaKIii B HEOPraHUIECKON M OpraHHYeCKOM
XUMHUH. 3aKOH COXpaHEHHWsS MacChl BEIIECTB, 3aKOH COXpAaHEHWS W TPEBpAIICHUS DSHEPTHUU MpU
XUMHYECKUX PEaKIIHIX.

CKOpPOCTh peakiiiu, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (hakTopoB. OOpaTUMBbIE peakiui. XUMHUYECKOE
paBHOBecue. DaKkTophl, BIUAIONINE HA COCTOHUE XUMHU4eckoro paBHoBecus. [Ipunnun Jle [latense.

OnexkTponuTrdeckas auccoranusi. CHIIBHBIC W clla0Oble 3J1eKTponnThl. Cpena BOAHBIX pacTBOPOB
BEIIIECTB: KHUCasl, HEUTpaIbHAs, MIETOTHAS.

OKHCIMTENTFHO-BOCCTAHOBUTEIFHBIE PEAKIINH.

OKcIIeprIMEeHTaNbHBIE METOABl W3YYEHHUS BEHIECTB M WX MPEBPAISHH: JEMOHCTPAIHS TaOIHI]
«Ilepuonnueckass cucrema xumuueckux odnemeHtoB JI. WM. MenzaeneeBa», u3ydeHUEe MopeneH
KPUCTAJUTMYECKNX PEIICTOK, HaOMIOeHNe M ONMHCaHWE JAEMOHCTPAIMOHHBIX W JaOOpaTOPHBIX OITBITOB
(paszmoxkeHHne TEPOKCHAA BOAOPOJa B MPUCYTCTBHH KaTalu3aTopa, OMpPEHeNeHHEe Cpenbl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHWBEPCAJTHHOTO WHAWKATOpPA, PEAKIUH HOHHOrO OOMEHa), MpOBEACHUE
MpakTHIecKor paboThl « BiusHUE pa3andHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOH peaKIum.

Pacuérnbie 3agaun.

Pacuérel mo ypaBHEHHSM XUMHYECKHUX pEAKIUH, B TOM UYHCIE TEPMOXHMHUYECKHE PACUETHI,
PacyeTHI C MCIIOIb30BAHNEM TIOHSTHS «MacCcOBasl OIS BEIIECTBAY.

Heopranuyeckasi xumus

Hemerannsl. [Tonoxxenue HemeramioB B [lepuoauueckoil cucreme xuMmuyeckux snemeHToB . U.
MenneneeBa M 0COOEHHOCTH CTpoeHHS aToMoB. Du3nmueckwe CBOWCTBA HEMETAIUIOB. AJUTOTPOIHUS
HEMETaJUIoB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriaeposna).

XUMUYECKHEe CBOMCTBAa BaKHEUIINX HEMETAJIOB (TaJIOreHOB, Cephl, a30Ta, Gocdopa, yriepona u
KpEMHHUS) U UX COCAMHEHUH (OKCHIOB, KUCIOPOICOIEPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHHUIA).

[IpuMeHeHne BaKHEHIIINX HEMETAJUIOB M UX COEIMHEHHIA.

Merannel. [lonoxxenne meramnoB B Ilepuonmueckoil cucreme xumuyeckux snementoB [ U.
MenneneeBa. OcCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYeK aTOMOB MeTayuioB. OOmme Qu3ndeckue
cBoiicTBa MeTaiioB. CIJIaBbl METAIIOB. DIEKTPOXUMUYECKUHN Psii HATIPSHKECHUI METaJIOB.



XUMHUYECKHAE CBOMCTBA BAXKHEUIIUX METAIUIOB (HATpUM, Kaduil, Kaubl[ui, MarHuii, aqrOMUHUMH,
LIUHK, XPOM, KeJIe30, MEIb) U UX COCAUHCHUM.

OO0mme crocoOb! moydeHus: MeTauioB. [IpuMeHeHne METaJIIOB B OBITY M TEXHUKE.

OKCHEpUMEHTATbHbIE METOJbl M3YUEHHUs BEIIECTB M HMX IPEBPAICHUN: H3yueHUE KOJUICKIIUU
«MeTaJibl M CIUIaBbI», 00pPa3IlOB HEMETAJUIOB, PEIICHUE DKCICPUMEHTANBHBIX 3ajlad, HAOIIOJICHUE H
OIMCAaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX ONBITOB (B3aUMOJICHCTBUE THIPOKCHUIA ATFOMHHHS C
pacTBOpaMy KUCJIOT H IIEI0YEH, KAYeCTBEHHBIC PEAKIIUU HA KATUOHBI METAJIJIOB).

Pacuérnnie 3aqaun.

Pacuérel Macchl BeliecTBa WM 00bEMa T'a30B 10 U3BECTHOMY KOJIHMYECTBY BEIECTBA, MAacce WU
00BbEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUCThl MacChl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOIYKTOB PEAKIINH, €CTH OJJHO U3 BEIICCTB MMEET MPUMECH.

XuMus v JKN3Hb

Ponb xumum B 0OECIEUEHMHM 3KOJOTMYECKOW, JHEPreTHYECKOH U MHIIEBONH O€30MacHOCTH,
pa3BUTHU MeMUIIUHBL. [OHATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEMIECTB U XUMHUYECKUX PEAKITUH.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX NPUHIMIAX TPOMBIIUICHHOTO TOJYYSHHs BaXKHEHUIIMX
BEIIECTB.

UemoBek B MHPE BEHNECTB W MAaTEPHAIOB: BaXXHEUIINE CTPOHUTENbHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE ~MaTephajbl, Kpackdh, CTEKJIO, KepaMHKa, MaTephaiabl JUIsl JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPTaHUICCKIE i MUHEPATLHBIC YIOOPEHHUS.

XuMus U 3I0pPOBHE UENOBEKA: MPaBIJIA HMCIOIL30BAHUS JICKAPCTBEHHBIX IIPENapaToB, MpPaBHIIa
0€3011aCHOI0 UCIIOIb30BAHMSI ITPEIIAPATOB OBITOBOW XUMHH B ITOBCEIHEBHOMN KH3HH.

MexXnpeaMeTHbIE CBA3H.

Peanmzanus MeXIpeIMETHBIX CBsi3ed NpU HM3YYeHWH OOIe W HeopraHumdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS 4Yepe3 WCIONB30BaHHE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHSATHH, TaK H
TIOHSITUH, SBJISIONTUXCSI CHCTEMHBIMH JIJIST OTJICTHHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAyYHBIM (haKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJn3,
CHHTE3, KIacCU(pHUKANUs, MEPUOANYHOCTh, HAOIIOJCHHUE, SKCIEPUMEHT, MOJCIUPOBaHHE, U3MEpEHNE,
SIBIICHHE.

O®u3uka: MaTepus, O3HEPrus, Macca, aTOM, OJEKTPOH, IPOTOH, HEHUTPOH, HWOH, W30TOI,
PaaroaKTUBHOCTh, MOJIEKYJIa, SHEPTETUIECKHI YPOBEHB, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE
BelecTBa, (PU3MUECKIE BETMUNHBI U €NUHUIIBI UX U3MEPEHHUs, CKOPOCTh.

buonorus: kierka, opraHm3M, 3KOcHCTeMa, Onocepa, MaKpo- M MHKpPOIJIEMEHTHI, BUTAMHHBI,
00MEH BEIIECTB B OpTraHu3Me.

