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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3ButTHhs BocnuTaHus B Poccuiickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUSL O0YUYaIOIIMXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJICp)KaHMsI, pPEe3yJabTaTOB OOy4YeHHS W TpeOOBaHWU K YPOBHIO IOATOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alliy, SBISAETCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IEJIOCTHOM CHUCTEeME XHUMHUYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 WM TPHUPOAHOW cpeme. Peammsyercs XumMudeckoe oOpa3oBaHUE
00ydJaromuxcs Ha YpoBHE CpeHero o0Iiero oopa3zoBaHUs CPeACTBAMHU Y4eOHOTO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe MO XUMHUH C Y4€TOM CHenu(PuKd HayKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0lIUX I1eNed W MPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obiiero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHKE PAMOHATHHOTO HAYYHOTO MBIILJICHUS,
B CO3/[aHUE IIEJIOCTHOI'O MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEII[ECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aMMOCBSI3U MEXTY
CTPOCHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aMMOIEHCTBYSI C IPYTMMHM €CTECTBEHHBIMH HAyKaMH, XUMUS CTala
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHs KaK Hayka
CO3UJATENIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIpaBJIE€HA Ha PEILICHUE
JI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LENSIMH W MPUHLMIIAMH CPEAHEro OOLIEro
oOpasoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIICIIHOIO BKJIOYEHHS B JKHU3Hb COLMYyMa, IIPOJOJDKECHUSA
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» u «OOmas M HeOpraHWyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XxuMuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB Y TEOPHIl XUMHH.

Crpykrypa conmepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeAeN€HHBIX
TEOPETHUYECKMX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OPraHUYECKHUX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX U  DJIEKTPOHHBIX
OpeACTaBlIeHU o cTpoeHun BemiecTB. CBeneHuss 00 HU3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TMOJYyYarOT PA3BUTHE
copMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEpPBOHAYANIBHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIUMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOU PEaAKIUU.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuanl M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOr0 3aKOHA C OOILETEOPETUYECKUX U METOHOJIOTMYECKUX MO3UIUH,



ry0’ke TOHSATh HUCTOPUYECKOE W3MEHEHHWe (QYHKIMA JTOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKXK€ O XMMHUYECKHX PEaKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTEeKaHus pJomnoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU COJIEp)KaHUs, WMEIOIIUMH KYyJIbTYPOJIOTHYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHMIO B3aWMOCBSI3U XHUMHUU C
JIPYTUMHU HayKaMW, PAcKpBHIBAIOT €€ pojb B TO3HABATCIBHOW M TPAKTUYCCKOU
JIESITETPHOCTA YEJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHWIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TCOPUHU WU TMPAKTHUYCCKUX MPHIIOKCHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATh WH(POPMAIUIO H
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEIIeHUs] HWHTEIUIEKTyallbHbIX U
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEILCKUX 33/1ad. B 1emom comepxanue yaeOHOTo
npenMera  «XUMHUS»  JTaHHOTO  YpOBHSA  W3Y4YEHUST  OPUEHTHUPOBAHO  Ha
dbopMupoBaHuEe y OOYYaIOMIUXCS MHPOBO33PEHUYECKON OCHOBBI JII TTOHUMAHUS
bunocodcknx waeH, TaKUX KaK: MATEPHUAITBHOE €IWHCTBO HEOPTaHUYECKOTO HU
OpPraHMYEeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh TIPHPOAHBIX SBJICHUN TYTEM OKCIEPUMEHTa W
pelIeHus] TMPOTUBOPEUYMI MEXTy HOBBIMH (aKTaMU U  TEOPETUYECKUMHU
MPEIMOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYCCKUX MPoOeM, a
TaKKe MpoosIeM COEPEKEHHS YPHEPTETHUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHus 3agad  BOCIIUTAHUS, Pa3BUTHS W CONHAM3AINH
OOydJaromuXcs MPUHITHIE MPOTPAMMON IO XUMHUU TOJXOABI K OIPEIeTICHUIO
COJICP)KaHMsI M TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIBbHBIX  Y4EOHBIX JICUCTBHM, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHS Mpo0JjeM, TOWCKa, aHalu3a W
00paboTku uHbOpMaIUK, HEOOXOAUMBIX JJI TPUOOPETEHUSI OMbITa MIPAKTHYECKOM
M HCCIIEJIOBATEIIbCKONW ACATEIHbHOCTH, 3aHUMAIOINIEH BaKHOE MECTO B TO3HAHHU
XUMUH.

B mpakTuke mnpenogaBaHus XWMHUW KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa30oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHus, IIPH OMPEeICHUN
COJIEP)KATENIbHOM XapaKTePUCTUKU IIeJiel W3ydeHHs] TMpeaMeTa HalpaBlIeHUEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATENHHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOWM KyIbTyphl. C
METOIMYECKONW TOUYKH 3PCHHS TAKOW IMOAXOJ] K OMPEACICHHIO IeJeH H3ydeHUS
IpeIMEeTa SBIISIETCS BIIOJHE OMPaBIAHHBIM.



