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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoii
Qenepauun», TpeOOBaHUI K pe3ynbTaTaM OCBOEHUA (enepanabHO 00pa3oBaTeNbHON
nporpaMmbl  cpeaHero ooOmero oo6pazoBanus (DPOII COO), mnpencraBieHHBIX B
denepaibHOM rocyiapcTBeHHOM oOpasoBatenbHOM ctanaapte COO, ¢ yuérom Konueniuu
npernojaBanus ydyeOHOro mpenMera «XuMHUsS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3yloUMX OCHOBHBIE 0OO0pa3oBaTElbHBIE NPOrPaMMbl, U
OCHOBHBIX noJIokeHH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickonn denepanum Ha
nepuon 110 2025 roga» (Pacnopsoxkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe NporpaMMbl MO XUMHH, K OINpPEACICHHUIO 00Ien
CTpaTeruu OOYy4YEeHHs, BOCIUTAHUS M PA3BUTUS OOYyYaIOIIUMXCS CPEACTBAMHU Y4EOHOIO
npenmera «Xumus» st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIENTYajbHbIE
nosoxxkenuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH L€Jlei, couepkKaHHs, PEe3yJbTaTOB
oOy4deHus ¥ TpeOOBAHMM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHHE, TOJIy4aeMO€ BBIITYCKHUKAMHU 00I11e00pa3oBaTeIbHOM
OpraHu3alliy, SBISIETCA HEOThEMJIEMOM dYacThl0 UX 00pa3oBaHHOCTH. OHO CIYKHT
3aBEpIIAIOIIUM 3TANOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KITHOUYEBBIX
[IEHHOCTEW, MPUCYIIMX IEJIOCTHON CHUCTEME XHMHUYECKOro oOpa3oBaHMs. ODTHU IEHHOCTU
KacaroTCs TO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHMSI MUPOBO33PEHUS U 00IIEH KYIbTYphl
YeJIoBEeKa, a TaKKe HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO H
npupoaHoi cpene. Peanmusyercs xumuueckoe oOpa3oBaHHME OOydYaroOlIMXCs Ha YPOBHE
CpelHero o0Iero o0pa3oBaHusl CPeACTBAMHU yU4eOHOTO mpeaMera «XUMHUs», COAepKaHue U
MOCTPOCHHE KOTOPOTO OMpENETEHBl B MpOorpaMMe MO XMMHH C Y4E€TOM CHEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHHUS B NTO3HAHUU MPUPOJBI U B MaTEPUAIBHON KM3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IIeJIeH W MPUHIIMIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo1mero oopazoBanus B Poccuiickoit deneparum.

XUMHS Kak OJJIEeMEHT CHCTeMBbl €CTECTBEHHBIX HAayK HrpaeT ocoOyio poiib B
COBPEMEHHOW IMBWJIM3AIlMH, B CO3JaHUM HOBOW 0a3pl MarepuaibHOW KylnbTyphl. OHa
BHOCHUT CBOHM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJICTaBICHU 00 OKpY’KaloLIeM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa,
KoTopoe (GopMupyeTrcss B XMMHHM Ha OCHOBE IIOHUMaHHUs BEIIECTBEHHOTO COCTaBa
OKPYXKAIOILIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEX]y CTPOCHHEM BELIECTB, X CBOMCTBAMU
Y BO3MOXXHBIMH 00JIaCTSIMH IPUMEHEHHS.

TecHo B3auMoOneWCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTajla
HEOTHhEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TpyAa H
KU3HA KaxJI0ro uiaeHa oOuiectBa. CoBpeMEHHas XMMHS KaK Hayka CO3MJATelbHas, Kak
HayKa BBICOKMX TE€XHOJOTHMH HalpaBlICHAa HAa PELICHHE I100aabHBIX MPOOJIEM YCTOWUHUBOIO
pa3BUTHUSL 4YEJIOBEUYECTBA — CBHIPbEBOM, SHEPreTHYECKOW, MHILNEBOM, HKOJIOTMYECKON
0€30MacCHOCTU U OXPAHBI 3JI0POBbSI.



B cootBeTcTBUM ¢ OOUIMMHU LENSIMU M NPUHLUIIAMH CPEAHEro oluiero oOpa3oBaHHUs
compepkanne npeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TMOJTOTOBKY OOYYaroOmMuXcs,
HEOOXOJUMYIO WM IS BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO
BKJIIOYEHHUS B KU3Hb COI[MyMa, MPOJOJKEHUST O0pa3oBaHMsS B Pa3IMUHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CocrapisronuMu nipeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumuss» U «OO0mass ¥ HeopraHuyeckas XUMHsS», OCHOBHBIM KOMITIOHEHTOM COJIepKaHUS
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUH 110 HEOPTraHUYECKOU XUMUU (C
BKJIFOYCHUEM 3HAHUW U3 OOIeld XUMUHU) U opraHudeckod xumuu. dopmupoBaHue JaHHOU
CUCTEMbl 3HAHUW TPU HM3YYCHUU IMpeaMeTra OOECIEeYHMBAET BO3MOKHOCTH PACCMOTPEHUS
BCETr0 MHOTO00Opa3us BEIIECTB HA OCHOBE OOITUX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

Crpyktrypa conaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» CPOpMHpPOBaHA B MPOrpaMMe MO XUMUU HA OCHOBE CHCTEMHOTIO
NOJIX0/la K M3Y4YeHHUI0 y4eOHOro marepuana ¥ o0ycloBJIeHa MCTOPHUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUN HA ONPENCIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKou
XUMHUM BEIIECTBA pPACCMATPUBAIOTCA HA YPOBHE KIJIACCUYECKOW TEOPUU CTPOCHUS
OpPraHMYeCKUX COCAMHECHUM, a TaKK€ Ha YPOBHE CTEPEOXUMMHYECKMX M IJICKTPOHHBIX
IpeACTaBICHUN O CTpOeHUH BellecTB. CBelIeHHs 00 M3yyaeMbIX B Kypce BEIIECTBaX JAr0TCs
B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOTMYECKH aKTHBHBIX coeAuHeHuil. B
Kypce OpraHMYeCcKOW XMMUU IMOJIYYaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusi IMEpBOHAYAJIbHBIE MPEACTABICHUS O XUMHYECKOW  CBS3H,
KJIacCU(UKAITMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI,
0 XMMHUYECKOU pEeaKLnH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBIH Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS TEOPETUYECKUU MaTepuan H
(akTONOTMYECKHE CBEJCHHUSI O BEHIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0Imas 1 HeOpraHuyecKasi XUMUs» O0yYalomMMCs MPEIOCTaBISETCS BO3MOKHOCTh
OCO3HATh 3HAYEHHE IMEPUOIUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOIO0JIOTHYECKUX
MO3UIMH, TIyOXXKe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIMI 53TOro 3aKkoHa — OT
00001aroIIe 10 O0BSICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHWM O BaKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U NPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKUUIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
poTeKaHus aomnonHsercs B Kypcax 10 n 11 kimaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMHA
KyJbTYPOJOTUYECKUA U TPUKIAIHONW XapakTep. JTHU 3HAHUS CIMOCOOCTBYIOT MOHUMAHUIO
B3aHUMOCBA3H XMMHHU C JAPYTMMHM HayKaMH, PAcCKpbIBAIOT €€ pOJjb B IO3HABATEILHOW U
MPAKTUYECKOMN JIeSITEIbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MIPOIIECCY
TBOpYECTBA B OOJACTHU TEOPUH M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, T[OMOTaroT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOiemMax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HUHPOPMALUIO U NPUMEHATh €€ s
MONOJHEHNUSI ~ 3HAHWUW,  PELICHHS  MHTEJUIEKTYyaJlbHBIX M JKCIEPHUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3a7a4. B menoM copepxkanue yuyeOHOro mpeamera «XuMUs» JaHHOTO



YPOBHS U3YYEHUS] OPUEHTHUPOBAHO HA (hOPMHUPOBAHUE Yy O0YyHAIOUIMXCS MUPOBO33PEHUYECKOMN
OCHOBBI U1 TOHUMaHUs (UIOCOPCKUX HIEH, TaKUX KaK: MAaTepualbHOE E€JIUHCTBO
HEOPTraHUYECKOT0 U OPraHUYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB X COCTABOM
U CTPOCHUEM, T03HABAEMOCTh MPHUPOJHBIX SIBICHUN MyTEM 5SKCIIEPUMEHTA U pEUICHUS
MIPOTUBOPEUMI MEXKAY HOBBIMU (DaKTaMH M TEOPETUUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEUICHUU DOKOJOTMYECKUX MpoOJeM, a Takke MpolJeM cOepexKeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJOTMIM U MaTEpPUAJIOB.

