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OdenepanbHas pabodasi mporpamMma mo yuyeOHoMy mpeamety «Xumus» (0a30Bblid
ypoBeHb) (mpenmetrHas obOnactb «EcTecTBeHHO-HaydHble TpEeIMETh») (Hanee
COOTBETCTBEHHO — IIporpamMma 10 XHUMHH, XHMHS) BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY,
coJiepkaHre OOydYeHUs, TUTAHUPYEMBIC PE3YyIbTaThl OCBOSHUS MPOTPAMMBI 110 XUMUH,
IUTAHUPYEMBIC pPEe3yJbTaThl, TEMAaTHYECKOE IJIaHUPOBAaHUE, IMEpPEUYeHb (KoaudHuKaTOp)
pacnpelesIieHHbIX IO KJIaccaM IPOBEPSEMBIX TPEOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI CPETHEr0 OOIIero 0Opa3oBaHUS U DJIEMEHTOB
coJiepKaHUs 110 XUMUH.

[TosicHuTebHAS 3alycKa OTpakaeT OOMMe IEIM W 3aJaud U3YYCHHUS XUMHH,
XapaKTEPUCTUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €€ HM3yYeHUI0 O0YyJaronuMucs,
MECTO B CTPYKType yd4eOHOTO IUIaHa, a TakK)Ke MOJIXOAbl K OTOOpY COJCpKaHHs, K
ONPEICIICHUIO  IUIAHUPYEMBIX  pPE3yJbTaTOB W K CTPYKType TEMaTUYCCKOIO
TUTAHHUPOBAHUSI.

Conepxanue OOydYeHHS PACKpBIBACT  COJACPIXKATCIBbHBIC JIMHUU, KOTOPBIC
npeaararoTces Ui 00s3aTeNIbHOTO M3Y4YEHHUS B KaXKJIOM KJIacCe Ha YpOBHE CpEIHEro
ob1rero oOpazoBaHusI.

[Inanupyemble pe3ylbTaTbl OCBOCHHUS MPOTpaMMbl MO XHMHH BKIIHOYAIOT
JUYHOCTHBIE, METaIlpeJIMETHbIE PEe3yJbTaThl 3a BECh Mepuoj OOy4YeHHs Ha YpOBHE
cpeaHero oO1iero oopa3oBaHus, a TAKXKe MPEAMETHBIE JIOCTHIKEHUS 00yJaroIerocs 3a
KaXXJIbIH TOJT 00yUYeHHUS.

IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma Mo XUMHUH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus pazpaboTaHa Ha
OCHOBE TPEOOBAaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa30BaTEIbHOM MPOTrpaMMBI
cpeaHero oo6mero o6OpasoBanms, npeactaBieHHBIX B DPI'OC COO, ¢ yderom
Konnenmuuu mpenonaBanusi y4deOHOro mpeaMera «XUMHS» B 00pa3oBaTeNbHBIX
opranmzanusax Poccuiickoit denepanuu, pean3yrolMX OCHOBHbIE O0pa30BaTENIbHBIC
MPOTPaMMBbI, U OCHOBHBIX MOJIOKEHUHN (penepanbHON paboyeit mporpaMMbl BOCTIMTAHUSI.

OcHOBY MOJIX0JI0B K pa3paboTKe MpOrpaMMbl 1O XUMUH, K OMPEICICHUIO 00men
CTpaTeruu OOy4YeHHs, BOCIUTAHUSA W PA3BUTHSA OOYYAIOIMIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Xumus» anga 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUJIU
KoHIenryainbHbie mojoxeHus OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJieH,
COJIepKaHMsl, pe3yJabTaTOB oOOy4YeHHUs U TpeOOBaHMH K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM € JAHHBIMU MOJOXKEHHSIMU MporpamMma Mo XuMuUM (0a30BBIi
YpOBEHB) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus:
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yCTaHaBIIUBaeT 00s3aTelibHOE (MHBApUAHTHOE) TMPEAMETHOE COJep KaHue,
OTIpeIeIsICT KOJIMYECTBEHHBIE U KaUYECTBEHHBIE €r0 XapaKTePUCTUKH Ha Ka)XIOM 3Tarie
W3YYCHUS TpeIMeTa, IPeayCMaTPUBACT MPHUHIIAITBI CTPYKTYPUPOBAHUS COACPKAHUS U

pacmpezieNieHus €ro Mo Kiaccam, OCHOBHBIM pasjiejlaM B TeMaM Kypca;
JaeT MpUMEpPHOE pacmpesesieHne Y4eOHbIX YacOB M0 TEMAaTHYECKUM pa3/ieiaM,

PEKOMEHIYeT MPUMEPHYIO TOCJIEIOBATEIbHOCTh M3YUYEHHSI OTIENbHBIX TeM Kypca ¢
Y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU Y4eOHOTO Ipoiiecca,
BO3pACTHBIX OCOOC€HHOCTeM oOywaromuxcs 10 — 11 kimaccoB; maeT METOAMYECKYIO
UHTEPIPETAIMIO IeJIed M3yYeHUs MpeaMeTa Ha YPOBHE COBPEMEHHBIX MPHUOPUTETOB B
CUCTEME CcpeaHero oOmero o0pa3oBaHMs, COJEPKATEIBHOM  XapaKTEPUCTUKH
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS OCHOBHOW 00pa30BaTeNbHONM MPOTPAMMBI
cpeaHero ooOmiero o00pa3oBaHUsS (JJUYHOCTHBIX, METANpPEJAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BUJIOB YUEOHO-TI03HABATEIILHOM JEATEILHOCTH 00YUYaIOIIETOCs M0 OCBOSHUIO
cojepkanusi mpeameta. [lo BceM Ha3BaHHBIM MO3UIMSM B TPOrpaMMe IO XUMUH
coOJItojIcHa TPEEeMCTBEHHOCTh € (eaepaibHOM paboueil MporpaMMoOi OCHOBHOTO
oOmero obpaszoBanus mo xumun (g 8—9 kiaccoB oOpazoBaTeIbHBIX OpraHU3aLUM,
0a30BbIN YPOBEHB).

[Iporpamma 1O XUMHH SIBISIETCS. OPUEHTHUPOM IS COCTAaBJICHHS pPabOunx
IporpamMM, aBTOPbl KOTOPBIX MOTYT MPEJIOKUTh CBOM MOJIXO0 K CTPYKTYPUPOBAHUIO H
MOCIIEIOBATEIbHOCTA M3Y4YeHUsI y4eOHOTO Marepuana, a TakkKe CBO€ BHJICHUE
OTHOCUTEIHHO BO3MOXXHOCTH BBIOOpa BapHATHBHON COCTAaBJISIONMIEH COACpPIKAHUS
npenMeTa JOTOJHUTENBHO K 00513aTeTbHOM (MHBApUAaHTHOM ) YaCcTH €ro COACPIKAHUSI.

Xumudeckoe oOpa3oBaHHE, IMOJIydyaeMOe BBIMMYCKHUKaMU 00I1eo0pa3oBaTeIbHOM
OpraHu3allid, SBIAETCS HEOTHEMJIEMON YacThbl0 WX OOPa30BAaHHOCTH U  CIYXKHUT
3aBEPIIAONIMM TAIOM peaju3alii Ha COOTBETCTBYIONEM 0a30BOM ypOBHE KITFOYEBBIX
IIEHHOCTEN, MPUCYIIUX IEJIOCTHOM CHUCTEME XMMHUYECKOTo oOpa3oBaHus. KiroueBbie
IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOJIBI, (GOPMUPOBAHUS MUPOBO33PEHUS U
oOmIel KyJnbTyphl Y€JIOBEKa, a TaKXKe IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M MPHUPOJHOU cpene. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOydJarommuxcs Ha YPOBHE CpEAHETO OOIIero 0o0pa3oBaHUSl CPEACTBAMH Yy4eOHOTO
npeaMera «XUMHs», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OMpENEeNIEHbl B IporpaMme
M0 XMMHH C YIETOM CeM(PUKH HAyKW XUMUH, €€ 3HAUYCHUS B MMO3HAHUH TPUPOJIBI H B
MaTepuadbHOW JKM3HU OOLIECTBA, a TaKXKe C YYEeTOM OOIIMX IeJed W MPUHIIMIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPEIHEr0 00IIero 00pa3zoBaHUs
B Pocculickoit denepanum.

IIpu dopmupoBaHuu cojaepkaHusl MOpeaMeTa «XHUMUS» YUTEHBI CIEAYIOIIUE
MOJIOKEHHUS O crielu(pUKE U 3HAUCHUH HAYKU XUMHUH.

XuMusi Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyl poJib B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIBHOW KYJIbTYphl, BHOCUT CBOM BKJIaJl B () OPMUPOBAHUE

3



denepanbHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

pallMOHATILHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHHE IIEJIOCTHOTO MpPEACTaBiIeHUsT 00
OKpY’KaroleM MUpPE KaK O €IMHCTBE MPHUPOJIbI U YelOBEKa, KoTopoe (popMupyercss B
XMMHM HAa OCHOBE IIOHMMAaHHS BEHIECTBEHHOIO COCTaBa OKPYXKAIOIIEro MHUPA,
OCO3HAHUS B3aUMOCBSI3M MEXJY CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU
00JacTIMU TPUMEHEHUS.

CoBpeMeHHass XMMHSI KaK HayKa CO3WJIAaTElIbHAs, HayKa BBICOKUX TEXHOJOTHH
HalpaBJieHa Ha pelIeHue I100aabHbIX MTPOOJeM YCTOMYMBOTO PA3BUTHS YE€JIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIIEBOM, DKOJIOTHYECKOW O€30MacHOCTH U OXPaHbI
310pOBbsi. T€CHO B3aMMOJICHCTBYS C IPYyTMMH €CTECTBEHHBIMU HayKaMu, XMMHS CTaja
HEOTHEMJIEMON YacCThI0 MHUPOBOW KYJIbTYphl, HEOOXOJAMMBIM YCIOBHEM YCIEUTHOTO
TpyJla U )KU3HU KXKJIOT0 YjeHa 00IIecTRa.

B coorBercTBMM ¢ OOmMMMH IEMSIMHA W TOPUHIUIAMH CpPEIHEro OOIIero
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 6a30BbI YPOBEHB
U3YUYEHUs) OPUEHTHUPOBAHO IPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOATOTOBKY
oOydJaromuxcs, He0OXOAUMYI0 MM JJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHPOB,
YCHEITHOTO BKJIFOYEHHUS B KU3Hb COLIMYMa, MPOJOJDKEHUs] 00pa30BaHUS B Pa3IUYHBIX
00J1acTSX, HE CBSI3aHHBIX HEIOCPEJCTBEHHO C XUMHUECH.

CocrapistonumMu — nipeameta  «XUMHUS»  SBISIOTCS  0a3oBble  KypChl  —
«Opranuueckass xumus» #u «OOmas W HeOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHMsI KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTeMa
3HAHUW 1O HEOPraHMYeCKOW XuUMHHM (C BKIIOYCHHEM 3HAHMK W3 OOIIEH XUMHH) U
OpraHu4eckor xuMuu. DPOpPMHUPOBAHME JAHHOM CHUCTEMBl 3HAHWUW TPU H3YYECHUU
npenMera o0ecrneynBacT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pasusi BEUIECTB
Ha OCHOBE OOIIMX MOHSATHMA, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepkaHusi KypcoB — «Opranuyeckas xuMus» u «OOmas u
HEOpraHWveckass XuMus» chopmMupoBaHa B TMporpaMme MO XHMHUUA Ha OCHOBE
CUCTEMHOT0 TOJX0/la K M3YYCHUIO0 Y4EeOHOr0o MaTepuana U 00yCIOBIICHa UCTOPUYECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHWUN Ha OMNPEICICHHBIX TEOPETUUYECKHX YpPOBHAX. B
KypC€ OpPraHM4eCKOW XHMHUHU BEIIECTBA PACCMATPUBAKOTCS HA YPOBHE KJIACCHYECKOU
TEOPUU CTPOCHUS OPraHMYECKUX COCIUHEHUH, a TAKKE€ HA YPOBHE CTEPECOXUMUUYECKUX
M DJICKTPOHHBIX TPEACTABICHUN O cTpoeHMH BemecTB. CBeleHHS 00 M3ydaeMbIX B
Kypce BeIIeCTBax JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOIOB J0 CIIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COEIMHEHHWW. B Kypce OpraHMyeckom XUMHHM IIOJIYy4YarOT pa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHHUs IEepBOHAYAIbHBIC
MPEACTAaBICHUS O XWMHUYECKOW CBSI3U, KiIacCU(UKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOW PEAKIINH.

B npenmere «Xumusi» 6a30BOro ypoBHSI pacCMaTpUBAETCSl MU3YUYEHHBIA HA YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHUs TEOPETUYECKUN Marepual U (PaKTOJIOTHYECKHE
CBEJICHMSI O BEIIECTBAX U XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
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HEOpraHWYecKass XHMHs» OOy4YaroIIMMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHUE MEPUOJUYECKOIO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMYECKHX
MO3ULUH, TIyOXKe MOHATh HUCTOPUUYECKOE H3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
000011a0111eH 10 O0BSACHAIONIEH U TPOTHOZUPYIOMIEH.

Envnada cucremMa 3HaHUWKM O BaKHEHMIIMX BEIIECTBAX, MX COCTABE, CTPOECHHUM,
CBOICTBaX M MNPUMEHEHHM, a TAKXKE O XHUMHYECKUX pEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus nomnosHseTcd B Kypcax 10 u 11 xmaccoB aneMeHTamu
coJiep KaHusl, UMEIOIUMHU KYJIbTYpPOJIOTrMYECKUN U MPUKIAAHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XMUMHH C JPYTMMH HayKamH, pacKphIBaIlOT €€
pOJib B TO3HABATEIIbHOW W MPAKTUYECKON JAESITENIbHOCTH YeOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAaXXEHUsI K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUH M MPAKTUUYECKHUX
NPWIOXKEHU XUMHUHU, TIOMOTalOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XMMHUEH, KPUTHUUECKH OCMBICIUBATH
UH(GOPMAIIMIO U MPUMEHSTH €€ JJIs MOTOJHEHUS 3HaHUU, PEIIeHUs WHTEJUIEKTYaTbHbIX
U DKCIIEPUMEHTANBHBIX HCCIeA0BaTeNbCcKUX 3aaad. CoaepikaHue y4yeOHOro mnpeamMera
«XUMHS» JTaHHOTO YPOBHS U3Y4YEHUS OPHEHTHUPOBAHO Ha (HOPMHUpPOBAHUE y
0Oy4Yaromuxcss MHUPOBO33PEHUYECKON OCHOBBI I TMOHUMaHUS (PUIOCOPCKUX HIEH,
TaKMX KaK: MAaTepHAIbHOE E€IMHCTBO HEOPTraHUYECKOr0 M OpPraHWYECKOro Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, MO3HABAEMOCTh
IPUPOJHBIX SBJICHUIN MYyTEM SKCIEPUMEHTA U PEIICHUS NPOTUBOPEUUN MEXKIY HOBBIMU
dakTaMM U TEOPETUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE PO XMMUU B PEHICHUU
AKOJIOTMYECKUX TPOOJIeM, a Takke MpodJieM COSpEeKEHUs DHEPreTHUYECKUX PEeCcypcoB,
CBIPbSI, CO3JaHUSI HOBBIX TEXHOJOTHI M1 MaTEPUAJIOB.

B mnane pemieHus 3aad BOCIHMTAHUS, PAa3BUTHS U COLMMAIU3AIMHA O0YYAIOIIUXCS
MPUHATBIE TPOTPAaMMOM MO XUMHUM TIOAXOJbl K OIPEJACICHHUIO COJICp)KaHUS U
IIOCTPOCHHS  TpeaMeTa MPEeayCMAaTpHBalOT  (popMHpOBaHHE y  OOyYarONIUXCS
YHUBEPCAJIBHBIX YYCOHBIX JICHCTBUN, MMEKIMMUX 0a30BOC 3HAYCHHUE IS Pa3TMIHBIX
BUJIOB JIEATEILHOCTH: PEIICHHs MTPOOJIeM, MOUCKa, aHaIn3a U 00pabOTKK HH(POPMAIINH,
HEOOXOMUMBIX  JUISI MPHUOOPETCHUS OINbITa IPAKTHUYECKOM M HCCIeI0BATEIBLCKOM
JesITeIbHOCTH, 3aHUMAIOIICH Ba)KHOC MECTO B ITO3HAHUU XUMUH.

B npaktuke mnpenogaBaHus XHMHH Kak Ha YypPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHUs TaK M Ha YPOBHE CpeaHero ooOmero o0pa3oBaHUs, MPH ONPEICICHUH
colepKaTeIbHOM  XapaKTepUCTHKHM Ieled HW3ydYeHHUs TMpeIMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJAUIIMOHHO MPH3HAETCA (POPMUPOBAHHUE OCHOB
XUMHUYECKOW HayKd KakK oO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOU
JEATENBPHOCTH 4YeJIOoBEeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyJbTyphl. C
METOAWYECKOM TOYKM 3PEHHUS TaKOM TMOAXOJ K ONPEACICHUIO IeJIed W3YyUYEHUs
MpeIMETa SBJISIETCS BIIOJIHE ONPABAaHHbBIM.
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[maBHBIMH LETSIMH U3Y4YEHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHus Ha 0230BOM ypOBHE SIBJISIOTCS:

dbopMupoBaHUE CUCTEMbl XUMUUECKUX 3HAHUHN KaK Ba)KHEUIIICH COCTaBIISIIONIEH

€CTECTBEHHO-HAYYHON KApTUHBI MUPA, B OCHOBE KOTOPOW JI€KAT KIIOUEBBIE MOHSTHS,
dbyHIaMeHTanbHbIE 3aKOHBI U TEOPUU XHMHUHU, OCBOCHHE SI3bIKA HAayKH, YCBOCHUE W
MMOHUMAHHE CYIIHOCTH JOCTYIMHBIX OOOOIEHHI MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C MCTOPUEH WX Pa3BUTHUS M CTAHOBJICHUS;, (OPMUpPOBAHHE U PA3BUTHUE
NpeACTaBICHUNA O HAyYHBIX METOJaX ITO3HAHUS BEIIECTB M XUMHUYECKHUX PEaKIIUi,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPHEHTHUPOBATHCSI B MHUPE BEIIECTB H
XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTHUECKON M MOBCEIHEBHOM
KU3HH;

pa3BUTHE YMEHUM B CTIOCOOOB JEATEIIBHOCTH, CBSI3aHHBIX C HAOJIOICHHUEM
U OOBSCHCHHMEM XHUMHUUYECKOTO0 JKCIEPUMEHTa, COOJIIOJCHUEM MpaBMil OE30MacHOTO
oOpalleHusl ¢ BEIeCTBAMM.

ConepxarenbHas XapakTEpUCTHKAa I€Je€d W 3ajJad M3Y4YeHUs Mpeamera B
nporpaMMe€ MO XHMHHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU
OpUOPUTETAMH B CHUCTEMe cpefHero olmiero oopasoBanus. Cero/Hs B MpenofaBaHUU
XUMHU B OOJbIIEH CTENEHU OTIHACTCS MPEANOUYTEHHUE MPAKTUYECKON KOMIIOHEHTE
colepkaHusi  OOy4YeHHUs,  OpPUEHTUPOBAHHOW  HA  MOJTOTOBKY  BBIMYCKHHKA
oOmreoOpazoBaTeIbHOM  OpraHu3alliy, BIAJCIOMIET0 HE HAO0OpOM  3HaHWA, a
(GYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHU W YMEHUSIMU aKTHBHOTO
NOJIYYEHUSI 3HAHUN U MPUMEHEHHS UX B PEATbHOM JKU3HU ISl PELICHHS MPAKTUYECKUX
3a/ad.