CoriacHoO MaHHOM TOYKE 3pEHUs TJIABHBIMHU ILEISIMUA HM3YYEHHS MpEeaMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
000011eHNIT MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEl
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlMi, HEOOXOIUMBbIX Ui TPHUOOpPETEHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBICHUU,
MMEIOIIHNX MECTO B PUPOJE, B TPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHMUYECKOTO 3KCIEpUMEHTa, COOJMIOACHHEM  MpaBUII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETA B MPOrpaMMe MO XMMHHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obero oopasoanus. CeronHs B
MpEenoJaBaHud XUMHHM B  OoJblIed  CcTENeHW OTAAETCS  MNPEAIOYTEHUE
PAKTUYECKOM KOMIIOHEHTE COJIep)KaHUsi OOyYeHMs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliK, BIAJICIOIIET0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSMU AKTUBHOTO TMOJYYEHUS 3HAHWI U MPUMEHEHUS UX B PEabHON >KU3HU
JUTSL pEIIeHUs] TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 33/1a4, Kak:

ajanTanus 00yJarouuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(GopMUpOBaHUE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY HMPUHSTHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKM3HEHHBIX CUTYalMSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBanue 'y OOyJarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), HMMEIONIMX YHHUBEPCAJbHOE 3HAYEHUE [UIS Pa3IMYHbIX BHUJOB
NESITENBbHOCTU: PEIlIeHUs MpoOseM, MOUCKa, aHaimM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHUsS ONbITa AESITENbHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C IO3UIUI
AKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XHMHUYECKHX
IPOLIECCOB HA OPTaHU3M YeJIOBeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TMO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 110 XUMHUH B COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUS, HA0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TpPU IUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIIPABJIICHHOCTH XWMHH, €€ BXKHOW pPOJIM B PEIICHUU TJIOOATHHBIX MPOoOIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIGHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPHOOPETEHHUsS OIbITa
WCTIOJIb30BaHMS TOJNIYYCHHBIX 3HAHWHA I TPUHSATHS TPAMOTHBIX DPEUICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yuebHOM mmaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMH
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEeHHO-HAYYHbIE
MIPEIMETBD».

OO1ee 4ncno yacoB, OTBEAEHHBIX [T U3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 wac B Henenio).



COJEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMHHU

[Ipenmer opraHu4YecKkoil XUMHUH: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B
NOJIyYEHHH HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOCHUS OpPraHUYECKUX
coenqunenuii A. M. BytnepoBa, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
opraHvueckux BemecTtB. ['omonorusi, wu3zomMepusi. XuMUyecKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenne o kiaaccuuKalMu opraHM4eckux BellecTs. HoMmeHkiiaTypa
OPraHMYECKUX COEOUHEHUN (CUCTEMaTHYecKas) W TPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEU KIACCOB OPraHNYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB M HUX IPEBPALLCHUN:
O3HAaKOMJICHHE C 00pa3lamMu OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OpPraHWYECKUX BEILECTB, HAONIOJIEHUE U
ONKMCAHKME JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALIECHUIO OPraHUYECKUX BEILECTB
IpY HarpeBaHuM (IJIaBJI€HHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
OpOCTEUIINE TPEACTAaBUTENN aAlKaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHHs] W TOPEHMs), HAXOXIACHUE B MPUPOJE, MOIy4eHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTWIEH U NPONUIEH —
OpOCTEHIINe TMPEACTAaBUTENN AJTKEHOB: (PU3MYECKUEe W XUMHYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TANOTEHUPOBAHUS, TUApPATAlWU, OKUCICHUS H
NOJMMEPU3ALINN ), TOTYYEHHE U TPUMEHEHNE.

Anxaauensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). IlomydeHne CHHTETHYECKOro
Kay4yKa W pE3HHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUH psill. ALETUIIEH
— MpPOCTEHIINH MpeACTaBUTENb AaJIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (PEaKUUU THIPUPOBAHMS, TAJIOrC€HUPOBAHMS, TUApATAIUH,
TOpPEHUS ), IOJTYYEHUE U TPUMEHEHUE.

Apenbl. benszon: coctaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy TraJlOr€HUPOBAHUSI U HUTPOBAHMS), TIOJyYEHUE U MpPUMEHEHHe. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NOTYYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXIY YIJIEBOJAOPOJAMH, MPUHAMICKAINIUMHU K
pa3IMYHBIM KJIacCaM.

[IpupoaHble HCTOYHHMKH YIrJI€eBOAOPOAOB. [IpuponHblii Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYEHHUs BEIIeCTB M MX MPEBpaIlCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MTPOBEJCHIE MPAKTUYECKON paOOoThI: MONY4YE€HHUE STUIICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluncieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIINN).

Kucisioponcoaep:kaime opranmiecKue coeJnHeHus

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHON M 3TAHON: CTPOECHUE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAMU CIIUPTOB. JleliCTBME METAaHOJIa U 3TAHOJIa HA OPTraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusznuecke W XUMHUYECKHME CBOWCTBAa (B3aUMOJICHUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsl peaklusi Ha MHOrOaTOMHbIC CcOupThl). [lelicTBue Ha
opraHusm 4yenoeka. [[puMeHeHre riunepruHa u STUICHTIIUKOIIS.

deHos: CTPOCHHE MOJICKYNbI, (PU3MUECKHEe UM XUMUYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue denona.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckre W XUMHYECKHE CBOMCTBA (peaklMM OKUCIEHHS W BOCCTAaHOBJICHMS,
KaueCTBEHHBIE PEAKIINN), TIOJyYeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KHUCJIOTHI: CTPOCHHE, (PU3MYECKUEe W XMMHUYECKHUE CBONCTBA (CBOWCTBA,
oOmue I Kjacca KUCIIOT, Peakius 3TepuuKaIim), modydeHue U MpruMeHeHne.
CreapuHoBasi ¥ OJICMHOBAasi KUCJOTHI KaK MPEICTABUTENIU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxuble >(QuUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wuuponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBogwl:  cocraB, KiacCU(pUKanMs ~ yriaeBogoB  (MOHO-, JHU- U
nosimcaxapupl). ['moko3a — nmpocTedmii MoHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHuauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunTe3. PpyKkTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
IEUTI0N036l.  DU3NUeckrue W XWMHYECKHE CBOMCTBA KpaxMmana (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
poBeJicHNEe, HAOMIOICHUE W OIMHUCAHHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (oOKucIeHHEe aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHE Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnsle 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIECTBA WIJIM MPOJYKTA PEAKIIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe riauiuHa). buomornyeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenTubI.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAs M TPETHUYHAS CTPYKTypa OEIKOB. XHMMHYECKHE CBOHCTBA OECIKOB:
TUAPOJIN3, IEHATYPAINsl, KAYECTBEHHBIC PEaKIIMU Ha OENKH.

