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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEr0 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obOpa3zoBaHuM B
Poccuiickoit ®enepanumn», TpeOoBaHUN K pe3yibTaTaM OCBOEHHUA (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obmero o6pazoBanus (DPOII COO),
npeacraBieHHbIX B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenoaaBaHusi y4yeOHOro mpeamera «XUMHS» B
oOpa3oBarenbHbBIX opranuzanusax Poccuiickoit denepanuu, peaqu3yromMuX OCHOBHBIE
oOpa3oBaTeibHble NPOrpPaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeruu pa3BUTHSA
BocniuTanuss B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pab0TKe MPOrpaMMbl MO XUMHH, K ONpPeeTIeHUI0 001en
CTpaTreruu oOy4eHHs, BOCIUTAHUS U PA3BUTHUS OOY4YarOMIMXCSA CpPEeACTBAMHU y4eOHOIO
npeamera «Xumusi» s 10—11  xmaccoB Ha  06a30BOM  YpOBHE  COCTaBWIIU
koHuenTyanbHbie monokeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIENei,
collepKaHMs, pPE3yJbTaTOB OOy4YeHHs U TpeOOBaHMI K YPOBHIO TOJTOTOBKH
BBIMTYCKHUKOB.

Xumudeckoe o0pa3zoBaHUE, MOJIy4aeMOE€ BBITYCKHHUKaMHU 0OIIe00pa30BaTeIbHON
OpraHM3alluY, SIBISIETCS HEOThEMJIEMOM YacTbio HMX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIMM D3TallOM pealu3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUYEBBIX LIEHHOCTEN, MPUCYIIUX LETOCTHON CUCTEME XMMHUECKOT0 00pa30BaHus. JTU
[IEHHOCTH KacaloTCsl IO3HAHMS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
o0mieil KyJabTypbl 4elOBEKa, a TaKXKe 3KOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHS K
CBOEMY 3JIOpOBBIO U TpUPOAHOU cpene. Peanmusyercs xumudeckoe o0Opa3oBaHueE
oOydJaromuxcs Ha YypOBHE CpeaHero oOmero oOpa3oBaHUS CpPEACTBAMHU Y4eOHOTO
npeaMeTa « XUMHs, COJEPKAHUE U IIOCTPOEHUE KOTOPOTO ONPEEIEHBI B IPOrpaMMe IO
XUMUH € YYETOM CHEIM(PUKHA HAYKH XUMHUH, €€ 3HAYCHMs B MO3HAHUM NPUPOIBI U B
MaTepuaibHONW XU3HU OOIIECTBa, a TaKkKe C y4ETOM OOLUX LeJell M NPUHIUIOB,
XapaKTepHU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHEro 00111ero oopa3oBaHus B
Poccuiickoit @enepanum.

XuMHUSL KaK JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo pojib B
COBPEMEHHOW ITMBUJIU3AIINK, B CO3JaHUU HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHNE PALMOHAIBHOTO HAYYHOT'O MBIIIUIEHHUS], B CO3JaHUE
LEJIOCTHOTO MPEACTAaBICHUS 00 OKpYXaIIEeM MHpE KaK O €IWHCTBE MPUPOIbI U
YesoBeKa, KoTopoe (opMUpYETCSs B XMMHHM Ha OCHOBE IMOHMMAHMS BEIIECTBEHHOTO
COCTaBa OKPYXAIOILIEro MUPA, OCO3HAHUS B3aMMOCBSI3U MEX]ly CTPOEHUEM BEILECTB, UX
CBOICTBaMHU U BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEHCTBYS C JPYrMMHU €CTECTBEHHbIMM HayKaMH, XHMHs cTaja
HEOThEMJIEMOM YaCTbI0O MHUPOBOW KYJbTYpPbl, HEOOXOAMMBIM YCJIOBHEM YCIELIHOIO
Tpyda M OKU3HM Kaxzaoro wieHa oOmectBa. CoOBpeMEHHas XHMHMS Kak Hayka



co3ujiaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
po0JieM YCTOMUYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETUUECKOM, TUIIEBOM,
AKOJIOTHUYECKOM 0€30MaCHOCTU U OXPaHbI 3JJ0POBbSI.

B cooTBeTcTBHM C 00IIMMH 1EJISIMU U MPUHLIUIIAMH CPEITHETO 001Iero oopazoBaHus
comepkanne mnpenmera «Xumus» (10—11 kmaccel, 0a30BbIA ypOBEHb HW3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOyYaroIIuxcs,
HEOOXOJUMYIO MM JJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMA, TIPOJIOJKEHUSI 00pa30BaHuUs B Pa3IMYHBIX 00JACTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUCH.

CocTaBisronuMHu peaMeTa « XUMHs» SIBIISIIOTCS 0a30BbIe Kypchl — «Opranndeckas
xumus» U «O011as 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJCPKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAHWUU MO HEOPTraHWYeCKOM
XUMUU (C BKJIIOUYCHHEM 3HAaHMK H3 OOIed XWUMUU) W OPraHUYECKOW XHMUHU.
dopMHUpOBaHUE JAHHOW CHUCTEMBl 3HAHUW TPU HU3YUYEHHUHM TMpeaMeTa obecredyrBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCETO MHOT'000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSITHH,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coxepxaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHudeckasi XuMus» cpopMupoBaHa B IpOrpaMme 1o XMMHUH Ha OCHOBE CUCTEMHOTO
NoJIXoJa K M3Yy4eHHIO Yy4yeOHOro wmarepuaja ¢ OO0YCJIOBJIEHA HMCTOPUYECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNEIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypc€ OpraHMYEeCKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOM
TEOPHUH CTPOEHHSI OPTaHUYECKUX COEIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX MPEICTAaBICHUN O CTpOCHUH BemiecTB. CBeeHus: 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YTJIEBOJAOPOJOB JI0 CIIOXHBIX OHOJIOTHYECKH
AKTUBHBIX COCIWMHEHUW. B Kypce OpraHM4ecKol XWMHUH MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOI'O 00IIEero o0Opa3oBaHMs IepBOHAYAILHBIC
MPEACTABICHUS O XHWMHYECKOW CBSA3HM, KIACCU(PUKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKI[UU.

[lon HOBBIM yrJOM 3peHus B TMpeaMeTe «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HM3Y4YCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro  00pa3oBaHUs
TEOPETUUYECKUN MaTepuail U (PaKTOIOTHYECKHE CBEIEHHUS O BEIIECTBAX U XUMUUYECKOU
peaknuu. Tak, B yacTHOCTH, B Kypce «OO011ast 1 HeOpraHudecKasi XuMuUsD» 00ydaromuMcs
MPEIOCTABISIETCS. BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOAUYECKOrO 3aKOHA C
OOIIETEOPETUIECKUX W METOAOJOTUYECKUX TO3UIUH, TIy0Xe MOHATh HCTOPUUYECKOE
M3MEHEeHHe (YHKIUKA JTOro 3akoHa — OT 0000mawmerd g0 OOBICHAIOMICH W
MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEHIIUX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUECKUX pEAKIUAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX IMPOTEKaHusi AomnoJiHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamu



COJIep>KaHMsl, UMEIOIUMU KYJIbTYPOJIOTUUECKUN U MPUKIAJTHONW XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMUU C JPYTUMU HAayKaMH, pacKpbIBaloT e
pOJIb B TMO3HABATEIBHOM M MPAKTUYECKON AESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHSI K IPOILIECCY TBOPUECTBA B 00JIACTH TEOPHUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHM, MOMOTalOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATH
MH(pOpMALNIO U MPUMEHSTH €€ JI MOMOJTHEHUS 3HAHUH, PEIICHUs] UHTEIIEKTYalIbHBIX
U DKCIIEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3ajad. B 1emom cojepkanue y4eOHOTO
npeaMeTa «XUMUs» JTaHHOTO YPOBHS M3YUYEHHs] OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHYECKON OCHOBBI JIJ1s1 TOHUMaHUS (UII0COPCKUX UCH, TAKUX
KaK: MaTepuajbHOE €JIMHCTBO HEOPTaHWMYECKOTO W  OpPraHWYecKoro Mwupa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOCHUEM, I103HABAEMOCTh
PUPOJIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEYUN MEKTY HOBBIMU
dakTaMu ¥ TEOPETHYECKHMHM MPEINOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEHICHUH
DKOJIOTUYECKUX TPoOJeM, a Takxke MmpobijieM cOepexeHus dHEPreTUYeCKuX pecypcos,
CBIPbsI, CO37IaHUsI HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B nmnane pemienus 3aa4 BOCIUTAHUS, PA3BUTHSA U COLIMATU3AIMH 00 Yy4arOIINXCA
IPUHSATHIE IPOrPAMMOM MO XMMUU NOAXOABI K OIIPEAECICHUIO COAEP/KAHMS U TIOCTPOCHUS
npeaMeTa mperycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX EHCTBUIA,
UMEIOIMX 0a30BO€ 3HAUCHHE JJIs PA3IMYHBIX BUIOB JEATEILHOCTU: PEUICHUS MTPOOJIeM,
MOMCKa, aHajin3a U 00paboTku HHGOPMAIIUU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUSI OIIbITa
MIPAKTUYECKON W MCCIIECNOBATEIBCKON JIEATEIbHOCTH, 3aHMMAIONIEH Ba)XKHOE MECTO B
MO3HAHUU XUMUHU.

B nmnpakTuke mnpenomaBaHusSi XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHUsA, TaK M Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs, MPU OIMPEACICHUN
COZIEpKATENbHOM  XAapaKTEPUCTUKH 1EJIe HW3y4deHHs TMpeIMETa HalpaBICHHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMPU3HAETCS (HOPMUPOBAHHE OCHOB
XAMHYECKOM HayKd Kak O0OJIaCTMU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyinbTypbl. C
METOIMYECKOW TOUKH 3pEHUS TAKOM MOJAXO0[] K OIPEACICHUIO LIEJIEN N3YUEHHUS ITPpEeIMETa
SIBJISIETCSI BIOJIHE OMPAaB/IaHHBIM.

