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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHMM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3ynbTaTaM OCBOEHUA (enepanabHO 00pa3oBaTeNbHON
nporpaMmbl  cpeaHero obmero oo6pazoBaHus (DPOII COO), mnpencraBieHHBIX B
denepanibHOM rocynapcTBeHHOM oOpasoBatenbHOM ctanaapte COO, ¢ yuérom Konueniuu
npernojaBanus ydyeOHOro mpenMera «XuMHUS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3yloOUMX OCHOBHBIE OOpa3oBaTElbHBIE NPOrPaMMBI, U
OCHOBHBIX ToJIOkeHU «CTparterun pa3BuTusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon 110 2025 roga» (Pacnopspkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0I0OB K pa3pabOTKe NporpaMMbl MO XUMHH, K OIpPEACICHHUIO 00Ien
CTpaTeruu OOYy4YEeHHs, BOCIUTAHUS M PA3BUTUS OOYyYaIOIIUXCS CPEACTBAMHU Y4eOHOIO
npenmera «Xumus» st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIENTYajbHbIE
nosoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH €€, colepkKaHus, PEe3yJbTaTOB
oOy4deHus ¥ TpeOOBAHMM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHHE, TOJIy4aeMO€ BBIITYCKHUKAMH 00I11e00pa3oBaTeIbHOM
OpraHu3alliy, SBISIETCS HEOThEMJIEMOM dYacThlo UX 00pa3oBaHHOCTU. OHO CIYKHT
3aBEepIIAOIIMM 3TANOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KITHOYEBBIX
[IEHHOCTEW, MPUCYIIMX IEJOCTHON CHUCTEME XHMMHUYECKOro oOpa3oBaHHs. OJTHU IIEHHOCTU
KacaroTCsl TO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHMSI MUPOBO33PEHUS U 00IIEH KYIbTYphl
YeJIoBEeKa, a TaKKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3[0POBBIO H
npupoaHoi cpene. Peanmusyercs xumuueckoe oOpa3oBaHHME OOydYaroOlIMXCs Ha YPOBHE
CpeaHero oo0I1ero oopa3oBaHus CpeICTBAMU YUCOHOTO IpeaMeTa « XUMHUs», COAepKaHue U
MIOCTPOCHHE KOTOPOTO OMpENETIEHBl B MpOorpaMMe MO XMMHH C Y4E€TOM CHEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHUS B TTO3HAHUU MPUPOJBI M B MaTEPUAIBHON >KM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IIeJIeH Y MPUHIIMIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oomero oopasoBanus B Poccuiickoit deneparum.

XuMHUS Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyi poiib B
COBPEMEHHOW IMBWJIM3AIlMH, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KylnbTyphl. OHa
BHOCHUT CBOHM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJICTaBICHU 00 OKpY’KaloLIeM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa,
KoTopoe (GopMupyeTrcss B XMMHHM Ha OCHOBE IIOHUMaHHUs BEIIECTBEHHOTO COCTaBa
OKPYXAIOILIEro MUPa, OCO3HAHMS B3aUMOCBSI3U MEX]ly CTPOCHHEM BELIECTB, UX CBOMCTBAMU
Y BO3MOXXHBIMH 00JIaCTSIMHU IPUMEHEHHS.

TecHo B3auMoOnEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTajla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TpyAa H
KU3HA KaxJI0ro uiaeHa oOuiectBa. CoBpeMEHHas XMMHS KaK Hayka CO3MJATelbHas, Kak
HayKa BBICOKMX TE€XHOJIOTMI HalpaBlIeHa HAa PELIeHHE II100ajabHbIX MPOOJIEM YCTOWUHUBOIO



pa3BUTHUS YEJOBEYECTBA — CBIPbEBOW, DHEPreTUYECKOM, IMHUIIEBOM, JAKOJOTHYECKOU
0€30MacHOCTU U OXPaHbI 3710POBBS.

B cootBeTcTBUM ¢ OOUIMMHU LENSIMU M NPUHLUIIAMH CPEAHEro oluiero oOpa3oBaHHUs
compepkanne npeamera «Xumus» (10—-11 xmaccel, ©0a30BbI  ypOBEHb U3YUYEHUS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOy4YarouIuxcs,
HEOOXOIUMYIO WM IS BBIPA0OOTKA MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIIOYEHHSI B KM3Hb COLMyMa, MPOJOLKEHHS OOpa3oBaHUs B Pa3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisonuMu nipeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «OO0mas M HeopraHuyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIepXKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMAa 3HAHUH 10 HEOPraHUYECKOU XUMUU (C
BKJIFOUYCHUEM 3HAHUW U3 OOIeld XUMUHU) U opraHudeckod xumuu. dopmupoBaHue JaHHOU
CUCTEMBbl 3HAHUM MpU M3YYEHUH MpeaMeTa O0ecreyrMBaeT BO3MOKHOCTb PACCMOTPEHHMS
BCEro MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa comepxanust KypcoB — «Opranuueckas xumus» u «OOmas
HeopraHudeckass XUMus» c(opMuUpoBaHa B MpOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOIO
NOJIX0Jla K M3Y4YeHHUI0 y4eOHOro mMarepuana ¥ o0ycloBJI€Ha MCTOPHUYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUN HA OMPENCIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKou
XUMUH BEHIECTBA PACCMATPUBAIOTCA Ha YPOBHE KIACCHUYECKONM TEOPUU CTPOEHUS
OpraHWYECKUX COEIWHEHHH, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHUX M SJIEKTPOHHBIX
npe/ICTaBlIeHUn 0 cTpoeHuH BeriecTB. CBeieHus1 00 M3ydaeMbIX B Kypce BEIIECTBaxX Jal0TCs
B Pa3BUTHH — OT YIJIEBOJOPOJOB /10 CJIOKHBIX OMOJOTMYECKH AaKTHBHBIX coeAuHeHuil. B
Kypce OpraHMYecKOW XMMHUU IMOJIYyYaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHusi IMEpBOHAYAJIbHBIE MPEACTABICHUS O  XUMHYECKOW  CBS3H,
KJIacCU(UKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI,
0 XUMHYECKOHN PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBIH Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS TEOPETUYECKUU MaTepuan |
(bakTONOTMYECKHE CBEJCHHUSI O BEUIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0mas 1 HeopraHudeckasi XUMUs» 00YyJaroIIMMCSl MPEJOCTABIISIETCS BO3MOKHOCTD
OCO3HATh 3HAUYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTHYECKHX
MO3UIMH, TIyOXXe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIMI 53TOro 3aKkoHa — OT
00001aro1Iei 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHMN O BaKHEWINMX BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHHH, & TAKXXE O XUMHUYECKMX PEAKUUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
poTeKaHus aomnonHsercs B Kypcax 10 n 11 kimaccoB aneMeHTaMu COAEpKaHUS, UMEIOIIUMHA
KyJbTYPOJOTUYECKUA U TPUKIAIHONW XapakTep. JTHU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMHU HayKaMH, pPacKpblBalOT €€ pojib B IO3HABAaTEIbHOM M
MPAKTUYECKOHN JIeSITEIbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K TIPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKUX TMPUIIOKEHUNH XUMHHM, TIOMOTaIOT



BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOieMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HHPOPMAIUI0O U TPUMEHATh €€ s
MOMOJHEHNUS] ~ 3HAHWW,  PEUICHHS  MHTEIUIEKTYyalbHBIX M JKCIEPUMEHTAIBHBIX
HCcCleIoBaTeNbCKUX 3a7ad. B menoM copepkanue yuyeOHOro mpeamera «XuMUs» JaHHOTO
YPOBHSI U3Y4YECHUSI OPUEHTUPOBAHO Ha (hOPMUPOBAHUE Yy 00YUAIOIIUXCS MUPOBO33PEHUECKOM
OCHOBBI i1 TOHUMaHUs (Quiocohckux wuaeh, TakuX KakK: MaTepHalbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHUEM, IIO3HABAEMOCTh NPUPOJHBIX SBICHUNA NYyTEM HJKCIEPUMEHTA U PEIICHUS
MIPOTUBOPEUMI MEXKAY HOBBIMU (DaKTaMH M TEOPETUUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
pOJIM XUMHUU B PEIICHUU DKOJOTHYECKUX Mpo0JIeM, a Takke MpodsemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUA U MAaTEPUAIIOB.