DOKCNEpUMEHTAILHBIE METOJbl HW3YUYCHUS BEUIECTB M WX IMPEBPAIICHUA:
HaAOJII0/ICHUE U OMHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWH, IIBETHHIC PEAKITUU OCIIKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSITHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AINH, CPEIHSS MOJICKYIIIpHAsS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MTOJIMMEPHU3AIIHS] ¥ TIOJTUKOHACHCAITHS.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M WX IMPEBPAICHUA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanyss MEXIpEAMETHBIX CBSI3CH MPU U3YUYCHUH OPTaHUYCCKOW XMMHUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYyIa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buomnorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTHYECKA AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOABI, >KUPHI,
dbepmMeHTHI).

["eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTUINBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIIME CPEJCTBA, JICKAPCTBCHHBIC W KOCMETHYECKUE TIpemapaThl, MaTepHaIbl U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

XUMUYECKUN 3JeMEHT. ATOM. Snpo aroma, H30TONbL. DJIEKTPOHHAs
000j109Ka. DHEPreTHYECKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamH, S-, pP-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH U [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. Y. MengeneeBa. CBsi3p NepHOAUYECKOro 3akoHa U Ileprognyeckoil cucTeMbl
xumMuudeckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX OJJIEMEHTOB H
o0pa3yeMbpIX MMM HPOCTBIX W CIOKHBIX BEUIECTB IO TIpydnaM H NEpHOAaM.
3Ha4YeHue MepUOANYECKOrO 3aKOHA B PA3BUTUH HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBSI3b. BHAbI XUMHYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJSIpHAs W TOJIApHAs, MOHHAs, METaUIMdeckas). MexaHu3Mbl
0o0pa30BaHUs KOBAJIEHTHOM XHMHYECKOM CBS3M (OOMEHHBII UM JOHOPHO-
akienTopHbii). BogopoaHast cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJNEKYJISIPHOTO W HEMOJIEKYJIIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTe 0 gUCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peakmusa.  Kmaccuukamuss  XUMHYECKMX — pEakIUil B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEaAKIUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHUYECKOe paBHOBecue. DaKTOphI, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNEpUMEHTAIbHBIC METOJIbl HM3Y4YEHMS BEIIECTB W WX MPEBpaIlCHUM:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MenneneeBay, M3ydeHHUE MOJEICH KPUCTALIMYECKUX PEIIETOK, HaOoJACHUE U
OMHUCaHWEe AEMOHCTPAILIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCH 1A
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAILHOIO MHAWKATOpPA, PEAKIIMKM HOHHOro OOMEHa),
MPOBEICHUE MPAKTUUYECKON paboThl «BiusiHue pazandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

Pacuérer 10 ypaBHEHMSIM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS BEIIIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsST HEMETAUIOB (HAa mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA Ba)KHEUIIHUX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHnEe BAXKHENIIINX HEMETAJJIOB U X COCIMHEHUM.



Meramibl. [lonoxenne meramwioB B lleproanyeckoil cucreMe XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXHEHIIUX METAIOB (HATPUM, Kaluil, KalbIUW,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», O00pa3lioB HEMETAIIOB, PELICHUE
OKCIIEPUMEHTAJIbHBIX 3a/1ay, HAONIOJCHUE W ONMUCAaHUE JEMOHCTPAIlMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuUMUs ¥ KU3Hb

Ponp xumum B 00€cCTi€UeHUH SKOJOTUYECKOM, PHEPreTUYECKON W TMHUIIEBOM
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHUHIMIAX [TPOMBIIIICHHOTO
MOJIYYEHUS BAXKHEHIITUX BEIIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
MaTrepuayibl, KOHCTPYKIIMOHHBIE MaTe€pUayibl, KpacKu, CTEKJIO, KEepaMHuKa,
Marepuaibl JUisl SJIEKTPOHUKH, HAHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

XuMHuag W 340pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONIB30BAHUS MPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanpsa  MEXNpeAMETHBIX  CBSI3€M NpU  U3YYEHUH O0mer u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TIOHSATUH, SBISIONIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHajiu3, CHUHTE3, KiacCU(UKaIUs, TMEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.



dusuka: marepus, YHEpPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BELIECTBA, (U3NYECKUE BETUYHHBI U CIUHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, SJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METALUTyprusi, MPOU3BOICTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
OPOMBILIUIEHHOCTh,  (papManeBTHUECKas  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IUIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS ITPOT'PAMMBI 110 XUMNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
0o0y4JarolmuUMuUCs TporpaMM CpeIaHero oOluiero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM W TpeaMeTHbM). HaydHo-mMeToamdeckoil OCHOBOM st
pa3paboTKH TJIAHUPYEMBIX pPE3yJIbTAaTOB OCBOCHHS MPOrpamMM CpPEIHEro OOIIEero
00pa30BaHuUs ABJISETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.

B COOTBETCTBMM € CHUCTEMHO-ACATENBHOCTHBIM TMOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTATOB OCBOECHUS MpeaMeTra «XUMHUsS» Ha YPOBHE CPEIHErO
o01iero oOpa3oBaHUsl BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHME OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4YKMe MOTUBALIUU K O0yUYEHUIO;

LEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHHI JINYHOCTHU HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEH U UCTOPUYECKUX TPATULNUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYyYaromMXCsi PYKOBOJCTBOBAaThCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, TMPUCYIIUMH LEIOCTHOM
CHUCTEME XMMHUYECKOI0 00pa30BaHMUs;