CornacHo 1aHHOM TOYKE 3PEHUS TJIABHBIMU LEISIMHU U3YUYECHUS TpeaMeTa « X UMHUSI»
Ha 6azoBoM ypoBHe (10 —11 ku1.) siBASIIOTCS:

e (OpMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBBIC
MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHUE U MIOHUMAHHUE CYITHOCTHU TOCTYMHBIX 000011I€HUI MUPOBO33PEHYECKOT0O
XapakTepa, 03HaKOMJICHUE C UCTOPUEH X pPa3BUTHSI U CTAHOBJICHUS;



e (opMupoBaHHE W pa3BUTHE TNPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKINI, HEOOXOAMMBIX ISl MPUOOPETCHUS] YMEHHIA
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKUX SBICHUH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUN U CHOCOOOB JEATEIBLHOCTH, CBSI3aHHBIX C HAONIOJACHUEM H
00BSCHEHHEM XMMHUYECKOI0 HKCIIEPUMEHTA, COOJIIOIEHUEM MTpaBuil O€3011aCHOI0
oOpallieHusl ¢ BEIIeCTBAMM.

Hapsiny c¢ atum, copepkaTenbHasi XapaKTepUCTUKa LieJed W 3ajad4 H3ydyeHus
npeaMeTa B MpOrpaMMe MO XMMHUW YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBUHU C
HOBBIMHU TNPUOPUTETAMH B CUCTEME cpefHero ooémero oOpa3zoBaHusa. CerogHs B
NperoiaBaHui XUMHH B OOJIBIIEH CTENeHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHUs OOy4YeHUs, OPUCHTUPOBAHHON Ha MOATOTOBKY BBITyCKHHKA
oOmreoOpazoBaTebHOM  OpraHu3alldy, BIAJCIONIEr0 He Ha0OpoM 3HaHHWM, a
(YHKIIMOHAIPHON T'pPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHUSMH aKTUBHOTO
TIOJIYYCHUS 3HAHUN M IPUMEHEHUS MX B PEabHOM KU3HM JUISI PEIICHUS MPAKTHUYCCKUX
3a/1ay.

B cBs3u ¢ 9TUM NpU U3y4YeHUM TpenMera «XuMUs» JOMHHHUPYIOIEe 3HAueHUE
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTanus OOydYaromMxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIONIETOCS MHpA,
(dbopMHUpOBaHUE WMHTEIEKTYaIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATHUIO TPAMOTHBIX pElIEHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00ydarommXcsl KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIH),
UMEIOIUX YHUBEPCATBHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB JESITEIBHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHaim3a U o0paboTku wuHOpMamuu, HEOOXOAUMBIX IS
NPUOOPETEHUS OMbITA NEATETLHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHUU
XMMHH, a TaKKe Uil OLUEHKH C MO3ULUN HKOJOTHYECKOM O0e30macHOCTH XapaKkTepa
BIUSIHUS BEHIECTB U XMMHYECKUX IMPOILIECCOB HA OPraHW3M YeOBeKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH O00YyYaroNUXCsl: CIOCOOHOCTH CaMOCTOATENFHO NPUOOpPETaTh HOBBIE
3HaHWSI TI0 XMMHUU B COOTBETCTBHHM C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOIB30BAThH
COBpEMEHHBIE NH(DOPMAITMOHHBIE TEXHOJIOTUH JTsl TOMCKA U aHan3a y4eOHOW 1 HAyJHO-
MOMYJSIPHON MH(DOPMAITUY XUMHUYECKOTO COJICP KAHMS;

(GopmMupoBaHuEe U Pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBIIUICHNUS, HAOIIOAATeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOMWMBI, B YAaCTHOCTH, TMPHU IUIAHUPOBAHUM W TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;



BOCIIUTaHUE y 00ydarouuxcs yoe:k 1IEHHOCTH B TyMaHUCTUYECKOM HAIIPaBICHHOCTH
XUMHH, €€ BaXXHOM pOJM B PEIICEHUH TIJI00aJbHBIX MPOOJEM pPALMOHAIBHOTO
MPUPOAOIIONB30BAHUS, TIOMOJHEHHUSI DHEPreTUYECKUX PpEeCypcoB M  COXPAHECHUS
MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOLIEHUS K
NpPUPOAE M CBOEMY 3JI0POBbIO, a TaKXe NPUOOPETEHUS ONbITA HCIOIb30BAHUS
MOJTYYEHHBIX 3HAHUW NJI TPUHSATUS TPAMOTHBIX PEIICHUN B CUTYalMSX, CBSI3aHHBIX C
XUMUYECKUMU SBJICHUSIMH.

B yudeOHOM mane cpenHero odimiero oOpa3zoBaHus NMpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

OO61iee 4yuciIoO 4acoB, OTBEACHHBIX AJIi M3Y4YEHHs] XMMHUU, HA 0a30BOM YpOBHE
cpeaHero obiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 4ac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHUH

[Ipeamer opraHnYecKO XUMHUH: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOECHHUS OpPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BewecTB. l'oMonorusa, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluu opraHudeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpPraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAONIOJACHHE W OINKCAHHE
JEMOHCTPALlMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOCHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHs), HAXO0XKIACHUE B NPUPOJE, IOIyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyd TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psAll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensbl. beHsoin: coctaB, cTpoeHHE, (PU3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHue. Tomayon:



cocmas, cmpoeHue, uauveckue U  Xumuueckue  ceoucmea  (peaxyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), NOTyyeHue u hpumenenue. TOKCHIHOCTb apEHOB.
I'eHeTnueckas CBsA3b MEXAY YIIIEBOAOPOAAMH, IPUHAMICKALIUMUA K Pa3IUYHbIM
KJIaccam.

IIpuponHble UCTOYHUKM YIIE€BOAOPOAOB. lIpupoaHbiii ra3 M IIOIYTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaluTU4yeckui), mnuponu3. IllpoaykTsi
nepepaboTku HedTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed by
U «YTOosb», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOJOPOJOB U IaJIOT€HOIPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThI: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHrlie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHus

[IpenenbHple OXHOATOMHBIE CHUPTHL. MeETaHOI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pPEakIuu C aKTHUBHBIMU MeETaJlJIaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIA HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJICHIVIMKOJAb W  TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO IIEIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpneruasl U kemowsvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE M XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIHE IS
KJIacca KUCIIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.



CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. ['maponus
c10HbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBoael: cocraB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THAPOKCUIOM
menu(Il), okucnenne amMuadyHbIM pacTBOpOoM okcuia cepedpa(l), BocctanHoBieHuUe,
Opo’KeHHe TIII0K03bl), HAX0XKICHHUE B PUPOJIE, TPUMEHEHUE, OMOIorn4ecKas pob.
dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue Kpaxmana H
HeJuTtoNo3bl.  PuU3Nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKius C HOI0M).

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M MX NPEBPAICHUN:
npoBeJieHre, HaOJI0/IEHHEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom wmenu(Il), BzammomercTBHE Kpaxmalia ¢ HOJIOM),
IpOBEJIEHNE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxkaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHNYecKue coenuHennus. Ouznueckue u
XUMUYECKHE CBOWCTBA aMHMHOKHUCIOT (Ha HpuMepe IHIuHa). buonornueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OCJIKU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEUIECTB U HX MPEeBpalleHUN:
HAOJFO/ICHHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicokOMoOJIEKYISIpHBIE COCANHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSSI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUA —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCALIHSL.
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OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YEpe3 HCIOJIb30BAaHHME KaK OOIIMX ECTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KjaccuUKalus, NePUOJUUHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

@dusuka: Marepus, DHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUd YpPOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOMABI, KHUPHI,
dbepMeHTHI).

I'eorpa¢usi: MUHEpaJbl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypCehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IMTaHUA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIpenapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUU

Xumudeckud snemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000JI0YKa. DHEPreTUYecKne ypoBHU, TOJYPOBHU. ATOMHBIC OpOuTanH, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeieeHuss AIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepunoanueckuii 3aKoH u [ lepruoanyeckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Cpsi3b mnepuoaudeckoro 3akoHa u llepuogumueckoil cucTeMBbI
xuMu4decknx aneMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM M NEepUOJaM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.



11

Crtpoenune BemiecTBa. XUMHUYECKAsi CBsI3b. BHABI XMMHYECKON CBA3U
(KoBaJIeHTHAsI HEMOJISIpHASI W TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akienTopHeiil). BomopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucienus. MIoHbl: KATHOHBI U AaHUOHBI.

BemiectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE M KOJJIOMIHBIE PaCTBOPBI.
MaccoBas 10J1s1 BEIlIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUH. Homenkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckas CBsI3b HEOPraHUYECKHUX BEIIECTB,
MPUHAICKAIMX K PA3JTMYHBIM KJIACCAM.

Xumuueckas  peakums. Kimaccupukanuss — XUMUYECKMX — pEeakuui B
HEOPraHWYECKON W OpPraHWYeCKONW XUMHMHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3MuHbIX (hakropoB. OOpaTtuMble
peakiuu. XuMU4YeCKoe paBHOBecue. MaKToOphl, BIUSIONME HAa COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccoranus. CHIbHBIC U cadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCIasl, HEUTpaIbHAas, [IEJIOYHAs.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MpEeBpallCHUMN:
neMoHcTpanusa Taommn «llepuoaudeckas cucremMa XUMU4Yeckux snemeHToB J[. WM.
MeHnneneeBay, W3y4eHUE MOJeNeld KPUCTAJUIMYECKUX PEHIETOK, HAOIIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0oKeHHUE IMEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KaTAJIM3aTOPa, ONPEACICHUE CPEAbl PACTBOPOB BEIIECTB
C MOMOIIbIO YHHUBEPCAIBbHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHA), POBE/ICHHE
MPaKTUYECKOil paboThl «Brnusaue pa3nuyHbIX PakTOpoB HA CKOPOCTh XUMHUYECKOM
peaKum».

Pacuérnbie 3anaun.

Pacuétel 1nO ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM MTOHATUSA «MACCOBAs 10
BEILIECTBAY.

Heopranuueckasi XuMust

Hemeramnel. Ilomoxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
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®dusnyueckue CBONHCTBA HEMETAIOB. AJUIOTpONUsS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJOPOJAHBIX COSIUHEHUIN ).

[IprMeHeHne Ba)XHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucteMe XUMHUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MetauioB. Oomue ¢uzndeckue cpoiictBa MetamioB. CrijiaBbl METAJJIOB.
DIIEKTPOXUMUUECKUI P HANPSIKEHUN METAIIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJbIIUMH,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KEJIe30, MEIb) U UX COSTUHCHUM.