B mnnane pemieHus 3ajad BOCHUTAHUS, PAa3BUTHUS M COLUMAIM3ALUUA OOYYarOIIMXCS
MPUHATBIE MPOTPAMMOM MO XUMHH TOAXOJbI K ONPEJEICHUIO COJIEPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHME YHHUBEPCATBHBIX Y4eOHBIX JICHCTBUH,
UMeEIoIMX 0a30BO€ 3HAYEHHWE I Pa3IUYHbIX BHUJIOB JEATEIBHOCTU: PEIICHHS MpPOOJieM,
NOMCKa, aHainu3a M 00paboTKu HH(OpMaAIUU, HEOOXOAMMBIX JUIsl MPUOOPETEHHUS ONbITa
NPAKTUYECKOM M HCCIE0oBATEeNIbCKOW JEeATEeIbHOCTH, 3aHUMAIOUIel Ba)XXHOE MECTO B
MO3HAHUHU XUMUHU.

B mpakTtuke npemnojiaBaHus XUMUU KaK Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
TaK ¥ Ha YPOBHE CpEAHEro o0IIero ooOpa3oBaHUs, MPHU OMPEACICHUU COIEPKATEIbHOM
XapaKTepUCTUKH 1IeJIed M3Y4YeHHs MpeMeTa HaIpaBICHHEM MEePBOCTEIIEHHON 3HAYMMOCTH
TPaJIULIMOHHO TPU3HAETCS (OPMUPOBAHUE OCHOB XHMHMUYECKOW HAyKd Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JESITEIIbHOCTH YelIOBEeKa M KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOM KyibTypbl. C METONMYECKONW TOYKM 3pEHUS TaKOW MOAXOHd K
OTIPEJICIICHUIO TIeJIeH U3yUYeHUs MPEeAMETA SBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CornacHO TaHHOW TOYKE 3pEHUs TJIABHBIMH LIETSIMU U3YUYECHHS MpeaMeTa « XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

e (QopmupoBaHHe CHCTEMbl XHUMHYECKHMX 3HAHUN KaK BakKHEHIeW cocTaBisioien
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOIl JIeKAT KITIOYEBbIC TOHSITHS,
(dbyHIaMeHTaIbHbIe 3aKOHBI M TEOPUH XMMHH, OCBOCHHE SI3bIKa HAYKU, YCBOCHHE H
NOHMMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHHII MHPOBO33PEHUECKOT0 XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX MO3HAHUS BEIIECTB
U XUMHUYECKMX  pEaKIui, HEOOXOAUMBIX IS  NPUOOPETCHHUS  yMEHUH
OpUEHTHPOBATHCS B MHPE BEUIECTB M XUMUYECKUX SIBIICHUM, MMEIOIINX MECTO B
MIPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB [EATEIHLHOCTH, CBA3aHHBIX C HAOJNIOJCHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOJIIOACHHEM NpaBUi 0e30MacHOro
oOpalleHusl ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comepkateiibHasi XapaKTepPUCTUKA LIeJIel U 3a/lay U3y4eHUsl peameTa
B MpOrpaMme IO XHMHUU YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMU B CUCTEME CpPEeHETo o01iero oopazoBanus. CeroaHs B MPENo1aBaHUN XUMHH
B OoiblIell CTENeHW OTHAETCS NPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE COJIEepKaHMs
o0y4yeHHUs, OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIIYCKHMKA 00IIe00pa3oBaTeIbHON
OpraHu3alyu, BIaJCIOLIEr0 He HA0OpOM 3HAaHWM, a (YHKIHOHAIBHOW IPaMOTHOCTBIO, TO



€CTh CIOCO0aMU ¥ YMEHHUSIMU aKTUBHOTO TOJyYEHUS 3HAHWHA U MPUMEHEHUS X B peajbHON
KU3HU 711 peUICHHs] MPAKTUYECKHUX 3a7ad.

B cBa3u ¢ 3TMM Tnpu W3ydeHHH TpeaMeTa «XHMHS» JOMHHHPYIOIIEe 3HAUYCHHE
NpUOOPETAIOT TaKUE LT U 33/1a4H, KaK:

amanrtaius O0y4alomMxcs K yCIOBHSM JMHAMHUYHO DPAa3BUBAIOLIETOCS MHpAa,
¢opMuUpoOBaHUE HMHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEIHHOMY TPHUHATHIO TPAMOTHBIX pPEIICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU U MX IPUMEHEHUEM;

dopMupoBaHuEe y O0OyYarOIIMXCsl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIUN),
MUMEIOIINX YHUBEPCAIBHOE 3HAU€HWE IS PA3IUYHBIX BHJOB JEATEIHHOCTH: PEHICHHUS
npo0JsieM, MOUCKa, aHaiu3a U o0paboTKu MH(GOPMAIMN, HEOOXOAUMBIX JIJISi MPUOOpETEeHUs
OTIBITA JICATEIHLHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHMM XUMUH, a TAKXKe IS
OLIGHKH C TIO3MIMHA DKOJOTHYECKOW Oe30macHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHAYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE  TIO3HABATEIHLHBIX HWHTEPECOB, HWHTEIUIEKTYalbHBIX ¥  TBOPYECKHUX
CHIOCOOHOCTEH 00ydaroNIUXCs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBHIC 3HAHUS
N0 XWMHH B COOTBETCTBHH C XMU3HEHHBIMU MOTPEOHOCTSIMH, HMCIIOJIb30BATh COBPEMCHHBIC
MHPOPMAITMOHHBIC TEXHOJOTHH [JIsl TIOMCKAa W aHaM3a y4eOHOW W HAyIHO-TIOMYJSPHON
UHPOPMAIIH XUMUIECKOTO COJIePIKAHUS;

dbopMupoBaHUE U pa3BUTHE Yy OOYYAIOIIUXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIJICHUS,, HAOJIOAaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, TpPU I[UJIAHUPOBAHMM M  TPOBEJICHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy OOyd4aromuxcs yOeXJIEHHOCTH B TYMaHUCTHYECKON HaIpaBJICHHOCTU
XUMHH, €€ BaXXHOM poONM B pEHICHWH TJI00adbHBIX NPOOJEM  pPallMOHAIBLHOTO
IPUPOJIOTIOIH30BAHUS, TTOMOJIHEHUS YHEPTEeTHYECKUX PECYPCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHSA, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3I0POBbIO, a TaKXkKe MPUOOPETCHHS OIbITAa HCIOJIb30BAHUS TIONYUYCHHBIX 3HAHUU JUIS
NPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMHU.