B »Toli cBA3M mpu u3ydeHUH Tmpeamera «XUMHUS» JTOMHUHHUPYIOIMIEE 3HAYCHUE
MPUOOPETAIOT TaKKeE IEIH U 337291, KaK:

aganTanus OOy4alolMXCS K YCJIOBUSIM JUHAMUYHO Pa3BUBAIONIETOCS MUPA,
dbopMHUpOBaHNE WHTEIUICKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM; () OPMHUPOBAHUE
y 00y4aromuxcsi KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHINN), WMEIOIINX
VHUBEPCAIBHOE 3HAYCHHUE JUISI PA3UYHBIX BUJOB JIEATCILHOCTH: PEIICHUS TPOOIeM,
MOWCKa, aHAIH3a U 00paboTku nHPOpMAIUU, HEOOXOIUMBIX
JUTSI TIPUOOPETEHNS OTBITA JIEATETLHOCTH, KOTOPasi 3aHUMAaET BAXKHOE MECTO B TTO3HAHUU
XAMHH, a TaKKe JJI OICHKH C TO3WIMA JKOJOTHUYECKOW Oe30MacHOCTH XapaKTepa
BIUSTHUSL BEMIECTB M XMUMHUYECKUX IPOIIECCOB HAa OPraHU3M YeJIOBEKa W TPUPOIHYIO
Cpemy; pa3BHTHE TI03HABATEIBHBIX WHTEPECOB, WHTCIUICKTYalbHBIX M TBOPUYECKHUX
CrocOOHOCTEM O00ydYarouuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO NPHOOpPETaTh HOBbBIE
3HAHWSI TI0 XMMHUH B COOTBETCTBHHM C XHU3HCHHBIMU IMMOTPEOHOCTSMH, HCIIOIH30BAThH
COBpEMEHHBIE HMH(POPMAIMOHHBIE TEXHOJOTHUU [IJIsi TOWCKA W aHaiam3a Y4eOHOU u
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HAay4YHONOMYJSIPHOM HMH(POpMaLUM XUMHUYECKOTO cojAepk aHusi; (HOPMUPOBAHHE H
pa3BuTHE |y OOyYalollMXCs  acCOIMaTUBHOTO W  JIOTUYECKOIO  MBIIUICHHUS,
HaO0JII0AaTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, INpPH IUIAHUPOBAHUM M IPOBEIECHUM XHUMHYECKOIO OSKCIEPUMEHTA;
BOCIIUTAaHUE Yy OOyYaloluXcsl YOEXKIEHHOCTH B T'yMAHUCTHUECKOW HANpaBIEHHOCTU
XUMHHM, €€ BaXXHOM poOJM B PEIIEHUH TJ00aJbHBIX MpoOJeM pauOHAIBHOIO
IIPUPOJIONIOIB30BAHUS, TIONOJMHEHUS JHEPIEeTHUYECKUX PECYPCOB U COXPAHEHMS
OPUPOJHOTO PABHOBECHUS, OCO3HAHMSI HEOOXOAMMOCTH OEpeX)HOro OTHOLIEHUS K
OpUpOJIE M CBOEMY 3/I0POBbIO, a TakKe MPUOOPETEHHUs] OMbITa HCIOJIb30BaAHUS
NOJIYYEHHBIX 3HAHUM JJI MPUHATUS TPAMOTHBIX PELIEHUN B CUTYaIUSX, CBA3AHHBIX C
XUMUYECKUMU SIBICHUSMH.

Henrn wu 3amaum  u3ydeHHs mnpeaMera «XHUMHS» MONYYIIM MOAPOOHYIO
METOAMYECKYIO HHTEpIpeTauno B pasnaene «llmaHupyemble pe3ylbTaTbl OCBOECHUS
OpOrpaMMbl MO XUMHHY», TAaKUM 00pa3oM OOECIEUYEHO YETKOE MPEJCTABICHUE O TOM,
KaKue 3HaHUS U YMEHHUSI UMEIOT NPSIMOE OTHOLLIEHHE K PEATN3allMi KOHKPETHOW LIEJIH.

B yueOGHOM mutane cpemHero o6imiero obpa3oBaHus MpeaMET «XUMUS» 0a30BOTO
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.

OO611ee YKCIIO YacoB, PEKOMEHAOBAHHBIX VISl U3YYEHUs XUMUH, — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).
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COIAEPXAHUE OBYUYEHUA

10 KJIACC TeopeTnyeckue 0OCHOBbI OPraHU4eCKOil XUMHHU

[IpenmeTr OpraHMuYecKkoil XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUYECHHUE B
MOJIy4eHHMM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHuyecKux
coenuHenuii A.M. BbytnepoBa, ee OCHOBHbIE MONOXkeHUsA. CTPyKTypHbIE (OPMYIbI
OpraHMYecKuX BellecTB. ['omosiorus, uzomepus. XUMUYECKasi CBSI3b B OPraHUYECKHUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccu@ukauu opraHudyeckux BemiecTB. HomeHknatypa
OpraHUYeCcKUX COCAMHEHUH (CHUCTeMaTHYecKas) U TPUBHAJIbHbIC Ha3BaHMS BaKHEHIINX
IpECTaBUTENIEH KIACCOB OPIraHUYECKUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HW3Y4YEHHUS BEHIECTB U WX NPEBPAILCHUN:
O3HaKOMJIEHHE C o0Opa3laMy OpPraHWYEeCKUX BEILIECTB M MaTepualaMHM Ha UX OCHOBE,
MOJICIMPOBAHME MOJIEKYJl OpraHMYeCKUX BEIIECTB, HAOIIOACHUE M  OINMCAHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB MpHU
HarpeBaHUM (IUIaBJIeHUE, OOYTJIMBAaHNE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUH psi. MeTaH U 3TaH — mpocTenIne
NPEICTABUTENN ATKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peaKIuy 3aMeleHusT U
TOpPEHUs), HAX0KJICHUE B MPUPO/IE, TIOTYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB WU CTPOEHHUE, TOMOJOTHYECKHH pAA. OTWIEH U NPONWIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PM3MUECKHE U XMMUYECKHUE CBOMCTBA (peaKkluu
TUAPUPOBAHMS, TaJOTC€HUPOBAHUS, THUAPATAIUMA, OKHUCICHUS ¢ TOJUMEPHU3AIINH),
MOJIyY€HUE U PUMEHEHUE.

Ankanuensl: OytamueH-1,3 u MetunOyramueH-1,3: cTpoeHWe, BaKHEHIIHE
XUMUYECKHE CBOWcTBa (peakuusi mnonumepusanuu). IlonyyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTUYECKUN psll. ALICTHUIEH —
MPOCTEHIINI MPEICTaBUTENb AJIKUHOB: COCTaB, CTpOeHUe, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUS, THUIApPATALUH, TOPEHUS),
MOJIyY€HUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (PU3MYECKHME W XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUs U HUTPOBAHUS), MOJYYCHUE U MPUMEHEHUE. TOKCUYHOCTD
apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIJIEBOJOPOJaMH, NPUHAICKAIIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble UCTOYHUKHU YraeBOAOPOA0B. [IpupoaHblil ra3 U NonyTHbIE HEPTSIHbBIE
ra3el. Hed1h 1 ee mpoucxoxaenue. CrnocoObl nepepaboTku HeTU: MEPETOHKA, KPEKUHT
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(TepMuyeckuid, KaTaJIUTUYECKU), mnuponu3. Ilpomykrsl mnepepaboTku HedTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMmeHHBIH yronb M MOPOAYKTBI €ro
nepepadoTKu.

OKCNEpUMEHTAIBHBIE METOJAbl HM3YYEHHsS] BEIIECTB W HX MPEBPALICHHIL:
03HAKOMJICHHE C 00pa3llaMH IIacTMAacC, KaydyKoOB M pe3uHbl, Kojuiekuuu «HedTb» u
«YTOonp», MOJEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKON PAOOTHI: MOTYyUYCHUE ITHICHA U U3YUYEHUE €T0 CBOMCTB.

PacueTHble 3agaun.

Brluncnenust mo ypaBHEHUIO XMMHUUYECKOW peakiuu (Macchl, 00beMa, KOJTMYEeCTBA
UCXOJTHOT'O BEIIECTBA WJMU TPOJAYKTa PEAKIMH [0 H3BECTHBIM Macce, 00BeMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

Kucnopoaconepxaime opranuieckue coeuHeHHs

[IpenenpHble OHOATOMHBIE CIIUPTHI. METaHOJ M 3TAHOJ: CTpOoeHUE, (HU3NUECKUE
U XUMHUYECKHE CBOMCTBA (peakiud C aKTUBHBIMU METajlaMH, TajJor€HOBOJOPOJaMH,
ropeHue), mpuMeHeHne. BogopoaHbie CBS3M MEXAY MOJICKYyJIaMu CIUpTOB. JlelicTBHe
METaHoJIa U ATaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoroaToMHbI€ CIIUPTHL. DTUIIEHTIIUKOIb U TJIULEPUH: CTPOEHUE, (U3UUYECKUE H
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO WIEJIOYHBIMU METajlaMU, KaueCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3M uesnoBeka. [IpumeHnenue
[JIMIEPUHA U STHUICHTIIUKOJIA.

deHout: CTpOCHUE MOJICKYJIBI, (U3UYECKUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue genona.

Anpperunpl.  DopManpierui, — aneTaNbIETHA: CTpOCHHE, (UBHMYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKUMU OKHUCIEHHUS M BOCCTAHOBIICHUS, KauE€CTBEHHbIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeeiabHbIe KapOOHOBBIE KHCIOTH. MypaBbHHAasT U YKCyCHas
KHUCIIOTBI: CTpOeHUe, (U3MYECKHE M XUMHUYECKHE CBOMCTBa (CBOWCTBa, OOIMME s
KJlacca KHCIIOT, peakius sTepudukaium), noaydyeHue u npumenenune. CreapuHoBas o
OJICMHOBAs1 KMCJIOTHI KaK MPEACTABUTENIHN BBICIIMX KAPOOHOBBIX KHCIOT. MbL1a Kak COJIH
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnble >QUpbl KaK MPOU3BOAHBIC KAPOOHOBBIX KHUCIOT. [ MIPONN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. bruonornyeckas pois )KHPOB.

VYrneBoabl: cocTaB, Kinaccu(pUKaIKS YIIIEBOAOB (MOHO-, JU- U MOJUCAXapHbl).
I'moko3a — mOpocredmmii  MOHOcaxapuji: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
Gu3nyecKkue W XUMHUYECKHE CBOMCTBa (B3ammonerictBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBieHue, OpokeHUE
[JIFOKO3bl), HAXO0XJEHUE B MPUPOJE, MPUMEHEHUE, Onogoruueckas pojb. GOTOCUHTES.
®pyKTO3a KaK U30MEP TIFOKO3HI.
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Kpaxman wu nemmono3a kak OpupojHbie mnonumepbl. CTpoeHHE Kpaxmana U
1EeJUTI0103b1. DU3NMYECKUEe U XUMUYECKUE CBOMCTBA Kpaxmana (TUAPOIN3, KaueCTBEeHHAs
peaKIus C UOJIOM).

OKCNEPUMEHTAJIbHBIE  METOJIbI M3y4YeHHUsS BEIIECTB M HMX IPEBpaIlCHUM:
MpoBejicHre, HAOMI0ICHUE U ONTMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CITUPTOB,
KAueCTBEHHbIE pEaKIMU OJHOATOMHBIX CHUPTOB (OKUCJEHHWE HTaHOJA OKCUIOM
Menu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C THAPOKCHUIOM
menu(ll)), ampaerugoB (OKHCIIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcugom  Menu(ll), B3aumoneicTBUE Kpaxmania C  HOAOM), TMPOBEICHUE
PaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOUM KHUCIOTHI.

PacuetHble 3agaun.

Breluncnenust mo ypaBHEHUIO XHUMHUUYECKON peakiuu (Macchl, 00beMa, KOJIMYEeCTBA
UCXOJTHOTO BEIECTBA WJM TPOJAYKTa pPEaKIUH [0 M3BECTHBIM Macce, 00BeMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WU MIPOYKTOB PEAKIIUN ).

A3oTcoJep:Kaniue opraHudecKue coeJnHeHust

AMUHOKHUCTOTHI KaKk aM(oOTepHble OpraHuyeckue coequHeHus. Puznueckue Hu
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TniuHa). bruonornyeckoe 3HaueHue
aMUHOKHUCNOT. [lenTuasl.

benku kak mnOpHpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOpUYHASL U TPETUYHASI CTPYKTypa OeskoB. XMMHUECKHE CBOWCTBA OEJIKOB: TUIPOIIU3,
JeHaTypaIus, KaueCTBEHHBIE PeaKIMi Ha OCIKH.

OKCIEpUMEHTAJIbHBIE  METOJbl M3Y4YEHUsS BEIIECTB M MX IPEBpAILCHUIA:
HAOJIIOICHNE U ONMHUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OEIKOB MpHU
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKky/JIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSATHS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALMNHN, CPEAHSSA MOJIEKYJspHas
Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH  —
MOJIMMEPU3ALINS U TOJIMKOHACHCAIIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YyYEHHUS BEHIECTB M UX IPEBpaIlCHU:
O3HAKOMJICHHE ¢ oOpa3naMu NOPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IJIJaCTMAcC,
Kay4yKOB.

Memnpez{MeTHHe CBA3H

Peanuzanus MexnpenMeTHBIX CBS3€W NPU U3YYEHHUH OpraHudeckod xumuu B 10
KJIacC€ OCYILIECTBISIETCS YEepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSATHM, SBISIIOIIMXCS CUCTEMHBIMU [UJII OTHAEJIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

10



denepanbHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

OOmue ecTecTBEHHO-HAyUHbIE MOHITHSA: SBICHUE, HAy4YHBIM (HaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHUHTE3, KIacCH(HUKAIMA, MEePUOJUIHOCTh, HAOIIO/IECHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwusmuka: Matepus, SHEPTusi, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTHUECKUN
YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (U3MUECKHE
BEJTUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTHYECKHM aKTHUBHBIE BemlecTBa (O€NKH, YIIIEBOABI, KHPHI,
(bepMeHTHI).

['eorpadus: MuHEpasibl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
PECYpCHI.

TexHONOTUA: THUIICBBIC MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO MHTAHMS, MOIOIINC
CpeICTBa, JICKAPCTBEHHBIE ¥  KOCMETHYECKHE TMpemnaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC OBHIASA U HEOPTAHHUYECKASA XUMMUS TeopeTnyeckue 0CHOBBI
XUMHH

XUMUYECKU d71eMeHT. ATOM. S1po aToMa, U30TOoMbI. DJIEKTPOHHASI 000JI0UKA.
DHepreTuyeckre YpOBHH, IMOAYPOBHH. ATOMHBIC OpOUTamH, S-, P-, O- 3JIEMEHTHI
Oco0eHHOCTH pacipeieNIeHus! SJIEKTPOHOB IO OPOUTANIAM B aTOMaXx AJIEMEHTOB MEPBBIX
YeThIpeX MEePUOI0B. DIEKTPOHHAS KOH(MUTYpaAIIUs aTOMOB.

[Tepunonnueckuit 3axkoH u Ileproanyeckas cucreMa XUMMHYECKUX 3yeMeHTOB [[. 1.
MenpeneeBa. CBsi3b MepHOANYECKOro 3akoHa U Ileproandeckoil CUCTEMbl XUMUUYECKUX
snementoB JI.MI. MeHneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHsSI CBOMCTB XMMHUYECKHX DJJIEMEHTOB M 00pa3yeMblX UMU
MPOCTBIX M CJOKHBIX BEUIECTB IO TPYIIAM U NEpPUOJaM. 3HAYECHUE MEPUOJUUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BeulecTBa. XUMUYECKasi CBA3b. BUIbI XUMHUECKOH CBSA3U (KOBaJEHTHAs
HEMoJsipHasT M TMOJspHAsi, HOHHAs, MeTalmyeckas). MexaHu3Mbl 0Opa3oBaHUs
KOBQJICHTHOW XMMHUYECKOU CBS3U (OOMEHHBIM M JOHOPHO-aKIENTOPHbIN). BogopoaHas
CBA3b. BanleHTHOCTB. DNEeKTpoOoTpULIaTeIbHOCTh. CTeneHb OKUCIeHUsl. IOHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEUIECTBA. Wbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BEILIECTB
OT TUIIA KPUCTAJIMYECKON PEIIECTKHU.

[Tonatne o pucnepcHbIX cucremMax. VICTMHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

11
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Knaccudukanuss HeopraHndeckux coenuHeHuil. HoMeHkiatypa HeEOpraHu4ecKux
BelecTB. ['eHeTnueckass CBA3b HEOPraHMYECKUX BEIIECTB, NPUHAICKAMMUX K
Pa3JINYHBIM KJIaccaM.

Xumuueckas peakius. Knaccudukanus XMMHUUECKUX peaklMii B HEOPraHUYECKOM
U OPraHUYECKOM XHMHMHM. 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHS H
IIPEBPALEHUS SJHEPTUU IIPU XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakiuu, €€ 3aBHUCHUMOCTh OT pa3iuuHbIX (akTtopoB. OOpaTHUMbIE
peakiuu. XumMu4yeckoe paBHoBecue. MaKTOPHI, BIUSAIOIINE HA COCTOSIHUE XMMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onexrponutnyeckas auccouuanus. CunbHble M cinabble snekTponuthl. Cpena
BOJAHBIX PAcTBOPOB BEIIECTB: KHCJAs, HEUTpajibHas, IIeno4yHas. Peakuun HOHHOTO
oOMeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE  METOJbl M3Yy4YEHHs BEIIECTB M MX IPEBPAILCHUN:
nemoHcTpauusa Tabmun «llepuoguueckass cucreMa XuMU4eckux siaemeHtoB  J[.U.
MenneneeBay, H3ydyeHUE MoOJAENEH KpUCTAIMYECKMX pEIIeTOK, HaOIoAeHHe U
ONKCAaHUE JEMOHCTPALMOHHBIX M J1a0OpAaTOPHBIX OIBITOB (pa3ioXKeHHE MepoKCuia
BOZOpPOZA B IIPUCYTCTBUU KaTaJIU3aTopa, ONPEIEICHUE CpPelbl PaCTBOPOB BEILECTB C
IIOMOIIIbIO YHUBEPCAJIbHOIO HHIUKATOpa, PEAKIMM HOHHOrO OOMEHa), NpOBEIEHUE
HNpakTUYecKol paboThl «BiusHME pa3inyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKkum».

Pacuetnnle 3amaun.

PacueTrsl 110 ypaBHEHUSAM XMMHUYECKUX PEaKLMi, B TOM YHUCIIE TEPMOXUMHUYECKUE
pacyeTsl, pacyeThbl C UCIIOJIL30BAHUEM ITOHATHS «MACCOBAs 101 BEILECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxenue HemeramioB B llepmoanueckod cHUCTEME XHUMHUYECKUX
sanemenToB [[.1. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB. Du3NUecKre CBOMCTBA
HEMETAJIOB. AJUIOTpONHs HEMETA/UIOB (Ha TMpUMepe KHUcIopona, cephl, docdhopa wu
yIJIepOJIa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX HEMETAIOB (TajJoreHoB, Cephbl, a3oTa,
docdopa, yriaepona u KpeMHHs) U UX COSAMHEHUI (OKCHUIIOB, KHUCIOPOACOIASPIKAIUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[TprmeHeHne BaKHEMIINX HEMETAJIJIOB M UX COCTMHECHUU.

Mertamnbl. Ilonoxenune wMetawioB B llepuognueckodl cuctemMe XUMHYECKHX
sanemenToB [[.U. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JI0YEK AaTOMOB
MetaiuioB. OOmme  ¢usuyeckue  cBoicTBa  MetauioB. CIlaBel  METaJIOB.
DIIEKTPOXUMHUYECKHM PSil HAPSHKEHU METAIIJIOB.

12
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XUMUYECKHE CBOMCTBA BAKHEUIINX METAIJIOB (HATPUM, Kaldui, KaJabllUi, MarHuu,
ATIOMHUHU, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUI.

O61mue crocoObl nosyueHus MetauioB. [I[puMeHeHre MeTasuioB B ObITY U TEXHHKE.

DKCNEPUMEHTAIBHBIE METOJIbl U3YUYEHHS BEIIECTB M UX MPEBPALICHUN: U3yUYCHUE
KoJulekuuu  «MeTauiel W CIUIaBbl»,  OOpa3lOB  HEMETAUIOB,  PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a7a4, HaOIIOJCHUE U OINHCaHUuE JAEMOHCTPAIIMOHHBIX u
Ja00paTOPHBIX OMNBITOB (B3aMMOJICMCTBHUE THUIAPOKCHIA ATIOMHHHUSI C PAcTBOpPAMHU
KHUCJIOT U IIeJIoYei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJLJIOB).

PacueTtHblie 3agaun.

Pacuersl maccel BemiecTBa WiM oObeMa Ta30B [0 M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00bEeMy OJHOTO U3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB, PacUeThl
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO U3 BEIIECTB
UMEET MPUMECH.

XuMHUs U KU3Hb. MexXnpeaMeTHbIe CBA3H

Poner xumum B oOecrieyeHHWH HKOJOTUYECKOHM, JHEPreTUYEeCKOM M IHIINECBOU
0e30MacHOCTH, Pa3BUTUU MeIUIIMHBL. [IoHSATHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIU.

[IpencraBnenus o0 OOUIMX HAYYHBIX MPUHLHUIIAX MPOMBIIUIEHHOTO MOJTYYeHUS
Ba)KHEWIIINX BEILIECTB.

YenoBek B MUpE BELIECTB U MATEPUAJIOB: BaXKHEHIINE CTPOUTEIIbHBIE MATEPUAITHI,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpacKd, CTEKJIO, KepaMHKa, MaTepHhabl U1
ANEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUYECKUE U MUHEPATIbHBIE YI00pEHUSI.

XuMHUST M 340pOBbE YEJIOBEKAa: MpaBUja MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MaCHOTO HCIOJIb30BaHUS MpPEnapaTroB OBITOBOW XMMHH B
[TOBCEHEBHOM KU3HU.