OO6mue crocoObl MoaydeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB W MX MPEBPaAICHUIA:
U3y4YeHHe KOJIJIEKIMU «MeTauibl U CIUIaBbl», O0Opas3loB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJIEHUE U OIKCAaHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U IIEeJI0YEl, KAUECTBEHHBIE PEAKIIMU HA KATHOHBI METAJIIIOB).

Pacuérnble 3agaun.

PacuéTtel mMacchl BemecTBa WM 00BbEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKOU, SHEPreTUYCCKOU M THUIIEBOU
0e30MacHOCTH, Pa3BUTHM MEIUIUHBI. [IoHSATHE O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenns 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIy4YECHUS] BaXKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl JJs AJEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMpPaBUjIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, paBuiia 6€30MaCHOr0 UCIOJIb30BaHMS TpenapaToB ObITOBOW XUMUU B
MMOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.



13

Peanuzanmss  MeXnpeaMETHBIX CBA3€H Opu  HM3yyeHUH oOmed u
HEOPraHU4EeCKOM XuMuH B 11 Kitacce OCyIECTBIIETCS YEPE3 MCIOJIB30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01muMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKkT, rUmoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCU(PUKALUL, TEePUOJAUYHOCTb, HAOIIOJEHUE,
JKCIIEpUMEHT, MOJEINPOBAHUE, U3MEPEHUE, SBICHHUE.

®dusuka: Marepus, JHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, (PU3NUYECKUE BEIMYUHBI U €IUHUIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: kierka, opraHusMm, JKocucTteMma, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCypCehl.

TexHonorus: XuMHU4YECKasi MPOMBILIICHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IUIIEBAs
IPOMBILIUIEHHOCTh,  (papManeBTUUECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX IPEernaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTepHUasoB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCcs TporpaMM CpeaHero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMEeTHbIM M MpeaMeTHbIM). HayuHo-mMeTogudyeckol OCHOBOM ISt
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOECH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEJI0CTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TMpeaMeTa «XUMUs» JTOCTHTaloTCs B
€ANMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaeallaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIONIMMHU  MpoOIeccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OoOy4JarommXcs M0 peaqu3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;
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NPEJCTABICHNAS. O COLMAIBbHBIX HOPMAax MW MpPaBWIAX MEXKINYHOCTHBIX
OTHOIIIEHUU B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIILHOCTH IIPU CO3IaHUHU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEIHHBIX 3a/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMYHbIX BUOB YUCOHOU NESITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUA:

[EHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, UTO JIOCTHMIKEHUS HAYKH €CTh Pe3yibTaT
JUTMTENIBbHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca U O3HABATEIbHBIX MOTUBOB B TTOJIYUYEHUH U MOCIEIYIOIIEM aHAIN3E
uH(OpPMaIIMH O MEPEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELIEHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJACHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHE TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelmecTBaMH B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHIUBUAYAJBbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOMINX 37JOPOBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;
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YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEIICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMUH;

YBaXXEHUSI K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3aii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS

AKOJIOTUYECKHU 11eJI€COO0PA3HOr0 OTHONIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKHUX TPOoOJeM, BIIMSHUS
PKOHOMUYECKHUX TPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTWXKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENpUATHUS JEWCTBUM, NPUHOCAUIUX Bpel OKpYKAIOLIEh
NPUPOJHON Cpefie, YMEHUS NPOTHO3UPOBATH HEOJATONPHUSTHBIE KOJIOTHMYECKHE
NOCJIEICTBUS IPEANIPUHUMAEMBIX JEUCTBUHM U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHWMAaHUS CHeNM(DUKH XUMUU KaK HAyKH, OCO3HAaHHS €€ poilu B
dbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPY)KAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PABHOBECHS,

yoexxaéHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JUII  COBPEMEHHOM
LIMBWIN3ALIMN: B €€ T'YMaHHUCTUYECKON HAITPABIEHHOCTH U BaXKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, IMUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI
YCHEUIHOTO TPY/Jla U HKOJOTUYECKH KOM(OPTHOM )KU3HU KaXKJA0T0 ujieHa 00111eCTBa;
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€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTU HCIOJIb30BATh
MOJIy4aeMble 3HAHMS IJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUN, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HaYUYHBIX (DAKTOB ¥ UMEIOIIUXCS JAHHBIX C IEJIbIO TOJTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHYECKUE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEeI0BATEIbCKON JeATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPhHIBHOMY  OOpa30BaHHUIO U
caM0oOOpa30BaHHI0, K AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAHHH 10 XUMHH B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3iuyHbIX chepax npodeccuoHaIbHON
JeSITEBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTo mpenMera «XuMHsS» Ha
YpOBHE CpeIHEro 00I1Iero o0pa3oBaHus BKIOYAIOT:

3HAUMMblE IS dbopMHpOBaHUS  MHUPOBO33PEHUS o0yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
IpoIecc, CUCTeMa, Hay4YHbIH (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE );

yYHUBEpPCAJIbHbIE Y4eOHbIC IEHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecTieunBaIoIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUA W YHUBEpPCAIbHBIC Y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JNICUCTBUSIMHU.

OBJaaneHnue YHUBEPCAJIbHBIMHA Y4eOHbIMU Nno3HaBaTeJdbHBIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHUYECKHE IEUCTBHUSA:

CaMOCTOSTEIbHO  (OPMYJIMPOBATh W aKTyaJHW3HWpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;



18

OTpEeNeNaTh LeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€SITEILHOCTH C TTOCTABJICHHBIMH IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JOTUUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTAHaBJIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCU(PUKAIIMU BEIIECTB H
XUMUYECKUX PEaAKIUi;

yCTaHABIIMBATh MPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJeHUs (MHAYKTHUBHBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

PUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECCKUE
(3HaKOBBIEC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakInu
— MpU pElIeHUHd Y4eOHBIX MO3HABATEIbHBIX M NMPAKTUYECKHUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJEJIbHBIE NPEACTABICHUS JI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaKiuu;

dbopMynHpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI Jis1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJE€Th HABBIKAMU CaMOCTOSITEJIbHOIO [UIAHUPOBAHWS M  MPOBEACHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €Tr0 pe3ylbTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB HCCICIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOACIAHHON padoTe;

MpUOOpETaTh OMBIT YYEHWYECKOHW WCCIEAOBATEILCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
MOUCKY METOJIOB PEIICHHS MPAKTUUYECKUX 3a]]a4, TPUMEHEHHIO PA3JIMYHbIX METOJIOB
MTO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAaX HHPoOpMauuu (HAy4HO-
MONYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUS, CIPaBOYHbIE MOCOOUS,
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pecypcel MHTEpHETa), aHAaIM3UpOBaTh MH(OPMALUIO pa3IMYHBIX BUJIOB U (opM
MpE/ICTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(GopMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHBIE METOABI MPHU MOUCKE U
orbope wuHPOpMalLMH, HEOOXOAMMOM [IJIsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIECIIEHHOTO TUTIA;

OpuOOpeTaTh ONBIT MCMOJb30BAHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopMaLK (CXeMBbl, FpauKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMUUECKOU
uHpOpMaIIMe: TMPUMEHSATh MEXKIpeAMETHbIe ((pU3MUEeCKHe U MaTeMaTUYeCKHE)
3HAKU ¥ CUMBOJIBI, GOpMYJIbl, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ IUajora u/uin
JTUCKYCCUHM,  BBICKAa3pIBaTh  HUJeH, (QOPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeN pe3yJlbTaTOB MMO3HABATEIBHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiaieHUe YHUBEPCATBHBIMHU PEryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEIBHYIO
NEATENbHOCTh, ONpenessas €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M II0 MeEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpEJaraéMblii ajdropuT™M JACHCTBUIA TMpHU
BBIIIOJIHEHUN YYE€OHBIX W HCCIENOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN CcHocod MX pemeHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAJIN3A U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC
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[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABIEHUA O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMUPOBAaHUU MBIIUICHUS W KYJIBTYpbl JIMYHOCTU, €€ (PYHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUSI MPAKTHUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOHON Cpeie;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATUS (XUMUYECKUH DIIEMEHT, aToM, DJIEKTPOHHAsI
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTass U COKpaIIEHHAs), MOJb, MOJISpHas
Macca, MOJISIPHBINM 00bEM, YTIIEPOIHBIN CKeNleT, (QYHKIIMOHATbHAS TPYIITIA, paguKal,
U30MEPUsl, U30MEPHI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJI€BOIOPOAbI, KUCIOPO U
a30TCOAEPKAILINE COEAUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE IIOHMMAHMUS IPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKHUX
ABJICHUM, (PAKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JEATEIIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIE IMPU3HAKU TMOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IIPU
OINMCAaHUU COCTaBa, CTPOCHUSI U IIPEBPALLICHUN OPraHUYECKUX COCAUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIECTB M ypPAaBHCHMA XWMHUYECKHX PEaKIIH,
M3TOTABJIMBATh MOJEIU MOJIEKYJ OPraHMYECKHWX BEUIECTB Ui WUIIOCTPAUUHA UX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOI'O CTPOECHHUS;