HaJM4Ke MPaBOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTD KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IpeAaMeTa «XHMHS» JIOCTUTArOTCA B
€ANHCTBE Y4eOHOH M BOCHUTATEIBHOM NEATEILHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKHUMH, COLUUOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMHU
U HJeaaMd POCCUICKOTO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W TpaBWJIaMU  TOBEIECHMS,  CIIOCOOCTBYIOIIMMHU  IpoIEccam
CaMOIO3HAHMS, CaMOpPa3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3ydabTaThl OCBOEHUS IMpeaMeTa «XHUMHS» OTPaKarT
c(OpMUPOBAHHOCTh OMbITA MO3HABATEIBLHOM M TMPAKTUYECKON JESITEIbHOCTH
o0y4Jaromuxcs Mo peajn3aluy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCJE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)XCHUS K 3aKOHY U IIPABOIIOPSIIKY;

NpPEICTAaBICHU O COUMAIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUECKOH JEATENbHOCTH IPH CO3AaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThl JPYTUX MPU aHAIU3€E Pa3IMYHbIX BUJOB YUEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTECUECCTBEHHOM XMMMUU;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHUS HAYKH €CTh pe3yJIbTaT
JUIATENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  SKCIEPUMEHTAJIbHBIX  IOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanu3e UH(pOpMAaIMKU O MEPENIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHHE W MOCTYNKH CBOMX TOBApUILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHMs KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (DM3HUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0OE€30MacHOTO OOpalIeHWs C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYJOBOW JEATENBHOCTH;

NOHUMAHUS LEHHOCTH NPaBWJI HWHIMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€e3011acHOr0 MOBE/ICHUS B CUTYaLUSIX, YIPOXKAIOIIKX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (yHoTpeOaeHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEUICHUHM NPAKTUYECKUX 3a]a4y
COLIMAIbHOM HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4eHHUIO Mpodeccuil pa3iiuyHoOro poja, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBKEHUS K TPYY, JIOASIM TPyJa U pe3yJIbTaTaM TPYIOBOM eATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpa3zoBaHus, Oyayiiell mnpodeccur W peaau3alu COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTHYECKUX MPoOJIeM, BIHASHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTHXKEHMM XUMHUU  JJis
pelIeHus! BOMPOCOB PAllMOHATBHOTO IPUPOIOTIOIH30BAHUS;

aKTUBHOTO HENpPUSITHS JIEUCTBUM, MPUHOCAIIUX BpeA  OKpY)Karolen
MPUPOTHON Cpe/ie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSTHBIE KOJOTHYECKHE
MTOCJICZICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YMs PA3BUTOTO DKOJIOIMYECKOTO MBIIUIEHHUS, YKOJIOTMUYECKON KYIbTYpPHI,
OTbITa JeSITeNbHOCTU IKOJIOTUYECKOM HaMpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIUAILHOM
NpaKkTUKE, CHOCOOHOCTH W YMEHHS aKTHBHO TPOTHUBOCTOSTH UACOIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI' 0 IO3HAHUSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUA CIeIU(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO
MPECTaBICHUA 00 OKPY)KAIOIIEeM MHUpPE KaKk O €IMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOOJEM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS,

yOoexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUM JJII  COBPEMEHHOM
UUBWIM3AIMN: B €€ TYMaHHCTUYECKOM HAMpaBICHHOCTH M Ba)XHOH pOJM B
CO3JIaHUU HOBOM 0a3bl MaTepHAIbLHON KYIbTYpHI, PEUICHUH TNIOOATBHBIX MPoOIeM
YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUH MEIULMHBI, OOECIEUYEHHH YCIOBHMA
YCHEIIHOTO TpyJa W DKOJOTMYECKH KOMGMOPTHOW IKU3HM KaXJOro 4ujeHa
00I1IeCTBa;

€CTeCTBEHHO-HAYYHON T'pPaMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh



MOJTy9aeMble 3HAHUS JJI1 aHAIM3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIEro MHUpa U
IPOUCXOJIAIIUX B HEM U3MEHEHUM, YMEHUS JleJaTh 000CHOBaHHBIEC 3aKITIOYCHUS Ha
OCHOBE HAay4yHbIX ()aKTOB W HWMCIOMIMXCS JAaHHBIX C TEJbI0 TOMydCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJB30BaTh XWMHYECKUE 3HAHWS IS
pelieHus mpodJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIHCKON e TEIbHOCTH

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodecCuoHaATbHON

NEATEIIbHOCTHU.
METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEIHET0 00IIero 00pa30BaHuUs BKIFOYAIOT:

3HAYUMBbIC TUISE dbopMupoBaHUS MHPOBO33PEHUS oOyJaronmxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
IIEJJOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHenupuKy METOJI0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHUE,
Ipoliecc, CUCTeMa, HayuyHbId (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIC,
PETYISATUBHBIE), o0ecrneynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTH U COITUATBHON KOMITETCHIIMH 00 y4JaromInXCs;

CITOCOOHOCTB 00 yJaromuxcst HCITIOJIb30BaTh OCBOCHHEIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHHBEPCAIbHBIC YyueOHBIC
JIEVCTBUSA B ITO3HABATEIBHOW U COLIMATIbHOU MTPAKTUKE.

MeranpenMeTHbie pe3yibTaThbl OTpPaXXKaloT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TMO3HABAaTEJIbHbIMM, KOMMYHUKAaTUBHBIMH U  PETYISTHBHBIMU
JIEUCTBUSAMH.

Osjagenue YHHUBEPCAJIbHBIMHA yueOHbIMU NMO3HABATEJIbHBIMH
JAEeUCTBUSIMU:

1) 6a30BbIE JTOTNYECKHE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3HpoBaTh  IpodJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNEeATh eI JeSITeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATECIBHOCTH C MOCTABJICHHBIMU LICIISIMU;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHWU MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIC TMPHU3HAKK TOHATHUH W yCTaHABJIMBATh UX B3aMMOCBS3b,



UCMOJIb30BATh COOTBETCTBYIOUINE MOHATHUS AJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOENH, TPEOOPa30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJIs BBISBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHUCTBUS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKLunii;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (POPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJJAHUPOBAHHUS W MPOBEICHUS
YYEHUYECKHUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOII0IATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHMS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOW paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, HPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MIOMCKY METOJ0OB PEUIEHUS MPaKTUYECKUX 3a/ad, HPUMEHEHUIO pa3IU4HbIX
METOJIOB ITO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATbCA B PAa3JIMYHBIX HCTOYHUKAX uUHPopManuu (HAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel lHTEpHETa), aHanM3upoBaTh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



(dbopMynMpoBaTh 3ampOChl U MPUMEHATH PA3TUYHbIE METO/AbI MPHU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAy4YHBIA S3BIK B KA4yeCTBE CpeAcTBa mpu pabore ¢
XUMHUYECKON HH(pOpMalMel: TNPUMEHSATh MEXIpeaAMeTHble ((pu3ndeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIOJb30BaTh U MpPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJIS AHOCTH.