B yueOGHOM 1utane cpemnHero oOmiero oOpazoBaHHUs NpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeAMETHOI o0nactu « ECTecTBEHHO-HayUHBIE MTPEIMETHD.

OO1ee ynco yacoB, OTBEAEHHBIX ISl U3yUEHUs] XUMHUU, Ha 0230BOM YPOBHE CPEIHETO
obmrero oOpaszoBanus, coctabisier 68 yacos: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Hezielni0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. loMonorus, wu3zomMepusi. XUMUYECKas CBSA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBjieHHe, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIIMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3MUEcCKue Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHeE. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBbIE CIUpPTHI). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mMpUMeEpe IUIHIMHA). bronornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpallCHMI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPH3ALINN, CPEIHAS MOJIECKYISIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHasi cBsi3b. BajaeHTHOCTh. JIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jIoKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux asnemMeHtoB JI. M. MeHnmeneeBa U OCOOCHHOCTH CTPOSHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomoB MeTasuioB. OOmue ¢uzndyeckue cpoiicTBa MetaiioB. CIuiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetawuioB. [IpumMeHeHne MeTamioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHUJIA aTFOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) NMPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (yMoTpeOneHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTA XUMHUU JIJII  COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUU
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaIM3a U OOBSCHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpodyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTePHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIE BONPOCHI B KauyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpKAHHUS, CIPABOYHBbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3ampPOChl U MPUMEHSTh PA3IUYHBIE METOJIbI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, pean3allui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN Ccrmoco0 WX pemeHus ¢ y4ETOM TOJNYYCeHHs HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIE MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIr0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOINUJIEH, alETUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUMN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb YMEHUM TMPOBOAUTH BBIYUCICHHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAQJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEAKIIUU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JICWUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUHU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs penIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEPHBIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUHW XHMHUUYECKUX  pPEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs1, METAJUIMYECKAsI), XapaKTep CPeAbl B BOJHBIX paCTBOPaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBA3HM MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTETEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHeTo Bo3aehcTBus (mpuHiui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM O0OBEMY OJIHOTO W3 YYAaCTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpYAOBaHHMEM, a TaKXkKe IMpaBUiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHEe Cpebl PAacCTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7ad TI0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MOBEJAEHUS B OBITY W TPYJAOBOM NESATEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYaroUIMXcsi: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMepa3aeoB U KosmnuecTBouyacos DJIeKTpOHHbIe (L (POBbIE)
n/n TEMIIPOrpaMMbl Bceero Kourtpoabubiepadorsl | [IpakTuuecknepadoThl o0pa3oBaTeJibHbIEPECYPChHI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHUH
[Ipenmer oprannyeckoi
xuMuu. Teopust cTpoeHuUs
11 P P . 3 https://resh.edu.ru/subject/29/10/
OPraHUYECKUX COCTMHEHUM A.
M. bytnepoBa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
[IpenenbHBIEYTIIEBOIOPOIBI —
2.1 pell yE HOPOA 2 https://resh.edu.ru/subject/29/10/
AJIKaHbI
Henpenenbabie
2.2 YTJIEBOJIOPO/IbI: AJIKEHBI, 6 1 https://resh.edu.ru/subject/29/10/
AJKaJUEHbI, AIKUHBI
ApoMaThdeckue
2.3 P 2 https://resh.edu.ru/subject/29/10/
YTJI€BOJIOPO/IBI
[IpupoaHble UCTOUHUKHU
2.4 yIIEBOJIOPOIOB U UX 3 1 https://resh.edu.ru/subject/29/10/
nepepaboTka
Utoro no pazneny 13
Pasnen 3.KuciaopoacoaepxamueopranuyecKkuecoeIMHeHUs
3.1 Cruptsl. DeHon 3 https://resh.edu.ru/subject/29/10/
3.2 Anbnerunsl. KapOoHoBbie 7 1 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

KUCIOTHL. CIOKHBIE HPUPBI

3.3

Yrnesoasl

3

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

Am A .
4.1 HHBL AMUHOKHCIOTHL 3 https://resh.edu.ru/subject/29/10/
benku
Hroromnopasznemy 3
Paspnen 5.BbicokoMoJIeKy IsIPHbIECOSIMHEHUS
IT . K .
51 JACTMACCRL. Rayiylku 2 https://resh.edu.ru/subject/29/10/
Bosokna
Uroromopazneny 2
OBIIEE KOJIMYECTBO HACOB 34

I10 ITIPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KUIACC

Ne HanmeHoBaHMepa3ae0B U KosmnuecTBouyacos DJIeKTpOHHbIE (I (POBbHIE)
n/n TEMIIPOrpaMMbl Bceero Koutpoiabubiepadorsl | [IpakTuuecknepadoThl o0pa3oBaTeibHbIEPECYPChHI
Paznen 1.TeopeTuuecKkneoCHOBLIXUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 [Iepnoanueckas cucrema 3 https://resh.edu.ru/subject/29/10/
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
CrpoeHueBenecTna.
1.2 P III 4 https://resh.edu.ru/subject/29/10/
MHuoroo06pa3ueBeniecTn
1.3 XUMHUYECKUEPEaKIINU 6 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertanbl https://resh.edu.ru/subject/29/10/
2.2 Hemerans 1 https://resh.edu.ru/subject/29/10/
CBs13b HEOPraHUYECKUX U
2.3 P 2 https://resh.edu.ru/subject/29/10/
OpPraHUYECKUX BEUIECTB
Utoro mno pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMHS ¥ )KU3Hb 4 https://resh.edu.ru/subject/29/10/
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB 34 5

I10 ITPOT'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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INOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosnuyecrBouacos
. Temaypoka Be Korrpomsner | Tparseckn Jaraunzy DileKTpoHHbIenu¢poBbICOOPa30B
YeHus aTeJIbHbIEpeCypPChI
/ ero epadoThl epadoThl
n
[IpenMeTt opraHn4ecKOr XUMUH, €€ 1 Henens https://resh.edu.ru/subject/29/10/
1 BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaYeHUE
Teopust CTpOEHUSI OPraHUYECKUX 2 Henens https://resh.edu.ru/subject/29/10/
2 coenuHenuii A. M. byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o KIaccuPpuKaum 3 "Hepens https://resh.edu.ru/subject/29/10/
OPraHWYECKHUX BELIECTB.
3 Homenknarypa (cucremMaruueckasi) u 1
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 4 nenens https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKHUU AT
5 MertaH u 3TaH — npocTenime 1 5 Henend https://resh.edu.ru/subject/29/10/
MPEACTABUTENM AJIKAHOB
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 6 Heaens https://resh.edu.ru/subject/29/10/
CBOICTBa
7 OTUJEH U NPONWIEH — MPOCTENIINE 1 7 Henens https://resh.edu.ru/subject/29/10/
MPEACTABUTENH AIIKEHOB
8 TpaxTHyeckas pabota Ne 1. 1 1 8 menmens https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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«[TonyyeHue 3THIICHA U U3yUYEHUE
€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. [lomyuenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

9 Henena

https://resh.edu.

ru/subject/29/10/

10

AJNKHUHBI: COCTaB U 0COOCHHOCTHU
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AuetnieH —
MPOCTEUIINITIPEACTABUTEIIbATIKUHOB

10 Hemens

https://resh.edu.

ru/subject/29/10/

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

11 Henens

https://resh.edu.

ru/subject/29/10/

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

12 Henens

https://resh.edu.

ru/subject/29/10/

13

T'eneTnyeckas cBsA3b
YTJIEBOJIOPOIOB, MPUHAISKAIINX K
pa3IUYHBIM KJIaccam

13 "Henensa

https://resh.edu.

ru/subject/29/10/

14

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: IPUPOIHBIH ra3 u
MONyTHBIC He(PTSIHBIC T'a3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKH

14 wenensa

https://resh.edu.

ru/subject/29/10/

15

[TpupoHBIC HCTOUHUKHU
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMYyTHBIE HE(TAHBIE ra3bl, HEPYTh U
MPOIYKTHI €€ mepepaboTKu

15 Henensa

https://resh.edu.

ru/subject/29/10/

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOJOPOIBI»

16 Henens

17

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITUPTHI:
MCTAaHOJ U OTaHOJI.