B mrane pemieHus 3amad BOCHHUTAHUS, Pa3BUTHUS M COIMATM3AIMH OOYyYarOITUXCS
NPUHATBIE TPOTPAMMOM MO XMMHUHU MOAXOJIbl K OMPEICICHHUIO COJICP)KAHUS M MOCTPOCHUSA
npeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHME YHHUBEPCATBHBIX Y4eOHBIX JICHCTBUH,
UMEIOIIMX 0a30BO€ 3HAUEHHUE JJISl PA3IMYHBIX BHJIOB JIESITCIBHOCTH: PEIICHHS TPoOJieM,
MOWCKa, aHajau3a W o0paboTKKM WHGOpPMAIUU, HEOOXOAUMBIX ISl MPUOOPETEHHS OIbITa
MPAKTUYECKOM W MCCIEN0BATEILCKOU JAEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHWU XUMUHU.

B mpakTuke npenogaBaHus XUMHHU KaKk Ha YPOBHE OCHOBHOrO oOIero o0pa3oBaHWUS,
TaKk ¥ Ha YPOBHE CpEJHEro oO0IIero ooOpa3oBaHUs, MPU OMPEAEIICHUU COIEPKATEIbHOM
XApAaKTEPUCTUKHU LENEH M3Y4YEHUs MPEIMETa HANPABICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaJIULIMOHHO TIPU3HAETCS (POPMUPOBAHUE OCHOB XHMHMUYECKOW HAyKd Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW NESITEIBHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOOUWYECKOW TOYKM 3pPEHHS TaKOW MOAXOI K
ONpENICIICHUIO LEJIEH N3YUEHHUSI IPEIMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo TaHHOW TOYKE 3PEHHUS [JIaBHBIMU LEJISIMU U3YUYEHUS MpeaMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIIOTCS :

e (¢dopMHUpOBaHUE CHCTEMBl XHMHUYECKHUX 3HAHUN KaK BaXKHEHUIIEH COCTaBJIAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXkKAT KIIOUEBbIE OHITHS,
(dbyHIaMeHTanbHbIe 3aKOHBI M TEOPUH XWMHH, OCBOCHHE SI3bIKa HAYKU, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJICHUE C HCTOPUEUN UX PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS BEIIECTB
U XUMHUYECKHX  pEaKIui, HEOOXOAMUMBIX IJsi  TNPHOOPETCHHS  yMEHUH
OpPUEHTHUPOBATHCSA B MHPE BEIIECTB M XUMHUYECKUX SIBICHUWA, UMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHUM U CIOCOOOB [EATENIBHOCTH, CBSI3aHHBIX C HAOJIIOJCHUEM U
OOBSCHEHHEM XHUMHYECKOTO DJKCIEPUMEHTA, COOIIOACHUEM TIPaBHI OE30MacHOTO
oOpalleHus ¢ BeIeCTBAMM.



Hapsiny ¢ atuMm, conepkaresibHas XapaKTepUCTUKA LEJIeH U 3a/1ay U3y4yeHUsl peIMeTa
B IporpaMmMe IO XUMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH
MPUOPUTETAMU B CUCTEME CPEAHEro oluiero oopazopanus. CeroHs B MpenoiaBaHuu XUMHU
B OoJyiblIel CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJep KaHHUs
oOy4eHHMsl, OpPUEHTHUPOBAHHOW Ha IMOATOTOBKY BBINYCKHUKA 00II€00pa3oBaTEIbHON
OpraHu3alyy, BIAJCIONIEr0 HE HaOOpOM 3HAaHUM, a (QYHKIUMOHAIBHOW TIPaMOTHOCTBIO, TO
€CTh CII0CO0aMH U YMEHUSIMU aKTUBHOTO MOJIyYEHHs 3HAaHUU U MPUMEHEHUS! UX B PEalibHOM
KU3HU JUIsl peIIEHUs TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TMUM mnpu u3yyeHUM MpeaMera «XHUMHsS» JOMUHUPYIOIIEe 3HAuYC€HHE
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

aganTanus OOydaloIIMXCA K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MHpA,
(dopMHUpOBaHUE MHTEIJIEKTYaIbHO Pa3BUTONW JMYHOCTHU, TOTOBOM K caM0oOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOATEIbHOMY MPUHITHIO TPAMOTHBIX PEHIEHHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

dbopMupoBaHuEe y O0OYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUN),
UMEIOIUX YHUBEPCATbHOE 3HAYCHUE JMJIA Pa3IMYHBIX BHUOB JIESITEIbHOCTH: DPEIICHUS
npo0JsieM, MOMCKa, aHau3a U o0paboTku MHGOPMAIMKN, HEOOXOAUMBIX IJISi MPUOOpPETEeHUS
OTbITA JIEATEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XUMHUH, a TaKXKe IS
OLICHKM C TIO3UIUN SKOJOTMYECKOM O€30MacHOCTH XapakTepa BIHUSHHS BEIIECTB MU
XUMHYECKUX MPOIIECCOB Ha OPTaHMU3M YeJIOBEKa U MPUPOIHYIO CPEIy;

pa3BUTHE  TIO3HABATEIbHBIX HMHTEPECOB, HHTEJUIEKTYyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYarOIIMXCcs: CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOPETaTh HOBbIE 3HAHUS
0 XUMHUU B COOTBETCTBUU C >KU3HEHHBIMHU MOTPEOHOCTSIMHU, MCIIOJIB30BATh COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTHHU MJIA MOWMCKA M aHaln3a Y4eOHOW W Hay4dyHO-TIOMYJSPHOM
UHGOPMAIIH XUMUYECKOTO COICPIKAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIONMIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUICHHUS, HaOII0aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOIWMBI, B YaCTHOCTH, TMPH I[UJIAHUPOBAHHUM M  TPOBEICHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTAHUE y OOydaromuxcsi yOeXIEHHOCTH B T'yMaHHCTHYECKOW HAIpaBlIEHHOCTU
XUMUH, €€ BaXHOW poJM B peUIeHHH TJo0aJdbHBIX MpoOJeM  palloHaIbHOIO
IIPUPOAOIIOIB30BaHNs, MOMOJIHEHHSI YHEPIETUYECKUX PECYPCOB U COXPAHEHHSI IPUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOrO OTHOUIEHHSI K MIPUPOJE U CBOEMY
3I0pPOBBIO, a TaKKe€ MNPUOOPETEHHsS] OMNbITa HCHOJIB30BAaHUS TMOJMYYEHHBIX 3HAHUM IS
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBI3AHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B yueOGHOM Tmutane cpemnHero oOmiero oOpa3oBaHUsS mpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMPEeAMETHOI o0nactu « EcTecTBeHHO-HayUHBIE MTPEIMETHD.

OO1iee yncno 4acoB, OTBEAEHHBIX ISl U3yUEHUS] XUMHUH, Ha 0230BOM YPOBHE CPEIHETO
oOmrero oOpa3zoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 gaca (1 gac B Hezielni0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bytnepoBa, €€ OCHOBHbIE moOJOkeHUA. CTpPYKTypHbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHuyeckux COeAMHEHUN (CUCTEMaTHYeCKasi) U TPUBUAJIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEUIECTB, HAONIOJCHHE H
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AJTKAHOB: (U3MUYECKHE W XMMHUYECKHE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHI psiA.
ALleTUIEH — TMPOCTEUIIMH NPEACTABUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceoucmeda (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3bL MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKU YIIIEBOAOPOAOB. IIpupoAHbIN ra3 U NHOIYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnnslii yrosib ¥ NpoaAyKThI €ro nNepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJCHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
JTUJICHA U U3YyYEHHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:xamue oprann4yecKue coeuHEeHUs

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAsl PEaKUusl Ha MHOIOaTOMHbIE cMpThI). [elicTBue Ha
opraHusM 4esoBeka. [I[puMeHenune rmneprusa u STUICHIJIMKOIIS.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckne 1 XUMHUYECKHE CBOIMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe WU
npuMeHenune. CteaprHOBas U OJIEMHOBAsI KMCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'maponmu3 xkupoB. [IpuMeHeHHE KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucinenne ammuayabsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

Kpaxman n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania 1
HEJUTI0JI03bl.  DU3MYECKMEe M XMMHUYECKHE CBOMCTBA Kpaxmana (THApPOJIU3,
KAueCTBEHHAs PEaKIUs C UOJIOM).

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHCTBUE TIIMILIEpUHA C
ruapokcugom Meau(ll)), ampnerunoB (OKHCIEHHE aMMHUAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rumpoxcumom memu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKane OpraHn4eCKue COCIUHEHU.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benkn kak mpupoAHbBIE BBICOKOMOJEKYJSIpHBbIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HAOJFOICHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OCIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUS
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OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJsieKyJisipHass Macca. OCHOBHBICE METOABI CHHTE32 BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAILHBIE METO/Jbl M3YUYEHHUS BEIIECTB M WX IMPEBpAICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUC, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEpPEHHE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHBb, BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kimeTka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

[leorpadums: MuHEpadbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAEeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX TEPHUOOB. DIEKTPOHHAS KOH(PHUTYpaIlis aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEepHoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U TIOJISIpHAs,, HOHHAS, METa/lInueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJIADHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKOU PEIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1 BELIECTBA B pacTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHMYECKOW XMMHH. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYEeCKOTO paBHOBecus. [Ipunuun Jle [llaTenwe.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanusa Tabmun «lleprogudeckas cuctemMa XHUMHUYECKHX 3JIEMEHTOB /Jl.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BEILIECTB C IIOMOIIBK) YHUBEPCAIBHOIO HHAUKATOPA, PEAKLIHHU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITAN.