I'eorpacdms: MuHEpaTBL, TOPHBIE TIOPOBI, TTOJIIE3HBIE UCKOMTAEMBIE, TOILTHBO, PECYPCHL

TexHonmorusi: XWMHYECKas TPOMBIIDIEHHOCTh, METAIUIYyPrus, IMPOU3BOJACTBO CTPOHTEIHHBIX
MaTepuasoB, CEIhCKOXO3SHCTBEHHOE IMPOW3BOACTBO, MHINEBAs IPOMBIIIIEHHOCTD, (apMarieBTudecKas
MIPOMBINIUIEHHOCTh, MPOM3BOJICTBO KOCMETHYECKHX IMIPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, dJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI I10 XMMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiMBaeT TpeOOBAaHMS K PE3yJIbTaTaM OCBOCHHS OOYYarOIIMMUCS IIPOrpamMm
cpemHero oOmero o0pa3oBaHUs (JMYHOCTHBIM, METanpeAMETHBIM M TpeaMeTHbiM). HayuHo-
METOINYECKOH OCHOBOH Ui pa3pabOTKU TUIAHUPYEMBIX DPe3yJbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-/ICATEIbHOCTHBIN MTOIX O/,

B cooTrBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOA0OM B CTPYKTYPC JJUYHOCTHBIX PE3YyJIbTAaTOB
OCBOCHHUS TpeaMmera «XWMHs» Ha YpOBHE cpemHero o0Iliero oOpa3oBaHUsSI BBINENEHBI CIECAYIOLIHE
COCTaBJIAIOIIHE:

OCO3HaHWE OOYYAIOUIMMHUCS POCCHMCKOW TPaXIAHCKOW WJIICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIEHOCTH ¥ CAMOOIIPEIEICHHUIO;

HaJIMyne MOTHUBAIIUN K O6y‘-IeHI/IIO;

LIEJICHAIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOKICHUN JIMYHOCTH HA OCHOBE KJIHOYEBBIX
LEHHOCTEeH W UCTOPUUECKHUX TPAAUIIHN 0a30BOI HAYKH XMMUH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOLIMXCSI PYKOBOJICTBOBATHCSI B CBOGH JICATEIILHOCTH
HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaAMH, IIPUCYHIUMHA HGHOCTHOP'I CHUCTEME XUMHNYECKOI'O O6pa3OBaHI/IH;

HaJIM4YuE€ IMPaBOCO3ZHAHUSA 3KOJIOTUYECKON KYyJIbTYpPhI U CIIOCOOHOCTH CTaBHUTh neinm U CTPpOUTH
JKN3HCHHBIC I1JIaHBbI.

JlmgHOCTHBIE PE3yabTATHIl OCBOCHHUS IpenMeTa «XHUMHs JOCTHTAIOTCS B €IUHCTBE YIeOHOH H
BOCHHUTATEIbHON JACATCIIBHOCTH B COOTBETCTBUH C I'YMAaHUCTHUYCCKUMM, COIIMOKYJIBTYPHBIMH, NYXOBHO-
HPAaBCTBCHHBIMU MLEHHOCTAMHU U HACATIaMU pOCCHﬁCKOI‘O TpaXJIaHCKOT'O O6HIeCTBa, IIPUHATBIMU B
O6IHCCTBC HOpMaMHM W TIIpaBUJIaMU TIOBCACHUA, CHOCOGCTBy}OHII/IMI/I mnmpoueccaM CaMOIIO3HAHUA,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YYAIOIIAXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XUMUSD» OTPaXKarioT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENLHON M MPAKTUYESCKOU JIEATENLHOCTH OOYUYaIONIUXCS M0 pean3anii MPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpaIaHCKOI0 BOCIIMTAHUS:

OCO3HaHUsI 00YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOTIOPSIIIKY;

MPECTABICHUS O COIUANBHBIX HOPMaX M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JCATENHLHOCTH TPH CO3JaHUU YUEOHBIX IMPOCKTOB,
pelleHNN YIeOHBIX U MIO3HABATEILHBIX 33]1a4, BHITOTHEHUN XUMUYECKUX KCIIEPHMEHTOB;

CIIOCOOHOCTU TIOHMMATh M NMPUHHMATH MOTHBBI, HAMEPCHHS, JIOTUKY U apryMEHTHI JAPYTHUX IPH
aHaJIN3e Pa3IMYHbIX BUJOB YICOHOH JCSITEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHHUSI:

[EHHOCTHOT'O OTHOIICHHS K HCTOPUIECKOMY U HAYYHOMY HACIIETUIO OTCUECTBCHHON XUMHH;

YBaXEHHS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUH W MPAKTUYECKOrO MPHUMEHEHUS XUMHHU,
OCO3HAHHUS TOTO, YTO JOCTHIKEHWSI HAYKH €CTh Pe3yNbTaT JIUTEIBHBIX HAONIOJCHUH, KpPOMOTIHUBBIX
9KCTIIEPUMEHTAIIBHBIX TOUCKOB, TIOCTOSIHHOT'O TPY/Ia YUSHBIX U MPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJMYYCHHH U MOCIETYIONEM aHAIN3e WHPOPMAIUKU O
MEPENOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XHMUWY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOTO CO3HAHMS, STHYECKOrO TTOBE/ICHNS;

CMOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIC C XHMHYCCKHMHU SIBJICHHSIMH, W TPUHUMATh
OCO3HAHHBIC PEIICHHUs, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOC MOBEICHHUE M TIOCTYIKKM CBOMX TOBAPHIIEH C MO3UIIMHA HPABCTBEHHBIX
Y TIPABOBBIX HOPM M OCO3HAHUE MOCIECTBUN 3TUX TOCTYIKOB;

4) ¢popMupoOBaHUS KYJILTYPbI 310POBbSI:

MOHUMAHUS  I[EHHOCTEeH 3I0poBOro H  0Oe3omacHoro oOpasa IKH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOLIECHUS K COOCTBEHHOMY (PH3HUECKOMY U IICUXHYECKOMY 3/10pOBbIO;

co0OoaeHus npaBuil 0€30MacHOro0 0OpalIeHus C BEMIECTBAMHU B OBITY, IOBCEJHEBHOW HU3HH U B
TPYZILOBOH JESITEIBHOCTH;



MOHUMAaHHUS [ICHHOCTH MPaBUJI WHAWBUAYAIBHOTO U KOJJIEKTHBHOTO OE€30MACHOr0 MOBEJCHUS B
CUTYyalLlUsX, YTPOXKAIOIIMX 340POBBIO U JKHU3HU JIIOJCH;

OCO3HAHMSA TIOCIENCTBUH W HENPUATHS BPEAHBIX TPHUBBIUEK (YMOTpeOJeHUS — ajIKoros,
HApKOTHKOB, KYpEHHsI);

5) Tpya0BOro BOCHUTAHUS

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B YU4€OHO-HCCIIEIOBATEIBCKON NeATENEHOCTH, O0IIECTBEHHO
MOJIE€3HOM, TBOPUYECKOM U IPYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKU HAa aKTUBHOC Y4aCTUC B PCHICHHUU MMPAKTHUYCCKUX 3ada4 counaanoﬁ HalpaBJICHHOCTH
(B pamMKax CBOET0 KJjiacca, IITKOJIbI);

WHTEepeca K MPaKTHYECKOMY HM3YUEHHIO Mpodeccuil pa3IrMyHOro poAa, B TOM YHCJIEC Ha OCHOBE
MPUMCHCHUA NPECAMCTHBIX 3HAHUH 110 XHUMUH,

YBaXXEHUS K TPYAY, JIIOAIM TPYyJa U pe3yJIbTaTaM TPYLOBOU JAESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBHIYaJIbHOM TpaeKTOpUH o0Opa3oBaHus, Oymymiei
HpO(l)eCCI/II/I u pcaiu3anuun COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX HWHTEPCCOB,
CIOCOOHOCTEH K XUMHH, HHTEPECOB M IOTPEOHOCTEH 00IIeCTBa;

6) 9K0JIOrM4ecKOro BOCIUTAHUS

9KOJIOTHUYECKH 11eJIeCO00pa3HOro OTHOLICHUS! K NMPUPOJIE, KaK MCTOYHHKY CYIIECTBOBAHUS YKU3HH
Ha 3emiie;

IIOHUMaHUusA FHO6aHLHOFO XapaKkTepa OSKOJIOIMYCCKUX HpOGHeM, BIIMSAHHUSA J3KOHOMUHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOUN CPeIbl;

OCO3HAaHUuA HCO6XO)II/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/I)KCHI/Iﬁ XUMUU JJId PCIICHUSA BOIIPOCOB
PaIOHATBHOTO MTPUPOIOTIONH30BAHMS;

AKTHBHOI'O HENPUATHS ACUCTBUM, NMPUHOCSIIINX BPE OKPYXArOLeld NPUPOJHON Cpene, YMEHHs
IIPOrHO3UpPOBaATh He6HaFOHpI/I$ITHBIe OKOJIOTUYECKUE TIOCICACTBUA NPCAIIPUHUMAEMBbIX HeﬁCTBHﬁ u
MPEAOTBPAIIATh HX;