Peanuzanus MeXnpeIMETHBIX CBS3€H MPU HM3YYCHUH OOIIEeH M HEOPTraHUYECKOU
xumu B 11  Kimacce OCymecTBIsieTCSs dYepe3 HCMOJb30BaHME Kak — OOIUX
€CTECTBEHHOHAYUYHbIX TOHATHM, TaK W TOHATHH, SBISIIOUMXCS CUCTEMHBIMU MJIS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHanu3, CHUHTE3, KiacCUpUKANMs, TEPUOAUIHOCTh, HAONIOACHUE, OSKCIEPUMEHT,
MOJIEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®dusnka: maTepusi, SHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIA, HHEPreTHUYECKUU YpOBEHb, BEIIECTBO, TEJO,
00beM, arperaTHoe COCTOSIHHE BEIIeCTBA, (PU3MUECKHME BEIWYMHBI U E€IUHHULBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: knetka, opraHusm, 3KocucTema, ornocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIECTB B OpPraHU3ME.
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I'eorpadusi: MuHepasnbpl, TOpPHbIE NOPOABI, MOJE3HBIE MCKOMAEMbIE, TOIUIMBO,
PECYPCBL

TexHomorus: XuUMHUYECKas MPOMBIIUICHHOCTb, METALIYPIUs,, MPOU3BOACTBO
CTPOUTENIBHBIX  MAaTEpUaJOB, CEIbCKOXO3SMCTBEHHOE  IPOU3BOJACTBO,  IHILEBas
MIPOMBIIIJIEHHOCTb, bapmaneBTHyecKas IPOMBIIIJIEHHOCT, IIPOU3BOJICTBO
KOCMETHYECKUX  NPEnaparoB, MPOU3BOJACTBO  KOHCTPYKIHMOHHBIX  MaTEPHUAJIOB,
ANEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OI'OC COO ycranaBiauBaeT TpeOOBaHHS K  pe3yJibTaTaM  OCBOCHHUSA
oOyyaroluMMHCs  MporpaMMm  cpeAaHero  obmero oOpa3oBaHus  (JINYHOCTHBIM,
METanpeIMETHBIM U MpeAMEeTHbIM). HayuHo-MeToanueckoit OCHOBOM il pa3paboTKu
IUIAHUPYEMBIX PE3yJbTAaTOB OCBOEHMSI IPOrpaMM CpelHero oouiero oOpa3zoBaHMs
ABJISIETCS] CUCTEMHO/IESITEIbHOCTHBIN MOIXOI.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBUM € CHCTEMHO-IESTEIBHOCTHBIM MOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 00IIero
00pa30BaHus BBIJICJICHBI CIEIYIONIUE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIONIUMHUCS POCCHMCKONH TPaXIAHCKOM HJICHTHUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTHA M CAMOONPEICIICHUIO; HaINYue

MOTHBAIINHU K 00yYCHHIO;

1[eJIeHANpPaBICEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U MCTOPUUYECKUX TPATUIIMi 0a30BOM HAYKU XUMHUHU; TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOCH NEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMM ~ YCTAHOBKAMH, MPHUCYIIMMH LEIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa30oBaHWs; HaIW4HE MPABOCO3HAHMS SKOJOTHYECKON KYIbTYphl W CIIOCOOHOCTH
CTaBUTh LIEIIN
Y CTPOUTH )KU3HEHHBIC IUIAHBI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHUS NMPeAMETa « XUMUD» JOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCMHUTATENIBHON JEATEIbBHOCTH B COOTBETCTBUU C TYMaHHCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH U UJ€AJIAMU POCCUNUCKOTO
IPaXKJIaHCKOTO OOIIleCTBa, MPUHATHIMUA B 00IIIECTBE HOPMaMH U MIpaBUIaMU MTOBEJCHUS,
CIOCOOCTBYIOIIMMH TMPOLECCaM CAMOMNO3HAHHUS, CAaMOpPa3BUTHUS U HPABCTBEHHOIO
CTAaHOBJICHUS JIMYHOCTU O0YYAIOIINXCA.

14
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JIM4HOCTHBIE ~ pe3yJdbTaThl  OCBOEHUS  mHpeaMeTa  «XHUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh ~ OMNbITA [O3HABATEJBHOM M  MPAKTHUYECKOW JIESTENIbHOCTH
0oOy4aromuxcs Mo peanu3alyy NPUHATHIX B 00LIECTBE LIEHHOCTEM, B TOM YHUCJIE B YACTH:
1) rpa’KaaHCKOro BOCIIMTAHUS .

OCO3HAaHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYI[MOHHBIX MPaB U 00S3aHHOCTEH,
YBOXEHUS] K 3aKOHY M TIPaBONOPSAKY; MPEACTABICHUS O COLMAIBHBIX HOpMax u

MpaBUIIaX MEXIMYHOCTHBIX OTHOUIEHUHN
B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESATEIBHOCTU NPHU CO3JIaHUU
y4eOHBIX TMPOEKTOB, PEHICHUH Y4YyeOHBIX M TO3HABATEIbHBIX 3a/1ay, BbBIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI

APYTUX TPU aHAIM3E PA3JIMYHBIX BUIOB yUeOHOH JCSTEIBHOCTH; 2)
NATPHOTHYECKOr0 BOCIIMTAHUS .

IICHHOCTHOI'O OTHOIICHUA K HCTOPHUYCCKOMY 151 HAaYy9YHOMY HaCJICANTO
OTE€YECTBECHHOM XUMHH, YBAXKCHHA K IPOHCCCY TBOPUCCTBA B oOnacTu TCOPpHUN U
MMPAKTUYICCKOIro IMPHUMCHCHUSA XHUMHUH, OCO3HAHUA TOI'O, 4YTO HJOCTHMIKXCHHUA HAYKH CCTb
PE3YyIbTAaT AJIUTCIIBHBIX HEI6J'II-OI[€HI/H>'I, KPOIIOTIIUBLIX JSKCIICPUMCHTAJIBHBIX ITIOHMCKOB,
IMOCTOAHHOI'O TpyAda YYCHBIX W IIPAKTUKOB, HWHTCPCCAa U ITO3HABATCIIbBHBIX MOTHBOB B
IMOJIYYCHHH U ITOCJIICAYIOIICM aHAJIN3C

MH(DOPMAIIUHU O TIEPEOBIX JOCTHKCHUIX COBPEMEHHOW OTEYECTBEHHOW XUMHUU; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEICHUS;

CITOCOOHOCTH OIEHUBATh CUTYAIlUH, CBS3aHHBIC C XUMHUYCCKUMHU SIBICHUSIMH,

W TIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBECHHBIC

HOPMbI W I[IEHHOCTH; TOTOBHOCTH OIICHHWBATh CBOE IOBEICHUE W MOCTYIKHA CBOMX
TOBAPUIIEH C MO3ULIUN

HPABCTBCHHBIX U MTPABOBBIX HOPM W OCO3HAHHE MOCIICIACTBHI 3TUX IMOCTYIIKOB; 4)
(opmMupoBaHus KyJbTYpPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEN 3/I0POBOTO U 0€301MaCHOTO 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3NYECKOMY H TICUXHYECKOMY
310POBBIO; COOJIIOICHUS TTpaBUII 0€30MacHOr0 OOpaleHUsl C BEIIECTBAMU B OBITY,
MOBCE/IHEBHOM >KU3HU U B TPYJIOBOW ACATEIBHOCTH; TOHWMAHUS IEHHOCTU MPaBUI

WHJMBUAYAJLHOTO U KOJUIEKTUBHOTO O€30MacHOr0
MOBEJICHUSI B CHUTYalUsAX, YIPOXKAIOIMIMX 30POBbI0O M KU3HHU JIOJIEH; OCO3HAHUS

MOCJIEACTBUN U HETIPUSTHUSL BPEHBIX MPUBBIUEK (YOTpeOIeHus

15



denepanbHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

aJIKOTOJIsI, HAPKOTHKOB, KypeHusi); 5)
TPYAOBOI'0 BOCIIMTAHUSA

KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTH B y‘le6H0-I/ICCJICI[OBaT€HBCKOﬁ ACATCIIPHOCTH,

OOIIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W JIPYyruX BHUAAX JACSATEILHOCTH; YCTAaHOBKH Ha
AKTUBHOE YYaCTHUE B PEIICHUU MPAKTUUYECKUX 33724 COUAIIbHOMN

HaIpaBJICHHOCTH (B paMKaxX CBOEro Kjacca, HIKOJbI); HHTEpeca K MPaKTUUYECKOMY
U3Yy4YeHHUI0 Tpodeccuii pa3InuyHoro poja,

B TOM YHMCJIE Ha OCHOBE NMPUMEHEHUSA MPEAMETHBIX 3HAHMUI MO XUMHH; YBAXKEHHS K
TpyAy, JIOASIM TpyJda U pe3yiabTaram TPYAOBON JEATEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY WHIMBHIYaJTbHON TPAEKTOPUHU 00pa30oBaHuUsl,

Oynymieit mpodeccur W peaausalid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUU, HWHTEPECOB M MOTPeOHOCTEH

00I11eCTBa;

6) 3K0JI0TN4Y€eCKOTr0 BOCIIUTAHMS:

9KOJIOTUYECKH 11e71eCO000pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK UCTOUHUKY

CYIIIECTBOBAHUS KU3HU Ha 3emiie; MOHUMaHUA TJI00aIbHOTO XapakTepa dKOJOTUYECKUX
npo0JieM, BIUSHHUS

SKOHOMHUYECKUX IMPOIECCOB HAa COCTOSSHUE NPUPOJHOM M COLMAIBHOM CpE.bI;
OCO3HAHMS HEOOXOUMOCTH MCTIOIB30BAHUS JOCTHKEHUN XUMUH JIJISl PEIICHUS

BOIIPOCOB PALIMOHAIIBHOTO MPUPOJIONOIb30BAHUS; AKTUBHOIO HENPUATHS JCHCTBHIA,

OPUHOCSIINX BpEd OKpYyXKalollled NPUPOJHOW CpeAe, YMEHUsT IPOTrHO3UPOBATh

HEOJIarOMpPUATHBIE SKOJOTHYECKUE TOCIEACTBUS TMPEANPUHUMAEMBIX JEUCTBUM U

IPEeAOTBpPAIlaTh UX; HAJIWYUSA PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOM

KYJIbTYpbl, ONbITa  JEATEIBHOCTH  3KOJOTMYECKOW  HANpPaBICHHOCTH, YMEHUSA

PYKOBOJCTBOBAaTbCSI MMH B II03HABAaTEJIbHOM, KOMMYHUKAaTHBHOM UM COLHUAIBHOU

MPAKTHKE, CIOCOOHOCTH W YMEHHS aKTHBHO MTPOTHUBOCTOSTH UACONIOTHH XeMohoouw; 7)

LEHHOCTH HAYYHOI'0 O3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs HAYKM M OOIIECTBEHHON NPAKTUKH; TOHMMAHUS CHEMU(DUKN XUMHH Kak
HAyKH, OCO3HAHUS €€ POJIH B JOPMUPOBAHUHU

PaAIMOHAILHOTO HAYYHOTO MBINIJICHUS, CO3JJaHUU IIEJIOCTHOTO TMpEACTaBICHHUS 00

OKPYXaKIIEM MHUPE KaK O €IUHCTBE MPUPOABLI M YEIIOBEKA, B MO3HAHUM IPUPOJHBIX

3aKOHOMEPHOCTEH U pEHIeHUU MpoOJieM COXPAHEHUS MPUPOJHOIO0 PaBHOBECHUS;

yOEXI€HHOCTH B 0COO0M 3HAUMMOCTHU XUMUU I COBPEMEHHOW IUBUIU3AINU: B €€

T'YMaHUCTUYECKOM HAMpPaBICHHOCTH W Ba)XXHOHW pOJM B CO3JaHMM HOBOM 0a3bl

MaTepuagbHONW KYJbTYPhI, PEIICHUH TJIOOATbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSA

YEJIOBE€UECTBA —  CBHIPbEBOM, OJHEPreTUYECKOW, MHUIIEBOM H  SKOJIOTHYECKOU
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0€30MacHOCTH, B PAa3BUTUHA MEIUITMHBI, OOCCTICUCHUH YCIOBUW YCTEIIHOTO Tpylda M
DKOJIOTHYECKH KOMGMOPTHON JKM3HU KaXKJIOTO 4ieHa OOIIEeCTBa; €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB TIIO3HAHHS, WCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCTIOIL30BaTh IMOTydyaeMbIe 3HAHUS JIJIs aHAIu3a U
OOBSICHCHHS SIBIICHUW OKPYIKAIOIIEr0 MHpa W TMPOUCXOMAIINX B HEM H3MCHCHU,
YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE HAYYHBIX ()AKTOB U UMEIOIIUXCS
JAHHBIX C IEJBI0 MOJTYYEHHUs JTOCTOBEPHBIX BHIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIHHO
UCIIOJIb30BaTh XUMHUUYECKHUE 3HAHUS JUTSI PEIICHUS
npoOJieM B pEaTbHBIX JKM3HEHHBIX CHUTyallusX; HWHTEpeca K

MIO3HAHUIO M UCCIIEI0OBATENILCKOM AESITETbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW IO XMMHU B COOTBETCTBHH C YKU3HCHHBIMHU
NOTPEOHOCTSAMH; WHTEpeca K OCOOCHHOCTSIM TpyJa B pa3IMYHBIX cdepax
npodeccroHaIbHON
JCSATEITBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS YUEOHOTO0 NMpeaMeTa « XUMUs» Ha yPOBHE
CpelHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIE U1t dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIIEHAYYHbIE TMOHSATHSA, OTpaXKarolue
[IEJIOCTHOCTh ~HAyYHOM KapTUHBI MHUpa U CcHenu@uKy METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, JHEPruUs, SBJICHUE,
IpOIEeCC, CHCTEMa, HAy4YHbIM (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, MCCIENOBaHWEe, HaOI0/IeHne, W3MEpEeHUe, OKCIEPUMEHT U JIPYTHE);
YHUBEpCAIbHBIC yUeOHbIC 1eCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHEIE,
peryisITUBHBIE), obecnieunBatomue GopmupoBanue (HyHKIHMOHATLHON TPaMOTHOCTH U
COIMAJILHON KOMITETCHIIUU O0YyYaIoIIUXCsl; CIIOCOOHOCTh 00YYaIONIMXCsl UCIOIb30BaTh
OCBOCHHBIE MEXIUCIUIIJINHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEpPCAJIbHbIC yU4eOHbIE EMCTBUS B MO3HABATEIIbHOM
Y COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yJIbTAaThl  OTPAXKAlOT  OBJAJCHUE  TMO3HABATEIIbHBIMU,
KOMMYHUKAaTHUBHBIMU U PETYJISTUBHBIMU YHUBEPCATbHBIMU YUYEOHBIMU JEHCTBUSIMU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
ba3oBble jornueckue aecTBUA:

CaMOCTOSITEIbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH IPOOJIEMY, BCECTOPOHHE €€
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paccMaTpuBaTh; OMNPEIEIATh UEIU IESITEIbHOCTH, 3aJaBasi MapaMeTPbl U KPUTEPUH UX

JOCTUKEHUS,

COOTHOCHUTbH PE3YIbTaThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMH; MUCIOJIb30BAThH MPH

OCBOCHHMH 3HAHUU MPUEMBI JJIOTUYECKOTO MBIILICHUS — BBIJICIISITh
XapakTepHbIE MPU3HAKA TOHATHUM W YCTAaHABIMBATH HUX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE TIOHSATUSA IS OOBICHEHUS OTIAEIbHBIX (AKTOB U SIBJICHUI;
BBIOMpATh OCHOBAHUS M KPUTEPHUH JJIsI KJIacCU(PUKAIIMK BEIIECTB U XUMHUECKUX
peakuuii;  yCTaHaBJIMBATh NPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMA, CTPOUTH JIOTUYECKUE pacCyXJeHus (MHIYKTUBHBIC, IEIyKTUBHBIC, IO
AQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSX, (POPMYJUPOBATH BBIBOJIbI U 3aKJIIOUCHHUS; IPUMEHSATH B MPOIECCE MO3HAHMUS,
UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIEC) MOJIEIIH, TPEOOPA30OBLIBATH MOJICIIbHBIC MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cumMBOII) B7EeMEHTa, XUuMU4eckass ¢Gopmysia, ypaBHEHHE XUMUYECKOUW pPEaklu — TMpHU
peleHnyd y4yeOHbIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]a4, MPUMEHATh Ha3BaHHBIC
MOJEJbHBIE TPEICTABICHUS JJIA BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIIHI.
ba3oBble ucciaenoBaTebCKie AeCTBUSA:

BJAJETh OCHOBAMHM METOJOB HAyYHOrO I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peakuuii; GopMyIHpPOBATh IEJIM U 33J1a4U UCCIEOBAHUS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(hOpMYIMpPOBAHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBBI JiIsl (JOPMUPOBAHUS THIOTE3bI IO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CY)KJICHHIl; BIIaJIETh HAaBbIKAMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS W MPOBEACHUSA
YUYEHUYECKUX OSKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIOJaTh 32 XOJIOM
mpoliecca, CaMOCTOATENFHO TMPOTHO3UPOBATH €ro  pe3yiabTaT, (POPMYIUPOBATH
00001IeHNsT ¥ BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YIHTATOB HCCIICOBAHUSA,
COCTaBIIATH OOOCHOBaHHBIM OTYET O TMPOJACIAHHONW paboTe; NpuoOpeTaTh OMBIT
YYEHUUECKOU MCCIEN0BATEIILCKOW U IPOEKTHOM JAEATEIBHOCTH,

MPOSIBISATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOJI0B NTO3HAHUS.

Pabora ¢ ungopmaumeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHUKAX MHPOpMALINU (HAYYHO-TIOMYJIsipHAs
auTepaTypa XMMHUYECKOTO COJAEp:KaHMs, CIpaBOYHbIE mocoOusi, pecypchl MHTepHeTa),
aHAJTM3UPOBATh MH(OPMALIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYMBOCTH; (POPMYIHPOBATH 3ampOChl U
MIPUMEHSIThH Pa3IUYHbIe METO/IbI IIPU MTOUCKE U O0TOOpE
nHpopMani, HeoOXOAUMOM MJI BBIMOJHEHUS] YYEOHBIX 3a7a4 OINpPEIEICHHOTO THIIa;

MpUOOpETaTh OMBIT UCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
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TEXHOJIOTUA M PA3NUYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSITEJIbHO ~ BBIOMPATH
ONTUMAJIbHYIO (POpMY NpeAcTaBiIeHUs UH(POPMALUU

(cxembl, rpaduky, AMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTHUE); UCIOIb30BaTh HAYUHbIN
A3BIK B KAUECTBE CPEICTBA MPHU pabOTe C XUMHUUECKOU

uH(popmMalmeil: NpUMEHITh MEeXIpeaMeTHbIe ((HU3NUEeCKUe U MaTeMaTHYeCKHE) 3HAKU

U CUMBOJBL, (opmynbl, abOpeBUAaTypbl, HOMEHKJIATypy; HCIOJIb30BaTh U

IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMUECKUE CPEICTBA HATJISAHOCTH.

KoMmyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBUSL:

3aJ1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOI TeMBI B X0JI€ AHAIOora
W/WIM  TUCKYCCHH, BBICKAa3bIBaTh WJCH, (OPMYIHUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTENFHO BBINIOJIHCHUS TIPEJIOKCHHON 3a/layd; BBICTYNATh C Tpe3eHTaIluel
pe3yabTaTOB TIO3HABATEILHOW JESITETbHOCTH, IOJYYCHHBIX CAaMOCTOATEIBHO WIIH
COBMECTHO CO CBEPCTHHKAMH TIpU BBITIOJTHCHHH XHUMHUYECKOTO DKCIEPUMEHTA,
NPaKTUYECKOW pabOThl MO MCCIIEIOBAaHUIO CBOWCTB M3YyYaeMBIX BEIECTB, pealr3alliu
yuyeOHOro mpoekTta u (OpPMYJIMPOBATH BBIBOABI MO pe3ylibTaTaM MPOBEIECHHBIX
UCCJICIOBAaHUNA TyTEM COTJIaCOBaHMs TMO3ULMUNA B XoAe OOCyXaeHus u oOMeHa
MHEHUSIMHU.