Pacuérnbie 3anaum.
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Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCMOJIB30BAHUEM TOHSITHS «MACCOBAsI
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IpruMeHeHnEe BaXKHENIIIUX HEMETAIIOB U UX COEUHEHUH.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUYECKUHN Pl HATPSYKEHUH METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUS BEUIECTB M WX IPEBPAILCHHIA:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
HKCIIEPUMEHTATBHBIX 3aj]lay, HAOIO/IEHUEe W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMy KHUCIOT M IWIEJI0YEM, KAYECTBEHHBIE pPEAKUUMU Ha KaTHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IIPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEILIECTB.
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YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuUMHS ¥ 370pOBbE YEIIOBEKA: MpaBHJa WCIIOB30BAHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCYyIIECTBISCTCS 4Yepe3 HCTOJb30BaHHE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TCOpHUs, aHalU3, CHUHTE3, KiIacCHPUKaAIUs, TNEePUOAUIHOCTh, HAOI0ICHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYCCKUH YpPOBCHb,
BEIIECTBO, TelI0, OO0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, (QHU3UUIECKUE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHonorus: XUMHMYECKAS IIPOMBIIIIJICHHOCTS, METAJLTYPIusl,
IIPOU3BOJICTBO CTPOUTEIIBHBIX MaTepUaos, CEJIbCKOXO03MCTBEHHOE
IIPOU3BOJICTBO, MULLEBas IIPOMBILJIEHHOCTb, dbapmaneBTHYeCKas
IIPOMBILUJIEHHOCTD, MPOU3BOJACTBO KOCMETHUYECKHX IPEINApPAaTOB, MPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTepUaos, DIEKTPOHHAs IIPOMBILIJICHHOCTD,
HAaHOTEXHOJIOTUU.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IOIXOJ0M B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOUUMHCS POCCUUCKON T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CAaMOOIIPEIETICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTSAMHU U UJIeallaMi POCCUMCKOTO IPakIaHCKOT0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIPHOW M TPAKTUYCCKON NEATETHLHOCTH
OOy4YaroMMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .
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OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS O COLMAIBHBIX HOPMax M NpaBUiIaX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMUHU, OCO3HAHMSI TOTO, YTO JOCTH)KCHHUSI HaYKH €CTh PEe3ybTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  HMHPOPMAUU O  TEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHMUS IIEHHOCTEeH 3J0pOBOro M 0Oe30macHoro obpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);
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5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEIOBATEIIHCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUUECKOMY H3YYEHUIO Tpodeccuil pa3iuyHOTO poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peaau3aii COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOseM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUI, NPUHOCIIIMX BpPEd OKpYKaroIMel
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITAa JEATEIIBHOCTH 3KOJIOTMYECKOW HAIMpPaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEeM MUPE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUH NPOoOJeM COXpaHEHUS
MIPUPOJIHOTO PAaBHOBECHS,
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yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
mpoOJieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IOHUMAHUA CYUIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHHS HA OCHOBE HAY4YHBIX (DAKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEILHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUSI»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEU(UKYy METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIE JEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAJIbHBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.
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MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjiajenne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  TNO3HABATEJbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KCHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIBHOCTH C TIOCTaBJIEHHBIMU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU JUISI KiIacCU(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOH pEAKIUH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaAyYHOT'O MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a
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XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pPEe3yIAbTATOB MCCIIEIOBAHMSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIaHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IUYHBIX
METOA0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUAOB U (popm
NpeCTaBICHUS, KpUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD U
HEMPOTUBOPEUYNBOCTb;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

NpUOOPETaTh OMBIT MCIOIB30BaHUS MH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMEeil: MPUMEHSTh MEXKIpeAMETHbIe ((pu3nuecKkue u
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaemMoil TeMbl B XOJe JHaora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU MIPHU
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAHMS MO3ULIMI B X0J1€ 0OCYKJIEHUSI U OOMEHA MHEHUSIMH.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:
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CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpEJIaraéMblil aJropuTt™M JEHUCTBHM IpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMHM MBIIUICHUS U KyJIbTYpbl JUYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUS (XUMUYECKUH DJIIEMEHT, aTOM, 3JIEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(GyHKIIMOHANIBHASL TPYIMNa, paauKall, U30MEpHUsi, U30MEphbl, TOMOJOTUYECKUN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COECIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMSI MacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAHUU
BAKHEUMIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW IEATENbHOCTH
YEJI0BEKa,;
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c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIIMCAHUHU COCTaBa, CTPOCHHUS U IPEBPAIECHUN OPTaHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB I MUTFOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIPHbIE COEIMHEHHUS), JaBaTh UM Ha3BaHUS IO
cuctematnueckoit Homenknarype (IUPAC), a Takxke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAsl KHUCJIOTA, CTEapUHOBAas KHUCIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOXKEHHUS TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOMCTB BEIECTB OT HUX COCTaBa U CTPOCHHUs; 3aKOH COXPaHEHUs MacChl
BEILECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
¢u3nyeckne U XMMUYECKHE CBONCTBA TUIMUYHBIX MPEICTABUTENEH Pa3INUHBIX
KJIACCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUJIEH, MPOIMWIEH, aleTHIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (EeHOJI, aleTanbIerul, MypaBbuHas U YKCyCHash KHCIOTBI, IJII0K03a,
Kpaxmaj,  LEeJUIFJIO3da, aMHHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YIA€BOJOPOAHOTO ChIpbsl (HE(PTh, MPHUPOAHBIA Tra3, Yroib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA I MPOIAYKTa
peakUuy IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOIO W3 HCXOIHBIX
BELLECTB WM MPOAYKTOB PEAKIIIH);
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c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYeHUE HDTUJIEHA W M3YUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC pPEaKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmanmu, UHTepHET U APYTUX);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacHOCTh BO3JEHCTBHUS Ha JKUBBIE OPTaHU3MbI OMPEIEIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC
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[IpeameTrHble pe3yibTaThl OCBOCHUS Kypca «OOmias U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaAKTUYECKUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLMALIUS, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOINYECKHUM SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIE MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHU;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIibli ra3, aMMHuakx,
ran€Hasi U3BeCTh, HETaII€HAs] U3BECTh, TUTHEBAs COAA, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJHAs) B
COCOMHEHUAX, THI KPUCTALINYECKOW PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;
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c(hopMUPOBAHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEIEIEHHOMY KJIacCy/TpyIiie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTEepHbIE TUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBATh CMBICI MEPUOIAUYECKOTO 3aKOHA
JA. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOILYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX »3JIeMEeHTOB 1—4 mnepuonoB llepuoamyeckoil cuctemsl
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
BJIEKTPOHHBIE opOuTammy, «QHEPTreTUUYECKHUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB pa3IUYHBIX KJIacCOB,
NOATBEPKJaTh CYIIECTBOBAHWE NEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH TI0
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHUIO CTENIEHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIUM, YUYaCTUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHHUS PEAKIUN pazIMYHbBIX
TUIIOB, TIOJIHBIE W COKpaIIEHHBIE YypaBHEHUS peakIui HOHHOTrO OOMEHa,
YUYUTBHIBAsA YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAOIINE
Ka4eCTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HWOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pPacTBOpax
HEOPraHWYECKHUX BEIIIECTB;

c(hOpMHUPOBAaHHOCTh yMEHHUM PACKpPHIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOW PpEaKIMh OT Pa3IM4HbIX (AKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

c(hopMHUPOBAaHHOCTh YMEHHUW XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHOM KUCIOThI, aMMHUaKa, a
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TaKke cPOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MOHSATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MpU  XUMUYECKUX PEAKIHUIX, MacChl BellecTBa WM 00BbEMA Tra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

chOpMUPOBAHHOCTb ~ YMEHHMH  coOOJIOJaTh  MpaBUia  IOJIB30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIONHATH XUMUUYECKHUI
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKIuu, peakiui HOHHOr0 OOMEHAa, KauyeCTBEHHBIC pEakIMd Ha CyibQar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYyJOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaIIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHHKaIuu, MHTEpHET U ApyTrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUS HA >KUBbIE OPraHU3Mbl ONpPEAECIEHHBIX BEIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUIA;
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JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPTraHNMYECKUX COETUHEHNN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2
99 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 5 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIIEBOA0POIOB 3 1
' U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTHARE: D 7 1