OgiageHne yHuBepcalbHbIMH KOMMYHUKATUBHBIMHU JAeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ JUANOra U/Win
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MpE3EHTAIMe pPe3yJbTaTOB IO3HABATEIHHOM JESATENBHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3alliid yueOHOro MpoeKTa U (pOpPMYyIUPOBATH BHIBOJIBI
M0 pe3ynbTaTraM MPOBENEHHBIX HMCCIEAOBAHWUN MYTEM COTJIACOBAaHWS TO3ULHANA B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TO3HABATEIHHYIO
JesITeIbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOTHEHUU YYE€OHBIX H HCCIICOBAaTEIbCKUX 3a/lad, BHIOMpaTh Hanbosee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHajH3a
U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh ~ NPEJACTABJICHUNA O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH



opuposbl, B  (OPMUPOBAHMM  MBIIUIEHUS W KYJIbTYpbl JMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHUCIIOPOA U A30TCOJEPIKAIIME COCTUHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSAMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBaxX, COCTaBe, TOJMYyYCHUU W
0€30MacHOM MCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHUS MPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOMN)
GbopMynT OpPraHMYECKHMX BEIIECTB M ypPAaBHCHHH XHMHYECKUX PEaKIuH,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHMS;

chOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAJICKHOCTh H3yYECHHBIX
OPraHMYECKUX BEMIECTB TO WX COCTaBy M CTPOCHHIO K OMPEACIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCOIep)Kallue
COCTMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIMICCTB (ITWICH, MPOMHJICH, AaIleTHIICH,
ATUJICHTIINKONb, TIHIEPUH, (eHoN, (hOpPMalIbIETHA, aleTaabIACThul, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, [eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHSI OIPEAENSATh BUJIBI XWMHUYECKOW CBS3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, merunOyragueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHTJHKOIIb,
MIEpUH, (EHOJ, aleTallbJIeTH]l, MypaBbuHAs M YKCYCHas KHUCIIOTBI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MEePEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOMHOTO BEIIECTBA WM TPOAYKTa
peakiuu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIax HAyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU W3YYCHHUH BEILECTB U
XUMUUYECKUX SBICHUHN (HaOt0eHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIOIaTh MPaBUIIA MTOJIb30BAHUS XUMHUYECKOM
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATb M BBINOJHATH XUMUYECKUM
AKCHEPUMEHT (MIPEBpAIIEHUS OPraHUYECKUX BEIIECTB MIPU HAarpEBAHUU, MTOJIYUEHUE
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypalus OENKOB MPU HArpeBaHHUM, I[BETHHIC PEaKUHUH OEJIKOB) B
COOTBETCTBUM C TpPABUJIAMU TEXHHKHA OE€30MaCHOCTA TPH OOpalieHuH C
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMUYECKOTO SKCIEpUMEHTa B (OpME 3alucCu YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAILMIO, TMOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIO/IaTh  MpaBujia  DKOJIOTUYECKH
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3J0pOBbSl M OKPYXKAIOWIEW NPUPOMHOW CpEIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIs 00Y4YarOIIUXCSl ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBbS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHETNBIX W CHA0OBUIAIIMX OOYYaIOUIUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpenmeTHBIC pE3yNbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH
npupoabl, B  (OPMHPOBAHHMU MBIIUICHUS M KYJIbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYCCKUN 3JIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKHUCJIIECHMS, XUMHUYECKAsT CBS3b
(KOBaJI€HTHAsI, MOHHAS, METAILTMYECKAs], BOAOPOAHAs ), KPUCTAIUIUUECKAsl PELIETKA,
TUINBl  XUMHYECKUX  PEAKIUW, PACTBOP, DJIEKTPOJUTBI, HEIIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JAUCCOLUALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM peaklMi, XUMHUYECKOE DPABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
BJICKTPOJIMTUYECKON Auccoruanuu, rnepuoanyecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
P XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIN S3BbIK XHMHH,
MHMPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (haKTOJOTHUUECKHUE CBEJICHUS O CBOMCTBAx,
COCTaBe, MOJYYeHUU U 0€30MaCHOM HCTOIL30BaHUN BOKHEUIINMX HEOPraHUUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISTh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJI BEIIECTB M  YpPaBHEHHM XUMHUUYECKUX  PEaKIIUi,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHHUH OIPEAEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJICHTHAsl, MIOHHASI, METAJIMYECKasl, BOJOPOJAHAsI) B COCAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPEASAEHHOMY KJacCy/Tpymme
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAJUIbI M1 HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBI
xuMmuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ysS MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB M WX COCAUHEHUM
1o nepuojam u rpymnmnam [lepuoanueckoit cucrtembl XUuMUYECKUX 3jieMeHToB 1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  Pa3JIUYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETHYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMU C IMOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIUPOBATh XUMHUYECKUE PEAKIIMH TIO
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
TUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKiMil HOHHOTO 0OMEHA, yYUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UIAYT IO KOHIA;



chOpMUPOBAHHOCTh YMEHUM TPOBOAUTH PEAKUUM, MOJITBEPIKIAIOIIHE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUUYECKOIO PaBHOBECHS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