HaJIN4Ms Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIIIEHHUS, SKOJIOTHYECKOH KYJIBTYpPBI, OIbITA IEATEIbHOCTH
9KOJIOTMYECKOIl  HANpaBIEHHOCTH, YMEHHUS  pPYKOBOJICTBOBaTbCA HMH B  II03HABaTEJIbHOH,
KOMMYHHMKATUBHOH M COLMAJIBHON IIPakTHKE, CIIOCOOHOCTM M YMEHHMS aKTUBHO IIPOTUBOCTOSTH
HICOTTOTUH XeMO()OOHH;

7) EHHOCTH HAYYHOT0 MIO3HAHMS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HaYKH 1 OOIIECTBEHHOH NPAaKTHKHY;

IIOHUMAaHHUA ClIeNU(UKN XMMUU KaK HAyKH, OCO3HAHHS €€ poiIu B (POPMHUPOBAHUH PALIIOHAILHOTO
HAy4YHOTO MBIIIJICHUS, CO3JaHUM LEIOCTHOTO IMIPEACTABICHUS 00 OKPYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKA, B IO3HAHWU IIPUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHHH NPOOJIeM COXpPaHEHHUS
IIPUPOAHOTO PABHOBECHS,;

yOeXIACHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUII COBPEMEHHOW IHMBIJIM3AIMU: B €€
TYMaHUCTHYECKOW HAIPaBIEHHOCTH W BAKHOH POJHM B CO3aHWU HOBOW 0a3bl MaTepHaIbHON KYIBTYPHI,
peleHnn 100aNbHBIX MPO0IeM yCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, IHEPTETHUYECKOIN,
MUIIEBOM M JKOJOrMYEeCKOil 0e30MacHOCTH, B PAa3BUTHU MEIULMHBI, 00ECIIEUEHUH YCIOBHH YCIICIIHOTO
TPyZla ¥ SKOJIOrH4YecKr KOM(OPTHOM KU3HH Ka)I0r0 YjieHa O0ILIecTBa;

€CTECTBEHHO-HaY4YHON IPaMOTHOCTH: IOHUMAHHUS CYITHOCTH METOJOB ITO3HAHMUS, UCIIOIb3yEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIb30BaTh IONydYaeMble 3HAHMA ISl aHajdu3a U OOBSICHEHUS
SIBICHUN OKPY’KAIOIIEr0 MHpa W NPOUCXOMSIIIMX B HEM HM3MEHEHHMH, YMEHHUS JeNaTh OOOCHOBAaHHBIC
3aKJII0YEHHUs] Ha OCHOBE HAayYYHBIX (DaKTOB M HMMEIOIIMXCS AAHHBIX C LENbI0 MOIYyYEHHS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BAaTh XMUMUYECKHE 3HAHMS Il pelIeHusl mpoOjeM B
peabHBIX KU3HEHHBIX CUTYaAIUSX;

HHTepeca K IMO3HAHUIO U UCCIIEA0BATENbCKON A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHHIO M CaMOOOPA30BAHMIO, K aKTUBHOMY
MOTYYEHHUIO HOBBIX 3HAaHUH 11O XUMHUH B COOTBETCTBUU C KM3HEHHBIMH OTPEOHOCTIMH;

HHTepeca K 0COOEHHOCTSIM TPYZa B Pa3InUHbIX cepax npodeccuoHaIbHON A TENbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOro mpeamera «XUMHsS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PCHUS  OOYUAIOIIUXCS  MEKIUCIUILUTHHAPHBIC
(MexXmpeaMeTHbIe) OOIIEHAYYHBIC MOHITHS, OTPAKAIOIINE I[ETOCTHOCTh HAYJYHOW KAapTUHBI MHpa H
crieruuKy METOIOB MMO3HAHMUS, UCIIONB3YEMBIX B €CTCCTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHCTEMa, HAaydHbIM (hakT, MPHUHIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCClIeIoBaHue, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYyTHe);

YHUBEpCaJIbHbIC Y4eOHbIE NCHCTBHA (ITO3HABATENbHBIE, KOMMYHWUKATHBHBIC, PETYIATUBHBIC),
obecrieunBarone (opMuUpoBaHUe (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLMAJIBHOW KOMITCTCHIIUU

00yJaroImXCs;

CIIOCOOHOCTh 00y4arOIINXCsI UCIIOJIb30BATh OCBOEHHBIE MEKIUCITUTUTHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAIbHBIC YUeOHbIC NEWCTBHS B TMO3HABATEINBHOW M COLMAIBLHON
MPaKTHKE.

MeranpeaMeTHbIE  PE3yJIbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMU  YYCOHBIMHU
MMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHUBHBIMHA HeﬁCTBHHMH.

OsiaeHue YHUBEPCAIBHBIMH Y4e0HBIMH MO3HABATEILHBIMH JI€H CTBHAMM:

1) 6azoBble JIOrHYeCKHUe AelCTBUS:

CaMOCTOSTEIFHO QOPMYJIHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OIPEIETISITh MENU JISITENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU MX JOCTHIKEHUS, COOTHOCHTD
PEIYILTATHI ACATCIBHOCTU C ITOCTABJIICHHBIMU LIEIIAMU;

HCII0JIb30BAaTh NP OCBOCHUU 3HaAHUH HpI/IéMI)I JIOTUYECKOIro MBINUICHUSA — BBIACIIATE XapaKTCPHBIC
IIpHU3HAKN MOHATHHA U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOIUE IMOHATUA OJIA
OOBSICHEHHUS OT/IENBHBIX (PaKTOB U SBIICHUM;

BBI6I/IpaTB OCHOBAHHA U KPUTCPUHN I KHaCCI/I(i)I/IKaHI/H/I BCIIIECTB U XUMHWYECCKUX peaKquI;

yCTaHaBJIUMBATh MPUYHNHHO-CIICACTBCHHBIC CBA3U MCXKY U3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTMUECKHE PACCYKAEHHSA (MHIYKTHBHBIC, IEAYKTHBHBIC, IO AHAJIOTHH), BBIIBIATH
3aKOHOMEPHOCTH M NPOTHBOPEYHsS B pPAacCMaTPHBAEMBIX SBICHUAX, (HOPMyIHpOBaTH BBIBOABI U
3aKITIOYCHUS;

MIPUMEHSATDH B ITPOLIECCe MMO3HAHMS, HCIOJIB3yeMble B XUMHUU CHMBOJIMUECKUE (3HAKOBBIC) MOJIEIIH,
peoOpa3oBBIBaTh MOJEIbHBIC MPEICTABICHUS — XMMHUYCCKHH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYEcKas
¢dopmyrna, ypaBHEHHE XUMUYECKOH PEaKIK — P PelIEHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTHYECKIX
3a7a4, TMPUMEHATh Ha3BaHHBIC MOJEIBHBIC NPEJCTABICHUS Ul BBIBICHUS XapaKTEPHBIX NPH3HAKOB
M3y9aeMbIX BEIIECTB M XMMHUECKUX PEaKINH.

2) 6a30BbIe HCCIIEI0BATEIbLCKHE el CTBUSA:

BJAJETh OCHOBAaMH METOJOB HAYYHOTO IIO3HAHHS BEIIECTB M XHMHYECKHX pEaKIuii;

(bopMyIHpPOBATh IIENU W 33/1a4M UCCIIEI0BAHNS, UCTIOI30BATh TIOCTABICHHBIE U CAMOCTOATEIIHHO
copmynmupoBaHHBIE BOHPOCHI B KadeCTBE HMHCTPYMEHTAa MO3HAHWS W OCHOBHI ISl (hOPMHPOBAHUS
THITOTE3BI MO TIPOBEPKE MPABUIFHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJECTh HABBIKAMH  CAMOCTOSTEIBHOTO IUIAHMPOBAHWSA W HPOBEACHHSA  yYCHHUYECKUX
9KCIIEPIMEHTOB, COBEPLICHCTBOBATH yMEHHWS HAOMOAAaTh 3a XOIOM Ipolecca, CaMOCTOATEIBHO
MPOrHO3MPOBATh €r0 Pe3yibTaT, (OPMYINPOBATH OOOOIICHUS W BBIBOJBI OTHOCHTEIBFHO JIOCTOBEPHOCTH
Pe3yIBTaTOB UCCIEIOBAHMUS, COCTABIISITE 0OOCHOBAaHHBIN OTYET O MPOAETaHHON padoTe;

pUOOpETaTh OMBIT YYEHWYECKOH HCCIEOBATEILCKOW M TPOSKTHOH IESTEIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOWCKY METOJOB PEIIeHHs MPaKTHYECKHX 3ajad,
MPUMEHEHHIO PAa3IMYHBIX METOIOB TIO3HAHUSL.