PeryJsiTuBHbIE YHHBepCAJbHbIEe Y4yeOHbIe JeHCTBHUS CaMOCTOSATEIBHO
TUTAHUPOBATh M OCYIICCTBIIATH CBOIO TO3HABATEIBHYIO JEATCIBHOCTD, OMPEACIss e¢
NeJid W 3aJayd, KOHTPOJHMPOBATh W TI0O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeIaracMblid aJrOpPUTM JACHCTBHN MPH BBHITOJHEHUH YICOHBIX W HUCCIIECIOBATEIBCKUAX
3a/1a4, BEIOUpaTh Hanbosee 3PHEKTUBHBIN CIIOCOO WX PEIICHHS ¢ YYETOM IOJTYYCHHS
HOBBIX 3HAaHHWH O BEIIECTBAX M XUMHYECKUX PEAKIUAX;, OCYIIECTBISATH CAMOKOHTPOJb
CBOCH IESITEIbHOCTH HAa OCHOBE CaMOaHaIn3a

Hn CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ybTaThl OCBOCHHS MPOTPaMMbI CPEAHEr0 O0IIero oOpa3oBaHUs
10 XMMHUHM Ha 0a30BOM YpOBHE OPHEHTHPOBAHBI Ha OOECIICUCHHE MPEUMYIIECTBECHHO
o0meoOpa3oBaTeIbHOM W OOIIEKYJIBTYpPHOH TOATOTOBKM  oOydaromuxcs. OHH
BKJTIOUAIOT crenududeckue il y4eOHOro mpeaMmeTa «XHMHS» HaydHBIC 3HaHWS,
YMEHHS W CHOCOOBI JCHCTBUH 10 OCBOCHHMIO, MHTEPIIPETAIIMM W IMPEOOPA30BAHUIO
3HaHUH, BHUJIBI ACATEILHOCTH IO MOJYYCHHIO HOBOT'O 3HAHUS M MPUMCHEHUIO 3HAHHWHA B
pPa3IMYHBIX yYeOHBIX W PEANbHBIX JKM3HECHHBIX CHTYAIlMSX, CBSA3aHHBIX C XHMHCEH. B
IporpaMMe 0 XUMHH MPEIMETHBIC PE3YyIbTaThl IPEACTABICHBI 110 TOJIaM H3YyUICHUS.
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K konmy oOyuenuss B 10 kjiacce mpeaMEeTHBIE pe3ylabTaThl OCBOCHHUS Kypca
«Oprannyeckas XUMUD OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUI O XUMUYECKON COCTABIISIONICH €CTECTBEHHO -

HAy4YHOW KapTUHBl MHpA, POJIM XHMHU B T[IO3HAHWU SIBICHUW TPUPOABI, B
(OopMHUPOBAaHUU MBIIUIEHUS U KYJIbTYpPbl TUYHOCTH, €€ (PYHKIIMOHAIbHON IPAMOTHOCTH,
HEOOXOIUMOM ISl PElIeHHs] MPAKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO M IPUPOIHON CPEE; BIaJCHUE CUCTEMON XUMUYECKUX
3HaHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIIUE TMOHATUS (XMMHUYECKUH DIIEMEHT,
aToM, IIEKTPOHHAs o0oJiouKa aToma, MOJIEKYIIA, BaJICHTHOCTb,
ANEKTPOOTPULIATETLHOCTh, XUMUYECKasi CBSA3b, CTPYKTYpHasi ¢opMyna (pa3BepHyTas U
COKpAllleHHas), MOJb, MOJISIpHasi Macca, MOJISIPHBIA O0O0bEM, YIJIEPOJHBINA CKEJerT,
(GyHKIIMOHANIbHAS TPyMNa, paguKkai, H30MEpPUs,, H30MEpPbl, TOMOJIOTHUECKHH ps/,
TOMOJIOTH, YTJEBOAOPOABL, KHUCIOPOJ M a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHHMS); TEOPUU U 3aKOHBI
(Teopust ctpoeHus oprannyeckux BemiectB A.M. byTiepoBa, 3aKOH COXpaHEHHUS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHH; MHPOBO33pEHUYECKUE
3HaHUA, JISKAIIUE B OCHOBE IIOHMMAaHUSA IPUYMHHOCTH U CUCTEMHOCTH XUMHUUYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTABE, MOIYYEHUN U O€30IIaCHOM
UCMOJIb30BAaHUM BAXXHEMIINMX OpPraHMYECKUX BEUIECTB B OBITY U INPAKTUYECKOM
NEeATEIIbHOCTU YEJI0BEKA,

chOpPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE TMPHU3HAKH  TOHSITHH,

yCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIH30BAaTh COOTBETCTBYIOIIWME TOHATHS  TIpU
OMMMCAHUHM COCTaBa, CTPOCHUS W TPEBPAIICHUNA OPraHUYECKUX COCTUHEHU;
c(hOpMHPOBAHHOCTh YMEHHUH UCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJIsSi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOH, COKpAIIEHHON) (HOpMyYT OpraHUYECKUX
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX pEaKLUHil, H3rOTaBIMBATH MOJEIU MOJIEKYI
OpraHUYECKUX BEIIECTB JJIsi WUIIOCTPALMU MX XUMHYECKOTO M MPOCTPAHCTBEHHOIO
CTpoeHus; cPOPMUPOBAHHOCTh YMEHHH YCTaHABIMBATH MPHUHAIJIEKHOCTh MU3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO WX COCTABY M CTPOCHHUIO K OMPEEICHHOMY KIIAcCy/Tpymie
coeMHEeHUN  (YIJIEBOAOPOABI,  KUCIOPOJ M  a30TCOJAEpXkallue  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUsA), JaBaTh UM Ha3BaHHUS IO CUCTEMAaTHYECKOM
nomenknarype (IUPAC), a Ttakke NpuUBOAUTH TPUBHAIBHBIE HA3BAHUS OTIEITBHBIX
OpraHUYECKUX BEIIECTB (ITWIEH, MPOMUJIEH, AlETWUJIEH, 3THJICHIJUKOJb, TJIUIEPHH,
dbeHon, Qopmanbaerua, aneTanblerTu]l, MypaBbHHas KHUCIOTa, YKCYCHas KHUCJIOTAa,
OJICMHOBAsl KUCIIOTa, CTEapUHOBAsi KUCIIOTA, IIIOKO3a, PPYKTO3a, Kpaxmal, LeJIii103a,
[JIMIUH); CPOPMHUPOBAHHOCTh YMEHHSI ONPEAEsATh BUIbl XUMHUUYECKOW CBSI3U B
OpraHUYECKUX

COCIMHEHUAX (OJUWHApPHBIE W KpaTHBIE); CHOPMUPOBAHHOCTH YMEHHUS NPUMEHSATH

MOJIOKEHUSI TEOPUU CTPOCHUS
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opranndeckux BemectB A.M. byrtnepoBa ays 0OBSICHEHHsSI 3aBUCUMOCTH CBOMICTB
BEIIECTB OT HX COCTaBa M CTPOCHHUS; 3aKOH COXpPaHEHUS MAacChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTPOCHUE, (PUIUYECKUE U
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENICH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BemlecTB  (MeTaH, 9TaH, OTWIEH, NpPONWIEH,  aleTwieH, OyraaueH-1,3,
MeTuwiOyTaauen1,3, OeH30J7, METaHOJ, 3TaHOJ, JTHJICHIJIUKOJb, TJHUIEPUH, (EeHO,
aleTalbJIeTu/l, MypaBbUHAs U YKCYCHasl KHUCJOTHI, TJIIOKO3a, Kpaxmall, LeJIi0J03a,
AMUHOYKCYCHAasl KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKAYy HUMH
YpaBHEHUSMU  COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUNA C  HCHOJb30BAHUEM
CTPYKTYpHBIX (QopMys; CHOPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTh HUCTOUHUKH
YTI€BOJIOPOTHOTO ChIPhsSl (HEPTh, MPUPOIHBIN Ta3, Yrojib), CHOCOOBI UX TIepepaboTKu U
IPaKTUYECKOEe TMPUMEHEHUE MPOIYKTOB IMepepadOTKH; CHOPMUPOBAHHOCTh YMEHUM
IIPOBOJIUTh BBIYUCIICHUS O XUMHUYECKUM ypaBHEHHUSM (Macchbl, 00beMa, KOJUYECTBa
UCXOJTHOTO BEIIECTBA WJM TPOJYKTa pPEaKIUH 10 HU3BECTHBIM Macce, 00BbeMy,
KOJMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WIH TPOJYKTOB PEaKInu);
c(hOpMUPOBAHHOCTh YMEHHMM BJIAJIETh CHUCTEMOW 3HAHMH 00 OCHOBHBIX METOJIaX
HAYYHOTO IMO3HAHMSI, UCTIOJIBb3YEMbIX B XUMHUU MPU U3YUYEHUH BEIIECTB U XUMUYECKHUX
ABJICHUN (HAONIOICHHE, M3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIB30BAThH
CUCTEMHBIE XMMHUYECKHE 3HAHUS JUISl MIPUHATUSA PEIICHU B KOHKPETHBIX YKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJNIOATh TMpaBWIA IMOJIB30BAHUS XUMHUYECKOU
IOCYJIOH W Ja0OpaToOpHbIM 00OpyJOBaHWUEM, a Takke TNpaBuiIa OOpameHusl C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH TIO BBINOJHEHUIO J1abOpaTOpPHBIX
XUMHYECKUX OIBITOB;, C(POPMHUPOBAHHOCTh YMEHHH TIUIAHUPOBAaTH U BBITIOJIHATH
XUMHYECKUN JKCIEPUMEHT (MIPEeBpAIllCHUs] OPraHWYECKUX BEIIECTB NMPU HATPEBAHUM,
MOJIYYCHHE HTHICHA U M3YyYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIIMH OPTraHUYECKUX
BEIIECTB, JICHATypamus OETKOB NpPH HAarpeBaHWHW, IIBETHBIC pPEAKIMU OCJIIKOB) B
COOTBETCTBHH C MPaBUJIAMU TEXHUKHU O€30MaCHOCTH MpU OOpaIieHNH ¢ BEIEeCTBAMU U
7abopaTOpHBIM  00OpYyIOBaHWEM,  TPEACTABIATH  PE3YNbTaThl  XUMHUYECKOTO
JKcriepuMeHTa B (opme 3amMcu  ypaBHEHHH COOTBETCTBYIOIIMX pEAKIUNA U
(dbopMyIHpOBaTH BEIBO/IBI HA OCHOBE ATUX PE3YyJIbTATOB;

chOPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIU3UPOBATH  XUMHUUYECKYIO
uHOpMAIMIO, TOJYYaeMyld H3 pPa3HbIX HCTOYHHKOB (CpelcTBa  MacCOBOWM
uH(opmaiuu,
Nutepuer u apyrux); cOpMUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIa 3KOJIOTHYECKH

11es1ecoo0pasHoro
MOBEJICHUSI B OBITY U TPYAOBOU JEATENBHOCTU B LIENAX COXPAHEHUSI CBOETO 3JI0POBbSl U
OKpY’Karolen NOpUpOTHOM cpebl, OCO3HAaBaTh OMACHOCTb BO3JIEUCTBHS HA KUBbBIC
OpraHU3MBbI OMPEACICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIca mokazatens [TJIK
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(mpenenbHO JOMYCTUMOW  KOHIIGHTpAIlMU), TMOSCHITh HAa MpPUMEpax CIOCOOBI
YMEHBIIEHUSI U MPENOTBPAICHHUs] UX BPEJHOTO BO3JEHCTBUS HAa OPraHHU3M 4YeJIOBEKa;
JUTsL O0YYaIOLIUXCSl C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3[I0POBbs: YMEHHUE

NPUMEHATh 3HAHHUA 00 OCHOBHBIX JIOCTYIHBIX METOAAaX IIO3HAHUS BEUIECTB U
XUMHUYECKUX SBICHUM; N CJHenblIX M CIa0OBUASIIMX OOyYaromMXCA: YMEHHE
HCIIOJIB30BaTh pesibehHO

TOUEUYHYIO cucTeMy oO0o3HaueHuii JI. bpaiins ans 3anucu xumMmuyeckux Gopmy.

K koHmy oOyuenuss B 11 kJjiacce mpeaMeTHBIE pe3yiabTaThl OCBOCHHUS Kypca
«OO0111ast 1 HEOpraHUYeCcKask XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPE/ICTABIICHUI: 0 XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHpA, pOJM XHUMHUU B TIO3HAHUM SBJICHUN TPUPOIBI, B
(bopMUPOBaHUY MBIIIJICHUS U KYJIBTYPhI JTUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAUMOM JJIsi pelIeHUs] MPAKTUYECKUX 3aJad M IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM CpeJie; BIIaICHUE CUCTEMOU XUMUUYECKUX
3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIMIME MOHATUS (XUMUYECKUM SJIEMEHT,
aToM, H30TOm, S-, P-, O- BJIEKTpOHHBIC OpOWUTANIM AaTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIDHBI  00BbEM, BaJCHTHOCTh, SJEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHCIIEHHUS,
XUMHUYECKass  CBsI3b  (KOBaJICHTHasi, HWOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAsi PEIIETKA, THUIbl XUMUYECKUX PEaKIUi, PpacTBOP, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIMTUYECKAs NUCCOIMALINS, OKHUCIUTEIb, BOCCTAHOBHUTEND,
CKOPOCTh XMMHUYECKON peakiiy, XUMUUYECKOE PAaBHOBECHE); TCOPUHU U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Juccounanuu, nepuoanyeckuii 3akon .M. MenneneeBa, 3akoH
COXPAHEHUsI MacChl BEILECTB, 3aKOH COXPAHCHUS U TIPEBpAICHUS DHEPTrUU IpHU
XUMHUYECKMX  PEaKlMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM  SI3bIK  XHMHUH,
MHUPOBO33PCHUYECKUE 3HAHUA, JICKAIIME B OCHOBE IIOHUMAHUA IPUYUHHOCTH U
CUCTEeMHOCTH XUMHYCCKUX SBICHHUM, (PAKTOJIOTHUUCCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, TOJYYCHHUH M OC30MaCHOM HCIIOJIb30BAHUU BaXXKHEHUITUX HEOPTaHUYECKUX
BEIICCTB B OBITY W TIPAKTHYECKOM JEATCILHOCTH YeJIOBEeKa; C(HOPMHUPOBAHHOCTH
YMEHUM BBISIBIIATH XapaKTEPHbIC MPU3HAKN OHATHH,

YCTaHaBIIUBaTh WX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHSTUS  MpU
OMMCAHWK HEOPTaHWUYECKHUX BEIIECTB U WX MPEBPAIICHHI; CPOPMUPOBAHHOCTh YMEHUN
HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY

JUIsL  cocTaBlieHMsT (OpMya BEMIECTB M ypaBHEHUM XUMHUYECKUX peakilui,
cuctematnieckyro HomeHkinatypy (IUPAC) um TpuBmanbHBIE Ha3BaHWS OTIEITHHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbIW ras, yrieKHCIbld ra3, aMMHaK, ranieHas U3BECTb,
HerauieHass M3BEeCTb, MUThEBAsl COJA, MUPUT U JApPYyTHe); cPOPMUPOBAHHOCTH YMEHUI
OMpEeNeNaTh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUUYECKUX DJIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOM CBSI3M (KOBaJIeHTHasi, MOHHAas,
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METAJUIMYECKasi, BOJOPOJHAs) B COCAMHEHUSAX, THUI KPUCTAIUIMYECKOU PEHICTKU
KOHKPETHOTO BeIlleCTBa (ATOMHAs, MOJICKYJISIpHAs, MOHHAs, METAJUTMYECKas), XapaKkTep
cpeibl B BOJHBIX PAacCTBOpaX HEOPraHUYECKUX COEJUHEHUM; CHOPMUPOBAHHOCTH
YMEHHI YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K
OTPENICICHHOMY KJIacCY/TpynIe COeAUHEHUM (MPOCThIe BEIIECTBA — METaLUIbl U
HEMETAJJIbI, OKCHJbI, OCHOBAaHUS, KHUCJIOTHI, aM(pOTEpHbICE THUAPOKCUABI, COJIM);
c(hOpMUPOBAHHOCTb YMEHHMM pacKpbiBaTh CMBICI mepuoauueckoro 3akoHa J[.U.
MeHnneneeBa ¥ JEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO  (DYHKITUU; chOpPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh
AJIEKTPOHHOE  CTPOCHHME  aTOMOB  XMMHUYECKMX  JJeMEHTOB 1—4  mepuoaoB
ITepuonnueckoid cuctembl Xumuyeckux saemeHToB [[.M. MeHnneneeBa, HUCHONIb3Ys
HOHATHSA «S-, P-, d-2JEKTPOHHBIE OPOUTAIHNY», «IHEPrETHUYECKHE YPOBHHY», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKUX BJIEMEHTOB M HMX COCAUHEHUH IO
nepuogam u rpynnam Ilepuoamyeckoil cucTeMbl XUMHUUYECKUX dyemeHToB [[.1.
MenneneeBa; cHOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEILECTB PA3IUYHBIX KJIACCOB, MOJTBEPKIATH
CyILIECTBOBAHHE T'E€HETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMU  C
MOMOIIBI0 YPaBHEHUN COOTBETCTBYIOLIUX XMMHUYECKHX peakiunil; copMUPOBaHHOCTH
yMEHHUs KJIacCuUIUPOBATh XUMHYECKUE PEAKIIUU
[0 pa3IMYHbIM MpHU3HAKaM (YUCIYy U COCTaBYy pEarupyrolluX BEIIECTB, TEIIOBOMY
ahdekTy peaknuu, H3MEHEHUIO CTETNCHEH OKHCIEHUS JJIEMEHTOB, OOpaTHUMOCTH
peaKIny, y4acTHIO KaTaln3aTopa);
c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIIUN PA3TMYHBIX TUIIOB,

MOJIHBIE M COKpAILCHHBIE ypaBHEHHS PEAKIUA MOHHOTO OOMEHA, YUUTHIBAsl yCIOBUA,
IIPY KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLIA;

chOpPMHPOBAHHOCT, ~ YMEHUW  MPOBOAWTH  PEAKIUH,  MOATBEPKIAIOIINEC
Ka4EeCTBEHHBIN COCTAaB Pa3JIMYHbIX HEOPTAaHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HEOPraHUYECKUX BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTENILHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS AJEKTPOHHOIO OajaHca 3THUX
peakiuii; chopMUPOBAHHOCTh YMEHUH 0OBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHUYSCKOM
peaKiuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTEp CMEMICHUS XUMHYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHemrHero Bo3aeicTBus (mpuniun Jle Illarense); chopMupoBaHHOCTH
YMEHHUH XapaKTEPU30BaATh XUMUUYECKHE MPOLIECCHI, JIEKAIINE
B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUS CEPHOM KHUCJIOThl, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTb MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLIHMIAX U DKOJIOTHYECKHUX
npoOjieMax XUMHUYECKOrO0 TIPOU3BOJCTBA; C(HOPMUPOBAHHOCTh YMEHUUH MPOBOJIUTH
BBIUMCIICHUSI C KCIOJIb30BAHUEM IOHATHS «MAaccoBas JOJIsI BELIECTBA B PaCTBOPER,
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OOBEMHBIX OTHOIICHHI Ta30B NMpPU XUMHUYECKHX PpEAKIUSAX, MAcChl BELIECTBA WJIU
o0beMa razoB M0 M3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM O0OBEMY OJHOrO W3
YYaCTBYIOIIMX B PEaKUMU BEIIECTB, TEIJIOBOro 3¢ (dexTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHMs ~ MAacChl  BELIECTB, MPEBPALIECHUS WU  COXPAHEHUs  DHEPIHUH;
c(hOpMUPOBAHHOCTh YMEHUHN COOJIO/IaTh MpaBUia MOJIb30BAHUSI XUMUUYECKOW MOCYA0M
u 7abopaTopHbIM OOOpPYJOBaHMEM, a TaKKe IpaBuja OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKLHMSIMH IO BBIMOTHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BHITIOJIHITH XUMUUECKUN
HKCIIEPUMEHT (pa3yioKeHUEe TMEepOKCHAa BOJOPOJAa B MPUCYTCTBUM KaTajau3aropa,
ONpENIENIEHNE CPeAbl pacTBOPOB BEILIECTB C MOMOLIBIO YHUBEPCAIBHOTO HHAMKATOPA,
BIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKlUu, peaklud UOHHOTO
oOMeHa, KaueCTBEeHHbIE PEaKIIUU Ha Cylb(ar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATUOH
aMMOHHSI, PpELICHUE OJKCIEPUMEHTAIBHBIX 3ada4 1o TemaM «Mertamis» W
«Hemertanmsl») B COOTBETCTBUH C MpaBUIaMU TEXHUKH O€30MACHOCTU MpPHU OOpallleHUun
C BelecTBaMM W JIAOOPAaTOpPHBIM O0OPYIOBAaHMEM, NPEICTABISATH PE3YJIbTAThI
XUMHYECKOTO dKCIIEpUMEHTa B (hOpMe 3aITUCH YPaBHEHUN COOTBETCTBYIOIIMX PEaKIIUN
1 GOpMyIHPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTaTOB; C(HOPMUPOBAHHOCTH YMEHUN
KPUTHUYECKH aHaM3UPOBATh XUMHUYECKYI0 HH(OpMaIuio, MOJydaeMyl U3 Ppa3HbIX
HUCTOYHUKOB (CpeJCTBa MacCOBOM
KOMMyHUKauuu, WHTepHeT u Apyrux); cHOPMUPOBAHHOCTH YMEHHUM COOIIOIAThH
IpaBHJIa SKOJOTUYECKHU 11ETIECO00PA3HOTO
NOBEICHUSI B OBITY U TPYAOBOM NIEATETLHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/JOPOBbI U
OKPY’KAIOWIEH MPUPOJTHOM CPEIbI, OCO3HABATh OIACHOCTh BO3JCHCTBHUS Ha IKHUBBIC
OpraHU3Mbl ONpPEIEICHHBIX BEIIECTB, MOHUMAasA cMbich nokaszatens [IJIK, noscHaTh Ha
npuMepax crnocoObl YMEHBUIEHUS W MPEAOTBPAILLCHUS] UX BPEIHOrO BO3IEHCTBUS Ha
OpPraHu3M 4YeJoBeKa; sl 00ydaroluXcs ¢ OTpaHUYECHHBIMU BO3MOXHOCTSIMU 310POBbSI:
yMEHHe
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX TIO3HAHUS BEHIECTB U
XUMHYECKUX SBICHHUM; NI CJENbIX H CIA0OBUASIINX OOYYarOmIMXCA: YMEHHE
MCITOJIB30BaTh pelibe(hHO-

TOUCUYHYIO CUCTeMy 00o03Hauenwuii JI. bpaitns mis 3anucu xumudeckux GopMyot.
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10 KJIACC
HaumenoBaunue

No KomuuecTBo OCHOBHBIE BUIKI NEATEILHOCTH
pas3aenoB U TEM [IporpammHoe coaepkaHue

/o 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH

1.1

IIpenmer
OpraHUYeCKOM XUMHHU.
Teopus crpoeHus
OpraHUYECKUX
coequHeHnii A.M.
bytneposa

3

[IpeamMeT opraHnyeCcKON XUMHU:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHUE B MOJTYYCHUU HOBBIX
BEILIECTB U MaTepualioB. Teopus
CTPOEHUSI OPTaHUYECKUX

coenqunenuii A.M. bytneposa, ee
OCHOBHBIE I10JIOYKECHUS.