17 Henens

https://resh.edu.

ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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Bopoponnasicssizb

18

MHOroaroMHbIE€ CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

18 Hemens

https://resh.edu.

ru/subject/29/10/

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHNE

19 Henens

https://resh.edu.

ru/subject/29/10/

20

Anpaerunbl: GopMabaeTUI U
areTainpaernn. Alerod

20 wenens

https://resh.edu.

ru/subject/29/10/

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBBIe KHCJIOTBI: MypaBbHUHAaA
U YKCyCHas

21 »enens

https://resh.edu.

ru/subject/29/10/

22

[IpakTueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

22 "Henensd

https://resh.edu.

ru/subject/29/10/

23

CreapuHOBast U OJICMHOBAS KHCJIOTHI,
KaK MPEICTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

23 Henens

https://resh.edu.

ru/subject/29/10/

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, KX MOTOIIIEE
JNEUCTBUE

24 uenens

https://resh.edu.

ru/subject/29/10/

25

CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIC
KapOOHOBBIX KUCIOT.
[M'uponu3cnoxHBIXIUPOB

25 uenens

https://resh.edu.

ru/subject/29/10/

26

XKupsl: ruaponau3, NnpuMeHeHue,
Ouoorudeckas poJib KUPOB

26 Henens

https://resh.edu.

ru/subject/29/10/

27

VYrneBopl: cocTaB, Kiaccuukarus.
Baxwuerime npencraBuTenu:
TIII0K03a, PPyKTO3a, caxapo3a

27 wenens

https://resh.edu.

ru/subject/29/10/
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28

Kpaxman u nemrnonosa kak
MIPUPOIHBIE TOJIMMEPEI

28 Hemens

https://resh.edu.ru/subject/29/10/

29

KoHuTpomapHas paboTa 1o pazueny
«Kucnmopoacoaepxaine
OpraHUveCcKUue COSAUHEHHS»/
Bcepoccuiickas npoBepoyHas
paborta

29 uenens

30

OO011as XapakTeprucTUKa
a30TCOJIEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Becepoccuiickast
poBepoyHasi paboTa

30 nenens

https://resh.edu.ru/subject/29/10/

31

AMWHEBI: METHIAMWH U aHUIINH

31 Henmens

https://resh.edu.ru/subject/29/10/

32

AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE
OpraHUYECcKUEe COeTMHEHUS, UX

ouosnorudeckoe 3Hadenue. [lentuapr.
benkukaknpupo HbIEBBICOKOMOJIEKY

JIAPHBICCOCANHCHHA A

32 "Henensa

https://resh.edu.ru/subject/29/10/

33

OCHOBHBIC TTIOHATHS XUMHHI

BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

33 Henensa

https://resh.edu.ru/subject/29/10/

34

OcCHOBHBIC METOJbI CHHTE3a

BbICOKOMOJICKYJIAPHBIX COC,I[I/IHCHPlﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

34 yenensa

https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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11 KUIACC

n/

Temaypoka

KoaudecTtBouacoB

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYeckue
padoTsI

Jarausyu
eHHs

DyleKTpOHHBbIeN(POBHICOOPA30OBATE
JIbHbIEPECYpPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTryparust aToMoB

1 Henens

https://resh.edu.ru/subject/29/10/

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
U. MenneneeBa, nx CBA3b C
COBPEMEHHOU TeOopHeil
CTPOEHHMS ATOMOB

2 "Hexens

https://resh.edu.ru/subject/29/10/

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUM IO
TpyIaM U MepUoaM.
3HayeHHUEe NEePUOANIYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX DJIEMEHTOB
.. MeHpeneeBa B
Pa3BUTUHU HAYKU

3 Henensa

https://resh.edu.ru/subject/29/10/

Crpoenue BemiecTna.
XHUMHUUecKas CBA3b, e
BHUbI; MCXaHU3MBbI
00pa3oBaHUs KOBAJIEHTHOU

4 Henensd

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

cBs13U. BonopoaHasicBs3pb

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

5 Hepnens

https://resh.edu.ru/subject/29/10/

[Tonatne 0 aAuCIEpPCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pactBope

6 Henens

https://resh.edu.ru/subject/29/10/

Knaccudukanus un
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

7 Henens

https://resh.edu.ru/subject/29/10/

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MIpEeBPAIEHUS DHEPTUH TTPU
XUMHUYECKUX PEaKIIHUIX

8 Henens

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CKoOpoCTb peaxiuu.
OOpatuMble peakIuu.
XUMHUYECKOE PAaBHOBECUE

9 Henena

https://resh.edu.ru/subject/29/10/

10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKLIUN»

10 Hemens

https://resh.edu.ru/subject/29/10/

11

DNEeKTPOTUTHIECKAs
muccormanus. Ilorsrue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeakuunnonnoroooMena.
I'mpponuzopraHnyeckux u
HEOPraHNMYECKHUXBEIIECTB

11 Henens

https://resh.edu.ru/subject/29/10/

12

OKHCITUTEIIEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACILJIAaBOB U
pacTBOPOB COJIECH

12 Henena

https://resh.edu.ru/subject/29/10/

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMUI

13 "Henena

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMUYECKUX 3JIeMEeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oobmuedu3nuecKknecBonCcTB

14 uenens

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
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aMCTaJIlIOB

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSifT
HaIpsHKEHUH METaJUIOB

15 Henens

https://resh.edu.

ru/subject/29/10/

16

XUMHUYECKHE CBOMCTBA
BAKHEUIINX METAJLIOB
(HaTpul, KaIui, KaabIUi,
Mar”uii, aJroMUHUI) U UX
COCIMHEHU N

16 Hemens

https://resh.edu.

ru/subject/29/10/

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COeIUHEHUN

17 Henensa

https://resh.edu.

ru/subject/29/10/

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJie3a U UX
COEIUHEHUN

18 Henensa

https://resh.edu.

ru/subject/29/10/

19

[TpakTruueckast pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme «MeTaiuibi»"

19 Henensa

https://resh.edu.

ru/subject/29/10/

20

Hemerannsl, X mojaoxeHue
B [lepuoanyeckoii cucreme
XUMHYECKUX 3JIeMEHTOB JI.
. MenneneeBsa u
0COOEHHOCTH CTPOCHUS
aTOMOB

20 Henens

https://resh.edu.

ru/subject/29/10/

21

dusznueckue CBOMCTBA
HEMETAIJIOB. AJIIOTPONIUS
HEMETaIJIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa

21 nenens

https://resh.edu.

ru/subject/29/10/
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U yriepoja)

22

XUMHUYECKUE CBOUCTBA
raJioreHOB, CEPhI U UX
COoeqUHEHUN

22 "wenensd

https://resh.edu.ru/subject/29/10/

23

XUMHUYECKUE CBOUCTBA
a3ota, Gocdopa u ux
COeTUHEHUN

23 menens

https://resh.edu.ru/subject/29/10/

24

XUMHYECKHE CBOUCTBA
yriiepoia, KpeMHHS U X
COeIUHEHUN

24 »enens

https://resh.edu.ru/subject/29/10/

25

[IpuMeHeHne BaxKHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

25 Henens

https://resh.edu.ru/subject/29/10/

26

O0600meHne u
cHCTeMaTH3amnus 3HaHu| 110
TeMme «HemeTamisy.
Brranciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