3) padora ¢ unpopmameii:

OPUEHTUPOBAThCA B pA3IMYHBIX HCTOYHUKAX HHGpOpPMAIMU (HAYYHO-TIONMYJSIpHAs JIMTEpaTypa
XMMHYECKOI'0 COZIepKaHUs, CIpaBOYHbIE MOCOOUS, pecypchl VHTepHeTa), aHaIM3upoBaTh HHPOPMALIUIO
pasNUuYHBIX BUJIOB M (OPM TPEACTaBICHUS, KPUTHUYECKHM OICHUBATh €¢ JOCTOBEPHOCTh H
HETPOTHBOPEYHBOCTD;

(bopMyIMpoBaTh 3arpockl U MPUMEHSTH Pa3InYHbIe METOBI IIPU MTOUCKE M 0TOOpE MH(OpMALIUH,
HEoOXOIMMOM IS BBIITOJTHEHUST YIeOHBIX 3a/1a4 ONPEeTICHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCIOJB30BaHUA HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX —TEXHOJOTMH U
Pa3IUYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIEHO BBIOMpAaTh ONTHMAaJbHYIO (QOpMy mpefacTaBieHuss HWHPOpMAHMU (CXEMBI,
rpad¥MKy, qUarpaMMebl, TaONUIbI, PUCYHKH U APYTHE);

HCTONB30BaTh HAYYHBIM SI3BIK B KauecTBE CPEACTBA MpH paboTe ¢ XMMUYECKOH HWH(pOpPMAaLUEi:
MPUMEHSTh MEXKIpeaAMeTHbIe ((U3MYeCKHEe M MaTeMaTH4ecKHue) 3HAKH W CHMBOJBL, (POpMyIbI,
ab0peBHaTypbl, HOMEHKIATYPY;

HCTOJB30BaTh ¥ IPe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH.

Osjaenne yHUBepcaJbHbIMH KOMMYHUKATHBHBIMHU J1€iiCTBUSIMM

3aaBaTh BOMNPOCHI TI0 CYyHIECTBY OOCYKJaeMoil TeMbl B XOAE IUAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (POPMYJIHPOBATH CBOU IMPEJIOKEHHS OTHOCHTENBHO BBIMOIHEHHS MPEIIOKEHHOM
3a/aum;

BBICTYNIaTh C TMpE3CHTAllMed pe3yJbTaToB IO3HABATENBHOW JIEATENBHOCTH, TONYyYEHHBIX
CaMOCTOSITEIEHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJTHEHHUH XUMHYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKOH PabOThI MO MCCIEIOBAHUIO CBOWCTB M3yYaeMbIX BEIECTB, pean3alui yueOHOTO MPOeKTa
1 (hOpMyIIUPOBATh BBIBOJIBI IO Pe3yJbTaTaM MPOBEACHHBIX UCCICAOBAHMIA MyTEM COTIACOBAHUS MTO3U IIHH
B X071 00CYXXJIeHUsI 1 0OMEHa MHEHUSIMHL.

OBi1aieHH€e YHUBEPCAIBLHBIMU PeryJIATHBHBIMY 1€CTBUSIMH:

CaMOCTOSTEIFHO TIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENBHYIO CITEIBHOCTD, OMPEeNsis
e¢ Lend W 3aJlaud, KOHTPOJIMPOBaTH M MO Mepe HEOOXOMMMOCTH KOPPEKTUPOBATH MpEAiaraeMbli
QITOPUTM JICHCTBUH TPU BBHIMOJHEHUHM YYEeOHBIX W MCCIEJOBATENbCKHX 3ajad, BHIOMpaTh Hauboiee
3 PeKTUBHBIN CITOCO0 MX PEHICHUS C YICTOM TMOIYYCHHUS HOBBIX 3HAHWH O BENIECTBAX M XUMHYECKHX
peaKIusX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIFHOCTH HA OCHOBE CAMOAHAJIN3a M CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmerHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHndecKasi XUMUSD) OTPaKaIoT:

c(hOpMHPOBAHHOCTh TPENCTABICHUH O XUMHUYECKOW COCTaBIISIONICH €CTECTBEHHO-HAYIHOU
KapTHHBI MHpPa, POJM XMMHUH B MIO3HAHWUU SIBIICHUN MPUPOJIBI, B POPMUPOBAHNN MBINUICHHUS U KYJIbTYPHI
JUYHOCTH, ©¢ (QYHKIMOHAIHLHONW TPaMOTHOCTH, HEOOXOJMMOM JUIsl pElIeHUs MPaKTHYECKHX 3a7ad |
9KOJIOTNYeCKr 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOIHOM Cpere;

BIIAJICHWE CHCTEeMOW XWMHYECKMX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOMOJIATAONINE MOHATHS
(XuMUYeCKUi  dJIEMEHT, aToM, DOJEeKTpOHHas o00OJ0YKa  aTroma, MOJIeKyla, BaJeHTHOCTH,
3EKTPOOTPUIIATENFHOCTh, XMUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEepHyTas M COKpAIICHHas),
MOJTb, MOJISIpDHAsI Macca, MOJISIPHBIA OOBEM, YTIIEPOAHBIN CKeNleT, (YHKIMOHAIbHAS TPYIIA, pauKall,
M30MepHsi, U30MEPBl, TOMOJIOTHIECKHIA PSAT, TOMOJIOTH, YTIEBOAOPOIBI, KHCIOPOA M a30TCOASpIKAIINe
COCIIMHEHHSI, MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COCTUHEHHS); TEOpUUd U
3aKOHBI (TEOpHsS CTPOEHHS OpraHmdeckux BemecTB A. M. byrmepoBa, 3akOoH COXpaHEHHS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKUHN S3BIK XMMHH, MHPOBO33PEHUYECKHE 3HAHWS, JEXKAIlue B
OCHOBE TMOHMMAaHHS IPUYMHHOCTA M CHCTEMHOCTH XMMHYECKUX SBIICHHUH, (haKTOJIOTHIECKUE CBEICHIS O
CBOWCTBAaxX, COCTaBe, IMOJYYEHUU U 0€30MMacCHOM HCIIONB30BAHUN BKHEWUITNX OPTaHMYECKHX BEIIECTB B
OBITY ¥ TIPAKTUYIECKOH NeATETFHOCTH YEJI0BEKa;

c(hOpMHUPOBAaHHOCTh YMEHHUI BBIABIATH XapaKTepHBIE MPU3HAKA TOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOIIME IIOHSATHS TIPH OIKMCAHWUM COCTaBa, CTPOSHHS U
MIpeBpaIIeHUH OPTaHUYECKUX COETMHEHUI;

c(hOPMHUPOBAaHHOCTh YMEHHMI HCIONB30BATH XWMUYECKYI0 CHMBOJHKY JJISI COCTaBIICHUS
MOJIEKYIISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIICHHON) (hOpMyT OpPraHMYECKHUX BEIIECTB U
YpaBHEHUH XWMHUYECKHX pEAKIUH, H3rOTaBIMBATh MOJAETM MOJEKYJd OpPraHWYeCKUX BEMIEeCTB s
WJUTIOCTPAIAN UX XUMHAYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHUS;

chOPMHUPOBAaHHOCT, YMEHHH YCTaHABIWBATH MPUHAUISKHOCTb W3YYCHHBIX OPTaHWYECKHUX
BEIIIECTB 0 MX COCTaBY W CTPOCHHUIO K OMNPEAEICHHOMY KIACCY/TPYIIEe COeMUHEHH (yTIIEBOIOPOIEbI,
KHCJIOPOJ U a30TCOAEpkAlle COCANHEHHS, BHICOKOMOJIEKYIISIpHBIE COCIUHEHMs), 1aBaTh UM Ha3BaHUS
no cucremarnueckoil HomeHknarype (IUPAC), a takke NpuBOOUTH TPUBHAJIBHBIE HA3BaHUS OTAEIBHBIX
OpPraHMYeCKHX BeUIeCTB (PTHWJICH, MPONMWIEH, aueTWJeH, OSTWICHIJHMKOJIb, TIJIHMUEpUH, (eHol,