CtpykTypHBIE (OPMYIIBI OPTaHUIECKUX
BeulecTs. ['omonorus, nsomepus.
XUMHYECKasl CBS3b B OPraHUYECKUX
COCMHEHUSX: KPaTHbIE CBSI3U, O- U T-
CBSI3HU.

[IpencraBnenue o KiaccupUKaIm
oprann4eckux BemecTs. Homenkiarypa
OPraHUYECKUX COCTMHEHU N
(cuctemaTuueckasi) U TPUBUAIbHBIE

HAa3BAHUS BaXXHEUIINX MPEACTABUTEIECH
KJIACCOB OPTaHUYECKUX BEIIECTB.

PackpbiBaTh CMBICIT N3y4aeMBbIX MOHSITUH
(BBISIBIISATh MIX XapaKTEePHbIE MTPU3HAKH ),
YCTaHABJIUBATh UX B3aUMOCBSI3b.
[IpuMEHSATh OJIOKEHUS] TEOPUH
CTPOEHHSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa miist 00bsICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAIIeHHO#) POopMYyII OpraHNuYECKUX
BELIECTB.

OnpenensiTe BUJIbI XUMUYECKOU CBSI3U
(oIMHApHBIE, KPATHBIE) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh poJib OpraHMYECKON XUMUH
B [IPUPOJIE, XapaKTepU30BaTh €€
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JKCNepUMEeHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
npeBpalleHn:

O JleMoHCTpanuu:

O 03HaKOMJICHHE C oOpasiaMmu
OPraHUYECKUX BEILECTB U MaTEepUaiaMu
Ha UX OCHOBE;

O OTIBITHI 110 TIPEBPALLIEHUIO
OpraHUYECKUX BEIECTB NMPU HAIPEBAHUU
(mnaBneHue, oOyrauBanue u ropenue). O

JlabopatopHbie onbIThl: O
MOJIETMPOBAHKNE MOJIEKYJI OPTaHUYECKUX
BEIIECTB

3HaUY€HHE B OKU3HH YEJIOBEKa,
WJUTIOCTPUPOBATh CBSI3b C JAPYTUMHU
HayKaMH.

HaOmronats 1 onucwIiBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
Y OIHMCHIBATH JA0OPATOPHBIC OIBITHl U

MPAaKTUYCCKUC pa6OTBI

Hroro no pazneny

Pa3znea 2. YrieBogopoasbl

2.1

[IpenenvHbIE
YIJIEBOJAOPOIBI —
aJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUN psiA. MeTaH u 3TaH —
pOCTEHIINE NPEICTABUTEIN aTKAHOB!
COCTaB, XMMUYECKOE CTPOEHUE,
du3nUecKre 1 XUMUIECKHUEe CBONCTBA
(peakuuu 3aMelIEeHUs U TOPEHUs),
HAXOXKJICHHE B IPUPO/IE, TOJTyUYCHHE U
NPUMEHEHHE

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUH (BBIABJISATh UX XapaKTEPHbIC
MPU3HAKH ), yCTaHABIMBATH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUA TPHU
ONMCAaHUM COCTAaBA, CTPOCHUS U
MPEBPAILICHU OPTaHUYECKUX
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Henpenenvubie 6 AJIKEHBI: COCTAaB U CTPOCHHUE, COCUHECHUM.
YIJIEBOJOPOIBI: TOMOJIOTUYECKUH PsASl. DTHIICH — Hcnonap30BaTh XUMUYECKYIO CHMBOJIUKY
aJIKEHBI, aJIKaJIUEHBI, IIPOCTEHIINMI IPEICTABUTEIb aJIKEHOB: JUTSL COCTABIIEHUSI MOJIEKYJIIPHBIX U
ATKUHEL COCTaB, XMMHYECKOE CTPOEHUE, CTPYKTYPHBIX (pa3BEepHYTOMH,
¢u3nYecKue 1 XUMHUIECKHEe CBOMCTBA COKpAIICHHOH ) (hOpMYIT OpraHUYeCKIX
BEIIECTB.
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(peakuuu ruApUpPOBAHUS,
rajoreHUupOBaHUsl, TUIpATALIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3AIIH )
HAXO0XJICHHE B IPUPO/IE, TOIyUYEeHHUE U
IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u
MeTUNOyTaaueH-1,3, XuMru4yeckoe
CTPOCHHE, PEAKIIUS MOJTUMEPU3AIIH,
npUMeHeHHe (7151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUH PS/I.
ALIETUJIEH — IPOCTEUIIUI
MIPEJICTaBUTEb AJIKUHOB: COCTAB,
XUMHUYECKOE CTpoeHUe, Pu3nueckue u
XUMHUYECKHE CBOMCTBA (PeaKkiiuu
TUJPUPOBAHMS, TAJTOTCHUPOBAHMS,
TUJIpaTallii TOPEHUS ), HAX0XKJICHUE B
MPpUPOJIE, OTYUYCHUE U IPUMEHECHHUE

YcranaBnuBaTh NPUHAIJIEKHOCTD
BEILIECTB K OMPEAEICHHOMY KJIAcCy
YTJIEBOJOPOJIOB MO COCTaBy H
CTPOCHHUIO, HA3bIBATh UX TIO
CHUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBUAJIBLHBIC Ha3BAHUS
OTJEJIBHBIX MPEACTABUTENEH
YTJIEBOJOPOJIOB.

OmnpenensTe BUJIBI XUMHUYECKOM CBSI3U B
MOJIEKYJIaX YIJIEBOJOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHeHHE, GU3NICCKUE H
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS THITUIHBIX
MpeJICTaBUTENICH pa3IMUHbBIX KJIACCOB
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2.3

ApomaTtnyeckue
YIII€BOAOPOIBI

ApeHsl: 6€H30:1 U TOIYOJI, COCTaB,
XHMHUYECKOE CTPOSHUE MOJIEKY!II,
¢usznyecKue u XUMHUIECKHe CBOMCTBA
(peakuuu raJoreHupoOBaHUs U
HUTPOBAHMUSI ), TOTyUYCHUE H
npuMeHeHue. Biusiaue 6eH3ona

yII€BOAOPOIOB (METaHa, 3TaHa,
ATUJICHA, alleTuJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyoJIa).

BEISBIIATE TEHETUYECKYIO CBS3b MEXKTY
YIIEBOAOPOIAMH H ITOATBEPKIATh €€
HaJIMYUC YPaBHCHUSIMU
COOTBETCTBYIOITUX XUMHUYECKHUX

Ha OpraHu3M YCJIOBCKA. I'enetnueckas
CBA3b YIJICBOJOPOJ0B

PEAKINH C UCIIOJIBb30BAHUEM
CTPYKTYPHBIX (DOPMYIL.
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2.4

IIpuponusie
UCTOYHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HETAHBIE
ra3pl. HeTh 1 ee npoucxoxaeHue.

Cnoco0bl nepepaboTKu HEPTH:
NeperoHKa, KPeKUHT (TepMHUUYECKHIA,
katanuTuaeckuil). IlpoayKkrol
nepepaboTKu HePTH, UX IPUMEHEHUE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIi
yroJib U MMPOAYKTHI €r0 MepepadoTKH.
JKCNepUMEHTAIbHbIE METO/bI

U3yYEeHUS BellecTB U HX
NpeBpaLleHn:

O JleMoHCTpanuu:

O kosutekiuu «Hedte» u «Vromnby;
d BUZeopparMenT «BynkaHu3anus
PE3UHBI».

O JlaGopartopHsie OTIBITHI: d

Ka4CCTBCHHOC OIIPCACICHUC YIJICPOJa

U BOJOpOJAa B  OPraHUYECKHX
BEILIECTBAX;
d 03HaKOMJIEHHE ¢ oOpa3amu

IJJACTMACC, KAY4yKOB U PE3VHBI;

d MOJEIINPOBAHUE MOJIEKYII
yIJI€BOAOPOJIOB U
rajoreHONpPOU3BO/IHbIX.

Xapakrepu3oBaTb UCTOYHUKU
YIIEBOAOPOIHOTO ChIpbs (HE(DTH,
IPUPOAHBIN T'a3, yroJib), CHOCOOBI UX
nepepadoTKU U MPaKTHUYECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (J1a00paTOPHBIE OMBITHI
U pakTudeckue padotsl). CienoBaTh
npaBuiIaM 0e30macHoi paboThI B
71a00paTopuu NpHU UCIOIb30BAaHUU
XUMHUYECKOM MOCy/bl U 000pyA0BaHUS,
a TaKKe IpaBUiIaM OOpALLEHUS C
BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMU BBIIOJHEHUS
71a00paTOPHBIX ONBITOB U
IPAaKTUYECKUX pabOT MO MOJYyUYEHHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
HKCIEPUMEHTa B opMe 3aIlucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIIMI
W JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOAUTE BBIYMCIECHUS IS
ONPEAEIEHUS] MOJEKYIISPHOU
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* [IpakTuueckue paboOTHhI:
Ne 1. IlonyyeHune 3TUIIEHA U U3YYEHUE €TO

CBOMCTB.

* PacueTHble 3agaun:

O OIPEJICIIEHUE MOJICKYJISIPHOMU
dbopMyIbl OpraHUYECcKOro BelecTBa 1Mo
MAaCCOBBIM JIOJISIM a@TOMOB XMMHUYECKUX
3JICMEHTOB;

O pacyeTsl 0 YpaBHEHHIO
XUMUYECKOU peaKiuu

(bopMyIbl OpraHUYECKOro BEIIECTBA, 10
YPaBHEHUIO XUMHUUYECKOU PEAKLIMHU.
CaMoCTOATENBHO IJIAHUPOBATh U
OCYLIECTBIIATH CBOIO IIO3HABATEIIBHY IO
JEATEIBbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Uroro no pazneny

13

Paznen 3. Kucsopoacoaepxkamnue opranHndeckne coeIMnHeHust
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3.1

Cnouptel. @eHon

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TAHOJI, XUMUYECKOE
cTpoeHue, GU3NIeCKUe U XUMUIECKUE
CBOMCTBA (peaKIUU ¢ AKTUBHBIMU
METaJIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHenue. BogopoaHas
CBsI3b. PU3MOJIOTUYECKOE JIEUCTBUE
METAaHOJIa ¥ ATAHOJa HAa OPraHu3M
4eJioBeKa.

MHOroaTtoMHbI€ CIIUPTHI: STUIICHTJIMKOIb
Y TJIMLEPUH, XUMHUYECKOE CTPOCHUE,
dbusznueckre 1 XuMHUYECKrUe CBOMCTBA
(B3aMMOIEMCTBUE CO HIETOYHBIMU
MeTaJulaMU, KaUeCTBEHHAs pEeakUuus Ha
MHOI'OATOMHBIE CITHUPTHI).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBISABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aMOCBS3b, UCITOJIH30BaTh
COOTBETCTBYIOIIUE MTOHATHUSL TIPU
OMMCAaHUU COCTaBa, CTPOCHUSA U
MPEBPAILCHUN OPraHUYECKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIeHHO#) (GopMyJT OpraHMIECKUX
BEIIECTB.
YcranaBinuBaTh
BEIIECTB K ONPEICIICHHOMY KJIACCy

MPpUHAOJICKHOCTD

dusnonornyeckoe AeCTBUE HA
opraHusM uenoBeka. [Ipumenenue
TJIMIEPUHA U ATHICHIIUKOIIA. DeHou.
Ctpoenne MOJEKYIbI, (GU3UUECKUE U
XUMHUYECKHE CBOMCTBa ()eHoIa.
TokcuunOoCTh (heHoMa, ero
bu3HoIOTHYECKOE IeUCTBUE HA
opraHusM uenoBeka. [Ipumenenue
dbenomna

10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOW HOMEHKIIATYyPE;
MPUBOAUTH TPUBUAJIbHBIE HA3BAHUS
OTJEJIBHBIX MPEACTABUTEIEH
KHUCJIOPOJACOAEPKAIINX COCTUHEHUM.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
npuMeHEeHNe, PU3NIECKUE U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
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3.2

ATbJIETUIBL.
KapOoHOBbIE KHCIIOTHI.
CrnosxHble 3pupbl

Anpaerunpl: popManbAaerusl 1
aleTalbJIeTul, XAMUYECKOE CTPOECHHE,
¢u3nyuecKre 1 XuMUYECKrUe CBOMCTBA
(peakuu OKUCICHUS U
BOCCTaHOBJICHHUS, KAUECTBEHHbIE
peakiun), NoJlydeHre U MpUMEHEHHeE.
OaHOOCHOBHBIE MpeEIbHbIC
KapOOHOBBIE KUCJIOTHI: YKCyCHAast
KHUCIIOTa, XUMUYECKOE CTPOCHHUE,
du3nueckre 1 XuMUYECKUe CBOMCTBA
(oO1Iue cBOMCTBA KMCIIOT, PEAKIIMS
3TepuUKaLnN), MOTYIYEHUE U
npuMeHenue. CteapuHoBast U
OJIEMHOBAsl KMCIIOTHI KaK
NPEICTaBUTENN BBICIIUX KAPOOHOBBIX
KHCJIOT.

Mpbli1a Kak COJIM BBICIIUX KapOOHOBBIX

CTIOCOOBI TTOTYYCHUS TUITUIHBIX
MPEICTaBUTEIICH Pa3TUYHBIX KIACCOB
KUCIIOPOACOEPKAIMX COCTUHEHUN
(MeTaHoma, 3TaHOJA, TIUIEPUHA,
dbenona, hopmanbaeruia,
areTagbAeTHIa, YKCYCHOM KUCIIOTHI,
TJTIOKO3BI, Caxapo3bl, Kpaxmana,
IEJUTIOJIO3b1 ); BBISIBIISITH TCHETUYECKYIO
CBSI3b MEXKJTy HUIMU U TIOJITBEP)K/IATh €€
HaJIMYHC YPaBHCHUSMU
COOTBETCTBYIOITUX XUMHUYECKHUX
PEaKIHii ¢ NCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII.

OmnwuchIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TIPUMEHEHUE KUPOB,
XapaKTepHU30BaTh X 3HAUYCHUE JIJIS
KU3HEICITeIILHOCTH OPTaHU3MOB.
Oco3HaBaTh ONAaCHOCTh BO3/ICUCTBUS
Ha KUBBIC OPTaHU3MBbI OTIPEIETICHHBIX
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KHUCJIOT, UX MOIOIIee JECHCTBHE.
Cnoxubie 2QUpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIOXHBIX 3¢upoB. KHUpHI Kak
IIPOM3BOJIHBIE TJIMLEPUHA U BBICIIUX
KapOOHOBBIX KUCIOT. ['maponus
KUPOB

OpraHUYECKUX BEILIECTB, MOACHATh Ha
npuMepax CocoObl YMEHBIIICHUS U
MPEOTBPAILICHUSI KX BPEIHOTO
BO3/ICHCTBUA HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — TPOBEJICHUE,
HaOII0JICHUE U OIMMCAHUE XUMUYECKOTO
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3.3

YriaeBoasl

VYrieBoabl: cocTaB, KilaccupuKanus
yTIeBOJIOB (MOHO-, TU- U
nosucaxapubl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHU.I:
0COOCHHOCTH CTPOSHUS MOJICKYJIHI,
bu3HUeCcKre 1 XUMUYCECKHAE CBOKCTBA
TJTIOKO3BI (B3aUMOJICHCTBHE C
ruapokcugaom meau(ll), okucnenue
aMMHa4YHBIM PACTBOPOM OKCH/IA
cepebpa(l), BocctaHoBIeHHE, OpOKEHUE
TJIFOKO3BI ), HAXOXKJCHUE B IPHPOJIC,
IpPUMEHEHHE TITI0KO03bI, OMOJIOTHYECKast
POJIb B KU3HENIEATETLHOCTH OPraHU3Ma
yenoBeka. dotocunre3. Opykrosa Kak
U30MEp TITIOKO3bI.

Caxapo3za — peICTaBUTEeIb JUCAXapUIOB,
THIPOJIU3 Caxapo3bl, HAXOXKICHUE B
npupoje u npumenenue. Kpaxman u
IEJUTI0NI03a KaK IPUPOIHBIC TTOJIUMEPHI:
CTpOEHHUE Kpaxmaiia

AKCIIEPUMEHTA (J1Ta00PaTOPHBIE OMBITHI
U pakTudeckue padotsl). CienoBaTh
npaBuiiaM 0e30MmacHoi padoThI B
7a00paTopuu P UCIOJIH30BAHUU
XUMHYECKOH MOCY/IbI U 000pYI0BaHUS,
a TaKk)Ke MpaBUiiaM OOpaIEHUS C
BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMU BBITTOJTHSHUS
71a00paTOPHBIX ONBITOB U
MPAaKTHYECKUX pabOT 10 MOTYIEHHUIO U
U3YYCHUIO0 OPTraHMYECKUX BEIIECTB.
[IpencraBnsTh pe3ynbTaThl
HKCIEPUMEHTa B (hopMe 3aInucu
YPaBHEHUH COOTBETCTBYIOLUX PEaKLUi
Y JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOANUTD BBIUUCTCHUS IS
OIpeieTICHUS] MOJIEKYIIPHON (POPMYJIbI
OpPTraHWYECKOro BELIECTBA, IO
YPaBHEHUIO XMMHUECKON pPEeaKINH.
CaMOCTOSITENIbHO TJIAHUPOBATH
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U 1[EJUTIONO03bI, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA Kpaxmasa
(TMaponn3, KaYeCTBEHHAs peaKIMs

C HOJIOM).

JKCNepUMEHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
NpeBpaLleHni:

O JlaGopaTopHbIE OTBITHI:

O TOPEHUE CIUPTOB;

O B3aUMOJECHCTBHE TIIMLIEPUHA  C

ruapokcugom meau(ll);

O KayeCTBEHHbBIE peakuuu
aNbAETUI0B (OKHCIEHHE aMMHAYHBIM
pacTBOpoM  okcuaa — cepebpa U
THUAPOKCUIOM

menu(Il));

d B3aMMOJICICTBME  Kpaxmaja ¢

nonom. O [Mpaktuueckue paboOTHI:
Ne 2. CBolicTBa pacTBOpa YKCyCHOM

KHCJIOTHI.

O PacuetHsnle 3agauun:

d onpeiesIeHHe MOJIEKYJIIPHOU
(bopMyITBI OPraHUIECKOTO BEMIECTBA IO

Y OCYILLECTBIISITh CBOIO [T03HABATEIIBHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NesATeIbHOCTU
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MaCCOBBIM JIOJISIM aTOMOB XHMHYECKUX
AJIEMEHTOB U 10 Macce (00bemy)
IIPOYKTOB CTOPAHWS;

O pacyeThl 0 YPaBHEHHIO
XUMHYECKOUN peakiuu
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Uroro no pazneny 13

Paznen 4. Azorcogepxaniue opraHudecKue coeJMHEeHMsI
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4.1

AMUWHBI.
AMWHOKUCIIOTHI. beaku

AMMHBI: METUJIAMUH — IPOCTENIITNI
IpeICTaBUTENb AaMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PUBNYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKIuu ¢
KHUCJIOTAMH U TOPEHUs), HAXOXKJACHUE B
npupojie. AMUHOKHUCIIOTHI KakK
aM(poTepHbIE OPraHUYECKUE COCTUHEHMUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCJIOT (Ha IpUMEepe TIIUIIHUHA).
buonoruyeckoe 3HaueHre aMUHOKHUCIIOT.
CuHTe3 NenTHIoB.

benku kak IpuUpOIHbBIE TOJIUMEPBI.
[lepBuuHast, BTOpUYHAs U TPETUUHAS
CTpYKTypa O0eIKOB. XUMUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
N€HaTypalusl, KAUeCTBEHHbIE PEAKIIMK Ha
OeIKH.

JKCNepUMEeHTAIbHbIE METO/IbI

HU3yUYeHHs BelIeCTB U UX NMpPeBpPalleHU
O JleMoHCTpamuu:
O nenaryparys OCJIKOB IIPH HAIPEBaHUU;

OuBeTHBIC peakuu OCITIKOB

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBISABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aHMMOCBS3b, HCII0Jb30BaTh
COOTBETCTBYIOIIIUE MMOHATHS TIPU
OMMCAaHUU COCTaBa, CTPOCHUS
MPEBPAILCHUN OPraHUYECKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJISL COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOM,
COKpaIeHHO#) (GopMyJT OpraHMIECKUX
BEIIIECTB.