C(OPMUPOBAHHOCTb YMEHHUH XapaKTEepU30BaThb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MPEACTaBICHUN 00 OONIMX HAyYHBIX MNPUHIMMAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
pU XUMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MTpaBUja MOJb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jiokeHue MepPOKCHAa BOAOPOAA B MPHUCYTCTBUM KaTaau3aTopa,
ONpPEEIICHHE CpeAbl PAcTBOPOB BELIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuUy HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHUS, PELIEHHUE SKCHEPUMEHTAJIbHBIX 3a/1ad I10
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
6e30MmacHOCTH TpU OOpaIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
MPEICTaBIATh PE3YyJAbTaThl XHUMHYECKOTO SKCIepUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIMX peakUuid M (QOpMYIHpOBaTh BBIBOJIbI Ha OCHOBE
ATUX PE3YNIbTATOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOPMUPOBAHHOCTh ~ YMEHUWA  COOJIIOJIaTh  MpaBuja  DKOJIOTUYECKH
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXpaHEHHUsS] CBOETO 3/I0POBbsl U OKPYXKAIOLIEH MPUPOJHON Cpeabl, OCO3HABATH
OITACHOCTh BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBbI ONPEIAECIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATP Ha mnpuMmepax cHnocoObl YMEHBUIEHUS U
IPEIOTBPALLECHNS UX BPEIHOI'O BO3IEHCTBUS HA OPraHU3M YEJIOBEKA,;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB W
XUMHUYCCKHX SIBIICHUM;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obo3HaueHuil JI. bpaitns mis 3amvcn XuMHYECKHX
bopmyi.

Pabouas nporpamma no yueOHomy npenmery “Xumus. ba3oBsiif ypoBeHb”
11t oOydaroruxcs 10-11 kmaccoB cBsizaHa ¢ paboueld MporpaMMoi BOCITUTaHUS
yepe3 MOAYJIb «YpouHas AeTEIbHOCThY:

-OpUCHTAIU ITPOrpaMMbl CBA3aHbI C HCJICBBIMHA ITPUOPUTCTAMMU.

-IIPHUBJICYCHNC BHUMAHUA YIalIUXCA 4CPC3 HCHHOCTHOC BOCIIPHUATHUC



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NPOrpaMMBbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paspnes 1. Teoperuyeckne 0CHOBBI OPraHU4eCKOl XUMHH
[Ipeamet oprannueckoi xumuu. Teopus http://school-
1.1 CTPOEHUS OPraHUYECKUX COCTMHECHUN A. 3 0 0 collection.edu.ru
M. bytnepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2 0 0
99 HenpenenbHbIe yriieBOAOPOABI: aJIKEHBI, 5 0 1
' aJIKaUECHBI, aTKUHBI
2.3 ApomaTHiecKue yrieBo10poabl 2 0 0
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1 0
' UX nepepaboTKa
Hroro no pazueiy 13
Pasnen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Crnuptsl. enon 3 0 0
Anbaerunbl. KapOOHOBBIE KUCTOTHI.
3.2 ACTIVIRL 2P 7 0 1
CrnoxHbie 2GUpbI
3.3 VYriaeBoasl 3 1 0



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

Uroro no pazneny

13

Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Hroro no pasaeny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu@poBbIie
Ne i/ P Konrpoabsnbie | IlpakTuueckue (ubp )
NMporpamMmabl Beero oOpa3oBare/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuonnueckast cucTeMa XUMHIECKUX 3 0 0
anemenToB /1. 1. MenneneeBa
12 Crtpoenue BemniectBa. MHOr000Opasue 4 0 0
BEIIECTB
1.3 XUMHUUYECKHE PEaKITUU 6 1 1
Wroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 MeTtanis 1
2.2 Hemeranmnbt 1
53 CBsI3b HEOPraHUYECKUX M OPTaHUYECKUX ) 0 0
BEIIECTB
Hroro no pazneny 17
Pasznesn 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4 0 0
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecTBo 4yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KonrTpoasbnbie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
http://school-
1 [IpenmMer opraHnyeckon XuMuu, eé 1 0 0 collection.edu.ru
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopus CTPOEHHs OPraHUYECKHUX http://school-
2 coenuHenuit A. M. bytieposa, eé 1 0 0 collection.edu.ru
OCHOBHBI€ TIOJIO’KEHUS
[IpencraBienue o kiaccupukanuu http://school-
3 OPraHnv4CCKHX BCIICCTB. HOMCHKHaTypa 1 0 0 collection.edu.ru
(cucrematuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHUsI OPraHUYECKUX BEIIECTB
http://school-
4 AJKaHBI: COCTaB U CTPOECHHUE, 1 0 0 collection.edu.ru
FOMOJIOTUYECKUH Psiji
http://school-
5 MertaH n 3TaH — npocrenime 1 0 0 collection.edu.ru
MIPEJICTaBUTENIN aJIKaHOB
http://school-
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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DTUJIEH U IPONUJIEH — MPOCTEUIIne

http://school-
collection.edu.ru

7
MIPECTaBUTENIN aJIKEHOB
http://school-
3 ITpaktuueckas pabora Ne 1. «Ilomyuenue collection.edu.ru
STUJIEHA U U3YYEHHE €r0 CBOMCTBY
Ankaauensl. byrtaguen-1,3 u http:/ S_ChOOI'
9 metunOyraauen-1,3. [lonydenue collection.edu.ru
CUHTETHYECKOr0 KayuyKa U pe3HHbI
AJIKMHBL: COCTaB U 0COOEHHOCTH CTPOEHHUS, http://school -
10 TOMOJIOTHYECKUN psisl. ALETUIIEH — collection.edu.ru
MPOCTEH NI MPECTaBUTETh aTKUHOB
http://school-
11 BrrunciieHus 1o ypaBHeHMIO XUMHUYECKOM collection.edu.ru
peaxkuuu
http://school-
12 Apensl: 6eH301 ¥ TONYOJ. TOKCUYHOCTh collection.edu.ru
apeHoB
http://school-
13 ['enernueckas cBsA3b YrieBOAOPOJIOB, collection.edu.ru
MpUHAUIeKAIMX K Pa3IMYHbIM KJlaccaM
IIpUpOaHBIE HCTOYHUKH YIJIEBOIOPOIOB: http://school-
14 MIPUPOJIHBIN Ta3 U MONYyTHbIE HeTAHbIE collection.edu.ru