(dopmanbleruy, ameranblerdj, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa, OJICHHOBAas KHCJIOTa,
CTEapuHOBAasI KHCIIOTA, TITF0K03a, (PpyKTO3a, KpaxMaJl, IeJUT0103a, TIIHIWH ),

c(hOPMHUPOBAHHOCTh YMEHHUS OINPE/ENIATh BUbl XUMUYECKON CBS3HM B OPTaHUYECKUX COCAMHCHUSIX
(omuHapHBIE U KpaTHBEIE);

c(hOPMHUPOBAaHHOCTh YMEHUS MIPUMEHSTH MOJIOKECHUS TCOPUH CTPOCHUS OPraHHMYECKUX BEIIECTB A.
M. ByrnepoBa [uisi OOBSCHEHHsI 3aBUCHMOCTH CBOKMCTB BEIIECTB OT HMX COCTaBa WM CTPOCHUS; 3aKOH
COXPaHEHHS MacChl BEII[ECTB;

c(hOPMHUPOBAaHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE U XUMHUCCKHE
CBOMCTBA TUITUYHBIX MPEICTABUTEICH PA3IMUHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, dTaH, STHUIICH,
MPOIUJICH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OSH307, METaHOJ, ATAHON, 3THJICHIJIMKOIb,
TIUIEpHH, (EHON, aleTalbAeruj, MypaBbHHAsS U YKCYCHAsi KHCJIOTHI, TJIIOKO3a, Kpaxmal, [eJUIi0J03a,
AMUHOYKCYCHAsi KHCJIOTa), HWJUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXAY HHMH ypPaBHCHUSIMHU
COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YTJICBOJOPOIHOIO ChIphs (HE(TH,
NPUPOJHBIA Ta3, Yrojib), CIHOCOOBI WX MEPepadOTKM U MPAKTHUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKy;

c(hOPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHUS IO XUMHUYCCKUM YypPaBHEHHSM (MacChl,
0o0bEMa, KONWYEeCTBAa WCXOJHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUH 10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKITUN);

c(hOPMHUPOBAaHHOCThL YMEHHUH BJIAJIETh CHUCTEMOM 3HAHMH 00 OCHOBHBIX METOJAX HAY4YHOIO
[MO3HAHMS, UCIOIb3YEMbIX B XHMHUM IPH H3y4EHHH BEIIECTB W XMMHUYECKUX SIBJICHHH (HaOJroneHue,
U3MEpeHne, JKCIEPUMEHT, MOICIHPOBAHME), HCIIONH30BAaTh CHCTEMHBIE XWMHWUYECKHE 3HAHUS JUIS
NPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYal[MsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

chopMHPOBAaHHOCTh YMEHHH COONIOAATh TPaBWIA TIOIL30BAHMUS XUMHUYECKOW TIIOCYIOH W
nabopaTopHbIM 00OPYIOBaHHEM, & TAaKKe TpaBHiia OOpAIlleHUs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBITOTHEHHUIO TA00OPAaTOPHBIX XUMHUYECKUX OMBITOB;

chOpMHUPOBAaHHOCTH YMEHHH IUIAHUPOBATh W  BBHIIONHATh XUMHYECKHHA  OKCIIEPUMEHT
(mpeBpaIeHus] OpTaHUYECKUX BEIIECTB MPH HATPEBAaHUH, MOydEHHE STHIIEHA U U3YYEHHE €r0 CBOICTB,
KaueCTBEHHbIE PEaKIWH OpPraHWYECKHX BEIIECTB, IEHATyparus OEIKOB TpH HArpeBaHUH, IIBETHBHIC
peaknuu OCTKOB) B COOTBETCTBUU C TIPaBMIIAMH TEXHUKHA 0€30IaCHOCTH MPU OOpAIICHUH C BEIIECTBAMH H
nabopaTopHbIM 00OPYIOBAHHEM, TPEJCTABIATh PE3YIbTaThl XHUMHUYECKOr0 DKCIEpHUMEHTa B (dopme
3aiCH  YpaBHEHHWH COOTBETCTBYIOIIUX peakmuii u (OpMYyIHpOBATh BHEIBOABI Ha OCHOBE JTHX
pe3yIbTATOB;

chOpMHUPOBAaHHOCTh YMEHHH KPHUTHYECKH aHAIM3WPOBATh XHUMHYECKYI0 HH(pOpMaImio,
MONTy4aeMyIo U3 pa3HBIX ICTOYHUKOB (CpeacTBa MaccoBor nHbopMarwu, HTepHET 1 APYTHX);

chOopMHUPOBAaHHOCTh YMEHUU COOMIOAATH MpaBUia IKOJOTHYECKH IeecO00pa3HOro MOBEIACHHUS B
OBITY U TPYINOBOH AEATENEHOCTH B IENSAX COXPAHEHHS CBOETO 3[0POBBS M OKPYXKAIOUIEH MPUPOTHON
CpeIpl, OCO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA JXKUBBIE OPTaHU3MBI OIMPENEICHHBIX OPTaHUYEeCKUX
BeIlecTB, MOHMMas cMbicn mokazarens I[IJIK, moscHAT, Ha mnpuMepax CHOCOOBI yMEHBIIEHHS U
MPEeIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS HA OPTaHU3M YeJIOBEKa;

U 00YYAIOIIUXCS ¢ OrPAaHUYEHHBIMHA BO3MOKHOCTSIMU 3/I0POBBS: YMEHHE TIPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUM;

JUIA CIEMbIX W CIabOBUAANMX OOyYaIONMXCSA: YMEHHE HCIOIb30BaTh pelbe(HO-TOUCUHYIO
cucremy oboznauenuit JI. bpaiins st zamucu XumMmdeckux Gopmyi.

11 KIIACC

[IpenmerHbIe pe3ynbTaThl OCBOEHHUS Kypca «O01as u HeopraHU4ecKast XUMUSD» OTPaXKAIOT:

c(hOPMHUPOBAaHHOCTh TPENCTABICHUNA: O XWMHUYECKOH COCTaBISIONIE €CTECTBEHHO-HAyJIHOU
KapTUHBI MHpA, POJIM XMMUHW B TO3HAHUH SBIICHUHA TPUPOABI, B (DOPMUPOBAHUYU MBIIUICHUS M KYJIBTYpPhI
JUYHOCTH, ¢ (YHKIIMOHAIHHOH TPAMOTHOCTH, HEOOXOMUMOW JUIsl PEHICHUs MPaKTUYeCKUX 3a1ad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3[J0POBBIO M IIPUPOAHON Cpese;

BJIaJICHUE CHCTEMOM XMMHYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE MOHSITHUS
(XMMHYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, O- 2JIEeKTPOHHBIE OPOUTATM ATOMOB, HOH, MOJIEKYJ1a, MOJIb,