c(hOpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynme CoeAuHEHU (yrieBOAOPOABI, KHCIOPOI U a30TCOACpIKaIIue
COCIMHEHHUS, BBICOKOMOJICKYJIAPHbIE COEIWHEHMs), JaBaThb KM Ha3BaHUS [0
cucreMarnueckoii HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAILHBIE
Ha3BaHUSI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATUJIEHTJIUKOJb, TIUUEPUH, (eHos, (hopMmanbAerui, aleTalbIerull, MypaBbUHAas
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KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsl KACIIOTA, CTEAPUHOBAs KUCIIOTA, IIIHOKO34,
dbpykTo3a, Kpaxmall, HeJUI0a03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHATHh IMOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABa U CTPOCHUS; 3aKOH COXPAHEHHSI MACCHI BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAaB, CTPOCHUE, PU3HUECKUE
U XMMHMYECKHME CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Ppa3JIUYHBIX KIJIACCOB
OpraHUYeCKHUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPOMIIICH, alleTUIIeH, OyTanueH-1,3,
MeTunOyTaaues-1,3, 6eH3051, METaHOJ, 3TaHOJ, dTUICHTIUKOIb, TITULEPHUH, (PeHo,
aneTagblerua, MypaBbUHAs U YKCYCHAsl KUCIIOTHI, TJIFOKO3a, Kpaxmal, HEeJUIk0I03a,
aMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIy HUMH
YPaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKMX PEAKIMH C HCMOJIb30BAHUEM
CTPYKTYPHBIX OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbs (HE(DTh, IPUPOIHBINA ra3, YroJb), CIIOCOOBI UX MEPEPAOOTKH U IPAKTUIECKOE
IpUMEeHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakiuy 10 U3BECTHBIM Macce, 00BEMY, KOIMUECTBY OHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOAYKTOB PEaKIINN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMbBIX B XUMHUU IIPU U3YUEHUU BEILLIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNE),
UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS MJIA NPUHITUS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMM M HX
[IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPABUIIA TTOJIb30BAHUS XUMHYECKOU
MOCYZIOM M JTa0OpaTOPHBIM OOOpYJOBaHMEM, a TakXKe IMpaBuiIa OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMHU IO BBIOJIHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEeBpallCHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAHUU, MTOTYyUYCHHE
ATUJICHA U U3YYEHHE €TO CBOMCTB, KAUECTBEHHBIEC PEAKIINH OPIraHUYECKHUX BEIIECTB,
JieHaTypalusi OEJIKOB MPU HArPEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH NpH OOpalleHWd C BelIEeCTBAMU U
nabopaTopHbIM  O0OpY/IOBAHUEM, MPEACTABIATh PE3YJbTaThl XUMUUYECKOTO
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9KCIIEpUMEHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOUIMX pEaKIUHd |
(GopMyTupPOBaTH BHIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uHPOpPMAIMIO, TIOTYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICTBAa MacCOBOM
uHpopmaimu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETO 3J0POBbSI M OKPYXKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHUS Ha JKHBBIE OPTraHU3MBI OINPEACNEHHBIX OPTraHMYECKHUX
BEIIECTB, MOHUMAas cMbica Tokazatens IIJIK, mosicHATh Ha mpuMepax CIoCoObI
YMEHBIICHUSI W TPENOTBPAIICHUS] WX BPEAHOTO BO3ICHCTBHS Ha OPTraHU3M
YeJI0BEKa;

Ui O0YYaroIUXCsl C OTPAaHMYECHHBIMH BO3MOJXKHOCTSIMU 3JIOPOBbSI: YMEHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHAYECKUX SBIICHUH;

JUIS  CIIETIBIX W CHa0OBHUIAMIMX OOYYarOMIMXCSl: YMEHHE HCIOIb30BaTh
penbeHO-ToueuHyI0 cucteMy oOo3HaueHuil JI. bpaiins ans 3anucu XMMHUYECKHX

dbopmyi.
11 KUIACC

[IpenqmerHble pe3ynabTaThl OCBOSCHMsS Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
rPaMOTHOCTU, HEOOXOIUMOM JIJIsi pEeIICHUs] MTPAKTHYECKUX 3a7a4 U IKOJOTUUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, M30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, JJICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOHAs ), KpUCTAIMUECKAs peniéTka,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
DJICKTPOJIUTHYECKAs] JUCCOLMALINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMHd, XUMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOopHs
BJICKTPOJIMTHYECKON auccoruanuu, nepuoandeckuil 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUHU
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MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHHWMAHUS MPUUYUHHOCTU U
CUCTEMHOCTU XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM UCTOIb30BAaHUM BOKHEUIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpHbIE MPU3HAKU TOHITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BATh XUMUYECKYH) CHUMBOJIUKY ISt
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  PEaKIIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, YIVICKUCHbIA Ta3, aMMHUaK, TamiéHas
U3BECTh, HETalIEHas U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hOopMUPOBAHHOCTh YMEHUM OINPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOIHAS) B COCTMHCHUSX, THUII
KPUCTANTMYECKON PpemETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAs1, METAJUIMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpPENEIEHHOMY Kiaccy/Tpymime
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KUACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MenaeneeBa v JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 14 mnepuoaoB Ilepumonnueckoil cucTteMbl
xumuyeckux snemeHToB /. M. MeHnaeneeBa, MCHONb3ysd MHOHATUSA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHNY, OOBICHATh 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XMMHYECKHMX 3JIEMEHTOB M UX COCAWHECHUU IO MEPHOJAM U
rpynnaM [lepuoanyeckoit cucremel xumnueckux 3aeMeHToB /. Y. Menneneena;

chOpMHUPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MMOATBEPK/IATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXIY HEOPTraHHMYECKHUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHHM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUUUPOBATH XMUMHUYECKHE PEAKLIHUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupyrolluX BELIECTB, TEINIOBOMY
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addekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUS, TIPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBIH COCTAaB PA3JIUYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM TTYTEM MOHOB, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPAaCKphIBATh CYIIHOCTh  OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIIHETO Bo3jaeicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXale B OCHOBE INMPOMBIIUICHHOTO IMOJYYEHHUsSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHH NPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAHUEM
TIOHSITHS «MaccoBasi 10JIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHH T'a30B MPU
XUMUYECKUX PpEaKIUsAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEILECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
MOCy/Iol U JTabOpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IpaBUia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU IO BBIIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OMpeNieJICHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCAIBHOIO
WHUKATOPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlvy,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakiMu Ha cynbdaT-, KapOoHAT- H
XJIOpDUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJay IO
temam «Metamne» U «HeMmeramiabl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKHU
0€30MacHOCTH MpU OOpalleHUHU C BEIlleCTBaMU U J1aDOpaTOPHBIM 000PY/IOBAHHEM,
MPEACTaBIATh PE3YJAbTAThl XUMHYECKOrO »JKCIEepuMEHTa B (opMe 3amucu
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YpaBHEHUI COOTBETCTBYIOIIMX PEAKLMI U POPMYyIUPOBATh BEIBOABI HA OCHOBE 3THX
PE3YIBTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKanuu, THTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolled MPUPOIHON cpelbl, 0CO3HABaTh
OMACHOCTh BO3/ICMCTBUS Ha JKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarenst ITJIK, moscHAT, Ha mnpumepax cHocoObl yMEHBIICHHUS H
NpEeIOTBPAILIEHUS UX BPEAHOIO BO3AEHCTBUS HA OPraHU3M Y€JI0BEKa;

JUIsi 0Oy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrtpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOCHHS OPTaHHUYECKUX COSTMHEHUN A 3 Bubnmorexa [IOK
' P P A ' https://m.edsoo.ru/7f41837¢
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yraeBoaOpOAbI — AJIKAHBI 2 bubamorexa LOK
' el a HOPOA https://m.edsoo.ru/7f41837¢
29 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 1 bubnuorexa [JOK
' AJIKaIME€HbI, aJIKUHBI https://m.edsoo.ru/7f41837c
bub OK
2.3 ApomaTHu4ecKue yrieBo0poabl 2 nosmorexa L
https://m.edsoo.ru/7f41837¢
54 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 | bubnunoreka [JOK
' ux nepepaboTka https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs

3.1 Cruptsl. DeHon

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢
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30 Anbrerunbl. KapOOHOBBIE KUCIIOTHI 7 bubnuorexa [JOK
CrnosxHbie 3hupsI https://m.edsoo.ru/7f41837¢
33 Yraceone! 3 Et?i?il?lfiifﬁ/fﬂl%%
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubnuorexa [JOK
4.1 AMuyHBI. AMMHOKHUCTIOTHI. benku 3 https://m.edsocl)_.[ru/7f41837c
Hroro no pazneny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 Efi?;ﬁfg;gﬁﬁfﬂgﬂc
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [leproanueckuil 3aKkoH
bu6moreka [IOK
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 3
https://m.edsoo.ru/7f41a636
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 4 bubmuorexa [JOK
' BEILECTB https://m.edsoo.ru/7f41a636
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertaiisl 6 1 bubmorera [JOK
https://m.edsoo.ru/7f41a636
2.2 Hemerannst 9 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX ) bubnunoreka [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17

Pa3pen 3. Xumus u ;Ku3HL
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3.1 X 4 bubnmoreka [JOK
. e https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne DJleKTpoHHbIe HH(poBbIe 00pa3oBaTeIbHbIE
Tema ypoka KontposbHusbie | IlpakTnueckue
n/n Bcero pecypcnl
padoThI padoThI
[Ipenmer oprannueckoi
" bubnuotexa [JOK
1 XHMHH, €€ BOSBHUKHOBCHUE, 1 .
https://resh.edu.ru/subject/lesson/6149/start/170388/
pa3BHUTHE U 3HAYCHUE
Teopus crpoeHus
) OPraHUYECKUX COCTMHEHUH A. 1 bubnuorexa [JOK
M. BbytnepoBa, €€ OCHOBHbIE https://resh.edu.ru/subject/lesson/4823/start/150933/
MTOJIOKEHUS
[IpencraBnenue o
Kiaccudukanum
OpPraHUYECKHUX BELIECTB.
bu6moreka [IOK
3 Howmenknarypa 1 )
https://resh.edu.ru/subject/lesson/4823/start/150933/
(cucremaTudeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, | bubamnorexa [JOK
TOMOJIOTUYECKUH PsiJl https://resh.edu.ru/subject/lesson/6151/start/149993/
5 MeraH u 3TaH — npocTenIme |
MPEACTABUTENM AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, | bubnmnorexa [JOK
CBOICTBa https://resh.edu.ru/subject/lesson/6151/start/149993/
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OTUJEH U IPOIUIEH —
IIPOCTEHIINE NTPEACTABUTEIN
AJIKCHOB

[Ipaktuyeckas padora Ne 1.
«ITonyyenue sTniieHa U
H3y4YEHUE €ro CBOUCTB)

Anxanuensl. byraguen-1,3 u
MeTtunoyraaueH-1,3.
[TomyyeHne CHUHTETHYECKOTO
KaydyKa U pe3UHbI

10

ANKUHEI: COCTaB "
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AlLleTHIIEH — MPOCTEUIINI
MPEeACTaBUTEb ATKUHOB

11

Brrunciaenus mo YpaBHCHHUIO
XUMHYECKOH pC€aKknuun

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TokcU4HOCTH apeHOB

bu6moreka [IOK
https://resh.edu.ru/subject/lesson/6151/start/149993/

13

I'eneTnueckas CBSI3b
yIIEBOIOPOIOB,
MPUHAICKAIINX K
Pa3IMYHBIM KjIaccam

14

IIpupoaHbIe HCTOUHUKHU
YIII€BOIOPOJOB: IIPUPOAHBIN
ra3 v MOIyTHbIE HEPTSHbIE

bubmmorexa LIOK
https://resh.edu.ru/subject/lesson/6148/start/170461/
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ras3pl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