ra3pl, HeTh U MPOAYKTHI €€ mepepadoTku



http://school-collection.edu.ru/
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[IpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB:

http://school -
collection.edu.ru

15 MIPUPOJIHBIN r'a3 U MONYyTHbIE HeTAHbBIE
raspl, He)Th U IPOAYKTHI €€ mepepadoTKu
http://school-
16 Kontponbhas pabora 1o pasaeny collection.edu.ru
«YTIeBOIOPOIBI»
http://school-
17 HpeI[GHBHBIe OAHOATOMHBIC CIIUPTHI: collection.edu.ru
METaHOJ U 3TaHoJ. BogoponHas cBs3b
http://school-
18 MHoroaToMHbI€ CIUPTHL: 3TUIIEHTJIUKOIb U collection.edu.ru
[JIALEPUH
http://school-
19 deHom: CTPpOCHHC MOJICKYJIbI, (bI/I3I/ILIeCKI/Ie collection.edu.ru
U XUMUYECKHE CBOMCTBA, IPUMEHEHUE
http://school-
20 Anbaerus: GopManbaeru u collection.edu.ru
aneTanbaerul. AeToH
http://school-
21 OHOOCHOBHBIE MPEENbHBIE KApOOHOBBIE collection.edu.ru
KHMCJIOThI: MypaBbHHAs U YKCyCHasl
http://school-
29 ITpaktuueckas pabora Ne 2. «CBoiicTBa collection.edu.ru
pacTBOpa YKCYCHOM KHCIIOTBI»
23 CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK http://school-
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MpEACTaBUTEIN BBICHIUX Kap6OHOB bIX
KHUCJIOT

collection.edu.ru

Mplia KaKk coJii BHICHIMX KapOOHOBBIX

http://school-
collection.edu.ru

24
KHCIIOT, MX MOIOIIIEEe ICHCTBHE
Crnoxubie 3¢UpHI KaK TPOU3BOAHbBIE htt 3//3_Ch00|'
25 KapOOHOBBIX KUCIOT. [UAPOIM3 CIOKHBIX collection.edu.ru
3¢upoB
http://school-
26 JKupsl: runponu3, npuMeHeHue, collection.edu.ru
OuoJIoruyecKas poJib KUPOB
VTIIEBOBI: COCTAB, KIACCHDHKAIIMSL. htt 1//S_Ch00|‘
27 Baskneiilme npecTaBuTeNt: TIII0K03a, collection.edu.ru
¢bpykTo3a, caxaposa
http://school-
28 Kpaxman u nemirono3a Kak IpupoHbIe collection.edu.ru
MOJIUMEPBI
KoutponbHas paboTa mo paszaeny http://school-
29 «Kucnopozcoaepxaniie OpraHuuecKue collection.edu.ru
COCITHEHUS
http://school-
30 AMMHBI: METHJIAMHMH M aHWJIUH collection.edu.ru
AMMHOKHCIIOTHI KaK aM(OTepHbIe htt 3//3_Ch00|‘
31 collection.edu.ru

OpPraHU4CCKUEC COCAUHCHUSA, UX
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ouosiornueckoe 3HaueHue. [lenTusl

http://school -
collection.edu.ru

benku kak npupoaHbIe

http://school-
collection.edu.ru

32 1
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS
http://school-
33 OCHOBHBIG IIOHATHUA XUMHUHU 1 Collection_edu_ru
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM
OCHOBHBIE METOJIbI CHHTE32 htt ://S_ChOOI‘
34 BBICOKOMOJIEKYJIAPHBIX COSIUHEHUM. 1 collection.edu.ru
ILnacTmacchl, kKayuyyKu, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10O 34

ITPOTPAMME
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11 KVIACC

N KosmnuecrBo yacos JIEKTPOHHBIE
® Hdara nupposbIe
n/ Tema ypoxa KoHTpobHbI IIpakTHyeckun
Bcero U3yYeHust o0pa3oBaTeJIbHBI
n e padoThI e padoThI e pecypes
http://school-
1 XUMHUYECKHH DJIEMEHT. ATOM. 1 0 0 collection.edu.ru
DneKTpOHHas KOH(QUrypalys aTOMOB
[Tepuonnueckuii 3aKoH U
[lepnoguyeckas cucreMa XUMHUYECKUX http://school-
2 snementoB []. 1. MenueneeBa, ux 1 0 0 collection.edu.ru
CBSI3b C COBPEMEHHOM TEOpHU e
CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX http://school-
3 COEIMHEHHH 110 TpynnaM U Mepuoaam. 1 0 0 collection.edu.ru
3HaueHue MepruoaANY €CKOro 3aKOHa
CUCTEMBbI XUMUYECKHUX 31emMeHToB J[.1.
MenneneeBa B pa3BUTUH HAyKU
Crpoenue BeniecTBa. XUMHYECKas http://school-
4 CB#3b, €€ BUIbl; MEXaHU3MBI 1 0 0 collection.edu.ru
00pa30BaHMs KOBAJIGHTHOMN CBS3H.
BonoposaHas cBsizb
BajenTHOCTS. http://school-
5 DNEeKTPOOTPULIATENLHOCTE. CTeneHb 1 0 0 collection.edu.ru

oKHclieHus. BeriectBa MoseKyIsIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHUS
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ITousitue o AUCIICPCHBIX CUCTCMAX.