OnpenensTe MPUHAMICKHOCTD BEIIECTB
K OMPEICJICHHOMY KJIACCy IO COCTaBy M
CTPOCHHIO, HAa3bIBATh UX TIO
CHUCTEMaTUUYECKONM HOMEHKIIATYPE;
MIPUBOJINTH TPUBHATBHBIC HA3BaAHUS
OT/ICJIbHBIX MPEACTABUTEIICH.
XapaKkTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, PU3NIECKUe U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
CIOCOOBI OJTYYCHHS TUITMYHBIX
MPEICTABUTEIICH a30TCOAECPKAITAX
COoeIMHECHUH (MEeTHIIaMHHA, TJIUIINHA,
OCJIKOB).
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OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OEJIKOB; MOSICHATH
Ha MpUMepax 3HaueHHUE OCJIKOB IS
OpraHu3Ma 4eJIOBeKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI O3HAHUS — HAOM01aTh |
OMUCHIBATH JEMOHCTPAIMOHHBIN
SKCIIEPUMEHT.

CaMocCTOsATENIbHO TIJIaHUPOBATh U
OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO
JEATENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYIIOBON yueOHOM
JEATEIIbHOCTH

Hroro mo pazneny 3

Pa3zned. 5. BbicokoMoJIeKyJ/JISIpHbIE COeINHEHMS
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5.1 |Ilmactmaccel.
Kayuyku. Bonokna

OCHOBHBIE NTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb [TOJIUMEPU3ALUU, CPEIHIA
MOJIEKyJIsipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUN — MTOJIMMEpPU3aLus U
noymkonAcHcauud. IlnacTMaccel
(MOJMATUIIEH, TTOJIMIPOIIHIIEH,
MOJIMBUHWIXJIOPUL, TIOJTUCTUPOIT).
HarypanbHbiil U cuHTETHYECKUE
Kay4yKu

BianeTts n3y4aeMbIMU XUMUYECKUMU
MIOHATUSAMMU: PACKPBIBATH CMBICII
M3y4aeMBbIX IOHATUHN U IPUMEHATH ITU
IIOHATUA IIPU ONMUCAHUU COCTaBA U
CTPOEHUSI BBICOKOMOJIEKYJISIPHBIX
OPraHUYeCKUX BELIECTB, s
OOBSICHEHHUS OT/ACNbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (hOpMYyI
BEILIECTB U YPABHEHUM peaKIui
MOJIMMEPU3ALMU U TIOJIMKOHACHCALIUH.

(OyTamueHOBBIN, XJIOPOTIPEHOBBIN |
M30MpPEeHOBHIN). BoslokHa:

HaTypajbHbIC (XJIOMOK, IEPCTh, IIENK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYECKHUE (KallpoH U
JIaBCaH).

JKCcNepUMEHTAIbHbIE METO/IbI
U3yYeHHUS BeleCTB M UX MpeBpalleHnil:
O JlemoHCcTpanuu:

O  o3HakomieHue ¢  oOpasuamu

MIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAY9yKOB

OnuceIBaTh COCTAB, CTPOCHHE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJee PacpOCTPAHEHHBIX BUIOB
IJIaCTMAcCC, BOJIOKOH; IPUMEHEHUE B
Pa3JIMYHBIX OTPACIAX.

Hcrnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — HAOMI01aTh U
OMUCHIBATH JEMOHCTPAMOHHBII
HKCIIEPUMEHT

Uroro no pazneny
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OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOITPAMME
11 KJIACC
Haumenosanue
No KommnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pas3aenoB U TeEM [IporpammHoe coaepxaHue
m\it JacoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Paznen 1. TeopeTuueckne OCHOBbI XUMUH
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1.1

Ctpoenue aToMOB.
[Tepnognueckuit
3aKOH U
[Tepnonnueckas
CHUCTEMA XUMHYECKUX
anemenToB ..
Menpaeneesa

Xumuueckui sjieMeHT. ATom. CocTaB
aToMa, U30TONbI. DJIEKTPOHHAA
000s104YKa. DHEpPreTuuecKe YpoBHH,
NOAYPOBHU. ATOMHBIE OpOHUTANIH, S-,
p-, d-, f-amementsr. OcoOeHHOCTH
pacnpeneneHus JIEKTPOHOB 110
opOuUTaJsIM B aTOMax MaJbIX |
OOJIBIINX TEPUOOB. DIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[lepnoauueckuii 3aK0H

u [lepuonnyueckas cucteMa XUMHUYECKUX
anemenToB JI. 1. Mennaeneea. CBsi3b
MEPUOIUYECKOTO 3aKOHA U
[Teproanyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEHN
CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX
AJIIEMEHTOB U 00pa3yeMbIX UMM TPOCTHIX
U CJIOKHBIX BEIIECTB M0 IpynnaM H
nepuojiaM. 3Ha4eHUE MEPUOTUIECKOTO
3aKOHA U CUCTEMBI XMMHUYECKHX

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
(BBIABIISITH MX XapaKTePHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEBHYIO U MPOTHOCTHYECKYIO

byHKIMY.

XapakTepu30oBaTh IIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
AJIEMEHTOB 1—4 meproI0B, UCTIONB3YS
HOHSATHS S-, P-, d-3JICKTPOHHBIE
opOUTANIN, SHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
WU3MEHEHHS CBOMCTB XMMHYECKHX
AJIIEMEHTOB U UX COCIUHEHUHN TIO
nepuogam U rpymmnam [lepuonnueckoit
CUCTEMBI

. 1. MennaeneeBa

43




®denepanbHas padouas mporpamma | Xumus. 10—11 kmaccsl (6a30BbIi ypOBEHB)

sneMmeHToB J[.M1. MeHneneeBa B
Pa3BUTUHU HAYKHU.

JKCIepUMEHTAIbHbIE METOAbI
U3Y4YeHMS BelleCTB " 115.¢
npespamenunii: 0 JleMoncTpanuu:

Buast Tabnun «Ilepuoandeckas cucrema
XUMHUYECKUX AJIEMECHTOB

JI.1. MenpaeneeBay

44



denepanpHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

1.2

CrpoeHue BemiecTsa.
MHoroo06pa3zue
BELIECTB

Ctpoenue BemiecTBa. XUMUYECKas CBS3b.

Bunpl (koBaJieHTHast HETIOJSIpHAsT U
NOJISIpHAs, MOHHAS, METAJTTUYECKAsl) U
MEXaHU3MbI 00pa30BaHUsI XUMUYECKOM
cBsi3M (OOMEHHBIN U
JIOHOPHOAKIIENTOPHBIN). Bomopoanas
CBSI3b.

BaneHTHOCTSB.
DIIEKTPOOTPUIATENILHOCTh. CTENEHb
okucyeHusa. KaTMoHbI 1 aHUOHBI.
BemecrBa MOEKyIJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTBA.
THIIBI KPUCTAIUIMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsTHE O IUCIEPCHBIX CUCTEMAX.
Hctunnabie pactBopbl. KonnuecTBeHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas

JIOJIS1 BEIIECTBA B PacTBOPE).
Kinaccudukaius HeopraHnIeCcKux

PackppIBaTh CMBICT U3y4aeMBbIX OHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U

MPUMEHSATH 3TH MOHATUS NIPU ONHCAHUN
COCTaBa M CTPOEHUS BEILIECTB, JJIs
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OnpenensaTs BUIbl XUMUYECKOUN CBSI3U
(KOBaJICHTHOM, HOHHOM,
METAJUNIMYECKON, BOJIOPOJHOM) B
COCMHEHUSIX; TUM KPUCTATUIMYECKOM
pEIIEeTKH KOHKPETHOTO BEIIECTRA.
OnpenensiTe BAJICHTHOCTh U CTENEHB
OKHCJICHUS] XMMUYECKHUX DJIEMEHTOB B
COCJIMHEHUSIX PA3JIMYHOTO COCTABA.
[IpoBOAUTH BBIUKMCIICHUS

C MCIIOJIb30BAaHUEM MOHATHS «MaccoBas
JIOJI BEILIECTBA B pacTBope». Bnagers
M3y4a€MbIMH XUMHUYECKUMU
TOHSITUSIMU.
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COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BEIIECTB.
JKCNepUMEHTANbHbBIE METOABI
U3yYCHUSA BCILIECTB " 170.4
NpeBpaLleHni:

0 JlemoHCTpamuu:
0 Mozaenu KpUCTANIMYECKUX PEIIETOK.
00 PacyeTHbIe 3amaun:

O PacCUCThI C UCITOJIb30BAHUCM ITOHATHUA
«MAcCCoBas a0Jis1 paCTBOPCHHOT'O
BCHOICCTBA»

OOBSICHATH 3aBUCHMOCTD CKOPOCTH
XUMHYECKOW PEaKIMH OT Pa3IMIHbIX
(bakTOpoB.

OnpenensaTs XapakTep CMEIICHUS
XHUMHYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEITHETO

BozaeicTBud (nmpunHiun Jle llarense).

CocTaBisiTh ypaBHEHUS pEaKIU
Pa3JIMYHBIX TUIIOB; MOJIHBIE U
COKpAILICHHBIE YPAaBHEHUS PEAKIINI
MOHHOTO0 OOMEHA, YYUTHIBAs yCIOBUS,

46



denepanpHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

1.3

XUMHYECKHE PEAKLIUU

Xumnueckas peakuus. Knaccudukanms
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU
Y OPTaHUYECKON XUMHUH. 3aKOH
COXpPAaHEHHUS MACCHI BEILLIECTB; 3aKOH
COXPAHEHHUS U MPEBPAILCHUS YSHEPTUU
MIPU XUMHYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT
pa3IUYHBIX (PaKTOPOB.

O6paTtumble peakiuu. XUMUYECKOE
paBHOBecue. DaKTOPbI, BIUSIONIME Ha
COCTOSIHUE XUMHYECKOTO PaBHOBECHS.
[Tpuaumn Jle larense.
DIIEKTPOIUTHYECKAS TUCCOIAALIMS.
CwibHble W cla0ble DJIEKTPOJUTHI.
Cpena BOJHBIX PacTBOPOB BEIIECTB:
KHUCJIasi, HEUTpasbHas, EeJI0YHAs.

MIPY KOTOPBIX ITH PEAKIINH UAYT JI0
KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS — MPOBEICHUE,
HAOJIFOICHUE W ONTUCAHNUE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTHICCKUE
paboTHI): IO ONPEIETICHUIO CPEIBI
BOJIHBIX PaCTBOPOB BEIICCTB, PEAKITHI
WOHHOTO 0OMEHA, BIMSHUIO Pa3TMIHBIX
(bakTOpOB Ha CKOPOCTH PEAKITHIA.
CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTabOpaTOPHBIM
000pyI0BaHHEM.

[IpeacTaBnsaTh pe3yabTaThl
XUMHYECKOTO dKCTIEpUMEHTa B hopMe
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Bonopoausiii nokazarens (PH) pactBopa.
Peaknuu nonHoro oOMeHa B
OPraHUYeCKOU U HEOPraHUYECKON
XUMHUH.

OKHUCIUTENHFHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lonsitue 00 »3JyeKTpoJU3e
pacIiyiaBOB U pacTBOPOB COJIEH.

[Ipumenenue 3JIEKTPOJIN3a.
JKCNepUMEeHTATbHbIE METOAbI
U3YYeHU BelIECTB U 1704
NpeBpaLleHni:

O JleMoHCTpanuu:

0 pasznoxxeHue MEepoKCHIa BOJIOpOJa B
NPUCYTCTBUU KaTaJau3aTopa.

O JlaGoparopubie ombiTel: [
MPOBEJACHUE PEAKIMA HOHHOTO
oOMeHa;

0 onpeneneHue cpeasl pacCTBOPOB

BEIIECTB C MOMOIIbIO YHUBEPCATIBHOTO
WHJIUKATOpA.

* [IpakTueckue paboOTHI:
Ne 1. Bnusinue paznuvabix GakTOpoB Ha

CKOPOCTbh XMMHUYECKOHN PEAKIINHU.

* PacueTHnle 3a/1a4n:

3alMCH YPABHEHHUI COOTBETCTBYIOIINX
peaKuuii 1 AenaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOIUTH BEIYUCICHUS 10
YpPaBHEHUAM XUMHUYECKUX PEaKIIUil, B
TOM YHUCJIE€ TEPMOXUMHUUYECKUE PACUETHI
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0 pacueTbl O YpaBHEHUSIM XUMUYECKUX
peakuuu, B TOM qucie
TEPMOXUMHUYECKHE PACUETHI
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Hroro no pazneny

13

Paznea 2. Heopranuveckasi XumMusi
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2.1

Merael

Meramisl. Ilonoxxenue wmeraninoB B
[lepuoguyeckoit cucTeMe XHUMHUYECKHX
3JIEMEHTOB.

Oco0EHHOCTH CTPOEHUS ANEKTPOHHBIX
000J104eK aTOMOB MeTaaoB. OOrue
dbu3uYeCcCKre CBOMCTBA METAJLJIOB.
[IpuMeHeHue METaJIOB B OBITY, IPUPOJIC
u TexHuke. CrijiaBbl METaJJIOB.
DIEKTPOXUMHUUYECKUI DS HAMIPSKEHUM
MeTaoB. O61me cnocoObl MOTydYeHUS
MetasuioB. Koppo3us Metasnios.
Crioco06pbl 3a1muThl OT Koppo3uu. O6mias
XapaKTEPUCTHUKA METAJIJIOB TJIABHBIX
noarpynn (IA-rpynma, llA-rpymnma)
[Iepnoguueckoi CUCTEMBI XUMUYECKUX
AJIIEMEHTOB.

AmtomuHui. AMGOTEpHBIE CBOMCTBA
OKCHJIa U TUJIPOKCU/IA aTFOMUHUSL.
OO6murast XxapakTepUCTHKA METAJJIOB
no0ouHbIX oarpynn (b-rpymm)
[Teproguyueckoi CUCTEMBI

XUMHUYECKUX PJIEMEHTOB: ME/b, IIMHK,
XpOM, KeJe30.

Baxaelmne coeIMHEHUS METAJIOB

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSTH 3TH MOHATUS NPU ONHCAHUN
COCTaBa M CTPOEHUS BEILIECTB, JJIs
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJJIOB M UX COEJMHEHUHN C yUYETOM
CTPOCHHUA UX aTOMOB U MOJIOKEHUS B
Ilepuoanueckon cucreme

XHMHUYECKUX demMeHToB JI. 1.
Menneneesna.

XapakTepu3oBarh (OMUCHIBATh) OOIIHE
XHMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COCTUHECHUN, TTOATBEPHKIAS
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIMi; TPUMEHCHUE METALIOB B
Pa3TUYHBIX 00IACTSIX, a TAKKE
HCIIOJIL30BaHUE UX JJIS CO3HaHUS
COBPEMEHHBIX MAaTEPHUAIIOB U
TEXHOJIOTHIA.

OnuceIBaTh CIIOCOOBI 3aIMTHI METAJIOB

OT KOPPO3HH.
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(OKCHUBI, TUIPOKCHUIBI, COJIN).

PackpbIBaTh CYyIIHOCTh OKHUCIIUTEIBHO-
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JKCNepUMEHTAIbHbIE METOIbI
HU3yYCHHUS BEeLIeCTB M UX
NpeBpalleHni:

0 JlemoHCcTpanuu:

O KOJUIEKIIUS «MeTayibl "

crutaBely. O JlabGopaTtopHbie onbIThl: [
B3aUMOJICHCTBHE TUAPOKCUAA
ATIOMHUHHUS C PAacTBOPaMU KHUCJIOT U

IICJIOYCH;

O Ka4yCCTBCHHBIC pPCaKnuu Ha

KaTuoHbl MeTaiuioB. O IlpakTnueckue
paboTHI:

No 2. PenieHue skcriepuMeHTaIbHBIX
3a71a4 o Teme «MeTayuibD».

O PacueTHsnle 3anaun:

0 pacdersl Macchl (00OBbEMa, KOTMYECTBA
BEILIECTBA) MPOAYKTAa PEAKIUHU, E€CIH
OJIHO W3 BEUIECTB JIaHO B BHUJIE pacTBOpa
C ONpEAECJICHHOM MAacCOBOM  JOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEIILHBIX PEaKIUN
MOCPEICTBOM COCTaBJICHUS
AJIIEKTPOHHOTO OanaHca ATUX PeaKIni.
[IpoBOIUTH peakinu, MOATBEPKAAIOIINE
XapaKTePHbIE CBOMCTBA U3yYaEeMbIX
BEIIIECTB, PACMO3HABATH OIBITHBIM
MyTEM UOHBI METAJIJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PacTBOPaX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIC
METO/Ibl IO3HAHUS — TPOBEJICHUE,
HaOJII0/ICHUE W ONUCAHUE XUMHUYECKOTO
AKCIIEPUMEHTA (IEMOHCTPAIIUOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUYECKUE
paboTHI).

[IpeacTaBnsATh pe3yJIbTaTbl XUMUUYECKOTO
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHUN COOTBETCTBYIOIINX PEAKIIUHI
U Jie1aTh BBIBOABI HA KX OCHOBE.
CrnenoBath paBuiIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0i 1 1a00paTOpHBIM
obopynoBanueM. [IpoBoauTs
BBIYMCJICHUSI 110 YPaBHEHUSIM
XUMUYECKUX peakiuil. CaMoCTOSTEIbHO
MJIAHUPOBATh U OCYIIECTBIISITH CBOIO
MO3HABATEIBHYIO
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JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JEATEIIbHOCTU
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2.2

Hemertamiel

Hemetaiuel. [Tonoxenne HemeTaaioB B
[Tepuoguyeckoit cucteMe XUMUYECKHUX
aneMmeHToB [[.11. MeHaeneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB.
®du3ndyecKrue CBOMCTBA HEMETAIIOB.
AnoTponus HEeMETAJJIOB (Ha puMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
HEMETAJIJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHuU).
OKcuibl HEMETAJIOB.
Kucnoponaconepsxaiiune KUCIOTHI.
Bonopoaubie coeTUHEHNS HEMETAJLIOB.
JKCNepUMEHTAJIbHbIE MeTOAbI
U3y4YeHHs BelleCTB U HUX
npeBpalleHni:

O JleMoHCTpanuu:

O 00pa3Iel HEMETAJIOB,

O B3aMMOJICCTBUE MEJIA C A30THOU

KHUCJIOTOM pa3JInyHOM KOHLUECHTPALUU.

O JlaGopaTopHbBIE OMBITHI:

[0 kagecTBEeHHBIC PCaK Ha aHUOHBI U
KaTHnOH aMMOHHM:I.

PackppIBaTh CMBICIT M3y4a€MBbIX TOHATUN
(BBLOEATH UX XapaKTEPHbIEC IPU3HAKH) U
MPUMEHSTH 3TH MOHATUS MPU ONHCAHUU
COCTaBa M CTPOEHUS BEILIECTB, JJIs
OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUM.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHCHUM CBOMCTB HEMETAIIOB H
MX COCUHEHUMN C YUYETOM CTPOCHUS

UX aTOMOB H TIOJIOKCHHS B
[Tepnoguueckoii cucreme

XHMHYECKUX demMeHToB J. .
Menneneesna.

XapakTepu3oBath (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJJIOB, UX
BOKHEUIIMX COCTUHECHUN, OATBEPK A
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKIIUH.

XapaKkTepru30BaTh BIUSHUE HEMETAIIOB
1 UX COCIMHCHUM Ha >KUBBIC
OpTraHW3Mbl; ONTMCHIBATH IPUMECHEHUE B
PA3IMYHBIX 00JACTIX MPAKTUUYECKOU
JICATEIILHOCTH YEJIOBEKA.
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* [IpakTuueckue paboOTHI:
Ne 3. Pemenne 53KcrneprMEHTAIBHBIX

3aga4 o teme «HemeTtamieny.

* PacueTHrle 3a1a4u:

O pacueTsl Macchl BellecTBa MU
o0beMa razoB M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WU
00BbEMY OJTHOTO U3 YYACTBYIOIIUX B
pPEaKIIMM BEIIECTB; pacyeThl MaCChl
(oObema, KOJIMYEeCTBA BEIIECTBA)
POJYKTOB PEaKIUH, €CIIK OJIHO U3
BEIIIECTB UMEET PUMECH

IToaTBepkaaTh CyLIECTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU C
IIOMOIBI0 YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
PEaAKLIUH.

PackpbiBaTh CyIIHOCTD
OKHCJIUTEIIbHOBOCCTAHOBUTEIBHBIX
pEeaKLnii MOCPEACTBOM COCTABIICHUS

QJICKTPOHHOTO OajlaHca 3THUX peaKHHﬁ.

HpOBO)II/ITB pCaKuunu,
MMOATBCPIKAAOIIUC XaPAKTCPHBIC
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2.3

CBs3b
HEOPraHUYECKUX U
OpraHUYeCKUX
BEIIECTB

Heoprannueckue n oprannyeckue
KkucnoTel. Heopranmueckue u
OpraHUYeCKUE OCHOBAHMSL.
AMdoTepHbIe HEOPraHUYECKHE U
OpraHUYeCcKUE COETMHEHUS.
['eneTnueckas cBs3b HEOPraHUYECKUX U
OpraHUYECKUX BEIECTB

CBOMCTBA U3y4aeMbIX BEILICCTB,
pacIio3HaBaTh ONBITHBIM IIyTEM aHUOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.
Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHbBIE U
71a060paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBnsATh pe3yJibTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3alMCH YPaBHEHUIN COOTBETCTBYIOIUX
peakuuii U JenaTh BBIBOJBI HA UX
OCHOBE.