[IpupoaHbIE HCTOYHHUKHU
YIJIEBOJOPOJIOB: IPUPOIHBII

bu6mmoreka [IOK
15 ra3 u NomnyTHble HePTIHbIE _
. https://resh.edu.ru/subject/lesson/6095/start/150823/
ra3bl, He()Th U TIPOIYKTHI €€
nepepadoTKu
16 KonTponsHas pabora no
pazaeny «YTIeBOIOPOIbI»
[IpenenbHbIE OTHOATOMHBIE
bu6moreka [IOK
17 CIIUPTHI: METAHOJI U 3TAHOJL. ,
https://resh.edu.ru/subject/lesson/4769/start/150550/
Bopoponnas cBsizb
13 MHOroaTroMHbI€ CIIUPTHI: bubnuoreka [JOK
3TUJICHIJIMKOJb U TIULIEPUH https://resh.edu.ru/subject/lesson/5727/start/150577/
@DEHOJ: CTPOEHUE MOJIEKYJIbI,
bu6moreka [IOK
19 (bU3UYEeCKrEe U XUMHUYECKUE )
. https://resh.edu.ru/subject/lesson/5727/start/150577/
CBOICTBa, IPUMEHEHUE
20 Anpaerunpl: GopManbaeTuI U bubnuoreka [IOK
aneranpaerug. AueTod https://resh.edu.ru/subject/lesson/4776/start/150604/
OIHOOCHOBHBIE MPEICIbHBIE
21 KapOOHOBBIC KHUCJIOTHI:
MYpaBbUHAs U YKCYCHas
[Ipaktuyeckas pabora Ne 2.
22 «CBolicTBa pacTBOpa

YKCYCHOW KHCIIOTBI»
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23

CreapuHoBas 1 OJICHHOBAs
KHCJIOTBI, KaK IpCACTaBUTCIIN
BBICIINX Kap6OHOBI)IX KHUCJIOT

24

MpbUia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JEHCTBUE

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/5952/start/150631/

25

CnosxHble 3¢upsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJHOT. ' MaApOIN3 CIIOKHBIX

3¢upoB

26

Kupsl: runponns,
MIPUMEHEHHE, OMOJIOTHYeCKast
pOJIb KUPOB

27

VrneBoasl: cocTas,
knaccudukanus. Baxuenmme
MPEACTABUTENH: TIIFOK03a,
dbpykTo3a, caxapo3a

bu6moreka [IOK
https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u nenronosa kaxk
MPUPOIHBIE TOJIUMEPHI

bu6moreka [IOK
https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonTtposnpHas pabota o
paszzneny
«Kucnopoaconepxariue
OpraHU4ecKue COeIUHEHH/
Bcepocculickas npoBepoyHas
pabota

30

OO1as xapakTepuCTHUKa
a30TCOJEPIKAIINX
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OpPraHWYECKUX COCAMHCHUN /
Bcepoccuiickas npoBepoyHas
pabora

bubmnorexa IJOK
31 AMMWHBL: METWJIAMHH U aHWIHH 1 )
https://resh.edu.ru/subject/lesson/6296/start/212589/
AMHWHOKHUCIOTHI KaK
am(poTepHbIe OpraHUYECcKre
COCAUHEHUS, UX
1 OMOJIOTHYECKOE 3HAYCHHE. 1 bubnuoreka [JOK
ITentunel. benkn kak https://resh.edu.ru/subject/lesson/4743/start/150742/
NPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS
OCHOBHBIC TIOHATHUS XUMHHI
bu6mmoreka [IOK
33 BBICOKOMOJIEKYJISIPHBIX 1 ,
. https://resh.edu.ru/subject/lesson/5452/start/150796/
COCIMHECHU I
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX | bubnuoreka [IOK
coeauHeHui. IlmacTMmacchl, https://resh.edu.ru/subject/lesson/6152/start/150850/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
| XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS | bubnuoreka [JOK
KOH(uUTyparus aToMoB https://m.edsoo.ru/00ada342
[Tepuonnueckuii 3akoH u [lepuoanueckas
) cucTeMa XuMHUYeCcKuXx 3yemenToB JI. W. 1 bu6moreka [IOK
MenneneeBa, UX CBSI3b C COBPEMEHHOM https://m.edsoo.ru/00ada6bc
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH 1O
3 rpyImam U nepuojaM. 3HaueHUe | bubnuoreka [IOK
NEPUOAUYECKOTO 3aKOHA U CUCTEMBI https://m.edsoo.ru/00ada824
xuMuueckux 3aeMmeHToB .M. Meneneena B
Pa3BUTUHU HAyKU
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€
. bubnuoreka [JOK
4 BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM 1
https://m.edsoo.ru/00adaab8
cBs3u. Bonopoanas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
5 Crenenb okucnenus. Bemecrna | bubnuoreka [JOK

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

https://m.edsoo.ru/00adaab8
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[TonsTue o gucnepcHeIx cucteMax. cTuHHBIE
U KOJUIOMJIHBIE PacTBOPBI. MaccoBas 1014
BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYeCKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

bu6mmoreka [{OK
https://m.edsoo.ru/00adb7e2

Knaccudukanus XuMHYecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHHS SHEPTUU IIPH
XMMHYECKUX PEAKIHAX

bu6moreka [IOK
https://m.edsoo.ru/00adbcb0

Cxkopoctb peakuun. OOpaTUMBbIC PEAKITHH.
XUMHYECKOE PaBHOBECUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3nuuHbIX (JaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DIeKTpouTHYecKas aucconuanus. [lonarue o
BOJIOpoIHOM Moka3atene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHMYEeCKUX U HEOPraHUYECKUX BEIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

12

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.
[TonsiTHe 06 21eKTPOIM3€E PACIUIABOB U
pacTBOPOB COJIEH

bubnuoreka [JOK
https://m.edsoo.ru/00adcade

13

KonTponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUM»
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Meraisl, ux nonoxxenue B [lepunoauueckoit
CUCTEME XMMUYECKUX d1eMeHTOB [I. M.

bubmmorexa [{OK
14 MenyieneeBa 1 0COOCHHOCTH CTPOCHUS
. https://m.edsoo.ru/00ael103e
aTomoB. O0mMe pU3NIECKIe CBONCTBA
METaJIJIOB
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PSITT bubnuoreka [JOK
HaIpsHKEHUH METaJUIOB https://m.edsoo.ru/00ael156
XHUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB
. . . . bubmuorexa [JOK
16 (HaTpui, KaJIui, KalabIWid, MarHUH,
N N https://m.edsoo.ru/00ae14b2
ATIOMUHUN) U UX COCTMHEHUN
17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeIUHEHNN
13 XuMHYeCcKrue CBOMCTBA IIMHKA, JKeJle3a U UX bubmuorexa [JOK
COeqUHEHNN https://m.edsoo.ru/00ae35e6
[IpakTrueckas padota Ne 2. "Pemenne
bu6mmoreka [JOK
19 3KCIIEPUMEHTAJIBHBIX 3aJ1a4 I10 TEME
" https://m.edsoo.ru/00ae3de8
«MeTamib)
Hewmerannsl, ux nonoxxkenue B [lepuoandeckoi
bu6mmoreka [JOK
20 CHUCTEME XMMHUYECKHUX 3y1eMeHToB /I, H.
https://m.edsoo.ru/00adb7e2
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKre CBOMCTBA HEMETAIJIOB.
bubnuoreka [JOK
21 AJtoTpoTIMsl HEMETAIOB (Ha IpUMEpe
https://m.edsoo.ru/00adfd9c
KHcIopoa, cepsl, pocdopa u yriuepoaa)
2 XHUMHUYECKHE CBOMCTBA FAJIONE€HOB, CEPhI U MX bubnunoreka [JOK

COEIMHEHUN

https://m.edsoo.ru/00ade64a
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23

XuMHUECKue CBOMCTBa a30Ta, pochopa 1 ux
COCMHEHU N

bub6mmoreka [{OK
https://m.edsoo.ru/00adeeab

24

XHWMHUYECKUE CBOMCTBA YIIepoa, KPEMHHUS U
HUX COeIUHEHUN

bubmmoreka [{OK
https://m.edsoo.ru/00adfebe

25

[IprumeHeHne BaXXHENIINX HEMETAUIOB U UX
CoeqUHEHNN

bubmmoreka [{OK
https://m.edsoo.ru/00addfe2

26

O0006111eH1E ¥ cCUCTEMATH3AIMsl 3HAHUH 110
TEMEC ((HeMeTaHHBI)). BI)I‘—II/ICJ'ICHI/IH 110
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ n
TepMOXI/IMI/I‘—IeCKI/Ie paC‘—IéTBI

27

[IpakTnueckas padota Ne 3. «Pemienue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TEME
"Hemertanmmsl"»

28

KonTtponbHas padoTa mo teMam «MeTauibl» u
«Hemeramnbny

29

HeopraHqucm/Ie 1 OPraHuv4CCKUE KUCIOTHI.
HeopraHqucm/Ie " OPraHu4CcCKUE OCHOBAHUMA

30

AmboTepHbIe HEOpraHU4eCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX M OPTraHUYECKUX
BEIIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

31

Ponp xuMuu B o0ecIieueHuH 3KOJ'IOI‘I/I‘IGCKOI71,
3HepreTquCKOﬁ U IHIIEBOM 6e3OHaCHOCTI/I,
Pa3sBUTUHN MCIUTTUHBI

bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
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[IpencraBnenus 06 0OMMX HAYIHBIX

bubmmorexa [{OK
32 MIPUHLAIIAX IPOMBIIUICHHOTO MOJIY4EHUS 1
. https://m.edsoo.ru/00ae3f50
BOKHEUIINX BEIIECTB
bub6mmoreka [{OK
33 YenoBek B MUpPE BEILLIECTB U MAaTEPHAIIOB 1
https://m.edsoo.ru/00ae3f50
34 XUMUS U 3J0POBBE YEIOBEKA 1 bubmorexa HOK
https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMsA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTH TPEACTABICHUI O XUMHUUYECKOW COCTaBIISAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHUU B TIO3HAHUU
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOO0CHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpenie

1.2

Brnanenne cucremMoll XUMHUYECKUX 3HAHWUW, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAT AFOIINE MTOHATHUSA (Monekyma, BAJICHTHOCTB,
3NEKTPOOTPULATENBHOCTh, CTEIIEHb OKHUCIICHMS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YrIepOIHBINH CKEJET,
(GyHKIIMOHANbHAS ~ TpyINa, pagukaig, HM30Mepusi, HU30MEpHI,
TOMOJIOTUYECKHI pAJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOI- U
a30TCOJIEpIKaIlie COCAUHEHUs, OMOJIOTHYECKd aKTUBHbIE BEIIECTBA
(yriieBoJbl, )KUpbI, OENIKK1), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XMUMHUYECKOTO CTpOoeHUusi opranuyeckux pemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IMOJY4YEHUH U OE30MacCHOM
WCIIOJIb30BAHUM BaXHEWIIUX HEOPraHWYECKUX M OPraHMYECKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh yMEHUN BBISABIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh WX  B3aMMOCBS3b,  HCIOJB30BATh
COOTBETCTBYIOIIME MOHATUSA NHPHU OMHCAHUM COCTaBa, CTPOCHUS U

NpeBpalleHNI OPraHUuYeCKUX COSMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCIOIB30BATH XUMUYECKYIO CUMBOJIHUKY
JUIL COCTaBJIGHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpal€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypaBHEHUI

XUMHUYCCKUX peaKuHﬁ, HU3roTaBJIMBATb MOACIN MOJICKYJI
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OpraHru4eCKux BCIICCTB JIA MHIUIIOCTpAalUM HX XUMHUYCCKOTO U

MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopMupoBaHHOCTh YMCHHM YCTAHABIMBATH MPUHAIICKHOCTH
N3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO UX COCTaBYy U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymme) COeAUMHEHHM (YIJIeBOJOPO/IBI,
KUCIIOPOJA M a30TCOJCpIKAIINE COCITMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[I/IHCHI/I?I), JaBaTb UM Ha3BaHUs 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHUPOBAHHOCTH YMEHUS OTIPEACTIATH BUABl XUMUYECKON CBSI3U B

OpraHMYECKUX COCAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTD YMEHMSI NPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opranndeckux Bemects A.M. bytneposa as oObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

Yraesomoponasl.  Kucnopoacoaepxkammpe ©  a30TCOACpIKAIINE

OpPraHu4€CKUC COCANHCHMA. BBICOKOMOHGKYHﬂpHBIe COCAUMHCHUS

2.1

CdopMHpOBAaHHOCT, YMEHUN NPUBOJAWUTH TPUBHAIBbHBIC Ha3BaHUS
OT/AEIbHBIX OPraHMYECKHX BEHIECTB (ITHIJICH, MPOIMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErH/I, aleTaabIeTu/I,
MYpaBbHUHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasi KHCIJIOTA, TJII0KO03a, (PyKTO3a, Kpaxmal, IeUITI03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHUW XapaKTepHU30BaTh COCTAB, CTPOCHHE,
(bU3MYECKNe U XUMUYECKHE CBOMCTBA TUIMYHBIX IPEICTABUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, dTaH, 3TUJICH,
IponuieH, auerusieH, Oyraauen-1,3, merunOyraaueH-1,3, OGeH30.l,
METaHOJI, ATaHOJI, STUJICHTJIUKOJIb, TJUIEPHH, (DEHOJ, alleTalbICTH/I,
MypaBbUHAas ¥ YKCYCHas KUCJIOTHI, TJII0OKO3a, Kpaxmal, HeJUT0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHUA WIUTIOCTPUPOBATH F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU NpeaACTaBUTCIIIMUA Pa3JINYHBIX KJIaCCOB
OpPraHUYCCKUX BCIICCTB YPaBHCHUSAMHA COOTBETCTBYIOIIHUX

XUMUYECKHUX peakIil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYI

24

C(I)OpMI/IpOBaHHO CTb YMCHHA XapaKTepU30BaTb HCTOYHUKH

YTJIEBOJOPOHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
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UX TepepaboOTKM U TPAKTHYECKOE TPHUMEHEHHE MPOJYKTOB

nepepadboTKu

XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE yMEHUH BJIAJETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAyYHOTO TMO3HAHWS, HCIOJIb3YEMBIX B XHUMHH
IpH W3y4CHUW BEIISCTB W XUMHUYECKHX SBIICHUH (HAOIOJCHUE,
W3MEpEHUe,  OKCIEPUMEHT,  MOJCIUPOBAaHWE),  HCIOJB30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHWS I TPUHSATHS pPEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMH H UX

NPUMCHCHUEM

3.2

CpopMHpPOBAaHHOCT, YMEHHUM COONIOAATH TMpPaBHJIa TOJIH30BAHUS
XUMUYECKON MOCy/IoN | JTabopaTOpHBIM OOOPYAOBAaHUEM, a TAKKE
MpaBUIIa OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKITHSIMHU

110 BBIIIOJTHECHHIO na6opaTopH51x XUMHNYECKHUX OIIBITOB

3.3

ChopMHpOBAaHHOCTP ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN JKCIIEPUMEHT (IIPEBpAIEHUs] OPraHUYECKUX BEIIESCTB
NpU HArpeBaHUM, IOJYYCHHE STHUJICHA W W3YYCHHE €ro CBOWCTB,
Ka4eCTBEHHBbIC pPEaKIUU OpPraHUYeCKUX BEUIECTB, JACHATYpaIUs
OCIJIKOB ITPU HArPEBaHUH, IIBETHBIC PEAKIIUN OCITKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MaCHOCTH MPH 0OPALICHUH C BEIECTBAMU
U J1a00paTOpHBIM  00OpYIOBAaHHEM; TIPEJACTABIATH PE3YJIbTAThI
XHUMHYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHHU
COOTBETCTBYIOIIUX PEaKIUi U (OPMYIUPOBATH BHIBOJBI Ha OCHOBE

OTUX PE3YIBTATOB

34

ChopmupoBaHHOCTh ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHUS IO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIeCTBA WJIM NPOAYKTa pEaklMu MO H3BECTHBIM Macce, 00bEMy,

KOJIMYCCTBY OJHOT'O U3 UCXOAHBIX BEIICCTB HUJIU ITPOAYKTOB peaKLII/II/I)

3.5

ChopmupoBaHHOCTH  yMEHHUU KPUTHYECKH  aHAJIM3HPOBAThH
XUMHYECKYI0 HH(POPMAIUIO, TMOITY4aeMyl0 M3 Pa3HbIX HUCTOYHUKOB

(cpencTBa MaccoBoit HH(popMaruy, cetb IHTepHET u Apyrue)

3.6

ChopMUpOBaHHOCTh YMEHMH COOMIOJATh MpaBHJIa 3KOJIOTHYECKU
11e51eco00pa3HOro MOBEJCHUS B OBITY U TPYIOBOW JAEATEIBHOCTU B
LENIAX COXPAaHEHUs CBOEr0 3JI0POBbS M OKPYKAIOLIEH IPHUPOIHOU
Cpelbl, OCO3HABATH OMACHOCTbH BO3JEHCTBUS Ha KUBBIE OPraHU3MBI

OHpC,Z[eJ'IéHHLIX OpraHU4YC€CKUX BCIICCTB, IOHNUMAas CMbICJI ITOKA3aTCIIA
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[IAK (mpenenbHO JOMYyCTHUMOM KOHLEHTpAlMM), MOSACHATh Ha
npuMepax crocoObl YMEHBIICHHUSI U TPEAOTBPALICHUS UX BPEIHOTO

BOBILGI;'ICTBI/ISI Ha Opraiu3M 4€JI0BCKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnanenne cucteMoill XMMHMUYECKMX 3HAaHUW, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOINE  TIOHATUS  (XUMHUYECKUH  DJIEMEHT, aToM,
9JIEKTpOHHAsi 00O0JIoYuKa aroma, s-, p-, d-DIIEKTPOHHBIE OpOHWTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTD,
CTETNEHh OKHUCIICHHS, XHMHUYECKash CBs3b, MOJIb, MOJSIpHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUIThI XUMHUYECKUX
peakiui (OKHCIUTETBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHJOTEPMHYECKHE, PEAKIIMU HOHHOT'O 0OMEHA), PaCTBOP, SJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHUYECKAsT UCCOLMAINSA, OKUCIUTEb,
BOCCTAHOBHUTEIIb, CKOPOCTh XUMHUYECKOM pEakluuHh, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUSA  IICKTPOITUTUYECKOMN
nucconumanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHsI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(haKTOIOTMYECKHE CBEJIECHUST O CBOMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIT0JIb30BAaHUY BOKHEHIIINX HEOPTraHUYECKUX BEIESCTB B

6LITy n HpaKTquCKOﬁ ACATCIIPHOCTHU YCIIOBCKA

1.2

ChopmupoBaHHOCTh YMEHUU BBISBISATH XapaKTePHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, MPUMEHSITH COOTBETCTBYIOIINE
MNOHSTHUSI TPU ONHMCAHUU CTPOSHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C  TOHATUAMU U MpeICTaBICHUSIMHU bi10)%070:¢

C€CTCCTBCHHOHAYYHbBIX IPCAMETOB

1.3

Bnanenne OCHOBHBIMH METOAaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XUMHUYECKUX SBICHUM (Ha6J'IIOI[CHI/IC, HU3MCPCHUC, OSKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)
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1.4

ChopmupoBaHHOCTE YMEHHI ONPEICNIATH BAaJCHTHOCTh U CTEIICHb
OKHCJICHUS XHUMHUYECKUX OJJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO
COCTaBa, BHUJ XUMHUYECKOW CBA3M  (KOBAJCHTHAsl, MOHHAsi,
MeTaJIJINYeCKast, BOJOPOIHAs) B COEAMHEHUSX, TUI KPUCTAIIINUECKON
pPeETKU KOHKPETHOTO BEIIECTBA (aTOMHAsl, MOJICKYJIsIpHAsi, HOHHAs,

MeTauITMiecKasi)

1.5

ChopmupoBaHHOCTb YMEHH ONPEAEIATh XapaKTep Cpebl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUI

1.6

CpopMHpPOBAHHOCT, YMEHHUS  KIACCU(UIIMPOBATH XUMHUYECKUE
peaKIuy 10 Pa3IMYHBIM MTPU3HAKaM (YHUCITY M COCTaBY PEarupyroIIX
BEILIECTB, TEIJIOBOMY d((PEKTy peakiuu, H3MEHEHUIO CTEeleHeH
OKUCJICHHS  DJIEMEHTOB, OOpaTUMOCTH  PEaKIHH,  yYaCTHIO

KaraazaTopa)