MOJISIPHBI OOBEM, BaJICHTHOCTh, 3JICKTPOOTPUIATEIILHOCTh, CTEIICHb OKHUCJCHHS, XMMHUYECKas CBS3b
(koBaJIeHTHAsI, UOHHAS, METAJUIMYCCKas, BOMOPOIHAS), KPUCTALUTMYCCKAsT PEIISTKA, THITBI XUMUYECKUX
peakuuii, pacTBOp, SICKTPOIUTHI, HEIIEKTPOIUTHI, IJIEKTPOIUTUYCCKAS IUCCOLUAIMS, OKUCITUTEND,
BOCCTaHOBHTEIb, CKOPOCTh XUMHUECKON PEAKIINU, XUMUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHUS
3JIEKTPOJIMTUYECKOM IMcconnanuu, nepuoanueckuid 3akon . 1. MeneneeBa, 3aKk0OH COXpaHEHHS MACChI
BEIIECTB, 3aKOH COXPAaHECHUSI U MPEBPAILCHUS DHEPTHHU MPU XUMUUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUM SI3BIK  XMMHH, MHPOBO33PCHUECKHE 3HAHUS, JIEXKAIIMe B OCHOBE IOHUMAHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (DaKTOJIOTHYECKUE CBEJICHHS O CBOMCTBAX, COCTaBe,
MOJIly4eHHH W O€30MacHOM HCIOJIb30BaHUM BaXKHEHIIMX HEOPraHMYECKMX BEIISCTB B OBITY H
MPAKTUYECKOM IeATEIHHOCTH YEIOBEKA;

c(hOPMHUPOBAaHHOCTh YMEHHH BBISBISATh XapaKTCPHBIC MPU3HAKUA IIOHATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIME TTOHATHS MPU OMKUCAHUM HEOPTAHMYECKUX BEIIECTB U UX
[IPEBPALLECHHN;

c(hOPMHUPOBAaHHOCTh YMEHHM MCITOJB30BaTh XUMHUYECKYH) CHMBOJIMKY JIJISi COCTAaBJICHUS (hOPMYJI
BEIIECTB M YypaBHEHWH XHMHYECKHX peakiuil, cucrtemarnyeckyro HomeHknarypy (IUPAC) u
TPUBHAIILHBIC HA3BAHUS OTJEIIHBIX HEOPTaHWYECKUX BEIIECTB (YrapHBIM ra3, YIJIEKHCIbIN Ta3, aMMHAK,
rameHasi U3BecTb, HeraIeHast U3BeCTh, MUThEBAsI COJIA, IUPUT U JAPYTHE);

c(hOPMHUPOBAaHHOCTh YMEHHUMN ONpENEISATh BAJICHTHOCTh M CTEICHb OKUCJICHHUS XUMHYECKUX
JJIEMEHTOB B COCIUHEHHUSX PA3IUYHOIO COCTaBa, BHUJ XMUMHYECKOH CBsi3M (KOBAJCHTHAS, HWOHHAs,
MeTaJUTMYecKasi, BOJOPOAHAS) B COSMUHEHUSAX, TUII KPUCTAJUTMUECKON PEIICTKH KOHKPETHOT'O BEIIECTBA
(aToMHasi, MOJEKyJsApHAas, WOHHAs, METAJUIMYECKas), XapaKTep Cpembl B BOIHBIX pacTBOpax
HEOPTaHWYECKUX COEJUHEHU;

c(hopMHPOBAHHOCTh YMEHUI yCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHWUECKUX BEIIECTB MO UX
COCTaBY K ONPEIEICHHOMY KJIacCy/TpylIe COeMWHeHUH (IPOCThIe BEIEeCTBa — METAIIBl U HEMEeTallIbI,
OKCH/IbI, OCHOBaHHS, KMCJIOThI, aM(OTEPHBIC THAPOKCHUIBI, COJIH);

c(hopMHPOBAaHHOCTh YMEHHUH PAaCKPBIBATH CMBICH Tepuoamdeckoro 3akona JI. M. MeHneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOITYI0, 00BICHUTEIHHYIO U MPOrHOCTUYECKYIO (DYHKITHY;

chOpMHUPOBAaHHOCTH YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOECHHE AaTOMOB XWMHYECKUX
anemenToB 1-4 mepuomoB Ilepmommdeckoil cucrembl xuMudeckux sjemeHToB J[. M. Menpaeneesa,
UCIIONIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOHWTANIN», «IHEPreTHYCCKUE YPOBHHU», OOBSICHITH
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB M WX COCIUHEHHWH MO MepuojaM Hu
rpynnam I[lepuoandeckoit cucteMbl xuMuueckux aneMmentoB J[. V1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHHH XapakTepH30BaTh (OMHUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBa
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIaCCOB, MOATBEPXKAATH CYIECTBOBAHWE T€HETHYECKOH CBS3U
MEXKIy HEOPTaHWYeCKHMH BEIIeCTBAMH C TIOMOIIbI0 YPaBHEHHH COOTBETCTBYIONINX XHMHYECKHX
peaKIuii;

chOopMHUPOBAaHHOCTH YMEHUS KIAaCCH(PHIIMPOBATH XUMHUECKHE PEAKIINH 10 Pa3IMIHBIM pHU3HAKaM
(uncmy W cocTaBy pEarnpyroIIdX BEIIeCTB, TEIIOBOMY 3(QeKTy peakiui, H3MEHEHUIO0 CTelneHeH
OKHCIICHHSI 3JIEMEHTOB, OOPATHMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa);

chOpMHUPOBAaHHOCTh YMEHUH COCTABJIATH YpaBHEHUS pEAKUWH pPAa3NUYHBIX THIIOB, IOJIHBIE WU
COKpAIICHHbIE ypaBHEHUS peakinii MOHHOTro oOMEHa, YUMTHIBAsl YCIIOBHSI, MPH KOTOPHIX 3TH PEAKIUU
HIYT 10 KOHIIA;

chOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH PEAKIUH, MOATBEPKAAMONINE KadeCTBEHHBIA COCTaB
Pa3TUYHBIX HEOPTaHWYEeCKUX BEIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpax HEOPTAHMYECKUX BEIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHUU PACKPBIBATH CYIIHOCTh OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PeaKInuii
MTOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca dTHX peakInii;

c(hOPMHUPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHWMHYECKOH peakiuu OT
Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOro pPaBHOBECHUS B 3aBUCHMOCTH OT BHEIHEro
Bozzeiictus (npuHiun Jle [llarense);

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh XHUMHUYECKHE IIPOIECCHI, JIeKAIIUe B OCHOBE
MIPOMBIIIUIEHHOTO TTOIYIE€HUSI CePHOW KUCIOTHI, aMMHaKa, a TakKe C()OPMHUPOBAHHOCTH TPEICTaBICHUN
00 00IIMX HAYYHBIX IPUHITUIAX U SKOJIOTHIECKUX MPOoOIeMax XHMAYECKOTrO IPON3BOJICTRA;

c(hOPMHUPOBAaHHOCTh YMEHUH TPOBOJUTH BBIUMCICHHS C KCIIOJIB30BAHUEM IOHSTHUS «MaccoBas
JIOJIsI BEIIECTBA B PACTBOPE», 00EMHBIX OTHOIICHHI Ta30B IIPU XUMHYECKUX PEAKITUAX, MAaCcChI BEIECTBa



Wi 00bEMa Ta30B TI0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WM 00BEMY OTHOTO U3 yYaCTBYIOUIUX B
peaKIru BEIIECTB, TEMJIOBOrO 3¢ ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHsS MAacChl BELIECTB,
MIpEBPALLECHUS U COXPAHEHUS DHEPTUU;

cOPMUPOBAHHOCT, YMEHHUI COONIOAATh MpaBHJa IOJNB30BAHUA XHUMHYECKOH TOCYAOH U
nabopaTopHbIM O00OpYIOBaHMEM, a TaKKe IMpaBuia OOpallleHHWsT C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHE O BHITOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OITBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIaHUPOBATH U BBITOIHATH XUMUYESCKUH SKCIIEPUMEHT (pa3ioKeHHe
IIEPOKCHUJIA BOJAOPOAA B IIPUCYTCTBUU KaTAJIM3aTOPA, ONPEAEICHUE CpEeAbl pPAaCTBOPOB BEILECTB C
MOMOIIBIO YHUBEPCAIFHOIO WHAWKATOPA, BIMSHUE PAa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIuu, peakiui HOHHOTO OOMeHa, KaueCTBEHHbIC PEaKIMU Ha CyIb(at-, KapOOHAT- U XJIOPUI-aHHUOHBI,
Ha KaTHOH aMMOHMs, PEIIeHHe SKCIEepUMEHTANbHBIX 3a1a4 mo TemaMm «Metamnsl» u «Hemeramis») B
COOTBETCTBUHU C MpaBHJIAMH TEXHUKU OC30MACHOCTH MpPHU OOpAIlleHWH C BELISCTBAMH M JIA00OPaTOPHBIM
000py/IoBaHHEM, TMPEACTABIATE PE3YJIBTAThl XUMHUYECKOTO HKCIIEPUMEHTa B (OpME 3aluCH ypaBHEHUH
COOTBETCTBYIOIIUX PeaKUil U POPMYyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJILTATOB;

cOPMUPOBAHHOCTh ~YMEHHUH  KPUTHYECKM aHAJIM3HPOBATh XHMHYECKYI0  HH(opmanmo,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpPeICTBa MacCOBOW KOMMYHHKaIMU, IHTEpHET U APYTHX);

cOpPMUPOBAHHOCTh YMEHHUI COOJIONATH MpaBUia SKOJOTHYECKH 11eI1ecO00pPa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOW JEATENBPHOCTH B IIENSIX COXPAHEHHS CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPUPOIHON
Cpelbl, OCO3HaBaTh OMAaCHOCTh BO3JICHCTBHS Ha JKHMBbIE OPTaHU3MBI ONPENENICHHBIX BEIIECTB, MOHUMAas
cmbicn mokazarenst [IJIK, moscHATP Ha mpuMepax cCrmocoObl yMEHBIIEHHS W TPEAOTBPALICHHUS WX
BPEAHOIO BO3JICHCTBHSI HA OPraHM3M YEIOBEKa;