CrnoxHble 3¢upbl
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3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meraib
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IlpakTuyeckue
n/n Beero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
http://him.1september.ru
. . http://school-
1 [IpeameT opraHn4eckoil XUMHH, €€ 1 03.09 collection.edu.ru/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopust CTpOEHHUSI OPraHUYECKUX http://school-
2 coemuaeHuit A. M. Byrneposa, € 1 10.09 collection.edu.ru/
OCHOBHBI€ I0JIOKEHUS
[IpencraBnenue o kiaccuduxanuu
OPraHUYECKUX BEILECTB.
3 Homenknarypa (cucremMaruueckasi) u 1 17.09 http://him.1september.ru
TPUBUAJIbHBIC HA3BAHUSA
OPraHU4YECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 24.09 http://school-
TOMOJIOTUYECKHUM Pl ' collection.edu.ru/
MertaH u 3TaH — npocTenime ,
5 1 01.10 http://him.1september.ru
MIPEACTABUTENN AJIKAHOB
AJKeHBI: COCTaB U CTPOEHUE, http://school-
6 . 1 08.10 .
CBOHCTBA collection.edu.ru/
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http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OTUiEH U NPOIUIEH — IpoCcTeiIne

7 15.10 http://him.1september.ru
IIPEICTAaBUTENN AJIKEHOB
[Ipaktuyeckas padora Ne 1. o/ fschool.

8 «HOUJIytIeHI/Ie 9TUJICHA U U3Y4YCHHUEC €ro 22.10 collection.edu.ru/
CBOMCTB»
Anxanuensl. byraguen-1,3 u

9 MetuinOyraguen-1,3. [lonyuenue 29.10 http://him.1september.ru
CUHTETUYECKOTO KayyyKa 1 pe3UHbI
AJNKUHBI: COCTaB U 0COOEHHOCTHU

10 CTPOEHUSI, TOMOJIOTUYECKUI PS/I. 1211 http://school-
AlleTHIIEH — MPOCTEUIIHI collection.edu.ru/
MIPE/ICTaBUTENb aJIKHHOB

11 BHqHCHeHH‘,ﬂ 110 YPABHCHHUIO 19.11 http://him.1september.ru
XUMUYECKON peaKun

12 ApeHbl: OEH30J1 U TOJIYOJI. 2611 http://school-
Tokcu4HOCTH apeHOB ' collection.edu.ru/
['eneTnueckas cBsI3b yriaeBOJOPOIOB,

13 MPUHAUISKANTUX K PA3TUIHBIM 03.12 http://him.1september.ru
KJ1laccaM
[IpupoaHble ICTOUHUKHI

14 YIJI€BOJIOPOJOB: IPUPOAHBIN I'a3 U 10.12 http://school-
MOMYyTHBIE HEe(TAHBIE ra3bl, HEPTH U collection.edu.ru/
MIPOJIYKTHI €€ nmepepadoTKu
[IpupoaHble HICTOYHUKU

15 YII€BOOPOJAOB: IPUPOIAHBIN I'a3 U 17.12 http://him.1september.ru

NOIMYTHBIE HEPTSIHbIE ra3bl, HEPTH U
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MPOIYKTHI €€ epepaboTKu

KoHuTpomapHas pabora o pazueny

http://school-

16 24.12 ;
«YTeBogopoas» collection.edu.ru/

17 Hlpenexbiibie 0AHOATOMHBIC CIMPTHI: 14.01 http://him.1september.ru
METaHOJ 1 3TaHo. BomopoaHas cBs3b

18 MHOroaroMHbI€ CIIUPTHI: 2101 http://school-
3TUJICHTJIMKOJIb U TIULICPUH collection.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

19 (br3UYeCKre U XUMUYECKHE CBOMCTBA, 28.01 http://him.1september.ru
MIPUMEHEHUE

20 Anpaerunsl: GopMabaeTUI U 04.02 http://school-
areTanbaerug. AlueTod collection.edu.ru/
OIHOOCHOBHBIE ITPEIETBHBIE

21 KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U 11.02 http://him.1september.ru
YKCyCHas
[TpakTruueckast pabota Ne 2.

22 «CBolicTBa pacTBOpa YKCYCHOM 18.02 hitp: > chool

collection.edu.ru/

KHUCIJIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI,

23 KaK MPEJICTaBUTEIH BBICIIUX 25.02 http://him.1september.ru
KapOOHOBBIX KHUCIOT

o4 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX 04.03 http://school-
KHCJIOT, NX MOIOIIIEE JCHCTBIE ) collection.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIE

25 KapOOHOBBIX KUCIOT. [ uapoaun3 11.03 http://him.1september.ru

CJIO’KHBIX 3(h)UpPOB
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Kupsr: runponns, IpuMeHeHue,

http://school-

26 18.03 .
OHMOJIOTHYeCKast POJIb KUPOB collection.edu.ru/
VYrineBospl: cocTaB, KiIacCU(PUKAIUS.

27 Baxneitmune npeacraBuTenu: 01.04 http://him.1september.ru
TIIFOK03a, PPyKTO3a, caxapo3a

28 Kpaxman u nemnrono3a kak 08.04 http://school-
MIPUPOIHBIE TIOJIUMEPBI ' collection.edu.ru/
KontponbHas padoTa no pasaeny
«Kucnopoxnconepsxkamnime )

29 p p 15.04 http://him.1september.ru
OpTraHUYECKUE COCTMHEHUS/

Bcepoccuiickas mpoBepodHas padoTa
OO01as XxapakTepucTUuKa

30 a30TcoJepKaIlINX OPraHNIYSCKUX 29,04 http://school-
coequHeHH / Beepoccuiickas ' collection.edu.ru/
poBepoyHasi padbora

31 AMWHBL: METHJIAMHAH U aHWIHH 29.04 http://him.1september.ru
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHUYECKUE COCTUHEHUS, UX

http://school-

32 onosornyeckoe 3Hauenue. [lenTunel. 06.05 B

collection.edu.ru/
benku xak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSIMHEHHUS
OCHOBHBIE TTOHATUSA XUMHUHU '

33 . 13.05 http://him.1september.ru
BBICOKOMOJIEKYJISIPHBIX COeTMHEHU I
OCHOBHBIEC METOJIBI CHHTE3a

o http://school-

34 BBICOKOMOJICKYJISIPHBIX COCIMHCHUU. 20.05

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
http://him.1september.ru
1 XUMAYECKUI DJIEMEHT. ATOM. 1 04.09 EmiHast KOMIESKIHs
DneKTpoHHas KOHPUTypalusi aTOMOB ' LOP: IpeamerHast
KOJUIEKLIUSA « XUMUSD)
[Tepuonnueckuii 3aKOH U
[epuoanyeckas CHCTEMa XMMHYECKHX http:/him.1september.ru
Enunas xonneknus
2 snemenToB /I. 1. MenpaeneeBa, ux cBs3b 1 11.09
N N [IOP: IIpenmeTHas
C COBPEMEHHOM TEOPHEN CTPOCHUS KOS «XHMID
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUUYECKUX AJIIEMEHTOB U UX http://him. Lseptember.ru
3 COGILI/IHCHI/II‘/’I I10 I'pyIIaMm U 1nepuoaam. 1 18.09 Enunast komaexmus
3HaueHUe TIePUOIUYCCKOTO 3aKOHA H ' LIOP: Ilpeamernas
CHCTEMBI XMMHUYECKHX drieMenToB JI.1. KOJDICKIIA «XHMILD)
MenneneeBa B pa3BUTHUH HAYKH
Crpoenue BemecTBa. XMMHUYECKas CBA3b, http:/him.1september.ru
. Enwunas xomnexums
4 e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS 1 25.09
N LOP: IlpenmerHas
KOBAJICHTHOM CBsI3U. BojopoiHas CBs3b KOJLTEK LIS «XHMUSD
BaleBTHOCT. http://him.1lseptember.ru
Enunast kommexmus
5 OneKTpoOTpULATENBHOCTh. CTENEHb 1 02.10
LOP: IlpenmerHas
OKHCIIeHUs. BemecTsa MOJIEKYIIIPHOTO U KOLTEKIIHS «XHMIEsD
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HCMOJICKYJIAPHOTO CTPOCHHUA

IlonsTue o JUCIICPCHBIX CUCTECMAX.