1.7

ChopMupoBaHHOCTh YMEHHMHM COCTaBJISATh YpaBHEHMS] peaKIMid
pPa3JINYHBIX THIIOB, IOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIM
MOHHOTO OOMEHa, YYUThIBasl YCJIOBMsS, NMPH KOTOPBIX ITH PEAKLUU

UIIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH peakuuu,
MOATBEPKIAIOLITUE KauyeCTBEHHBIN coCTaB Pa3IUYHBIX
HEOPraHMYECKHUX BEIIECTB, PAacCHO3HABaTh OMNBITHBIM IMYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HCOPraHNMYCCKNX BEIICCTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATH CYIIIHOCTh OKUCIUTEIHLHO-
BOCCTaHOBUTEJbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

OJICKTPOHHOI'O OanaHca 3TUX peaKI_[I/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHHI OOBSACHATH 3aBUCHUMOCTH CKOPOCTHU

XMUMHYECKON PeaKIMu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBACHATH XapakTep CMEIICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCMOCTHU OT BHEIIHETO BO3/ACUCTBUS

(mpunIMn Jle [larense)

O6H.Iafi " HCOPraHUYCCKasA XUMUA

2.1

ChopmupoBaHHOCTE YMEHHI packpbiBaTh cMbIch [lepuomanueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, 0 6’LHCHI/ITCJ'IBHYI-O U  HOPOTrHOCTUYCCKYIO

GbyHKITIN

2.2

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I XapaKTCpHu30BaTh QJICKTPOHHOC

CTPOCHHC aTOMOB XUMHWYCCKHUX 9JICMCHTOB 1-4 nepnuoaoB
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[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB JN.
MeHneneeBa, UCIOB3YS MMOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTHYECKUE YPOBHMUY», OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COCIAMHEHUN MO MEPUOJAM U
rpynnam Ilepuoguyeckoit cucTeMbl XMMHUYECKUX 3iieMeHTOB JI.H.

Meunneneena

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu3oBaTh (OMHUCHIBAThH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUUYECKOU CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBaMM C  [OMOUIbIO  YpaBHEHMM

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBaHHOCTh YMEHHMM YCTaHABIMBATh IMPHHAJIEKHOCTD
HEOPraHNYeCKUX BELIECTB 0 UX COCTaBY K ONPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IPOCTHIE BEUIECTBA — METAJLIBI U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH)

2.5

ChopmupoBaHHOCTH YMEHHI UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJeHHUSI (OpMYN BEIIECTB U YPaBHEHHM XUMHUYECKUX
peakuii, cuctemarnueckyro HomeHKIaTypy ([lUPAC) u TpuBrambHbIe
Ha3BaHMUS OTHAEIbHBIX HEOPraHWMYECKHWX BELIECTB (yrapHblii ras,
YIJIEKUCHBIN Ta3, aMMHUakK, raméHasi W3BECTh, Herali€Has H3BECTb,

NUTHEBAs COJIA, MUPUT U JPYTHE)

2.6

CdopMHpOBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) 0OIINE
XMUMUYECKHE CBOWMCTBA HEOPraHWYECKUX BEIIECTB  Pa3IHMYHBIX
KJIaCCOB, IMOJITBEPIKAATH CYIIECTBOBAHUE T€HETUICCKOHN CBSI3H MEXITY
HEOPraHMYECKUMH  BEIIECTBAMH  C  IOMOINBIO  YpaBHEHHM

COOTBCTCTBYOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCTb ~ yYMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMUYECKUH SKCHEpUMEHT (pa3jio’KeHUEe IepoKcHIa BOJOpoJa B
HPUCYTCTBUH KaTaJlu3aTopa, OIpeiesICHUEe CPe/ibl pACTBOPOB BEILIECTB
C TOMOIIBIO YHUBEPCAIBHOIO WHJIMKATOPA, BIMSHUE Pa3JINYHBIX
(akTOpOB HAa CKOPOCTb XMMHYECKOW peakIuH, peaklMu HOHHOTO
oOMeHa, KaueCTBEHHbIE PeakLuu Ha cyiab(ar-, KapOOHAT- U XJIOPU-
aHMOHBI, HA KATHOH aMMOHMSI, PELIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4
no remam «Metasuisl» U «HemeTanibl») B COOTBETCTBUH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BEIIeCTBAaMH U

Ha60paTOpHLIM O60py,Z[OBaHI/ICM; MMpEaACTaBJIATb PE3YJILTAThI




47

XMUMHUYECKOTO JKCIepUMEeHTa B  (QopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUii U (OpPMyIUpOBaTH BHIBOJBI Ha OCHOBE

OTUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE yMEHHU COOMIOAATH MpaBWIA IOJIE30BAHUS
XUMUYECKON MOCYA0NW M JaOOpaTOpPHBIM O0OPYIOBAaHHEM, a TAKXKE
IIpaBwJIa OOPAIIECHHS C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKITUSIMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

2.9

CpopMHpPOBAaHHOCT, ~ YMEHHMM  XapaKTEpH30BaTh  XUMHUYECKUE
MIPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOTO MOJYyYeHHs] CEpHOU
KHMCIIOTBI, aMMHaKa, a Takxke c(hopMHUpPOBAHHOCTh MpPEACTAaBIECHUI 00
OoOLIMX HAay4yHBIX MPHUHIMIAX UM JKOJIOTMYECKMX Ipoliemax

XUMHYECKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH MPEACTABICHUN O XHMHUYECKON COCTaBIISIONIEH
€CTECTBCHHOHAYYHOW KAPTUHBI MHpPA, POJIHM XUMUU B TIO3HAHUHU
SBJIGHUN TPUPOAbI, B (POPMUPOBAHUU MBIILICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM Jyis
pelIeHHsT MPaKTHYECKUX 3aJad M SKOJIOrMYeckd OOOCHOBAHHOTO

OTHOIIEHHSI K CBOEMY 3JI0POBBIO M IIPUPOTHOM cperie

3.2

ChopmupoBaHHOCTh  yMEHUH KPUTHYECKH aHaJIM3UPOBATD
XUMHUYECKYI0 MHGOpPMALKIO, MOJYyYaeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOil KOMMYHHKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHUH COONIOATh TMpaBUIIa IKOJIOTHYECKU
1eJ1ec000pa3HOro MOBEACHUSI B ObITY M TPYAOBOM JEATEIbHOCTHU B
LENSIX COXPAaHEHHUs CBOErO 3/I0POBbS U OKpPYKAIOIIEH MPUPOIHON

cpebl

34

Oco3HaBaTh OIIACHOCTH BO3,I[€I>1CTBH$I Ha JKHUBBIC OpPraHU3MbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, IIOHHMMAas CMBICII IIOKa3aTCliAa HI[K,
IMMOSICHATD Ha ITpUMEpPax CITIOCOOBI YMCHBIICHUS U NIPCAOTBPALICHUA UX

BpPCAHOTO BO3JICHICTBHS Ha OpraHu3M 4YCJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOIUTD BBIYHCIICHUA C
HCITIOJIb30BAHUCM IIOHATHUA «MACCOBAsA NOJIsI BECHIECCTBA B paCTBOPE»,
O0OBEMHBIX OTHOIICHUH T'a30B npu XUMHUYCCKHUX PCAKIUAX, MACChI
BCIICCTBA NN 00BEMA Ta30B 10 HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,

MacCce HIIN O6’béMy OIHOTO M3 YYACTBYIOIIHUX B PCAKIIUH BCUICCTB,
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TEIUIOBOTO A deKTa PeaKIy Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI

BCUICCTB, NPCBpALICHUA U COXPAHCHUA SHCPIUU
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IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYecKkON XUMHUH: €€ BOSHUKHOBEHHWE, PAa3BUTHUE W 3HAYEHHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHUS OpraHHMYECKUX

coenquHenni A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpPraHUYECKUX BEIIECTB. [OMOJIOTHS, H30MEpHS.
X¥UMHYECKasi CBSI3b B OPraHWYECKHX COCAVMHEHUSX — OJVHApHBIC U KpaTHbIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHnueckux COeJMHEHHH (CUcTeMaTnyeckas) 1 TpUBHaJIbHbIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBonopoibl

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTENIINe MPEeACTaBUTEIN AKaHOB: (PU3MYECKUE U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUs] U TOPEHHs), HAaXOXJACHHWE B MPUPOJE, IMOIy4YeHUE H

IIPUMECHCHHUEC

22

ANKEeHBI: cOCTaB U CTpOCHHUCE, TOMOJIOTHYSCKHI pAa. OTHIIEH U MIPOIMWJICH —
HpOCTGﬁH.IPIG IpEACTAaBUTCIIU AJIKCHOB!: (bHSH‘lGCKI/Ie A XUMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPpHUPOBAHUA, TaJOI'CHUPOBAHUA, THUApaTalllid, OKHCICHHA U

MOJIMMEPU3AIHH ), IOJTyYeHHE U IPUMEHEHHE

2.3

Ankaauensl: OyraameH-1,3 u metunOyramueHn-1,3: cTpoeHHe, BaKHEHIIHE
XMUMHYECKHEe CBOWCTBA (peakius noiuMepusaun). [lomydenre cHHTETHYECKOTO

KaydyKa U pE3HUHbI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI P, ALIeTI/IJ'IeH —
HpOCTGfIH.IHfI NpEACTAaBUTCIIb AJIKMHOB: COCTAB, CTPOCHHC, (I)I/I3I/I‘leCKI/Ie n
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUA, TraJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

Apenbl. benzon: coctaB, cTpoeHHe, (U3MUECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu TaJOTEHUPOBAHUS U HUTPOBAHHS), MOJYYEHHE U MPHUMEHEHHE.
Tonyon: cocraB, cTpoeHHe, (QU3MUECKUE M XUMUYECKHUE CBOWCTBA (pEakiuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TIPUMCHCHHUC. ToxCcUYHOCTB
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apeHoB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOAOPOJAMH, IPUHAICKAIIMMU K

pa3IMYHBIM KJlaccam

2.6

[IpuponHble HWCTOYHMKM yriaeBoaopoAoB. [IpupoaHbBI ra3 M IMOIyTHHIE
HedTauble Ta3pl. Hedts u e€ mpoucxoxaenne. CriocoOsl mepepaboTKu HePTH:
NEPEroHKa, KPEKUHI (TepMUYECKHM, KaTaauTuueckuil), muposuus. [IpoayKrsl
nepepaboTku HeTH, X MPUMEHEHHNE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb U IPOYKTHI €ro MmepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue coeTMHEHMsI