http://school-
collection.edu.ru

6 HcTuHHBIE U KOJIOMHBIE PACTBOPHI. http://school-
MaccoBas 10151 BEIEeCTBa B paCTBOPE collection.edu.ru
Kraccuukanus 1 HOMEHKIaTypa http://school-

7 HEOPraHMYeCKUX COEAMHEHHH. collection.edu.ru
['eHeTnyeckast CBA3b HEOPraHUYECKUX
BEILECTB, PA3JIMYHbIX KJIACCOB
Krnaccupukanus XuMH4ecKix peakiuii
B HEOPraHMYECKON M OpraHUYecKoil http://school-

8 XUMHU. 3aKOH COXpaHCHUA MACChI collection.edu.ru
BEIIECTB; 3aKOH COXPaHEHUs U
NPEBPALICHUS YHEPTUU TIPH
XHUMHUYECKAX PEAKITHIX

http://school-

9 Ckopoctb peakuuu. O6paTUMBbIE collection.edu.ru
peakuuu. XUMHYECKOE PABHOBECHE
[Ipaktuyeckas pabota Ne 1. «BiusHue htt ://S_ChOOI'

10 pa3n4HbBIX (PAKTOPOB Ha CKOPOCTh collection.edu.ru
XUMHUYECKOH peakium»

DNEKTPOIUTUYECKAS 11 CCOLIALIMSL.
TToHsTHE O BOAOPOLHOM IIOKa3aTeNIe http://school -

11 (pH) pacrBopa. Peakiiuu HOHHOTO collection.edu.ru
obmeHa. ['uaponu3 opraHMuecKux U
HEOpraHMYECKUX BEIIECTB

12 OKuCINTENbHO-BOCCTAHOBUTEIILHBIE http://school-
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peakuuu. [TonsTue 06 anekTponuze
pacIIaBOB M PaCTBOPOB COJICH

collection.edu.ru

KontponsHas paborta mo pasaeny

http://school-
collection.edu.ru

13
«Teopernueckre OCHOBBI XUMUN»
Mertaibl, UX OJIOKEHUE B
ITepronnueckoil cucreMe XUMUYECKUX http://school-
14 aneMmeHnToB /1. 1. Menneneesa u collection.edu.ru
0COOEHHOCTH CTPOEHHUS ATOMOB.
OO6mue pusnyeckue cBOKWCTBA
METAJIJIOB
CraBbl METaJUIOB. http://school-
15 DNEeKTPOXUMUYECKUH P collection.edu.ru
HaIpsHKEHW MEeTalioB
XUMHYECKHE CBOHCTBA BaXKHEHIIMX http://; S_Choo"
16 METaJIJIOB (HaTpUH, Kalnui, KaJbIHii, collection.edu.ru
MarHui, aJfOMUHUN) U KX COETMHEHUI
http://school-
17 XUMHUYECKHE CBOMCTBA XPOMA, MEIU U collection.edu.ru
HUX COCOUHEHUN
http://school-
18 XUMHYECKHE CBOWCTBA LIUHKA, XKeye3a collection.edu.ru
U UX COEIUHEHUN
[TpakTuueckas pabota Ne 2. "Pemienue http:/ S_ChOOI'
19 HKCIEPUMEHTANIBHBIX 33/1a4 110 TEME collection.edu.ru

«MeTtame»"
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20

HeMeTaHHBI, HUX ITOJIOXKECHUC B
[lepuoanyeckoi cucTeMe XUMHYECKUX
anemenToB J[. . MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

http://school-
collection.edu.ru

21

dusnyeckre CBOWCTBA HEMETAIUIOB.
AJIoTpomnus HEeMETaJIOB (Ha MpUMepe
KHUCIIOpoAa, cepbl, hocdopa u
yriaepona)

http://school-
collection.edu.ru

22

XuMHudecKkre CBOMCTBA TaJIOTEHOB,
CEphl U UX COCAUHEHUHN

23

XUMHUYECKHE CBOMCTBA a30Ta,
docdopa u ux coeaHEHUN

24

XuMHUYECKHE CBOMCTBA yTepoa,
KPEMHHS U UX COCJIMHEHUHN

25

IIpumeHeHne BaKHEH X HEMETAJIJIOB
U UX COCIMHEHUN

26

O060011IeHHE ¥ CUCTEMATU3AIIHS
3HaHUM 1o Teme «HemeTamiby.
BeIuncieHus mo ypaBHEeHHIM
XUMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACYETHI

27

[TpaxkTnueckas padota Ne 3. «Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
"Hemeramib!"»

28

KonrponpHas pabora no remam
«MeTamae» 1 «HemeTramib

29

Heopranunyeckue u opraHu4ecKue
kucnoTsl. Heopranuueckue u



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

OPraHn4eCKUC OCHOBaHUA

AMdoTepHbIC HEOPTaHUYECKHUE U
OpraHUYECKUE COCTUHECHUS.

30 ['eHeTnyeckas CBSI3b HEOPTAaHMYCCKUX L
Y OPraHUYeCKHX BEIICCTB
Pois xuMuu B obecnieueHnn

31 JKOJIOTMYECKOM, SJHEPTETUYECKOU U 1
NUIIEBON 0€3011aCHOCTH, Pa3BUTHH
MeEIULIAHBI
[IpencraBieHust 00 OOIIMX HAYIHBIX

32 MIPUHITUTIAX TPOMBIIILIICHHOTO 1
MOJyYSHHs BAXKHEUIIINX BEIIECTB

33 UenoBek B MUPE BEIIECTB U 1
MaTepUaIoB

34 XuMUS ¥ 3I0pPOBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ Pynsuruc I'.E., ®enpaman @.I'., AkumonepHoe o0111ecTBoO
«3narensctBO «IIpocBenienne» « Xumus, 11 knacc/ Pyasutuc I'.E., ®enbaman

@.I"., AkunonepHoe o61ectBo «M3narensctBo «lIpocBemenuey

METOJUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Metonuueckoe mocobue no yaeonuky Pymsutuca I'. E.

HNA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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