http://him.1september.ru
E}II/IHaH KOJIJICKI WA

6 HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI. 09.10
A p p HOP: IIpeamertHas
MaccoBas 10JIsIBEIIECTBA B PaCTBOPE KOJITEKIIS «XHMUSD
Knaccudukanus 1 HOMEHKIIaTypa http://him. 1september.ru
7 HEOPraHUYECKUX COEAMHEHUH. 16.10 E/mHas KoJteKius
['eneTnueckas CBsI3b HEOPraHUYECKHIX ' LOP: TIpeamerHas
BEIIIECTB, Pa3IMYHbIX KIIACCOB KOITEKIIEA «XHMID?
Knaccudukanus XuMHUuecKux peakuuii B
HCOPraHnM4eCKON U OPraHuvICCKOU http://him.lseptember.ru
8 XUMHUU. 3aKOH COXpaHCHUA MACChI 23.10 Enunast xommekuus
BEIIECTB; 3aKOH COXPAaHCHUS U ) LIOP: IIpenmeTHas
IPEBPAIIEHUS SHEPTUH [IPU XUMHUIECKUX KOJUICKIHS «XUMHSD)
peaxkusax
http://him.1september.ru
9 CxkopocTts peakiuu. OOpaTumbie 06.11 EjuHas KoJuleKust
peakiuu. XMMHUYECKOE paBHOBECHE ' LOP: IlpeamerHas
KOJUIEKIIHSA «XUMUSD»
IIpakTuueckas padora Ne 1. «Bnusnue http://him. 1september.ru
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH 13.11 Eauiast Koexi
p . p p ’ LIOP: IlpenmerHas
XUMHUYECKON peakinm» T
DNEKTPOIUTHYECKAs TUCCOIUAIUSL.
[ToHsATHE O BOJOPOIHOM MOKa3aTelle http:/him.1september.ru
Ennnast komaexmus
11 H) pactBopa. Peakiiuu noHHOTO 20.11
(pH) p p B LOP: IlpenmerHas
obMeHa. ['uaponn3 opraHN4ecKux u KOS «XUMID>
HEOPraHMYECKUX BEIIECTB
12 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 27.11 http://him.1september.ru
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peakuuu. [lonsitre 06 snexTponmze
pacIyIaBoB U pacCTBOPOB COJIEH

Enunas xomekrms
HOP: IIpeamertHas
KOJUTCKITHS « XAMUS

KoHnTponsHas paborta no pazaeny

http://him.1september.ru
E}II/IHaH KOJIJICKI WA

13 4.12
«Teopernueckre OCHOBbI XUMHUU» HOP: IIpenmerHas
KOJUTCKIIUS « XUMHUS
Mertaimiel, UX TOJIOKEHUE B
[TeproM4IeCcKON CHCTEME XUMUYECKHX http:/him. 1september.ru
EI[I/IHaSI KOJIJICKIIUA
14 anemenToB JI. M. 18.12MenneneeBa u 11.12
LOP: IIpenmertHas
ocobeHHOCTH cTpoeHHs atoM25.120B. KOJUTEKIIHS «XHMUSD)
OO6mwme ¢puznuecKkre CBOMCTBA METANIOB
http://him.1september.ru
15 CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKHI 18.12 Enunast Koiekius
DA HANPSKEHUM METAIIOB ' LIOP: Ilpexmernast
KOJUIEKLIUSA « XUMHUS
XHMMHUUYECKHE CBONCTBA BaKHEHIINX http://him. 1september.ru
o o o Enwunas xomnexus
16 METaJUIOB (HaTpUH, KaauH, KaJabIuH, 25.12
. g . LIOP: IlpenmerHas
MarHui, aJJlOMUHUNA) U UX COCTUHEHUHN KOJTEKIIS «XHMHUSD
http://him.1september.ru
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U 1501 EnuHast KoJuleKus
HUX COEIUHEHNN ) LIOP: IlpenmeTHas
KOJIJIEKIIHS « XHUMHUS»
http://him.1september.ru
18 XUMHYECKHE CBOMCTBA IIMHKA, XKelle3a U 2201 EnuHas KoJleKus
UX COEUHEHU I ’ LOP: IlpexmerHas
KOJUICKIIUSL «XHUMUI»
http://him.1september.ru
[Tpaktuyeckas padora Ne 2. "Pemenue P P
19 29.01 EnnHas KomeKims

OKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMC

LOP: IlpenmerHas
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«MeTtamas"

KOJIJICKIUA «XUMUS

Hewmeranibl, UX monoxeHue B
[Tepuonueckoit cucTteMe XUMUYECKUX

http://him.1september.ru
E}II/IHaH KOJIJICKI WA

20 05.02
anemenToB JI. 1. MenaeneeBa u LOP: Tlpenmernast
0COOEHHOCTH CTPOCHHSI AaTOMOB KOITEKITHA «XHMID)
dusnyeckne CBOWCTBA HEMETAIIIOB. hitp://him. 1september.ru
EI[I/IHaH KOJUIIEKIHA
21 AnnoTponus HEMETauIoB (Ha puMepe 12.02
HOP: IIpeamertHas
KHCJIOpoJia, cephl, (hochopa u yriepoa) KOJTEKIIS «OXHMUSD
http://him.1september.ru
29 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI 19.02 EiHas KOJUIeKIHs
1 UX COeTUHECHNUHN ) LIOP: IIpenmeTHas
KOJIIEKITUST « X UMM
http://him.1september.ru
93 XUMHUYECKHE CBOMCTBA a30Ta, hochopa u 26.02 EfuHas KoIIeKIus
UX COEJJMHEHNUI ' LIOP: IpenmerHas
KOJUIEKLIUSA « XUMHUS
http://him.1september.ru
24 XUMUYECKUE CBOMCTBA yriepoa, 05.03 EnuHast KoJuleKus
KPEMHHUS U MX COCTUHCHUIMA ' LIOP: Ilpeamernas
KOJUTEKLIUSA « XUMHUS
http://him.1september.ru
o5 [IpumeneHne BaXXHEUIINX HEMETAIIOB U 12.03 EnuHast KoJuleKus
HUX COEIUHEHNN ) LIOP: IlpenmeTHas
KOJIJIEKIIHS « XHUMHUS»
O06o001IcHNEe B CHCTEMAaTH3alKs 3HAHUT http://him. Lseptember.ru
26 o teme «Hemeraimiely. BeraucieHus mo 19.03 EfuHas KOITeKIHs
YPaBHEHUSM XUMUYECKUX PEAKIUN U ' HOP: TIpeamernas
TEPMOXUMHUYECKHE PacUEThI KOJIEKIMS «XHMHsD
27 IIpaktuyeckas padora Ne 3. «Pemenune 02.04 http://him.1september.ru
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IKCIEPUMEHTABHBIX 33124 TI0 TEME
"Hemeramisr"»

Enunas xomekrms
HOP: IIpeamertHas
KOJUTCKITHS « XAMUS

KonTtponsHast pabota o Temam

http://him.1september.ru
E}II/IHaH KOJIJICKI WA

28 09.04
«Mertauisy u «Hemeramisi» LIOP: Tlpenmernas
KOJIIIEKITHS « XXMM
Heopranuueckue U OpraHuvecKue hitp://him. 1september.ru
Enunast komnexius
29 kucnoTel. Heopranmueckue u 16.04
HOP: IIpeamertHas
OpraHWYECKHUEe OCHOBAHUS KOJUTEKIIHS «XTMUSD)
AM(bOTepHI)Ie HCOPTaHNYCCKHUEC U http://him.lseptember.ru
30 OpPraHn4€CKueC COCANHCHM. 23.04 Enunas xonneknus
I'enernyeckas cBsi3b HEOPraHMYECKUX U ' LOP: TIpeamerHas
OpraHMYECKHX BEIICCTB KOJUIEKIMS « XUMUS»
Pone xnumun B obecriedeHnn http://him.1september.ru
31 AKOJIOTUYECKOM, SHEPreTUUYEeCKON 1 30.04 Envnast KoJuteKims
MTUIICBOM OC30TIACHOCTH, PA3BUTHHN ' LIOP: Ilpeamernas
METHIMHbI KOJUICKITUS « XHMHSDY
IIpencraBiaeHus 06 0OIMX HAyYHbIX http:/him.1september.ru
32 MPUHIANAX IPOMBIILIEHHOTO HOIYUEHHUS 07.05 EAptHast KOIICK I
p Hv p ¥ ’ LIOP: IIpenmerHast
BaXXHCHUIINX BCIIECTB KOJIJIEKIIHS « XUMHUS»
http://him.1september.ru
Ennnast komaexmus
33 YenoBek B MUPE BEMIECTB U MATEPUAIIOB 14.05
LOP: IlpenmerHas
KOJIJIEKIIHS « XUMHUS»
http://him.1lseptember.ru
34 XUMUS U 310pOBBE YEIOBEKA 21.05 E/Hast KoJUTeKLus

LOP: IlpenmerHas
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KOJIJICKIUA «XUMUS