26 Henens

https://resh.edu.ru/subject/29/10/

27

[TpakTrueckas pabota Ne 3.
«Pemienue
AKCIEPUMEHTAIBHBIX 3a]a4
o Teme "Hemeramnsr"»

27 uenens

https://resh.edu.ru/subject/29/10/

28

KonTponpHas pabota mo
TeMaM «MeTaJuibl» 1
«HemeTamie»

28 Henens

29

HeOpFaHI/I‘-IeCKI/IC u

29 Henens

https://resh.edu.ru/subject/29/10/
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OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHUEe OCHOBAHUS

30

AwmdotepHbIe
HEOpPraHWYECKUe 1
OPraHNU4YeCKUE COCTUHEHUS.
I'eneTnyeckas CBsA3b
HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

30 menmens

https://resh.edu.ru/subject/29/10/

31

Poins xumun B
obecrneyeHn
9KOJIOTHYCSCKOH,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

31 Henens

https://resh.edu.ru/subject/29/10/

32

[IpeacraBnenus 06 oOmMUX
HAYYHBIX TPUHIIATIAX
ITPOMBIIIIJICHHOTO
MOJTYYCHUS BaXKHEHIINX
BEIIECTB

32Henens

https://resh.edu.ru/subject/29/10/

33

Yenosek B MHUPE BEIIECCTB U
MaTCpHajioB

33 Henensa

https://resh.edu.ru/subject/29/10/

34

XUMUSA U
3710pOBbEYEIIOBEKA

34 yenensa

https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

TeopeTnuecKkrneoCHOBBIOPTraHNYECKOMXUMUHT

1.1

CpopMHpPOBAHHOCTh TPEACTABICHUN O XUMUYECKOU
COCTABIISAONICH €CTECTBEHHOHAYYHON KapTUHBI MHUPA,
poJI XMMHWHM B TIO3HAHWH SIBJICHUW TPHUPOJBI, B
(OPMHUPOBAHUH MBITIUICHUS W KYJIbTYPBI JTHYHOCTH, €€
(GYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHusT TPAKTUYSCKUX 3aJad M IKOJIOTHYCCKH
000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 30pPOBBIO H

MIPUPOJIHON Ccperie

1.2

Bnanenue cucremodl XMMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloife MOHATUS (MOJIEKyIa,
BaJICHTHOCTb,  3JIEKTPOOTPHUIATENILHOCTh,  CTENEHb
OKHUCJICHUS, XMMHYECKass CBS3b, MOJb, MOJSpHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpOJHBIM  CKEJET,
dbyHKUMOHANbHAS  TpyINNa, pajgukan, H30Mepus,
U30MEpbl,  TOMOJIOTHUECKUH  psll,  TOMOJOIH,
VIIEBOAOPObI,  KUCIOPOA- U  a30TCoAepKaliue
COeMHEHUsl, OHOJOTUYECKH AaKTUBHbIE BeIIECTBA
(yrieBojapl, JKUpPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS); TEOPHH U 3aKOHBI (TEOPUs. XUMHUYECKOTO
cTpoeHusi oprannueckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK  XUMHH,
dakTosOrMUecKue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJIy4eHU N u 0e30MmacHOM MCIOJIb30BaHUU
BOXHEHIINX  HEOPraHWYECKHMX M  OPTaHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKOW JESATENbHOCTH

YCJI0BCKa

1.3

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABJISITE XaPAKTCPHBIC
IMPpU3HAKH HOHHTHﬁ, YCTaHaBJIMBATh HUX B3aMMOCBA3b,

HCIIOJIB30BaTh COOTBCTCTBYIOIIIUC IOHATHUSA npu




ONMCAaHWH COCTaBa, CTPOEHUS M NpPEBpaIlCHUN

OPraHUYEeCKUX COCTUHEHUIN

1.4

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY JUISL COCTaBJICHUS
MOJIEKYJSIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOM,
COKpaméHHOM) (OpPMYII OPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKHX pPEaKLHil, H3roTaBJIMBATh
MOJIETTM  MOJIEKYJI ~OpPraHM4YeCKUX BEUIECTB  JUIS
WJUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO

CTPOCHHUSI

1.5

CdopMHpoBaHHOCTH yMEHUH YCTaHABJIMBATH
MPUHAJUIE)KHOCTh U3YYEHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHHIO K OIpeneIEHHOMY Kilaccy
(rpynmne) coeavHEHUN (YriaeBOAOPOIbl, KUCIOPOA U
a30TCOJIeprKallie COeTUHEHHs], BBICOKOMOJIEKYISIpHbIE
COe/IMHEeHUs), JaBaTh UM Ha3BaHUS o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh  yMEHHUS  ONPENENATh  BUIbI
XMMHYECKON CBSI3U B OPraHUYECKHX COEIWHEHUSX

(omMHApHBIC W KPATHBIC)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUS
TEOpUH CTPOCHHUS OpPraHuveckux Bemniects A.M.
bytnepoBa s OOBsICHEHHMs] 3aBUCHMOCTH CBOWCTB
BEUIECTB OT UX COCTaBa M CTPOCHHUSA; 3aKOH

COXpaHCHHUA MAaCChl BEIIECTB

VYTI1€BOIOPOIBI. Kucnopoaconepxariue u
a30TcoJepIKaIIne OpraHUYeCKHe COEIUHEHNS.

BBICOKOMOHCKYHHPHLIC COCIUHCHUA

2.1

CdhopMupoBaHHOCTD yYMEHHH IIPUBOJIUTD
TPUBMAJbHbIE HA3BaHUS OTHEJIBHBIX OPraHUMYECKHX
BEIIIECTB (3THIIEH, IIPOIHJIEH, alleTUIEH,
STUJICHIJIMKOJb, TIHUIEepUH, (eHom, dopManbaeru,
aleTanbJeru], MypaBbUHas  KHCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,

IJII0K033a, PPYKTO3a, KpaxmaJ, LEeJIII03a, TIUINH)

2.2

ChopMHpoBaHHOCTD YMEHUH  XapakTepu30BaTh
COCTaB, CTpOEHHE, (U3MUECKHE U XUMHUYECKHUE

CBOMCTBAa THUIIMYHBIX HpeﬂCTaBHTCHCﬁ Pa3JIMYHbIX




KJIacCOB OPraHUYeCKUX BeIIeCTB (MeTaH, JTaH,
OTWJICH,  TPONMWIEH,  aleTwieH, OyramueH-1,3,
MeTwiOyraauen-1,3, OeH30/1, METaHOJ, JTaHOI,
STHJICHTJINKONb, TIUIEPUH, (ECHONI, areTaabIeTu,
MYpaBbUHAs U YKCYCHAas KUCIIOTBI, IVIFOKO3a, Kpaxmall,

LEJTI0JI03a, aMUHOYKCYCHAs KUCIIOTA)

2.3

CdhopMupoBaHHOCTB YMEHHUS WUTIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXTY TUITUYHBIMA
NPEJCTAaBUTENSIMU PA3ITUYHBIX KJIACCOB OPraHMYECKHX
BEIIECTB YpaBHEHUSMU COOTBETCTBYIOIINX

XUMHNYECKHUX peammﬁ C HCITIOJIB30BaHUEM

CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh
UCTOYHUKU  YIJIEBOJAOPOJHOTO  ChIpbsi  (HEPTH,
MPUPOIHBIN Ta3, Yrojib), CIOCOOBI UX MepepaboTKu 1