CrnenoBath MpaBUIaM MOJIb30BaHHUS
XUMHUYECKOU MOCYA0M U JIabOpaTOPHBIM
obopyaoBanueM. [IpoBoauTh
BBIYMCJICHUSI T10 YPaBHEHUSIM
XUMUYECKUX peakuuil. CaMoCTOSTEIbHO
IJIAHUPOBATh U OCYLIECTBIATH CBOKO
ITIO3HABATENBHYIO JAEATEIIBHOCTD;
MPUHUMATh AKTUBHOE y4acTHE B
IPyNIOBOM y4eOHOMU AeSTENHHOCTH
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Uroro no pazneny 17
Paszpnen 3. Xumus v :KU3HD
3.1. | XuMus U Ku3Hb 4 Ponb xumuu B obecnieueHnu PackpsIBaTh pOJIb XUMHUH B PEILIEHUN

9KOJIOTUYECKOM, DHEPreTUUeCKOu U
MUIIEBON 0€30MaCHOCTH, PA3BUTUU
MeauiuHbl. [ToHATHE O HAYYHBIX
METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIIUH.

[IpencraBnenust 00 0OIIUX HAYYHBIX
MPUHITUIIAX TPOMBIIIJICHHOTO MOJYy4YeHUS
BOKHEUIIINX BEIIECTB (Ha IpUMeEpax
IIPOU3BOJICTBA aMMHaKa, CEPHOM
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MaTEPUATIOB
U XUMUYECKHUX PEAKIUi: XUMUS |
3I0POBBE YEJIOBEKA; MpaBUja
WCITOJTb30BAaHMS JICKaPCTBEHHBIX

SHEPTETUUECKUX, CBIPhEBBIX U
HKOJIOTUYECKUX MPOoOIeM
YeJIOBEUECTBA, OMUCHIBATH OCHOBHBIE
HaIpaBJICHUs Pa3BUTHS XUMUUYECKOM
HAyKH{ U TEXHOJIOTHUH.

[TpumeHnsTh TpaBuia 6€30MacHOTO
oOpalieHus ¢ BEIeCTBaMH,
UCIIOJIb3YEMBIMU B TIOBCETHEBHOM
KW3HU, MpaBUiia MMOBEACHUS B LIEIISIX
cOepesKeHUS 3I0POBBS U OKPYKAIOIIEH
MIPUPOAHON CpeJIbl; TIOHUMATh BPE]
(omacHOCTb) BO3/ICUCTBUS HA KUBBIE
OpPTraHU3MBbI ONPE/ICIICHHBIX BEILIECTB
cMbich nokazatens [IJIK, moscHaTe
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npenapaToB; IpaBuia 6€30MacHOro
UCTIOJIB30BaHMsI PENapaToB OBITOBOM
XMMHH B TTOBCETHEBHOM KU3HMU.

beiTOBas XumMuueckas I'paMOTHOCTDb

Ha IPUMEPax CIOCOObl YMEHBIIICHUST U
MPEIOTBPAIICHUS UX BPETHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OILICHUBATh HH(POPMAIIHIO, CBI3AHHYIO C
XUMHYECKUMU TIPOLIECCAMH U UX
BJIUSTHUEM Ha COCTOSIHUE OKPY KAFOIICH
CpeIlbl.

Mcnonb30BaTh NOJYYCHHBIC 3HAHUS H
npecTaBIeHUs 0 cepax
NeSTeHbHOCTH, CBA3aHHBIX C HAYKOW U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJIsI OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHaNIbHON
NeSTEeIHLHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIeMe U
npeayaraTb BO3MOXKHbBIC TTYTH €€
pelIeHus

Uroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KNTACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM NPOIT'PAMMBI CPEJJTHET'O OBIIETO
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 XUMHUHU

B denepanbHbIX W perMOHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa30BaHUS

UCIIOb3YyeTCsl MepeueHb (KoAu(pUKaTOp) paclpeeseHHbIX M0 KiaccaM MpOBEPsSEeMbIX

TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTelbHOM NpOrpamMmsl

CpCaHCTO O6HICI‘O 06p330BaHI/I${ " 3JICMCHTOB COACPIKAHUA 110 XUMHUH.

10 KITACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJ1bTAaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Kox [IpoBepsiemMble MpeAMETHBIEC PE3YIIBTATHI OCBOCHHSI OCHOBHOM
[POBEPAEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 00111ero 00pa3oBaHus
pe3ynbpTarta

1 Teopernueckne OCHOBBI OPTaHUYECKON XUMUU

11 CdopMUPOBAaHHOCTD TMPEACTABICHUM O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMUHU B TMO3HAHUH
SABJICHUNM TPUPOIbI, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBbHON TpaMOTHOCTH, HEOOXOIUMOM s
pEelIeHHs] TPaKTUYECKUX 3a/ad U DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILLIEHHUSI K CBOEMY 3I0POBbIO U IPUPOJHOMN Cpee

1.2

Bnagenue cucTeMol XHMUYECKMX 3HAHHUM, KOTOpAs BKIIOYAET:
OCHOBOIIOJIararome MTOHATHS (Mouekyna, BAJICHTHOCTb,
3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA OOBEM, YIIEPOIHBIM CKETET,
byHKIIMOHAIBHAST ~ TpyNmna,  paauKal,  HU30MEpHUs,  HU30MEpHI,
FOMOJIOTHYECKHM PN, TOMOJIOTH, YIJIEBOJOPOABL, KHUCIOPOA- U
a30TCoJIepKAINE COSAMHEHMS, OMOJOTUYECKA AaKTHBHBIC BEIECTBA
(YryieBoabl, KUpPBI, OCJIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHHUSI); TEOPUU U 3aKOHBI (Teopust
XUMHUYECKOTO CTpOeHUsi opranmdyeckux BemecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMHH, (PAKTOIOTHYECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, IMOJYyYEHHUH U 0OE€30MacHOM
VCIIOJIb30BAHUM BAXKHEWIINX HEOPTraHMYECKUX K OPraHUYECKHUX
BEILECTB B OBITY U MPAKTHUUECKOMN JEATETbHOCTH YEI0BEKA
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1.3

ChopMUpPOBAHHOCT, YMEHUH BBISBIATH XapaKTEpHbIE MPU3HAKU
MOHATUN,  YCTAaHABIMBAaTh WX  B3aUMOCBS3b,  HCIOJB30BATh
COOTBETCTBYIOIIME IIOHATHS IPU OIMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPALLEHUN OPraHUYECKUX COEAUHEHUIN

1.4

CdopMUpOBaHHOCTh YMEHUN UCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL  COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIlleHHOH) (GOopMyJ OpraHMYEeCKMX BEIIECTB M YpaBHEHUU
XUMUYECKUX  pEaKUuid,  H3rOTaBJIMBaTh  MOJEIU  MOJEKYI
OpraHWYECKUX BEUIECTB JUIS WUIIOCTPAUUMU HX XUMHYECKOrO H
IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMCHHM YCTAaHABIIMBATh TMPUHAJJIC)KHOCTD
U3YYCHHBIX OPTraHWYCCKHUX BEIIECTB IO MX COCTAaBY M CTPOCHUIO K
OTIPENICICHHOMY Kjaccy (rpynme) coeauHeHH (YyTriIeBOIOPO/IbI,
KHCJIOPOJ U a30TCOACpXKAIIUe COCIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIUHEHWsI), JaBaTh WM Ha3BaHWS TI0 CHCTEMAaTHYeCKON
Homenkiatype (IUPAC)

1.5

CdopMUpOBaHHOCTb YMEHHUS OINPEACNIATh BUABl XUMUYECKON CBSA3U B
OPraHUYECKUX COCAUHECHUX (OJMHAPHBIC U KPATHHIC)

1.6

CopMUpOBaHHOCTh YMEHUS TPUMEHSTH: TOJOXKEHHUS TEOpUHU
cTpoeHusi oprannyeckux BemniecTB A.M. bytieposa s o0bsicHeHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpPaHEHHUsI MaCChl BELIECTB

Yranesomopoasl.  Kucnmopomcomepikamue W a30TCoIepiKamue
OpraHUYECKHE COCIMHCHHUS. BBICOKOMOIEKYIIPHBIC COSTUHEHUS

2.1

ChopMHUPOBAaHHOCT, YMEHHHM TPHBOJWTH TPHUBHAIBHBIC Ha3BaHUS
OT/ICIBHBIX OPraHWYECKUX BEIIECTB (ITHJIEH, MPOMUJIEH, alleTUJICH,
STUJICHTJIUKOJIb, TIIMIEPHH, (peHo, dopManbaeTHa, aleTaabIerul,
MypaBbHHAsl KHUCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBas KHCJOTAa,
CTeapuHOBas KHCJIOTa, TIIFOKO3a, (PPyKTO3a, Kpaxmai, IeJIIIJI03a,
TJTUIIMH)
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2.2

CdopMUpOBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTAaB, CTPOCHUE,
du3nueckre W XUMHYECKHE CBOWCTBA TUIUYHBIX IPEICTaBUTEICH
Pa3TUYHBIX KJIACCOB OPraHUYECKUX BEIICCTB (METaH, 3TaH, JTUIICH,
NpOMWIIeH, aneTuieH, OyraaueH-1,3, metunOyranuen-1,3, OeH3od,
METaHOJI, dTAaHOJI, ATHJICHIJIMKOJIb, TJIMIEPUH, (DEHOJ, aleTaabICTH/I,
MypaBbHHAsI W YKCYCHasi KHCJIOTBI, TJIIOKO3a, KpaxMmall, IeJUTIJI03a,
AMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHUA WINTHOCTPUPOBATH T'CHCTUYCCKYIO CBA3b
MCIKIOY TUITMYHBIMHU NpeaACTaBUTCIIIMU Pa3INIHbIX KJIaCCOB
OpPraHUYCCKUX BCHICCTB YPABHCHUAMMN COOTBCTCTBYIOIINX

XUMHUYECKUX PEaKIUN ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (popMy

2.4

ChopMUpOBaHHOCTh ~ YMEHHUS  XapaKTepU30BaTh  HMCTOYHUKHU
YIJIEBOJAOPOJIHOTO ChIPhs (He(PpTh, PUPOAHBINA Ta3, YTOJb), CIOCOOBI
UX TepepadOTKH ® TPAKTUYECKOE TPHUMEHEHHE MPOJIyKTOB
nepepaboTKu

XUMHUA 1 KU3Hb. PacueTnbl

3.1

CdopMUpOBaHHOCTh YMEHMH BJaJA€Th CHUCTEMON 3HaHHK 00
OCHOBHBIX METOJIaX HAay4YHOrO IMO3HAHMS, UCIOIb3YEMBIX B XUMUH
Ipy M3yYEHUU BEIIECTB U XUMHUYECKUX SsBIeHUN (HaOmoIeHue,
U3MEPEHUE,  DKCIEPUMEHT,  MOJECIMPOBAHHUE),  HMCIOJIb30BATh
CUCTEMHbIE XHMHWYECKHE 3HAHUS MU NPUHATUAA pPEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM

3.2

CdopMupoBaHHOCTh yMEHHH COONIIONATh TpaBUiIa IMOJH30BAHUS
XUMHYECKOW TOCYION M J1TaOOpaTOPHBIM OOOpPYAOBAHHEM, a TaKXKe
IpaBWIa OOpaIEeHus C BEIECTBAMU B COOTBETCTBUU C HHCTPYKITUSIMU
TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OTMBITOB
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3.3

ChopMUpOBAaHHOCT, ~ yMEHUW  IJIAHUPOBATb U BBINOJHATH
XUMUYECKUI SKCIEPUMEHT (MpeBpalleHUs] OPraHUYeCKUX BEIIECTB
IpU HarpeBaHUM, TOJYYCHUE OSTUJICHA M H3YYEHHE €ro CBOWCTB,
KaueCTBEHHbIE pEaKIMu OpPraHUYeCKUX BEIIECTB, JCHATypalus
OCJIKOB IIPU HArpeBaHUM, IIBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU
C MpaBWJIAMU TEXHUKHU O0€30MAaCHOCTH MpU OOpaIlEeHUH C BEIIECTBAMHU
U 1abopaTopHBIM O0OPYJIOBAHHEM; TMPEJCTABIATh PE3YIbTAThHI
XUMUYECKOT0 JKCIepUMEHTa B  (QopMme 3amucu  ypaBHECHHI
COOTBETCTBYIOIIUX peakiuii U (HOPMYJIUPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUM MPOBOJINTh BBIYUCIIEHUSA 110
XUMUYECKUM YPaBHEHUSM (maccsl, obbema,
KOJIMYECTBA UCXOAHOTO BEILIECTBA UM MPOAYKTA PEAKIIUH 10

U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX

BEIIECTB WJIH NMPOJYKTOB PEAKIINH )

3.5

CdopmMupoBaHHOCTH yMEHU N KPUTHUYECKHU aHAIU3UPOBATh
XUMHYECKYI0 HH(HOPMAIIHIO, TTOTy4aeMYyI0 U3 Pa3HbIX UCTOUYHUKOB

(cpencTBa maccoBoit uHopmaluu, cetb UHTEepHET u Ipyrue)

3.6

ChopMUpOBaHHOCT, YMEHHH COOMIOATh IIpaBUJia SKOJIOTHYECKH
11eJIeCO00pa3HOro0 MOBEACHHS B OBITY W TPYIOBOW NEATEILHOCTH B
LEJISIX COXPAaHECHUS CBOETO 3J0POBbS M OKPYXXAKOUIECH MNPUPOTHOU
Cpedbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HAa JKUBBIE OPraHU3MBbI
ONPENICICHHBIX OPTAHUYECKUX BEUIECTB, TOHUMAs CMBICIT MOKa3aTels
I[IIK (mpenenbHO JONYCTUMOM KOHIIEHTpAalMu), TMOSICHATH Ha
npuMepax CrnocoObl YMEHBIEHUS U MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICMCTBUS Ha OPraHU3M YEJIOBEKa

IIpoBepsiemble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblli 3IEMEHT COAEPHKAHUS
1 TeopeTnueckne OCHOBBI OPTaHUYECKOW XUMUH
1.1 [IpenmeT opraHMYECKON XUMHM: €€ BOZHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE

B TOJYYCHMM HOBBIX BEIIECTB M MaTepuajgoB. Teopus CTpOCHHS
OpraHn4eckux coeauHeHn A.M. byTiepoBa, €€ OCHOBHbBIE TIOJIOKEHUS
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1.2

CtpykTypHble (HOpMYJIbl OPraHMYECKUX BEIIECTB. ['OMOJIOTHs, U30MEpHs.
XHAMHUYECKas CBA3b B OPTaHUYECKUX COCAUHEHNUAX — OJIMHAPHBIE U KPATHBIE
cBs3u. [Ipencrasienue o kaccu@uKaluy OpraHuyeCcKUX BEIIECTB

1.3

HomeHknaTtypa  oOpraHM4ecKux COEIWHEHHM  (CUCTeMaTHdecKas) W
TPUBUAJIbHBIC  HA3BaHUS  BAXHEUIIMX  NPEACTABUTEIEH  KIIACCOB
OPraHNYECKUX BEILIECTB

YrneBoaopoasl

2.1

AnKaHBI: cOCTaB M CTPOCHUC, TOMOJIOTMYECKUI pAa. MeTtan u dSTaH —
HpOCTGﬁH.IPI@ NpeaACTAaBUTCIIN  AJIKAHOB: (I)I/ISI/I‘IGCKI/IG n XUMHYCCKHC
CBOMCTBA (peaKHI/II/I 3aMCIICHUA H FOpeHI/ISI), HaXO0XKJACHUC B IIPUPOIC,
IMOJIYYCHHC U IIPUMCHCHHC

2.2

ANKeHBI: COCTaB U CTPOCHHUC, TOMOJIOTMYECKUI pAaa. OTUIICH U IMPOIMUJICH —
HpOCTGﬁIIIPIG NpCaACTABUTCIIN  AJIKCHOB! (1)I/IBI/I‘{€CKI/I€ n XHUMHUYCCKHC
CBOMCTBA (pCaKIII/II/I Tr'maApupoBaHus, TaJOICHUPOBAHUA, THIApAaTalluU,
OKHCJICHUA U HOHI/IMepI/I3aHI/II/I), IMMOJIYYCHHC U IPUMCHCHHC

2.3

Ankanuensl: OytaaueH-1,3 u metunOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius noaumepusaiun). [looyuenne

CUHTCTHUYCCKOI'O KaydyKa U PC3UHBI

2.4

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH PpAI.
AlleTUJIEH — IPOCTEUIIINH TIPEICTABUTEIb AJTKMHOB: COCTAaB, CTPOEHUE,

duznueckre W XUMUYECKHE CBOMCTBAa  (peakiuu  THAPUPOBAHMS,
rajoreHupOBaHUsl, TUIpaTallii, TOPEHHUS ), IOTYUCHUE U TPUMEHEHHE

2.5

Apensbl. beHson: coctaB, cTpoeHue, GU3NYECKUE W XUMUYECKHE CBOMCTBA
(peakuuu TajoOreHUpOBaHUS U HUTPOBAHMS), MOJYYCHHE M HPUMEHEHHE.
Tonyon: coctas, cTpoeHue, Gu3NUecKre U XUMHUYECKHUE CBOMCTBA (peaKInu
rajoreHUpPOBaHUS W  HUTPOBAHUS), TMOJYYEHHE U  I[PUMEHEHHE.
TokcnyHOCTh apeHoB. ['eHeTnueckass CBA3b MEXKIY YIJIE€BOAOPOJAMH,
NPUHAJICKAIIMMEI K Pa3JIMYHbIM KJlaccam

2.6

[IpuponHble HCTOYHUKHU YriaeBOAOPOAOB. lIpupomHblii ra3 W MOMyTHBIE
HeTaHeie ra3pl. Hedth m ee mpoucxoxaeHue. CrocoObl mepepaOoTKu
He(TH: TEeperoHka, KPEeKUHT (TEPMHUYECKUM, KaTATUTHYECKUI), MUPOIU3.
[IponykTel nepepabOTKu HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B
ObiTy. KaMeHHBIN yroib U IPOIyKThI €ro nepepadoTKu

Kucnoponaconepsxamine opraHu4ecKiue COeTMHEHUS
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3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTPOEHHE,
(u3znueckre U XMMUYECKHE CBOMCTBA (pEaKLMHU C aKTUBHBIMU METaJUIaAMH,
raJIoreHOBOJIOPO/IAMH, TOPEHHE), TPUMEHEHUE. BOTOpOIHbIE CBSA3H MEXKIY
MOJIEKyJIaMU cnupToB. JlelicTBHMEe MeTaHOJa M JTaHOJA HA OpraHUu3M
YyelloBeKa. MHOroaToOMHbIE€ CHUPTBL. ODTUJIEHTJIMKOIb W  TJIULEPHH:
CTpoeHue, (PU3NYECKHEe U XHUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO
MICJIOYHBIMUA  METaJUlaMM, KadeCTBEHHas peakuus Ha MHOr0ATOMHBIE
cnupthl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMmeHeHue TiauuepuHa |
ATUJICHT KOS

3.2

deHouT: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBRA.