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckrie 0CHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISIONIEH €CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU
B TIO3HAHUM SIBIICHUH MPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl pEIICHHS MMPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPHUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSTUSA (Monexyna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTbD, CTEIIEHb OKHCIEHUS, XUMHUYECKasi CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YIIIEpOIHBIA CKENeT,
(GyHKIIMOHANBHAS  Tpylmna, paaudkall, HW30Mepus, H30MEpHI,
TOMOJIOTHUECKUN PpAZl, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOI- H
a30TCOJIEprKaIlie COeTMHEHUS, OMOJOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrneBompl, >KUpbI, O€IKH), MOHOMEp, IOJHMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(TeopHsi XMMHYECKOTO CTPOCHMsI OpraHMYecKkux BemecTB A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHUHU,
(akToNOrNUecKue CBEJEHUS O CBOMCTBAxX, COCTaBE, MOJIyYEHUU U
0€30MacHOM HCIIOJIb30BAHMM BAXKHEHMITUX HEOPraHUYEeCKUX |
OpPraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKON AEATEIbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATUS NPU ONMCAHWU COCTAaBa, CTPOCHMS U

NpeBpalleHN OPraHu4YeCKUX COCMHEHUN

1.4

C(I)OpMI/IpOBaHHO CTb YMCHI/II\/'I HCIIOJIb30BAaTh XUMHUYCCKYIO

CUMBOJIMKY [Jid COCTaBJICHHUA MOJICKYJISIPHBIX HW CTPYKTYPHBIX
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(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINBATH MOJIEIN MOJIEKYII
OpraHMYECKUX BEIIECTB IS WUIIOCTPALMM HMX XHMHUYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
N3YUCHHBIX OPraHUYCCKUX BCUICCTB II0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (rpymme) coeauHeHud (YriieBoJO0pOIbI,
KHCJIOPOJ M a30TCO/IEPIKAIINE COSANHEHHS], BHICOKOMOJICKYIISIPHBIE
COGI[I/IHCHI/I?[), JaBaTb UM Ha3BaHUs 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdpopMHUpPOBAHHOCTh YMEHHUS OTIPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKUX COECUHEHMSIX (OJMHApHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IOJIOKEHUS TEOpUHU
CTpoeHusi opranuyeckux BemectB A.M. byrnepoBa ans
O0OBSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPaHCHUA MAaCChl BCIICCTB

Yraesomoponasl. Kucnopoacoaepxkammue ¢ a30TCOAEpKaIue

OpPraHu4€CKUC COCANHCHMA. BBICOKOMOJIGKYHHPHBIG COCIUHCHUA

2.1

CopMHUpPOBAaHHOCT, YMEHHI MPUBOJIWUTH TPUBUAILHBIC Ha3BaHUS
OTAEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIHUIEPUH, (eHOJ, popMaIbIeTh, aneTaabIAeTu/I,
MypaBbUHasl KHCJIOTA, YKCYCHasi KHCIJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIJIOTa, TJII0K03a, (PpyKTO3a, Kpaxmal, MeJIIHj03a,

TJTUITAH)

2.2

CdopMHUpPOBaHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYeCKue U XMMHUYECKHE CBOWCTBA THITMYHBIX IMPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHIICH,
NpOMNuUiIeH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeH3on,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMIIEPUH, deHnon,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHUCJIOTBI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIFOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MNPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YPaBHCHUSAMHA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeaKIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpru30BaThb HNCTOYHUKH
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YTJIEBOJOPOIHOTO ChIpbsi (HE(PTh, MPUPOAHBIIA T'a3, YroJib), CIOCOOBI
UX TepepaboTKM W MPAKTUYECKOE MPHUMEHEHHE TMPOIYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHUH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAy4yHOTO TMO3HAHHS, UCTIOJIB3YEMBIX B XUMUU
IpH U3YYEHUW BCIISCTB M XUMUYCCKUX SBJICHHN (HAONIOICHUE,
W3MEpEHue, OKCIEPUMEHT, MOJCIMPOBAHKE),  HCIIOJIH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHWUSA I TPUHATHS pEIICHHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CdopMHpOBaHHOCTh YMEHUW COONIOAATH MpaBUia TOJH30BAHUS
XUMUYECKON MOCYION U JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBwjia oOOpameHuss ¢ BEIeCTBAMH B COOTBETCTBUH  C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh ~ YMEHUH  IUIAHUPOBAThb W BBIOJHSATH
XUMUYECKUN SKCIIEPUMEHT (ITPEBpAIICHUS] OPTraHNYECKUX BEIIECTB
MpH HArpeBaHWM, TOJYYCHUE STHIICHA W HM3y4YCHHE €r0 CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JECHATYpaIlHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peEakiuu OEIKoB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKA OC30MACHOCTH  IPH
oOpalieHMH C BEIIECTBaMH U JIA0OPATOPHBIM 000PYAOBaHUEM;
NPEACTaBISITh PE3yabTaThl XUMUYECKOTO SKCIEPUMEHTa B (opme
3alUCU YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHUU U (POPMYITHUPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH  yMEHHUW  MPOBOAUTH  BBIUYUCICHHS IO
XMUMHYECKUM YPaBHEHUSIM (Macchbl, 00bEMa, KOJMUYECTBA UCXOAHOTO
BEIIECTBA WJIM IMPOJYKTa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEUIECTB WIH TMPOAYKTOB

peaKun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIy4a€MyH0 M3 pa3HbIX UCTOYHHKOB

(cpencTBa maccoBoit HH(popMaruy, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBuJia 35KOJIOTHYCCKU

11eJ1ec000pa3HOro MOBEJICHUS B OBITY U TPYAOBOW JIEATEIHLHOCTH B
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LESAX COXPAHEHUsl CBOETO 3JI0POBbs M OKPYKAIOLIEH IPUPOJHOMN
Cpenbl, OCO3HABaTh OMACHOCTh BO3ACUCTBUSA HA XKUBBIE OPraHU3MBbI
ONIPENENEHHBIX  OPraHMYECKUX  BEUIECTB, IIOHMMAas  CMBICI
nokazarenss [IJIK (mpepenpHO JOMYyCTHMON — KOHILIEHTpAlMH),
HOSICHATh HAa MPUMeEpax CocoObl YMEHbIIEHUS U MIPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$[ Ha OpPraHus3M 4YCJIOBCKa

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOil XUMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIIAE  TOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, O-3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBSI3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBI 00BEM, KpUCTALTMYECKAsT PEIIETKa, THIBl XUMUYECKUX
peakiui (OKHCITUTETHPHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIMTHI, SJICKTPOJIUTHYECKAsT JUCCOLMAIIMS,
OKHUCIIUTEIb, BOCCTAHOBHUTEb, CKOPOCTh XUMHYECKOW pEaKIIHH,
XUMHYECKOE€  paBHOBECHE); TEOPHMM M  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON auccounanuu, llepmonuueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHYECKHE CBEICHHS O
CBOIMCTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM HCIOIb30BAHUU
BOXHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY M IPAKTUYECKOMN

ACATCIIbHOCTH YCJIOBCKA

1.2

ChopMUpOBaHHOCTb YMEHUI BBISBIATH XapaKTE€pPHbIC MPHU3HAKH U
B3alMOCBSI3b M3YYECHHBIX MOHATUHI, NPUMEHITh COOTBETCTBYIOLINE
NOHATHUSI TIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MX MPEBPALICHUH; BBIABIATh B3aUMOCBS3b XMMHUYECKHX
3HaHUH ¢  TOHATUAMU U TPEACTABICHUSAMH  JAPYIHX

CCTCCTBCHHOHAYYHbBIX IPCAMETOB
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1.3

Brnanenne OCHOBHBIMM METOJAMHU HAYYHOTO IO3HAHUS BEUIECTB U
XMMHWYECKUX SIBJICHUN (HAONIOEHUE, W3MEpPEHUE, DKCIEPHUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUH OMPEICIATh BAJCHTHOCTh M CTEIICHb
OKHCJICHUSI XMMHUYECKHX DJIEMEHTOB B COCIMHEHUAX Pa3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJCHTHas, WOHHAas,
MeTaJUINYeCcKasi, BOJIOPO/IHA) B COCUHEHUSIX, THTL
KPUCTAJUTMYECKON PEmEéTKM KOHKPETHOTO BellecTBa (aToMHasd,

MOJICKYJIsIpHas, MOHHAasA, MeTaJquecxas{)

1.5

ChopmMupoBaHHOCTh yMEHUN OMNpEeAeNsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PUIUPOBATH XUMHUYECKHE
peakuuu [0  pa3IUYHBIM TNpHU3HAKaM (YUCIy M COCTaBy
pearupyomux  BELIECTB,  TEIIOBOMY  3(G(deKTy  peakiuu,
W3MEHEHHMIO CTENeHEeH OKHUCIEHHUS DSJIEMEHTOB, OOpaTHUMOCTH

peaKIfy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pPEaKIIUN
pPa3IUYHBIX TUIIOB, MOJHBIE U COKPAIEHHBbIE YPAaBHEHHUS peakiuit
MOHHOTO OOMEHa, YYUTHIBasl YCIOBHUSA, MPU KOTOPBIX 3TH peakluu