IPAKTHYECKOE IPUMEHEHUE POAYKTOB MepepadoTKI

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, yYMEHHH BJIAQJE€Th CHUCTEMOM
3HaHUUA 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMS,
UCIOJIb3YEMbIX B XUMHU TPU H3YyYCHHH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAONIOJCHHWE, W3MEpPCHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHHE), HCIOJIb30BATh
CUCTEeMHbIE XHMHYECKHE 3HaHUS JUISl [PUHATHUSA
pelieHnid B KOHKPETHBIX JKMU3HEHHBIX CUTYyallUsX,

CBA3aHHBIX C BCIICCTBAMU U UX IPUMECHCHUEM

3.2

CdopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUIIA
M0JIb30BaHUS XUMHUYECKON MOCYION U J1ab0opaTOPHBIM
obopymoBaHHEM, a Takke MpaBuiia oOpalleHus c
BELIECTBAMU B COOTBETCTBHU C HHCTPYKIHSIMH IO

BBIITOJIHCHHUIO J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUN  IJIAaHUPOBAaTh U
BBITIONTHATh XUMUYECKHI SKCIIEPUMEHT (TIpeBpallieHus
OPraHWYEeCKUX BEIIECTB MPHU HArpeBaHUM, MOTYYCHHUE
STUJIEHA W W3Y4YEHHE €ro CBOMCTB, KAaueCTBEHHbIE
peakluMy OpraHUYeCKUX BEIIeCTB, JeHaTypauus
OENKOB MU HArPEBaHWH, IBETHBIE PEAKIINKU OEITKOB) B
COOTBETCTBUU C TMpaBHJIAMU TEXHUKH O€30MaCHOCTH

npu oOpalleHnu C BeIIeCTBaMH U JIabOpaTOPHBIM




o0opynoBaHueM; IIPEACTABIIATH pe3yJIbTaThl
XMUMHUYECKOTO JKCIepUMEeHTa B (QopMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX peakuuii u

(dbopMyITUpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yIhTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MMPOBOIUTH BBIUYUCIICHUS
M0 XWUMHUYECKUM ypaBHEHUSIM (Macchl, 0OOBEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IIPOJYKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJHOTO M3 MCXOJHBIX BEUIECTB WM NPOIYKTOB

peaxiun)

3.5

CdopMHpoBaHHOCTH yMEHUH KPUTUYECKU
AHATM3UPOBATH XUMHYECKYIO nH(OpPMAIIHIO,
MOJIy4aeMyl0 H3 Pa3HBIX HCTOYHUKOB (CpeacTBa

MaccoBoi nHpopmaruu, cetb UHTEpHET U Ipyrue)

3.6

CpopMHpPOBAaHHOCT, yMEHHH COOJOATh TpaBUiia
9KOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B ObITY U
pr,llOBOﬁ ACATCIIBHOCTU B LCIIAX COXpPAHCHHUA CBOCTO
3I0pOBbSl M  OKpYXKalolled MNPUPOAHON  Cpelbl,
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha IKUBBIC
OpraHu3Mbl OMPENCIEHHBIX OPraHUYECKUX BEUIECTB,
noHuMass cmbicn  mokazatenss  [IJIK  (mpenenbHO
JOIYCTUMOW KOHILIEHTpPAllUK), MOACHATh Ha MpUMepax
CocoObl  YMEHBIIEHHs] U NPEJOTBpAIICHUA HX

BpPC€AHOI'O BOS,Z[GfICTBPISI Ha Opraiu3M 4€JI0BCKa

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero oopazoBaHus

TeOpeTI/I‘leCKI/ICO CHOBBIXMMHNHU

1.1

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArAIOTUE TTOHATHS (XUMHUSCKUN
9IIEMEHT, aTOM, 3JICKTPOHHAast 000JI0YKa aToma, S-, p-, d-
JJNIEKTPOHHBIE OPOUTANM aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTh,  JJIEKTPOOTPULATENBHOCTh,  CTEIEHBb
OKHCIICHHUs, XUMHAYECKas CBA3b, MOJIb, MOJISIPHAs Macca,

MOJISIpHBIN 00BEM, KpUCTaJUIMYECKasi PeleTka, TUIIBI




XUMHUYECKUX peakuuit (oKuCITUTENBHO-
BOCCTAaHOBHTENBHBIE, 93K30- M  SHIOTEPMHUYECKHE,
peakuuu HMOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT JIMCCOIHMAIIHS,
OKHCJIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XMMHYECKOU
pC€aKkuun, XUMHUYICCKOC paBHOBeCI/Ie); TCOPUN M 3aKOHBI
(Teopust ANMEKTPOITUTUICCKON JICCOIMALINH,
[lepnommueckuin 3axkon JI.MI. MenneneeBa, 3aKkoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3BIK XHUMHU, q)aKTOJ'IOFI/ILICCKI/IG
CBEJICHHS O CBOWCTBaX, COCTaBe, MOJY4YECHHUH U
Oe301acHOM UCIOJIb30BAHUU BaXKHEUIITNX
HEOPraHMYeCKUX BELIECTB B OBITY M NPaKTHUECKOU

JCATCIIbHOCTHU YCJIIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHUN BBISBIATH XapaKTepHBIE
NPU3HAKK W B3aMMOCBS3b M3YYEHHBIX ITOHATHUH,
IPUMEHATh  COOTBETCTBYIOIIME  IOHATHS  IIpHU
ONMCAHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U HUX IPEBPALICHUN; BBISBIATH B3aMOCBS3b
XMUMHYECKHX 3HAHHUU C HOHATHIMHU U
INPEICTABICHUAMH  JAPYIMX  €CTECTBEHHOHAYYHBIX

MPEAMETOB

1.3

BnaneHue 0CHOBHBIMU METOJIaMHU HAYYHOTO TTO3HAHMS
BCIIECTB W XUMHUYECKHX sBJeHUN (HaOIIOICHUE,

U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE)

1.4

CdopmupoBaHHOCTH yMEHUM OTIpeETATh
BaJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHX
JJIEMEHTOB B COEAMHEHHUSAX PA3IUYHOTO COCTaBa, BUJ
XUMHYECKON CBSI3U (KoBasIeHTHaA, WOHHAs,
METaJIJIN4ecKas, BOJOPOAHAs) B COCIWHEHUSX, THII
KPUCTAJUTMYECKON peImIETK KOHKPETHOTO BeIIeCTBa

(aTOMHaH, MOJICKYJIAPpHAsA, HOHHA, MeTaJ'IJII/I‘-IeCKaH)

1.5

ChopMUpOBaHHOCTh YMEHHUH ONpEAessATh XapakTep
cpelpl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHMSI  KJIacCU(HUIMPOBATH
XMUMUYECKHE pEeaKIMHU [0 Pa3IUYHBIM [PU3HAKAM

(‘-II/IC.IIy " COCTaBy p€arupyromux BCUICCTB, TCIIIIOBOMY




apdeKTy peakiuu, U3MEHEHUIO CTETICHEW OKUCIICHUS
SJIEMCHTOB,  OOpaTUMOCTH  pEaKIMH,  y4acTHIO

Karaau3aTopa)

1.7

ChopMupoBaHHOCTE YMEHHI COCTABJIATH YpPaBHEHUS
peaKuuii pa3jInYHbIX TUIIOB, MOJIHBIE U COKpAIIEHHbIC
YpaBHEHUsI PEAKIMHA HMOHHOTO OOMEHa, Y4YUTHIBas

YCIJIOBUS, IPHA KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA

1.8

ChopMUpOBaHHOCTh YMEHHH MPOBOJIUTH PEAKIIUH,
MOATBEPKIAIOIINE Ka4eCTBEHHBIM COCTaB Pa3JIMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PacTBOpax