3.1

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHOT UM 3TAaHOI: CTPOEHUE,
(dbu3uYecKkne M XMUMHUYECKHME CBOMCTBA (pEakiWu C aKTUBHBIMU METaJUIaMH,
rajJjoreHoBOJIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOJOpOJHBIE CBSI3U MEKIY
MOJIEKYJaMH CIUPTOB. J[eMCTBHE METAHOJIa U ATaHOJa Ha OPTaHU3M YEJIOBEKa.
MHoOroaTroMHbI€ CIUPTHI. DTUIICHTJIMKOJb U TJIIUIEPUH: CTPOCHHE, (HHU3HIECKIE
U XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMH METAJUIAMH,
KaueCTBEHHAs] peakius Ha MHOTOATOMHBIE CIUPTHI). [lelicTBHE HA OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie rIIMOepruHa U STUJIICHTJIMKOJIA

32

@deHoN:  CTpOEHHE MOJIEKYNbl, (QHU3WYEeCKHe U XUMHUYECKHE CBOICTBa.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anbaerunibl ¥ KeToHbl. DOopMabIETH I, alleTadbACTH/l: CTPOCHUE, (PU3UIECKUE
U XHMHYECKHE CBOWCTBA (pEakIWM OKHCJICHHS W  BOCCTAHOBJICHUS,

Ka4yC€CTBCHHBIC peaKHI/II/I), IMOJIYYCHHUE U ITPUMEHCHHNC

34

OaHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYyCHast
KUCJIOTHI: CTpoeHue, (Pu3NYecKue U XMMUYecKre CBOMCTBa (CBOICTBa, oOImiue
JUIA KJlacca KHUCIOT, peakuus STepu(uKaluu), MOJTydYeHUE U IpUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCIIOTHI KaK MPEACTAaBUTEIH BBICIIUX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOLICC JeicTBre

3.5

CrnosxHble 3QHUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas poib

KUPOB

3.6

VYTraeBoJibl: COCTaB, KiIacCU(UKALUS YIIEBOJOB (MOHO-, IU- U MOJUCAXAPHU/IBI).
I'moko3a — mpocTedmmii MOHOcaxapHJi: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI,
¢u3nyeckue M XUMHUYECKUE CBOICTBAa (B3aMMOJEHCTBHE C THMJIPOKCHIOM
menu(Il), okuciaeHne aMmuauHbIM  pacTBopoM  okcuzpa  cepebpa(l),
BOCCTaHOBJIEHHE, OPOKEHHUE TIIIOKO3bI), HAX0XK/IEHHE B MPHUPOJIE, TPUMEHEHHUE,
6uonornyeckas posib. Porocunte3. Ppykro3a Kak U3oMep Iioko3bl. Kpaxman

" OCJUII0JI03a KaK NMPUPOAHBIC MMOJIMMEPHI. CTpOeHI/Ie KpaxmMajia U OCJITIOJIO3EbI.
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®dusznueckue M XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOJu3, KaueCTBEHHas

peakIus ¢ H0JI0M)

4 A3oTcozepKale OpraHndeckiue COeqMHEHUS

AMUHOKHUCIOTHI Kak aM(pOTEPHBIE OpPraHuyYecKue coeaunenus. Ou3nueckue u
4.1 XAMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IpUMEpe TIIMIMHA). Brosornueckoe

3HAYCHNUEC aMHHOKHCJIIOT. HGHTI/IIII)I

Benku Kak TIPUPOJHBIE BBICOKOMOJIEKY/SIPHBIE CcOoenuHeHus. [lepBuuHas,
4.2 BTOpUYHAsE U TPETHYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

5 BricokoMONIeKyIsIpHbIE COETMHEHUS

OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHHWI: MOHOMED,
51 MOJMMEDP,  CTPYKTYPHOE  3BEHO, CTENEHb IOJMMEPHU3ALUU,  CPEAHsA
MoJeKkylsgpHasg Macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYIISPHBIX

COG)II/IHGHI/Iﬁ — NOJIMMEpHU3alnA U IMOJIUKOHACHCAIHUA

DKCNEepUMEHTAIBHBIE METOJbI HM3y4eHUS BEIIECTB W WX MpEeBpaIlcHUM:
5.2 O3HaKOMJIEHHE C oOpa3naMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykoB. [lonydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

XUMHYECKUH 3neMeHT. AToM. Sapo aroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
L1 DHepreTuyeckue ypoBHH, MIOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-ITI€MEHTHI.
OcobenHocTH pacnpeneneHus 3IeKTPOHOB M0 OPOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(MUTYpALIHUs aTOMOB

[lepuomuueckuil 3akoH U llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CBsA3b epuon4ecKkoro 3akoHa u Ilepuonnyeckoii cucremsl
10 xumuyeckux snemeHToB .M. MenzaeneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHMS CBOMCTB XHMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMH IMPOCTBIX U CIOXHBIX BELIECTB MO TpyNIaM U MEepUosaM.

3HadeHue NEepUoaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

13 CTpOGHI/Ie BEIlIECTBA. XHUMHYECKas CBiI3b. BuHOBl XUMHYECKOH CBS3U

(KOB&J’ICHTH&H HCMIOJIAIpHAA MW TOJIApHAas, HWOHHAJd, MeTaHHI/I‘-ICCKaSI). Hownsr:
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KAaTHOHbl M aHUOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW XUMHUYECKOU

cBs13U (0OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). BomopoaHast cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BeniectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIIIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUIIA KPUCTAIMYECKOM pemérku. [loHsTHe o aucnepcHbIX
cucremax. VIcTUHHBIE U KOJIJIOMIHBIE pacTBOphL. MaccoBast 101 BellecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COEMHEHUH. Homenknarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peakuus.  Knaccudukamuss — XMMHYECKUX — peakuMii B
HEOPraHWYECKOW U OPraHUYeCKON XUMHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,

3aKOH COXpaHCHUA U IPCBpAICHUA SOHEPTUH ITPH XUMHUYCCKHUX PCAKIIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMmuueckoe paBHoBecue. (DakTopsl, BiIUSOLIIUE Ha

cocrosinre xumuieckoro pasHoBecus. [Ipunmun Jle [larense

1.10

OnekrponuTrdeckas auccormanus. CuibHbIE U cinabbie anmekTponuThl. Cpena
BOJHBIX PACTBOPOB BEINECTB: KHUCJas, HEUTpanbHas, IenovHas. Peakiuun

HOHHOI'0 0OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pC€aKknuu

HeopraHquCKaﬂ XHUMUA

2.1

Hewmerannsl. [lonoxenne HemetamwioB B [leproauyeckoil cucteMe XuMHYECKUX
anemenToB J[.M. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. DU3HYECKUE

CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB (HAa MpUMEpPE KHUCIOpOAa,

cepsl, pochopa u yriepoa)

2.2

XUMHUYECKUE CBOMCTBA BAXXHEWIIMX HEMETaUIOB (TaJOr€HOB, CEpbl, a30Ta,
docdopa, yrimepoma U KpEeMHHUS) U HUX COCAMHEHUH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIIMX KHUCIIOT, BOJOPOJHBIX coenuHeHwmit). [IpumeHeHne

BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

2.3

Mertannsl. [lonoxenne meramuoB B llepuoanueckodl cUCTEME XUMHUYECKHX
anemeHToB J[.1. MenzaeneeBa. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. O0mue puzndeckue cBoiicTBa MeTayuioB. CrijiaBbl METaIIOB.

9HeKTpOXHMI/I‘{eCKHﬁ pAx HaprDKeHI/Iﬁ MCTAJIJIOB
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XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATpUM, KaJlMi, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JK€Je30, Me/lb) U MX coeauHeHuil. OOuiue

crocoObI OTy4eHust MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHHUKE

2.5

I'enermueckas CBA3b HCOPTraHNYCCKHX BCIICCTB, IPUHAJICIKAIIUX K pa3JIMYHbIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecnie4eHHH HKOJIOTUYECKOM, IHEPTreTUYECKOW W MHIIEBOU
0€30MacHOCTH, PA3BUTHH MEIUIUHBI. [IOHITHE O HAYYHBIX METOJIaX MTO3HAHUS

BEIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus: 00 0OMIUX HAYYHBIX MTPUHIIUIIAX TPOMBIIIICHHOTO TOJTYISHUS
Ba)XKHEUIIINX BEHIECTB. YeNOBEK B MUPE BEUIECTB M MATEPUATIOB: BAKHEHUIINE
CTPOUTENbHBIE MaTe€pUaJIbl, KOHCTPYKIIMOHHBIE MAaTepHalibl, KPACKu, CTEKJIO,
KepamMuKa, MaTepuaibl JJIs AJIEKTPOHUKH, HAaHOMAaTepHUalbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMusa o 300pPOBEEC 4YCJIOBCKA: TIIpaBHJIa HCIIOJIB30BaHHA JICKAPCTBCHHBIX
MpernaparoB, TNpaBuia OE30IacHOTO WCIOJIb30BaHUS IPEIapaToB OBITOBOM

XHUMHHU B HOBCGHHGBHOP'I KHU3HU
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Xumus, 10 knace/ IN'abpuensn O.C., O61iecTBO ¢ orpaHUYeHHON
0oTBeTCTBEHHOCTHIO «/IPODA»; Aknimonepnoe oOectBo «M3narenscTBo
«IIpocBenieHue»

Xumus, 11 knacc/ I'abpuensn O.C., O611ecTBO ¢ OrpaHUYCHHON
oTBeTCTBEHHOCTHIO «/IPODA»; Aknmonepnoe obiectBo «M3narenscTBo
«IIpocsenieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Tecter mo xumun. 10 knacc: k yueOnuky ['abpuensina O.C. «Xumus. 10 k1.
ba3zoBebiit ypoBeHb» — Psi6oB M. A.

Xumus. 10 knacc. KontposnbHble 1 mpoBepouHble paboThl. ba3oBblil ypoBeHb —
["a6puensn O.C.

Xumus. 11 knacc. KoHTposibHBIE ¥ TPOBEPOUYHBIE pa0OTHI K YU€OHUKY
INabpuensna O.C. ba3oBblii ypOBEHb.

COopHuk 3a1a4, yrpaxHeHU u TecToB 1o xuMmuu. 10-11 xmaccer - Ps6oB M.A.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija
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