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH peakuu,
MOITBEPIK IAOLTHE KayeCTBEHHBIN coCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIECTB, PACIIO3HABATh OMBITHBIM ITYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPECTBOM

COCTABJICHH: 2JICKTPOHHOI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE yYMEHUN OOBACHATH 3aBHCHUMOCTH CKOPOCTH

XUMHYECKON PeaKkInu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTh YMEHHN OOBSICHATH XapaKTep CMEIICHUS
XUMUYECKOTO  pPAaBHOBECHS B  3aBHUCHMOCTH OT  BHEIIHETO

BozaeiictBus (npuniun Jle [latense)

O6H.Iafi " HCOPraHUYCCKAsA XUMUA

2.1

CdhopMupoBaHHOCTh YMEHUI pacKkpbiBaTh cMmbica [lepuoanyeckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero
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CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBbHYIO W HPOTHOCTUYECKYIO

GbyHKITIN

2.2

ChopmupoBaHHOCTE yYMEHUH  XapaKTePU30BaTh  IJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHUYECKHX JJIEMEHTOB 1—4 mepuojoB
[leppuonuueckoir  cucTeMbl  XHUMUYECKMX  3ieMeHTtoB  J[.M.
MeHeneeBa, HCHOJB3YyS TMOHATHS «S-, P-, O-3J1€KTpOHHBIC
opOuTamn, «QHEPreTHYECKUE YPOBHIY, O0OBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mepuojaMm M rpynnam llepuonndeckod cucTemsl

xuMudecknx anementoB /.M. Menieneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (ONMUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOJATBEPKJaTh CYIIECTBOBAHHE T'€HETUYECKOM CBSI3U
MEeXJy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOUIbIO YpaBHEHHI

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/IfI

2.4

CpopMHpPOBAHHOCT, YMEHUN yCTAHABJIMBATh TMPUHAJIC)KHOCTD
HEOPraHWYeCKUX BEUIECTB 10 UX COCTaBY K OMPEICIEHHOMY Kilaccy
(rpynme) coenmuHeHHM (MPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUTbl, OKCHJbI, OCHOBAHHUS, KHCIOTBI, aMQOTEPHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT,  YMEHHMM  HCIOIB30BATh  XUMHUYECKYIO
CUMBOJIUKY Ui cOCTaBjieHHs (GOpMyd BEHIECTB M YpaBHEHMIA
XUMHUYECKUX PeakIui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMUYECKUX BEILECTB
(yrapublii ra3, yrJieKuCHIbId ra3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTh, MUTHhEBAs COJla, MUPHUT U APYTHUE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTepPU30BaTh (OMUCHIBATD) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECCTB PAa3JIUYHBIX
KJIacCOB, TMOJTBEPXkJaTh CYIHICCTBOBAHUE TCHETHUECKOW CBS3U
MEXJy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb n BBIINIOJIHATDH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC INepoxrcuia BOAOpOJa B
IMPUCYTCTBUU  KaTAJIM3aTOpa, OHNPCACICHUEC CPCIAbl PACTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOIO WHAWKATOPA, BJIIMAHUC

PA3JINIHBIX Q)aKTOpOB Ha CKOpPOCThH XHMHUYECKOH peaKunun, peakununu
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MOHHOTO 0OMEHa, KauyeCTBEHHBIC PeaKUuu Ha Cynbdar-, KapOoHaT-
U XJIOpUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pEILICHHE
OKCMEPUMEHTANBHBIX  337a4 1o  Temam  «Mertamisly U
«Hemeramnel») B COOTBETCTBMHM €  TpaBWIAMH  TEXHUKHU
Oe3omacHOCTH HpH OOpAIIEHNH C BEIIECTBAMU U J1a0OPATOPHBIM
0o0OpyJIOBaHHEM;  TPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

CopMHUpOBaHHOCTH YMEHUW COOIIOIATh TMpaBuUiIa IMOJIH30BAHUS
XUMHUYECKON MOCyIoN U JabopaTOpHBIM 000PYTOBAaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHH  C
WHCTPYKIMSMH TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

ChopmupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJICHHOIO MOJyYCHHS
CEepHOM  KHUCJIOTBHl, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeaCTaBICHUH 00 OOIIMX HAayyHBIX NMPUHLHUIAX U 3KOJOTMUYECKHX

npo0ieMax XuMHUYECKOTo MPOU3BOJICTBA

XUMHUA ¥ XKU3HB. PacuéThl

3.1

CdopmMHupoBaHHOCTH MpEeCTaBICHUI 0 XUMHYECKON
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHHU
B TO3HAHHUM SIBJICHUI NPUPOAbI, B (POPMHUPOBAHMHU MBIILUICHUS U
KyJIbTypbl  JIMYHOCTH, €€  (YHKIMOHAIBHOW  T'PaMOTHOCTH,
HEOOXOUMOM TSl pelIeHHs] MPAKTUYECKUX 3aa4 U 9KOJOTMYECKU

00OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY 3I0POBBIO U HpHpO,Z[HOﬁ

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpHET U Apyrue)

3.3

CchopMupoBaHHOCTh YMEHUH cOOMIO/aTh MpaBMJIa HKOJOTHUECKH
1e51eco00pa3HoOro MoBesieHust B ObITY U TPYAOBOM JEATENTBHOCTH B
LEJSAX COXPAHEHHUS CBOErO 3J0POBbSI U OKPYXAIOLIEH IPHUPOIHON

cpensl

3.4

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKUBHIC OpraHnu3MbI

OHpe,Z[eJ'IéHHLIX BCIICCTB, IOHHMMAas CMbICI II0Ka3aTclisd HI[K,
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MOSICHATh HAa IPUMEpPaxX CrOoCOObl YMEHBLIEHUS U MIPENOTBPAILEHUS

HUX BpCIHOTIO BO3I[CﬁCTBH$I Ha OpPraHu3M 4YCJIOBCKa

3.5

ChopmMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM MOHATHS «MacCOBas JIOJISI BEIIECTBA B PACTBOPE,
OOBEMHBIX OTHOILIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChI
BEIIECTBA HMIM O00bEMaA Ta30B IO M3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce Wi 00BbEMY OJTHOTO U3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIJIOBOTO J¢¢deKTa peakiud Ha OCHOBE 3aKOHOB

COXpPaHCHHUA MACChbl BEIIECTB, IPCBPALICHHUA U COXPAHCHUSA DHCPIrUn
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre 0OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opranm4eckor XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MAaTepHaAOB. Teopusi CTPOCHUSI OPraHUYECKHUX

coemuaeHnit A.M. bytiepoBa, €€ 0CHOBHBIE TOJIOKEHUS

1.2

CrpykrypHble (OpMYyNIbI OpraHM4ecKuX BellecTB. ['oMosiorus, uzoMmepus.
XHUMHYECKasi CBSA3b B OPraHWYECKHX COCIUHEHHUSX — OJWHAPHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kmaccuukanuy OpraHuIECKUX BEIIECTB

1.3

Homenkmarypa  opraHMueckux  COEAMHEHHH  (CHCTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX MPEICTAaBUTENEN KIIACCOB OPTraHUYECKHUX

BCIICCTB

YrieBo10po bl

2.1

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUU psaAn. MeraH W dsTaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHE M XUMHUYECKUE CBOMCTBA
(peakuuy 3aMelleHusi U TOPEHUs), HAXOXKICHHE B MPHUPOJAE, MOJydeHHE U

IIPUMCHCHUC

2.2

AINIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHI P, OTHIIEH U IIPOIMUJIEH —
HpOCTCﬁHIHG MMPpEACTAaBUTECIIN aJIKCHOB: (1)I/ISI/II'I€CKI/IC U XUMUYECKHE CBOMCTBA
(peaKHI/H/I THAPHUPOBAHUA, TAJIOTCHUPOBAHUA, TIUApaTalllid, OKHCICHHUA U

MOJIMMEPHU3ALIH ), [TOJIyYCHUE U IPUMEHEHHE

2.3

Ankaguensl: OyraaueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMHAYECKUE CBOMCTBa (peakrus MOJIUMEPHU3ALTIH ). [Tomyuenue

CUHTCTUYCCKOTO Kay4yKa U PC3UHbL

2.4

AJIKMHBI: cOCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKHUI pAaAa. AI_IeTI/IJ'IeH
- HpOCTGfIH.IHfI NpeACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (pI/IBI/ILIeCKI/Ie u
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBa
(peaKHI/II/I raJJIorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUE U TMPUMCHCHUC.