HEOPraHN4YCCKUX BCIICCTB

1.9

ChopmMupoBaHHOCTh YMEHHH pPacKpbIBaTh CYLIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui
IOCPEJICTBOM COCTABJIEHHsI 3JIEKTPOHHOro OanaHca

ATUX PeaKIui

1.10

CpopMHpPOBAaHHOCTH YMEHHI OOBSCHATH 3aBUCHMOCTH
CKOPOCTHM XMMHYECKOW peakuud OT Pa3IUdHbIX

bakTopoB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBSICHATH XapakTep
CMEIIEHHS] XUMUYECKOTO PaBHOBECUSI B 3aBHCHMOCTHU

oT BHenrHero BozneicTBus (nmpunuui Jle [laTennse)

O61ua>1 N HCOPraHNM4YCCKAIXUMMA

2.1

ChopMHpPOBAaHHOCT, YMEHUW pPaCKpPbhIBaTh CMBICT
Ilepuonuueckoro 3akonHa J[.M. MennaeneeBa wu
JIEMOHCTPUPOBATH €ro CHUCTEMAaTHU3UPYIOIIYIO,

O6T>${CHI/ITGJ'IBHYIO " NPOTHOCTUYCCKYIO Q)YHKHI/II/I

2.2

CdopMHpOBaHHOCTH YMEHUI XapaKTeprU30BaTh
JJIEKTPOHHOE€  CTPOEHHE  aTOMOB  XUMHYECKHUX
aneMeHToB 14 mepuonaoB Ilepuonnueckoit cUCTEMBI
XUMHYECKUX 3JIEMEHTOB J.. Meneneena,
UCMIOJIB3Ys  TOHATHA ~ «S-, P-,  O-3JIeKTpOHHBIE
opOuTaANIN», «IHEPreTUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COEAMHEHUI MO Mepuojam u rpynmnam
[lepuoanueckoil cUCTEMBI XHUMHUYECKUX 3JIEMEHTOB

JI.1. MenpaeneeBa




2.3

CdhopMupoBaHHOCTH yYMEHUM XapaKTepU30BaTh
(onuceIBaThH) oOmme XUMHUYECKUE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  pa3JIMYHbIX  KJIACCOB,
HOJATBEPXK/IaTh CYLECTBOBAHUE TI'€HETUYECKOM CBS3U
MEX/y HEOPraHWYECKUMH BEIIECTBAMHM C IIOMOLIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN
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CdopmupoBaHHOCTH YMEHHI YCTaHAaBJIUBATh
MNPUHAJJICKHOCT HCOPraHMYCCKHUX BCHICCTB IO HUX
COCTaBy K OmpenenéHHOMY Kiaccy  (rpymme)
coeMHEHUN (MIPOCThIE BEIIECTBA — METaUIbl H
HEMCTAJJIBI, OKCHU/BbI, OCHOBaHU4, KHCJIOTHBI,

amM(pOoTepHbIE TUAPOKCHUIBI, COJIN)

2.5

CdopMHrpoBaHHOCTH YMEHHI HCIIOJIb30BaTh
XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (Popmys
BEIIECTB W YpPaBHEHUW XUMHYECKHUX pPEaKIUH,
cucrematnueckyto  Homenkmatypy (IUPAC) wu
TPUBHAJIbHBIE Ha3BaHUS OTICIBHBIX HEOPTAHMUECKHX
BemlecTB (YrapHbIid Ta3, YIJIEKUCIBIM Ta3, aMMHAK,

ram€Hasl U3BeCTh, HeTallléHas U3BeCTh, MMThEBAS COMA,

MIAPUT U APYTHe)

2.6

CdopMHupOBaHHOCTH YMEHHUI XapaKTeprU30BaTh
(omHCHIBATH) obmue XUMHUYCCKUE CBOMCTBa
HEOPraHMYECKUX  BEIECTB  Pa3IMYHBIX  KIACCOB,
MOJATBEPXK/IaTh CYIIECTBOBAHUE T'€HETUYECKOUM CBS3U
MEX1y HEOPraHWYECKUMHU BEIIECTBAMH C IOMOLUIBIO

YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.7

ChopMupoBaHHOCT ~ YMEHMH  IUIaHMpPOBATh U
BBINOJIHAT XUMHUYECKUN SKCIIEPUMEHT (pa3ioxkeHue
HEepOKCHIa BOJIOpOJAa B IMPHCYTCTBUHU KaTaau3aTopa,
OIpe/ieIeHue Cpe/ibl PacCTBOPOB BELIECTB C HOMOIIbIO
YHHUBEPCAJIBHOIO HMHJUKATOPA, BIMSHUE pPa3IMYHbIX
(GakTOpOoB Ha CKOpPOCTh XHMHUYECKOH peakluw,
peakuuyu HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMi Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH
aMMOHMSI, PEIICHHE D3KCIIEPUMEHTAIBHBIX 3a1ad IIo
temaMm «Metamabs» U «Hemeransasl») B COOTBETCTBUU
C MpaBWJIAMH TEXHUKH 0€30MaCHOCTH MpHU 0OpaleHun

C BElIeCTBaMH U J1abOpaTOpHBIM 000pPYy/IOBaHUEM;




IIPEACTABIIATh pe3ysbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid ¥  (POpMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE yMEHUH COONIOAATH TIpaBUIIA
[10JIb30BAHUS XMMHUYECKON MOCYN0H U J1ab0opaTOPHBIM
000pyIOBaHMEM, a TaKKe IMpaBUiia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIHSIMH IIO

BBITIOJIHEHH IO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHUHI XapaKTepU30BaTh
XMMUYECKHE  IPOLECCHI, JIeXKallMe B  OCHOBE
IPOMBIIIJIEHHOTO  TOJIyYEHUS CEpPHOM  KHUCIOTHI,
aMMHuaxa, a TaKxke c(OpMUPOBAHHOCTb
IpeJCTaBlIeHn 00 OOLIMX HayyHBIX NpPUHLHUINAX U
9KOJIOTUYECKUX npoOiemax XUMHUYECKOTO

MIPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUDa,
poJiM XMMHHM B TIO3HAHUM SIBJICHUW MPHUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhI JUUYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOW s
pellleHrs TMPaKTUYECKHX 3aJad M SKOJOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U

MIPUPOJAHON cpejie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTHYECKU
aHAIU3UPOBATH XUMHYECKYIO uH(pOpPMaLIUIO,
MOJIyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa

MacCcOBOM KOMMYHHUKAIIUH, ceTh IHTepHET u apyrue)

3.3

CdopmupoBaHHOCTh yMEHUU COOMIOAATh IpaBUiIa
9KOJIOTHYECKH 11e1ecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NESTEILHOCTH B LEISIX COXPAHEHHS CBOETO

300POBBA U OKp}I)KaIOH_Ieﬁ HpHpOI[HOﬁ Cpeabl

3.4

Oco3HaBaTh OIACHOCTH BO3JCHCTBUA Ha JKHUBBIC
OpraHnU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MIOHUMasA CMBICJI

IMoKa3aTeia HI[K, NOSCHATL Ha IMPUMEpaAX CII0CO OBl




YMCHbBIICHUA W HOPCAOTBpAIICHHUA HUX BpPCAHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMHpOBaHHOCTh YMEHUN NPOBOJIUTH BBHIYHCICHUS
C HCIOJb30BAHUEM IIOHATUS  «MaccoBas  J0Jis
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
OpU XUMHUYECKHX PEaKIUSAX, MacChl BEIECTBA WU
00BbEMa razoB 10 U3BECTHOMY KOJHUYECTBY BELIECTBA,
Macce wWid OO0OBEMY OJHOIO U3 YYacCTBYIOIIMX B
peakiuu BelIeCTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMs MacChl BEIIECTB,