Tokcuunocts enona. [lpumenenue GpeHomna

3.3

Anpneruabl U KeroHbl. dopmanbAerus, aneTalbIeruj: CTPOECHUE,
bu3YecKre U XUMHYECKHNE CBOMCTBA (PEaKIIMU OKUCIICHUS

N BOCCTAHOBJICHU, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYYCHHC U ITPUMCHCHHUC

3.4

OnHOOCHOBHBIE TpejeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHaAs U
YKCyCHasi KHUCJIOTBHI: CTpOeHHE, (U3MYECKHEe M XHMHYECKHE CBOWCTBA
(cBolicTBa, oOmME [JIs Kiacca KHUCJIOT, peakius dSTepuuKalun),
noysyyeHue M npuMeHeHue. CTeapuHOBass W OJICMHOBAs KHCIOTHI Kak
NPEICTABUTENN BBICIIUX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIee ACHCTBUE

3.5

Crnoxnble 3¢upbl KaKk MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
coHBIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xupos.

buonornueckas posib KUpoB

3.6

VYrneBogel: cocraB, kinaccudukamus — yriaeBogoB  (MOHO-, - U
nonucaxapuibl). ['7oko3a — TPOCTEHIIMI MOHOCaxapui: OCOOCHHOCTHU
CTPOEHUS MOJICKYJIbI, PU3NUECKUE U XUMUYECKHE CBONCTBA
(B3aumoneiictBue ¢ rugpokcugom meau (Il), okucienre amMuadyHbIM

pactBopoMm okcuaa cepedbpa (l), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bI),
HAXOXJICHUE B MPUPOJIC, TPUMEHEHUE, Onoornyeckas posib. @OTOCHHTES.
@pyKTO3a KaKk M30Mep TIOKO3bl. Kpaxman u 1emitoio3a Kak NpupoaHbIe
nonmuMmepsl. CTpoeHue Kpaxmana U ueiono3sl. dusnueckue u
XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOJU3, KAueCTBEHHAs pPEaklHs C
HOJIOM)

AzoTcoaepkaIe OpraHnuecKue COeTUHCHUS
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4.1

AMUHOKHCIIOTBI KaKk aM(QOTepHbIe Oprannyeckue coenunenus. Gusnueckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHUCIOT (Ha TpUMEpe TIJIMIHHA).
buonornueckoe 3HaueHre aMUHOKUCHOT. [lenTuasl

4.2

benku kak npupoaHbIE BBICOKOMOJIEKYJISIPHBIE coenuHEHUs. llepBruuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XUMUYECKUE CBOMCTBA OEIIKOB:

TUAPOJIU3, ICHATypalus, KaYeCTBEHHbIC PEaKIUU Ha OeIKU

BBICOKOMOJIGKYJISIPHBIC COCAMHCHUA

5.1

OCHOBHBIC TOHSATHS XUMUH BBICOKOMOJICKYJISIPHBIX CoeﬂHHeHHﬁI MOHOMCD,
MOJIMMECP, CTPYKTYPHOC 3BCHO, CTCIICHb [MOJUMCPpHU3AllUKU, CPCIAHAA
MOJICKYJISIpHad Macca. OCHOBHEIC MCTOAbI CMHTC3a BBICOKOMOJICKYJISIPHBIX

COG}II/IHGHI/Iﬁ — MoJIMMEpU3aluAa U IMOJIMKOHACHCAIUA

5.2

9KCH€pI/IMeHTaJIBHBIe MCTOABI M3YUYCHHA BCHICCTB M HX HpeBpameHHﬁ:
O3HAaKOMJICHHEC C 06p33HaMI/I NpUpOAHBIX MW HMCKYCCTBCHHBIX BOJIOKOH,
mracTMacc, KaydyKoB. HOJ’Iy‘IGHI/Ie CUHTCTHUYCCKOI'O KaydyKa U PC3UHBbI

11 KUIIACC IIpoBepsieMble TPeOOBAaHUS K Pe3yJbTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaAMMBbI

Kopn [IpoBepseMbie TPEAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM IPOrpaMMBI CPeAHEro 00IIero 00pa3oBaHUs
pe3ynbTaTa
1 TeopeTndeckue OCHOBBI XUMHH
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1.1

Bnagenune cucTeMOoM XMMUYECKMX 3HAHHUM, KOTOpAs BKIIOYAET:
OCHOBOITIOJIaralIue IMOHATHSA  (XMMHUYECKHM  DJIEMEHT, aToM,
AJICKTPOHHAss 000JI0YKa aToMma, S-, P-, d-3JIEKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKYJA, BAJIEHTHOCTb, JJIEKTPOOTPULATEIHHOCTb,
CTEIEHb OKHUCIICHMS, XMMHYECKasi CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM 00bEM, KpHUCTALIMYECKas pelieTka, TUIIBI XUMUYECKUX
peakuuii (OKHCITUTEILHO-BOCCTAHOBHUTEIbHEIC, 9K30- u
SHAOTEPMUYECKHE,  pPEAKIUW  HOHHOrO  OoOMEHa),  pacTBOp,
BJIEKTPOJIUTBI, HEIEKTPOIUTHI, AJIEKTPOIUTUYECKAs] AUCCOLMAINA,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XHMHUUYECKOW pEakiuu,
XUMHUYECKOEe  PaBHOBECHE); TEOpUU U 3aKOHBI (Teopus
BJIEKTPOMUTHYECKOM aucconumanuu, llepmonnueckun 3axkon J[.W.
MenneneeBa, 3aKOH COXpaHEHUsS  MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUHU, (PAKTOJOTHUECKUE CBEJACHUS O
CBOMCTBaX, COCTaBe, IOJYyYEHUH M O€30MaCHOM HCIOJIb30BAHUU
BOKHCUIINX HEOPTraHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
JISITEIbHOCTH UeJIOBEKa

1.2

CdopMUPOBAaHHOCTh yYMEHHI BBISBIATH XapaKTEpHbIE IMPU3HAKUA U
B3aMMOCBSI3b M3YUYEHHBIX TOHSATUNA, MPUMEHATH COOTBETCTBYIOIIHE
MOHSTHSI TPU ONHUCAHUM CTPOCHHUS U CBONCTB HEOPraHUYECKUX
BEIIECTB U WX MPEBPAILCHUIA; BBISBISATH B3aMMOCBSI3b XUMHYECKUX
3HAHHM C MOHATUSAMU u MPeICTaBICHUSAMHU TPYTHX
€CTECTBEHHOHAYYHBIX MTPEIMETOB

1.3

Brnanenre OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS BEIIECTB H
XUMUYECKUX sBJICHUN (HAONIOACHUE, H3MEPEHHUE, SKCIICPUMEHT,
MOJICTTUPOBAHUE)

1.4

CdopMUpOBaHHOCTh YMEHHI OMPENENsATh BAJICHTHOCTh M CTETICHBb
OKHCJICHUSI XWMHUYECKUX O3JIEMEHTOB B COEAMHEHUAX Pa3IMYHOIO
cocTaBa, BHUJ XUMHUYECKOM CBsi3M  (KOBaJICHTHas, HOHHAas,
MeTaJUIM4ecKasi, BOJOPOAHAs) B COEUHEHHUAX, TUIl KPUCTATUTMYECKON
pElIEeTKH KOHKPETHOrO BEUIECTBa (aTOMHasi, MOJEKYJIsipHasi, MOHHAs,
MeTaJITn4ecKast)

1.5

ChopMUpOBaHHOCTh YMEHUM OMPENENATh XapaKTEP CPeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUN
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16 ChopMUpOBaHHOCTh YMEHHS  KJIaCCUPUIIUPOBATh  XHUMHYCCKHE
peaKIuy Mo pa3IUYHbIM MpU3HAKAM (YUCITY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY d(PdeKTy peakuuu, H3MEHEHUIO0 CTerleHen
OKHCIICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  Y4aCTHUIO
KaTajin3aTopa)

17 ChopMUPOBAHHOCT, yYMEHUW COCTaBJISITh YPaBHEHUSI PEAKIIUMA
pPa3IUYHBIX THIIOB, TIOJHBIC W COKpAIICHHBIC YpaBHCHHUS pEaKIMit
MOHHOTO OOMEHa, YYMTBIBAasl YCJIOBHS, MPH KOTOPBIX 3TH PEaKIIUH
UAYT J0 KOHIIA

18 CdopMupoBaHHOCTh yMECHUI MIPOBOIUTH pCaKIvH,
MOATBEPKIAIOIIHE KaueCTBEHHBIN COCTaB Pa3TUYHBIX
HEOPraHWYECKUX BEIIECTB, PAaclO3HABaTh OIMBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB

1.9 CdopMupoBaHHOCTh YMCHHH pacKpbIBaTh CYIIHOCTh
OKHUCJIMUTEIbHOBOCCTAHOBUTEIBHBIX peakuuii MOCPEJICTBOM
COCTaBIICHUSA
AJIIEKTPOHHOTO OallaHca ATUX PeaKIHii

1.10 CdopMUpOBaHHOCTb yMEHUN OOBACHITH 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOM PEaKINK OT PA3IHMYHBIX (PaKTOPOB

111 ChopMHUpOBaHHOCTE YMEHHH OOBSICHATH XapaKTep CMeEHICHHUS
XUMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3/ICUCTBUS
(mpunnun Jle Hatense)

2 OO6m1ast 1 HeOpraHUYECKast XUMUS

2.1

CdopMupoBaHHOCTh YMEHUN pacKpbiBaTh CMBICT [leprogudeckoro
3aKOHA J.. Menneneera 151 JIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIOLIYI0, OOBACHUTEIbHYIO U  MPOrHOCTHYECKYIO
byHKIIH
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2.2

ChopMUPOBAaHHOCT, ~ YMEHUH  XapaKTEepU30BaTh  DIJIEKTPOHHOE
CTPOEHHE aTOMOB XHMHUYECKHUX »JJIEMEHTOB | — 4 mnepuogos
[Tepnoanueckoit CHUCTEMBI XUMHUYECKUX 3JIEMCHTOB JI.1.
MenpeneeBa, HCIOJNB3YSA IOHATHA  «S-, P-, d-3JIEKTPOHHBIC
opOUTaNIny, «IHEPreTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTU
W3MEHCHUSI CBOMCTB XMMHYECKHUX DJIEMEHTOB M HUX COCIUHCHHUU IO
nepuojgaMm u rpynnaMm llepuogmyeckoil CHUCTEMBI XHMHUYECKUX
aneMmeHToB J[.J1. MeHneneeBa

2.3

CdopMUpOBaHHOCTh YMEHUM XapaKTepHU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHUE CBOMCTBA HEOPTraHUYECKUX BEIIECTB  Pa3JIMUHBIX
KJIACCOB, TOJITBEPKIaTh CYIIECTBOBAHUE I'EHETUUECKOU CBSI3U MEXIY
HEOPTraHMYECKUMHU BEIIECTBAMHU C TIOMOIIbIO YpaBHEHUM

COOTBCTCTBYIOIUX XUMHNYCCKUX pCaKIII/Iﬁ

2.4

ChopMUpOBaHHOCT, YMEHHMH  yCTaHABJIMBATh MPUHAIICKHOCTD
HEOpPraHMYECKUX BELIECTB MO MX COCTaBY K OMNpENEICHHOMY Kiaccy
(rpyririe) coequHeHn (MPOCThIE BEIIECTBA — METAIIBI U HEMETAILIBI,
OKCHJIbI, OCHOBAHMSI, KUCJIOThI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH)

2.5

CdopMUpOBaHHOCTh YMEHUN UCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIsE  cocTaBieHUs (GOpMyN BEIIECTB U YPaBHEHUNH XUMHYECKUX
peakmuii,  cuctematuueckyro  HoMmeHkiatypy — (IUPAC) u
TPUBUAJIbHBIE HA3BaHUS OTHAEJIbHBIX HEOPraHUYECKUX BEILECTB
(yrapHblii Ta3, YrJAEKUCIBIA Tra3, aMMHaK, TalleHas HU3BECTbh,
HeralieHas U3BeCTb, IUThEBAsI COJIA, IUPUT U JPYTHUE)

2.6

CdopMUpOoBaHHOCTh YMEHUN XapaKTEpPU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BELIECTB  PA3TUYHBIX
KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE F€HETUUECKOU CBSI3U MEXKIY
HEOPraHMYEeCKUMHU BEIIECTBAMU C TOMOILbIO YpaBHEHUM

COOTBCTCTBYIOIINUX XUMHNYCCKUX peaKuHﬁ
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2.7

ChopmMupoBaHHOCT, ~ YMEHHH  IUIAHUPOBATH W BBINOJHSTH
XUMHAYECKUN JKCIEPUMEHT (pa3joKeHHe TMEePOKCHAAa BOAOpOJa B
NPUCYTCTBUU KaTaan3aTopa, OMpeIeJICHHE CPEeIbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCATBHOTO HHIWKATOPA, BIUSHUE Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIHH, PeaKIUd HOHHOTO
o0OMEHa, KaueCTBEHHbIE PEaKLUU Ha cyib(ar-, KapOOHAT- U XJIOPUI-
aHMOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIIEPUMEHTATbHBIX 3a71ad
no temam «Metammbe»y U «HeMmeramnb») B COOTBETCTBUU C
NpaBUJIAMHU TEXHUKH 0€30MaCHOCTH NP OOpAIIEHUH C BEIIECTBAMH U
7abopaTopHbIM  OOOPYJIOBAaHMEM;  MPEJCTABISITE  PE3YJIbTaThI
XUMHAYECKOTO OJKCTIepuMeHTa B (GopMe 3alucud  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuid U (OpMyIHpPOBATH BHIBOJBI Ha OCHOBE
ATHX Pe3yIbTaTOB

2.8

ChopMHUpOBaHHOCT, YMEHHUN COOJIO/IaTh TMpaBWiIa IOJIb30BAHUS
XUMUYECKOU TMOCYZ0M M J1a0OpaTOpHBIM O0OpYyJOBaHUEM, a TaKXKe
npaBujia 0OpaIlleHusl C BEIIECTBAMHU B COOTBETCTBUHU C UHCTPYKITUSIMHU
10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB

2.9

CopMUpOBaHHOCTh ~ yYMEHHMH  XapaKTepU30BaTh  XUMHUYECKUE
MIPOLIECCHI, JIEXKAITUE B OCHOBE MPOMBIIIJICHHOTO MOJIYYeHUSI CepHOM
KHUCJIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTH MIPEICTABICHUI

00 o0IMX HAYYHBIX MPUHITUIIAX U IKOJOTHUUECKUX MpodIeMax
XHUMHYECKOTO TIPOU3BOJICTBA

XUMHUA U KU3Hb. PacueTnbl

3.1

CdopMUpOBaHHOCTH TPEACTABICHUA O XUMHYCCKON COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpa, POJM XUMHH B IO3HAHUH
SBICHUH TPUPONABI, B (OPMUPOBAHWU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOAUMOMN IS
pelieHruss TPaKTHYECKUX 3a7ad M DKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIECHUA K CBOEMY 3/I0POBBIO U MPUPOJHOU CPEJEe

3.2

CdopmupoBaHHOCTH YMEHUM KPUTHYECKHU aHaJIU3UPOBATh
XAMHUYECKYI0 WH(OpMAIMIo, TMOTy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHHKaIIMH, ce€Th IHTEpHET U apyrue)

3.3

ChopMHUpPOBAaHHOCTh YMEHHH COOJIOJATh TMpaBUjIa 3KOJOTHUYECKH
1eJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM JEATEIIBHOCTH B
LEAX COXPAHEHHUS] CBOErO 3J0POBbSI M OKPYXKAIOUIEH MPUPOAHOU
cpenbl
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3.4 Oco3HaBaTh OMACHOCTb BO3JCHCTBHUS HA JKUBBIE OPTaHU3MBI
ONpENEIICHHBIX BEIIECTB, NOHMMAasg cMblca mnokasarensa [1/IK,
NOSICHATh HA MpUMEpax CHocoObl YMEHBLIEHUS U MPEIOTBPALLECHUS
UX BPETHOTO BO3JECUCTBUS HA OPTAHU3M UYEJIOBEKA

3.5 ChopMUpOBaHHOCT, ~ YMEHHMM  TPOBOJAUTH  BBIYUCICHUA  C
WCIIOJIb30BAHUEM TMOHATHUS «MAacCOBasi JI0Js BELIECTBA B PacTBOPER,
00BbEMHBIX OTHOIIEHUN Ta30B NPU XUMHUUYECKUX PEAKIUAX, MACChI
BELIECTBA WM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMy OJHOrO0 M3 YYacTBYIOIIMX B PEAKIUU BEIIECTB,
TEII0BOro 3 (dexra peakliui Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU

IIpoBepsiemble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepseMblii 3IIEMEHT COJIEPKAHUS

1 TGOpeTI/I‘IGCKI/IG OCHOBBI XUMHH

11 XUMUYECKUA 3JeMEHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAs
o0oyiouKa. DHEpreTu4ecKkue ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-,
p-, d-amemeHThl. OCOOCHHOCTH PACIIPEIC/ICHUS JICKTPOHOB MO OpPOUTAIAM
B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX NEPHOIOB.

DneKTpOoHHAsI KOH(PUTYpaIMs aTOMOB

1.2

[Tepunonnueckuit 3axkoH u [lepuognueckas cucteMa XUMHUYECKHAX 3JIEMEHTOB
J.W. Menneneera. CBsA3p nepuoanueckoro 3akoHa u llepuoanueckoit
cucTeMbl XUMU4Yeckux 3yeMeHToB JI.M. MeHneneeBa ¢ COBpPEMEHHOMU
TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOICTB
XUMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
o TPyIIaM M HepuojaM. 3HAUYCHHUE MEePUOUUYECKOTrO 3aKOHA B Pa3BUTHUHU
HayKH

1.3

CtpoeHue BellecTBA. XHUMHYECKas CBsI3b. BHIbBI XHMHWYECKON CBA3U
(koBaJIeHTHAs HEMOJspHAs W TOJsSpHAas, MOHHAs, MeTauindeckas). VoHbI:
KaTUOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJCHTHOM XMMHUUYECKOU
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BogopoaHas cBsi3b

1.4 BaneHTHOCTB. DEKTpOOTpULIATENBHOCTh. CTENEHb OKUCICHUS
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1.5

BemecTtBa MOJIEKYISIDHOTO ¥ HEMOJEKYJSIPHOTO CTPOCHHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINYECKOW PELIETKH.
[TonsiTue o nucnepcHbix cuctemMax. ICTUHHbBIE U KOJUTOMIHBIE PACTBOPHI.

MaccoBasi 10Jis1 BEIIeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa

HCOPTaHNYCCKUX BCUICCTB

1.7

Xumudeckass peakiusa. Kiaccudpukanuyss XUMHUYECKUX  pPEAKIUA B
HEOPraHMYeCKOM M OpPraHUYecKOor XuMHH. 3aKOH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAaHEHUS W TNPEBpAIICHUS DHEPTUM TPU XUMHUYECKUX
peakIusax

1.8

CKOpOCTh peakIny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

O6paTumble peakiuu. XUMHYECKOe paBHOBecue. DaKTOPhI, BIUSIONIME Ha
COCTOsIHUE XUMHYEeCKOTO paBHOBecus. [IpuHuun Jle [llatense

1.10

QHGKTPOHI/ITI/I‘IGCKEUI Jucconuranms. CunbHBIC U cl1a0bIe QJICKTPOJINTHI.
Cpezxa BOJHBIX paCTBOPOB BCIICCTB: KHUCJIAd, HeﬁTpaHLHaH, mcjiouHasd.

Peakiimu noHHoro ooMeHa

1.11

OKXHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pPCaKnmn

Heopranunueckas xumust

2.1

Hemeramnel. Ilonoxkenne HemetamoB B llepuogmueckoil cucreme
xumuyeckux asnemeHToB J[.M. MenpaeneeBa M OCOOCHHOCTH CTPOCHHUS
aToMOB. OU3NYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPONUS HEMETAIIJIOB

(Ha mpumepe Kuciaopoa, cepsl, hochopa u yriaeposa)

2.2

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TajJor€HOB, CEPhl, a30Ta,
docthopa, yrimepoga W KpEeMHHS) H WX COCIMHCHUH (OKCHIOB,
KHCJIOPOJCOJCPKAIIUX KHUCIOT, BOAOPOJHBIX coeauHeHuit). IlpumeHeHue
BaXKHEHIINX HEMETAIJIOB U UX COCTMHEHUMN

2.3

Mertamisl. [lonoxenne metamioB B [lepuoauueckot cucremMe XMMUYECKUX
sanementoB J.M. MengaeneeBa. OCOOECHHOCTH CTPOEHUS DSIECKTPOHHBIX
o0osouek aTtoMoB MeTaioB. OOIIue (Qu3nuecKue CBOMCTBA METAJLIOB.
CnuiaBbl METAJUIOB. DJIEKTPOXUMUAYECKUN Psi HANPSHKEHUA METAJIIIOB
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2.4

XUMHUYECKUE CBOMCTBA BaXXHEUIMX METAJUIOB (HATpUM, KaduM, KaJlbIUH,
MarHui, aJIIOMUHUAN, [IUHK, XPOM, KEJIe30, ME/lb) U UX coequHeHuin. Oo1me
crocoObl ToTyueHus MeTauioB. [I[puMeHeHre MeTaioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBA3b HCOPraHMYCCKUX BCIICCTB, IMpHUHAAJICKAIIUX K
Ppa3IMIHBIM KJIaCCaM

XUMUA U )KU3Hb

3.1

Pons xumuu B obecneueHnu BKOHOFquCKOﬁ, BHGPFGTHHGCKOﬁ Hu HHH.ICBOﬁ
6630H21CHOCTI/I, pPa3sBUTUU MCAUIMHBI. Ilonsitue o HAaY4YHbBIX MCTOHAX
ITO3HaHMUs BCIICCTB U XMMHYCCKUX peaKL[I/Iﬁ

3.2

Hpe}ICTaBJICHI/ISI 00 O6IIII/IX HAYYHbBIX TIIPHUHIOUIIAX IHTPOMBIIIJICHHOTO
IMMOJTYYCHHA BAYKHEHUIIIMX BCIICCTB. YenoBek B MUPC BCIICCTB U MATCPHUAJIOB!
Ba)KHCUIIINE CTPOUTCIIBHBIC MATCPHUAJIbl, KOHCTPYKIOMUOHHBIC MATCPHUAJIbI,
KpaCKH, CTCKJIO, KCPpaMHKa, MaTCPHUAJIbI IJIA JICKTPOHUKHU, HAHOMATCPUAJIBI,
OpPraHNYCCKHC 1 MUHCPAJIbHBIC yﬂ06p€HI/I$I

3.3

Xumus u 3A0POBBC YCJIOBCKA. IIpaBHJIa HCIIOJIb30BAHUA JICKAPCTBCHHBIX
IMperiapaToB, IIpaBUId 0e301acHOI0 HMCIIOJIb30BaHUS IMpCriapaToB OBITOBOM
XHUMHHU B HOBCGI[HGBHOﬁ KHN3HHU
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