U 00yYalOMUXCsl ¢ OrPAaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE TIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX IIO3HAHUS BELUIECTB U XUMUYECKUX SIBJICHMI;

JUISL CIIENBIX W CIA0OBHIAIMMX OOYYarONIMXCS: YMEHHE WCIIONbh30BaTh Pellbe(hHO-TOUCHHYIO

cucremy obo3Hauenuid JI. Bpaiiis s 3anvucu XuMUYeCKUX GOpMyI.
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https://resh.edu.ru/

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

Mertan 1 3TaH — IpoCcTeNIImne
MPEICTABUTENN aJTKAHOB

bubmoreka
LIOK:
https://m.edsoo.r
u

bubmioreka
POIII:
https://resh.edu.r
u

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

OTUjIeH U MPONUJICH — HpOCTGﬁH.IHG
IpEACTAaBUTCIIN aJIKCHOB

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIpaktuueckas padora Ne 1. «[losyuenue

STUJICHA M U3YYCHHE €T0 CBONCTBY

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

Ankaauensl. byraguen-1,3 u
MetunoyraaueH-1,3. [omydaenue
CUHTETUYECKOTO KaydyKa U PE3UHBI

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUH,
TOMOJIOTUYECKUH Psill. ALIETUIIEH —
MPOCTEUIINI MPEICTABUTEIb ATKUHOB

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

11

Brruncnenus no ypaBHEHUIO XUMHYECKOM
peaxiu

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

Apensl: 6eH3011 1 TOTyo1. TOKCHYHOCTD
apeHoB

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

13

I'eneTnveckas CBsI3b YriaeBOIOPOIOB,
MPUHAJYISKANNX K PA3TUIHBIM KJIaccam

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

14

[IpupoaHbie UCTOYHUKH YIIIEBOIOPOAOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHbIE
ra3bl, He()Th U MPOIYKTHI €€ MepepaboTKH

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

15

[IpupoaHbIe NCTOYHUKH YIIIEBOIOPOAOB:
MIPUPOIHBIN ra3 U MOMyTHbIE He(PTSIHbIE
raspl, He)Th ¥ IPOAYKTHI €€ epepadoTKH

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

KonTposabHas paGoTa mo pasaery
«YTJ1eBO0POIbD)

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

17

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI 1 3TaHoJI. BosopoiHast cBs3b

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

18

MHuoroaToMHEIE CIIMPTHI: STUJIICHTJIMKOJIb U
TJIIMOCPHUH

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

19

deHo: CTPOCHUC MOJICKYIIbI, (I)I/ISI/ILIGCKI/IG
1 XUMHWYCCKHEC CBOP’ICTBa, MMPUMCHCHUC

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

20

Anpaeruapl: GopManbIeTu u
areTanpaerng. AueTtod

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

21

OHOOCHOBHBIE MTPECIbHBIC KaPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

22

IIpakTuueckas pabora Ne 2. «CBoiicTBa
PAcTBOPA YVKCYCHOM KUCIOTHIY

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

23

CTeapI/IHOBaH M OJICKMHOBAs KUCJIOTHI, KaK
OpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

Mbr1a Kak cOJId BBICHINX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JICHCTBHE

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MIApOIN3 CIIOKHBIX

3¢upoB

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

26

XKupsl: ruapons3, NpUMEHEHHE,
OuoJ0rNYecKas poJib KUPOB

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

27

VYraeBoJibl: cocTa, KiaccuuKarus.
Baknelmue npeacTaBUTENN: TIIIOK03a,
¢bpykTO3a, caxapo3a

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

28

Kpaxman u nemnronosa kak IpupoIHbIe
MOJIUMEPBI

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

29

IIpoMexxyTOoYHast aTTECTALIMA.
KountpoJabHas pa6ora no pasaeiy
«Kucjopoacoaep:kamue oprannyeckme
coeMHEeHM s

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

30

AMWHEBI: METUJIAMHUH U aHUJIAH

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

31

AMUHOKHCIOTBI Kak aM(I)OTepHLIe
OpraHu4€CKUC COCANHCHU A, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuast

Bbubnuoreka
LOK:
https://m.edsoo.r
u

bubnuoreka
POII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHNUS

bubnuoreka
LIOK:
https://m.edsoo.r
u

bubmoreka
POIII:
https://resh.edu.r
u

33

OCHOBHBIE TTOHSTUS XUMUU
BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/Iﬁ

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r
u

34

OCHOBHBIC METObI CHHTE3a

BBICOKOMOJICKYJISAPHBIX COC,Z[I/IHCHI/II\;I.

HHaCTMaCCLI, Kay41yKH, BOJIOKHaA

bubmoreka
LIOK:
https://m.edsoo.r
u

bubnuoreka
POIII:
https://resh.edu.r

u

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOTPAMME

34



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(uUTyparus aToMOB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMAa XUMHUYECKUX 311eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M NX COSIMHEHMI 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XUMUYECKAs CBA3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOH CcBsi3U. BoopoaHast cBs3b

BajeHTHOCTB. DIEKTPOOTPHIIATETILHOCTb.
Crenenb okucieHus. Bemecra
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJIJIOUIHEIE PacTBOPBLI.
MaccoBas g0 BeIleCTBa B pacTBOpE




Knaccugukarus 1 HOMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. | eHeTnueckas
CBS3b HEOPraHWYECKUX BEUIECTB, PAa3JIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHNS SHEPTUH IIPU
XUMUYECKUX PEAKIMAX

Ckopoctb peakuuu. O6paTuMble peakitH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomena. I'naponms
OPraHUYECKUX ¥ HEOPTAaHMYECKHUX BEIESCTB

12

OKHCIUTEBHO-BOCCTAHOBUTENIBHBIE
peakuuu. [Tonste 00 anexkrponuse
pacIuiaBoB U PacTBOPOB coJieit

13

KonTponbnas paboTa no pazaeny
«Teoperndeckre OCHOBBI XUMU

14

Mertanisl, ux nonoxxkenue B [leproauaeckoit
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue pusnveckue cBocTBa
METaJJIOB




15

CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATPH, KaJui, KaJIbIINI, MarHuH,
AIIOMHHMI) U UX COETMHEHUI

17

XHUMHYECKUE CBOMCTBA XPOMa, MEAU U UX
COEIMHEHUH

18

XUMHUYECKHE CBOMCTBA IIMHKA, XKeJIe3a U UX
COCIMHEHU I

19

[Mpaktudeckas padora Ne 2. "Pemenne
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Meramb"

20

HemeTtamnel, X NOJ0KEHNE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3MYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETaJUIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hochopa 1 yriaeposaa)

22

XHUMHUYECKUE CBOMCTBA raJJOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHUYECKHE CBOMCTBA a30Ta, (hocodpa u ux
COETMHEHUN

24

XHUMUYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaXXHENIIMX HEMETAJIIIOB U UX
COeTMHEHUI

26

O0001IeHrE U cucTeMaTA3allds 3HAHUN 110




Tteme «Hemertamnel». Beruncinenus no
YPABHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUCTHI

[Ipaktuyeckas padora Ne 3. «Pemienne

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
"HemeTtaie!"»

o8 KoHuTpoasHas padota o remam «MeTaibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKue KACIOTHI. 1
Heopranndeckne 1 OpraHndecKrue OCHOBAHHUS
AmpoTepHBIC HEOPraHWHYECKUE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMuM B 00ecrieYeHUH KOOI HYECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEUIIMHBI
[IpencraBneHust 06 0OMMUX HAYIHBIX

32 MPUHIIUATIAX TPOMBIIIUICHHOTO TIOJTy4EHUS 1
Ba)KHEHIIINX BEILECTB

33 UYemoBek B MUPE BEIIECTB M MaTEPUAIIOB

34 XHUMHS ¥ 3J0pPOBBE YETIOBEKa

OBILIEE KOJIMYECTBO HACOB I10O 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECNEUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Pymutuc I'.E Xumus: opran. xumus: yaeonuk uist 10 kmacca o0mnieo0pa3oBaTenbHBIX
yupexnaenuit/ I'.E Pymsutuc, @.I' ®enpaman.- 3-e¢ usn.,- M.: [Ipocsemenne, 2017.-
224c.