Tomyoun: coctaB, cTpoeHue, pU3NYECKHUe U XUMHUYECKHUE CBOMCTBA (peaKiuu

51




raJIOTEHUPOBAHUS. U HUTPOBAHHUSA), MOJIyUEHUE U NPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHuecKas CBSI3b MEX]y YIVIEBOJOPOJAaMHU, NMPUHALIEKAILUMU K

pa3JIMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOIOpoAOB. IIpupoaHBI Tra3 W IOIyTHBIE
HedTsHBIe Ta3bl. HedTh 1 €€ npoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHI, KaTaauTHuecKuil), nupoaus. IIpoaykTel
nepepaboTkun He(YTH, WX NPUMEHEHHE B TPOMBIIUICHHOCTH W B OBITY.

KaMmeHHbIH yrosb ¥ MpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHu4ecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nyeckue U XMMHYECKHUE CBOWCTBA (peaklUMu C aKTUBHBIMHM MeETajllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEeHHe. BoJopo/iHbIe CBSI3U MEXIy
MOJIEKYJIaMH criupToB. JlelicTBHEe MeTaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBeKa.
MHoroaToMHble  CIHUPTHL.  DTWICHIVIMKOIb W TJIULEPUH: CTPOCHUE,
¢u3znueckue M XUMHUYECKHE CBOICTBa (B3aMMOJIEHMCTBHE CO UIEJIOYHBIMU
MeTajljlaMH, Ka4eCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIMnepruHa U OTUJIICHTJIUKOJIA

3.2

@DeHon: CTpoeHUE MOJEKYNIbl, (QU3NYeCKHe W XUMUYECKHE CBOMCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunel w KeToHBl.  DopMmanbAeTu, aleTalblIeruia: CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKHUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE

3.4

OAHOOCHOBHBIE IIPE/IENIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHAs
KHCIIOTBI: CTpOeHUE, GU3NYECKUE U XUMHUUYECKUE CBOMCTBA (CBOWCTBA, 00IIHe
JUId KJIacca KHUCJIOT, peakius 3TepuduKaluu), MoIydeHHe U MPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAas KHUCJIOTHl KaK [MPEACTABUTENH  BBICIIUX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIee ACUCTBUE

3.5

CrnoxHbele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxHbIx A¢upoB. Kupel. [maponus sxupoB. I[IpumeHeHue >KHUPOB.

buonoruueckas POJIb KUPOB

3.6

YrneBosl: COCTaB, KJIaCCI/I(l)I/IKaI_II/IH YriieBO4OB (MOHO', An- u
nonncaxapmlm). I'moko3a — HpOCTeI\/'II_HI/II\/'I MOHOCaxapunu: 0COOEHHOCTHU
CTPOCHHA MOJICKYIIBI, (I)I/I3I/I‘ICCKI/IC U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C TUAPOKCUIOM MCI[I/I(H), OKHCJIICHUC aMMHUAYHBIM pacTBOpPOM OKCHIOA

cepedpa(l), BoccTaHoBiIeHHE, OpOKEHUE TIIOKO3bl), HAXOXKAECHUE B IPUPOJE,
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MpUMeHeHHe, Ouosiornyeckass poiib. DotocuHTe3. DpyKTO3a KaKk HU30OMEP
rimoko3el. Kpaxman u nemnronosa kak npupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M Ueutoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(ruaposin3, Ka4YeCTBEHHAs PEAKIIHs C HOJIOM)

A3zoTcoeprKalle OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHndeckue coeauuenus. Ousudeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumMepe riaunuHa). buosnorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAS U TPETHUYHAs CTPYKTypa OenkoB. XMUMHUUYECKHE CBOMCTBA OEIKOB:

TuApOJIN3, ACHATypaluus, KaAYCCTBCHHBIC PCAKIIMU Ha Oeaxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITHSI XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIMMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEAHSA
MOJIeKyJsipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alInA U IIOJIMKOHACHCAITHUA

5.2

DKCIIepUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX IMPEeBPALICHHI:
O3HaKOMJIEHHE C 0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lofydyeHrne CHHTETHUECKOTO KayuyKa U Pe3uHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TeopeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. AToM. H,I[pO aTomMa, H30TOIIbI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHHU, TIOAYPOBHHU. ATOMHEBIE Op6I/IT8.J'II/I, S-, P-,
d-onementsl. OcoGEHHOCTH pacupeaciiCHuA J3JICKTPOHOB IIO Op6I/ITaJ'I$[M B
aToOMax 2JICMCHTOB IICPBLIX ‘leTBIpéX Mepuoa0B. 9J'IeKTpOHHa$I KOH(bI/IpraI_[I/Iﬂ

aTOMOB

1.2

[lepuoanueckuit 3akoH u [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u llepuoguueckoit
CUCTeMBI XUMUUecKuXx iemMeHToB .M. Menaeneesa ¢ COBpeMEHHON TeOpUEN
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIIaM H

nepuoaam. 3HaueHue NepruoaANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH
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1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHJBI XUMHYECKOW CBSI3U
(KoBaJleHTHasl HEMOJIApHAs W IOJIApHAsi, MOHHAs, MeTajudeckas). VoHbl:
KaTHOHBI M aHUOHBL. MeXaHH3Mbl 00pa30BaHMsI KOBAJCHTHOW XUMHUYECKON

cBsi3U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTEreHb OKUCICHUS

1.5

BemectBa  MOJEKYIApPHOTO U HEMOJIEKYISIDHOTO  CTPOCHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [HUIbl KPUCTANIMYECKHX PELIETOK.
3aBUCUMOCTh CBOICTBa BEILIECTB OT THUMA KPUCTAIUIMUECKOM PpEIIETKH.
[lonsiTe o aucnepcHbBIX cucTeMax. VICTHHHBIE M KOJIJIOWJHBIE PacTBOPBI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccuduxanus HEOPTraHWYECKHUX COCJTMHEHHIA. Howmenxknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas — peaknus. Krnaccuduxamust  XUMHMUYECKHX — peakuuid B
HEOpraHWYeCKOM W OPraHMYeCKOd XWMHH. 3aKOH COXpPaHEHHS MAacChl
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMINE Ha

cocTosinre Xxumuieckoro pasHoBecus. [Ipunuun Jle [llarense

1.10

OnekrponuTrdeckas auccormanvs. CunbHble U caadbie amekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIECTB: KHCJAs, HEWUTpalbHas, MIenouyHas. Peakmun

HOHHOI'0 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

HeopraHquCKa;I XHUMHUA

2.1

HemeTtamnsl. IlonmoxxeHue HeMeTalIOB B HCpHOI{H‘ICCKOﬁ CHCTCMC
XHUMHNYCCKHX DJICMCHTOB I[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB.
dusznyeckue CBOMCTBA HEMETAJJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMeEpe

KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

2.2

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJUIOB (TaJOr€HOB, CEphl, a30Ta,
dbocdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH  (OKCHJIOB,
KHCTOPOACOACPKAIIUX KHUCIOT, BOJOPOIHBIX coefauHeHwuit). [IpumeHneHue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue meramioB B Ilepuoauueckoil cucteMe XUMHYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JIEKTPOHHBIX

o0oyouek aToMoB MeTasioB. OOmMe Qu3MUecKre CBONHCTBA METANIOB.
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CruiaBbl METAIJIOB. DIIEKTPOXUMUYECKUN PsiJ HANIPSDKEHUN METAIIJIOB

24

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMUHUH, IIAHK, XPOM, JKeJlie30, Mellb) M uX coenuHeHui. OOmme

crnocoObI OTy4eHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, IMPUHAMICKAIINX K

Pa3IMIHBIM Kj1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumun B 00€cCTi€UeHUH 3KOJOTHYECKOM, IHEPreTUUECKON U THILIEBOM
0€30MacHOCTH, pPa3BUTHM MeIUIUHBL. [lOHSATHE O HAay4YHBIX METOJax

II03HaHUA BCIIIECCTB U XUMHUUYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 O0OmMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MTOJTYyYEHHUs] BaXXKHEHIINX BellecTB. YeloBeK B MUpPE BELIECTB U MaTE€pPHAJIOB:
BAKHEWIIME CTPOUTENBHBIE MaTEpHUANIbl, KOHCTPYKIHOHHBIE MAaTE€pHUabl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHUAIIbl JUIsl dJIEKTPOHUKN, HAHOMATEPHUAJIbL,

OpraHMyYecKre U MUHEpalbHbIE Y100peHus

3.3

XuMusa u 3J0pPOBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuiIa OE30MacCHOTO WCIIOJIB30BaHMs MPENapaToB OBITOBOM

XHUMHHU B HOBC@,I[HCBHOI;'I KHU3HU
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