2. Pymsurtuc I'.E Xumus: opran. xumust: yaeOHuK s 11 xiacca o6mieo0pazoBaTenbHBIX
yupexnaenuit/ I'.E Pymsutuc, @.I" ®enpaman.- 4-e¢ u3a., - M.: [Ipocsemenue, 2018.-
223c.

l[OHOJIHI/ITeJ'IbHaﬂ JUuTeparypa JJjid yJaluxcs:

1.

2.

3.

Aptemenko A. . Y auButenbHblil Mup oprannueckoi xumuu / A.V1. AptemeHko. —
M.: dpoda, 2017 r.

WNBanoB B.I'. Xumus B ¢opmynax. 8-11 xi.: crnpaBounble matepuansl/ B.I.
Usanos, O.U. I'eBa. — 5-e uzn., crepeotun. — M.: Jlpoda, 2018.

Bonpmoi crnpaBoYHWK [UIS IIKOJRHUKOB H mocTymarommx B BY3bl. /O.C.
Ia6puensu, H.C. T'apa u ap. — 3-e uzn. nepepad. — M.: Jlpoda, 2018.

H.H. Tapa Xumusa. 3amaunuk c «momomiHUKOM». 10-11 kmaccel: mocobwe mist
ydamuxcsi oo6meoopazosat. yupexaenuit / H.H. I'apa, H.W. T'abGpyceBa. — M.:
[Ipocsemenue, 2019.

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

JluTepatypa 1is yuuTes:

1.

2.

3.

10.
11.

12.

INabpuensua O.C.. KoHTponbHBIE ¥ TTPOBEPOUYHBIE PAOOTHI MO0 XUMUU. Xumus 10
kiacc. M.: Ilpoda 2018r.

[TaBnosa H.C.. JlumakTthueckue kKapTouku-3aganusi nmo xumuu 10xmacc. Uszn.
«Qx3amen» M. 2017.

M.A.Ps608B u apyrue. Tectol mo xumuu 10 knacc. U3a. «Ox3amen» M. 2018.
bormanoBa H.H., BaciookoBa E.IO. COopHuK TeCTOBBIX 3amaHWil s
TEMaTUYECKOrO0  KOHTPOJISI M HMTOTOBOTO  KOHTpoyisl.  XHUMHUSA 10-1
kiacce./bormanosa H.H., Bactokosa E.}O. — non penakuueit OpsxkexoBckoro I1.A.,
Tatypa JI.M., «MuTennexr-Lientp», 2018.

NBanosa P.I'., KaBepuna A.A., Kopouienko A. C. KoHTpoJIb 3HaHMI ydanuxcs
o xumuu 10-11 kmaccer. M. [Ipoda 2019.

I'abpuensn O.C.HacrtonpHas kHura yuurens. Xumus. 11 xmacc: B 2 u. Yl
/O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas. — M.: JIpoda, 2018.

I'abpuensn O.C.HacrosnbHas knura yuurens. Xumuda. 11 kmace: B 2 u. Y.l
/O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas. — M.: [Ipocga, 2018.

I'abpuensn O.C. KoHTponbHble M mpoBepouHble paboTbl. Xumusa 11 kiacc.
M./pocda 2017 r.

[TaBmoBa H.C./lumaktuyeckue KapTouyku-3ajaHuss 1o xumuu |lkmacc.M3n.
«9x3amen» M.2017 r.

Ps60B M.A.u npyrue. Tectsl o xumun 11 knacc. Uza. «Ox3amen» M. 2016r.
AM. Papenxuit. Xumudeckwii TpeHaxep: CamocTosTelnbHbIE pPabdOTBI TIO
oprannueckoi xumuu. M. «lentpxummnpeccy, 2020.

H.H. I'apa Xumus. Ypoxku B 10 knacce: nocodue msa yuutens/H.H. I'apa. — M.:
IIpoceemenne, 2018.



13. H.H. I'apa Xumus. Ypoku B 11 kmacce: nocobue s yuurenst/H.H. T'apa. — M.:

[Ipocseuienue, 2018.

IleuaTHble ocoous

Taonuuer:

1

2
3
4

Cepus cipaBouHbIX Tabmun mo xumun («lleprogmueckas cucteMa XUMHUYECKUX
anemenToB .M. MenneneeBay», «PacTBOPUMOCTb COJIEH, KUCIOT U OCHOBaHUM B
BOAE», «DJEKTPOXMMHUYECKHHA P HaOpshKeHWH  metamioB», «Okpacka
WHIUKATOPOB B PA3IMYHBIX CPEAAX»)

Cepust MHCTPYKTHUBHBIX Ta0JIUIL IO XUMHUH

Cepus Tabnu1l 0 OpraHNYECKONH XUMHUH

Cepust TaONHII IO XUMUYECKUAM MPOU3BOICTBAM

2. Y4eOHO-IPAKTHYECKOE U Y4eOHO0-71a00opaTopHOe 000py/I0BaHe
Ilpuoopwl, npucnocoonenus:

Anmnapar (ycTaHOBKA) JUIsl JUCTHILISLIUN BOJbBI

Becsr (0 500 k)

HarpesarenbHbie mpuOOps! (37E€KTPOIIIUTKA, CIUPTOBKA)
CTONMUK O IHEMHBII

ITaTtuB Asst IEMOHCTPAIMOHHBIX Tpooupok [1X-21

[lIratuB metammueckuii [LIJIb

Amnmnapar (mpubop) 1 OTyd4eHus ra3oB

Anmnapat a1 npoBeieHUsI XuMHU4eckux peakuuiit AITXP
[Tpubop s MILTIOCTPALIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIMU OT
YCIIOBHIA

[Tpubop it OKKCIASHUS CIUPTA HAJ METHBIM KaTalln3aTOpOM
[Ipubop st onpenenenus cocraBa Bo3ayxa

[Tpubop nmnst codupanus u

XpaHEHUS Ta30B.

©oOo N~ WM

10.
11
12

Mooenu
Ha6op m1st MoienmpoBaHusi CTPOSHUS OpraHUYECKUX BEIIECTB.

HaGop mist MoienmpoBaHusi TUIIOB XUMUYECKUX PEAKIIU (MOIEIH -alTUTUKALAH ).
HaGop mist MoienpoBanust 3JEKTPOHHOTO CTPOSHHUST aTOMOB.

Ha6op JUIS MOJICTIMPOBAHUS CTPOCHHSI aTOMOB U MOJIEKYJI (B BUIE KOJIBLIETPAHHUKOB)
CnpaBouHo-uHGOPMAIMOHHBIN cTeH I, «[lepuoandeckast cucreMa XMMHUYECKUX
anemeHToB /.M. MeHaeneepay.

A wWN R

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET

HNurepHeT-pecypebl
http://experiment.edu.ru/

http://www.school.edu.ru/default.asp

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

http://ikt-festival.ucoz.ru/

http://www.it-n.ru/

http://chimia24.ucoz.ru/



http://experiment.edu.ru/
http://www.school.edu.ru/default.asp
http://www.profile-edu.ru/
http://school-collection.edu.ru/
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http://www.it-n.ru/
http://chimia24.ucoz.ru/
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