MMpEBpalICHUA U COXPAaHCHHA SHCPTIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1

TeopeTnueckreoCHOBBIOPraHNYECKOMXUMUHT

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUAIOB. Te€opus CTPOCHHS OPraHUYECKHX

coenquHeHnit A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBnenue o kaaccuPpUKAIMMOPTaHNYECKUXBEIIECTB

1.3

Homenknatypa opraHnueckux COEAMHEHUH (cHCTeMaTH4ecKasl)) U TpUBUAIbHbBIC

Ha3BaHMS BaKHECHIITIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENM alIKaHOB: (pU3MUecKMe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMCIICHUS U FOpeHI/Iﬂ), HAaX0XXICHUEC B IpUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYeCKue M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATAlMM, OKHCIEHUS U

MOJIMMEPHU3aLNH ), TTOJIy4eHUE U IPUMEHEHHE

2.3

Ankamuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHAYECKUE CBOMCTBA (peaxmust MOJTMMEPHU3AIUH ).

HOJ'IyLIeHI/IeCI/IHTCTI/ILICCKOFOKay‘I}’Ka N PE3UHBL

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTaAlluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: cocCraB, CTpPOCHHC, (1)14314%01(1/16 U XHUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJJorcHUpOBaHUA U HI/ITpOBaHI/IH), MOJIYyYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. Toxcu4HOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAINIUMU K

Ppa3JInYHbIM KJIacCaM

2.6

[IpupoiHBIE UCTOUHUKH YTIIeBO10po10B. [Tpupoublii ra3 u nonyTHble HETAHBIE
ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nmepepabOTKH HEPTU: MEPETOHKA,

KPEKUHI (TEepMHUUYECKUH, KaTaJuTU4ecKuit), muponus. [IpoaykTsl mepepaboTku




HeTH, X NPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObiTy. KameHHbIyronar u

MPOIYKTBIErOnepepadoTKH

KucnopoaconepxaimeopraHiuecKuecoeIMHEHUs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMU CHUPTOB. JeficTBHE METaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIOBEKa.
MHoOroaTOMHbI€ CIUPTHL. DTUJICHIVIUKOJb U TIIULEPUH: CTPOCHUE, (PU3UUECKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METaJlllaMH,
KayecTBEHHast peaxuus Ha MHOT0aTOMHBIE CIUPTHI).

ﬂeﬁCTBHCHaOpFaHI/I?;M‘-ICJ'IOBeKa. HpI/IMeHeHI/IelTII/IHepI/IHa 1 5STHJICHT JIMKOJIA

3.2

®deHoJI:  CTPOEHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocthenona. [Ipumenennedenona

3.3

Anbaerunibl ¥ KeToHbl. DOpMaTbIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxuun), noJydeHrne u IpuMeHeHue

3.4

OAHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAs U yKCyCHast
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC I[CﬁCTBPIC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupo. buosnorudeckas poJib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mMpocTedIIMii MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHME TJIIOKO3bI), HAXOXKJICHHE B IMPHUPOJE, NMPUMEHEHHE, OHOJIOrHuecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxmai u 1euiosio3a Kak
npupoaHbie TosmMepbl. CTpoeHHE Kpaxmajia W IHeJUTojio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/I}I

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCAMHCHUA. dusznyeckue u
XUMHWYCCKHUEC CBOMCTBaA AMHWHOKHUCIIOT (Ha nmpumMepe FHI/IHI/IHa).

buonoruueckoesnadeHneaMUHOKHUCIIOT. [lenTuapl

4.2

benku kak NPpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIWHCHUA. HepBI/I‘-IHaSI,




BTOpUYHAs W TpETHYHas CTPyKTypa OenkoB. XHWMHUYECKHECBOWCTBAOEIKOB:

TruapoJjim3, AcHaTypaunus, Ka‘-IeCTBeHHBIepeaKL[I/II/IHa6eJIKI/I

BbICOKOMOIEKYISIPHBIECOETUHEHU S

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALIUU, CPEIHSAS MOJIEKYIIsIpHAst
macca. OCHOBHBIEMETOIBICUHTE3aBbICOKOMOJIEKYIISIPHBIXCOEAMHEHU I -

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4EHHS BELIECTB U HX IPEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘-ICCKOFOK&y‘IyKa N PE3UHBL

11 KVIACC

Kon

IIpoBepsieMbliidjieMeHTCONEPKAHUSA

TeopeTnuecKneoCHOBBIXUMUH

1.1

XuMu4eckuil aneMeHT. ATom. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKre YPOBHHM, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0-21eMeHTHI.
OcoOeHHOCTH pacmpe/eNieHns 3JIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DINEKTPOHHASIKOHPUTYpAISIaTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHU4eCcKux snemenToB .M.
MenpeneeBa. CBsi3p NEPUOAMYECKOrOo 3akoHa W Ilepuoanyeckod CUCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKUX DJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIISCTB IO TPyHIaM M IEPHOJaM.

3Ha‘leHI/IeHepI/IOI[I/I‘ICCKOFO?»aKOHa B Pa3BUTUUHAYKH

1.3

Crpoenue BemniectBa. XHMHYECKass CBsA3b. BHIBI XUMHYECKOW  CBS3U
(koBaJIeHTHAsT HEMOJISAPHAS W TMOJspHAs, HWOHHAs, MeTauindeckas). VoHbI:
KaTHOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHMUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIENITOPHBIN). BogopoaHascBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/II_IaTCJ'IBHOCTB. CTeneHbOKHUCIICHHS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucremMax. HMcTuHHBIE H KOJUJIOUAHBICPACTBOPHI. MaccoBasgoisIBelIecTBa B

pacTBOpe

1.6

KHaCCI/I(l)I/IKaI_II/IH HCOPraHNMYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHUYCCKUX

BCIICCTB




1.7

Xumuueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peakuuid B
HEOPraHUYECKON M OpraHMYeCKON XUMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB,

3aKOH COXpaHCHUA U INPCBpALICHUA SHCPIUHU ITPHU XUMHUYCCKHUX PCAKIIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMuueckoro pasHosecus. IIpuanunllelllarense

1.10

DnekrponuTrueckas auccouuanus. CunbHble W ciiadble nmekTpoiuThl. Cpena
BOJHBIX  pPacTBOPOB  BEIIECTB: KUCNIasi,  HEWUTpayibHas,  LIEJOYHAs.

PeakumnmnonnorooomMena

1.11

OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITCHI)HI)IepeaKIII/II/I

Heoprannueckasxumus

2.1

Hewmeranmnsl. Tlonoxxenue HemeramioB B Ileprogudeckoit cucreMe XMMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. Duznueckue

CBOMCTBA HEMETAJIJIOB. AJUIOTPONHSI HEMETAIUIOB (Ha IpUMEpe KUCIOPOAa, CEPBI,

dbocdopa u yriepoaa)

2.2

XUMHYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOAEPIKALIUX KHCJIOT, BOJIOPOJHBIX COETMHEHUI).

[IprumMeHeHneBAXKHEUIITMXHEMETAIIIIOB U UXCOEAMHEHUI

2.3

Meramnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI.11. MenaeneeBa. OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMoB MeTaymioB. O0mue ¢puzndeckue cBoicTBa MeTalIoB. CIJIaBbl METAJIJIOB.

DIIEKTPOXUMHUYECKUI PsiJl HANIPSHKEHU METaJJIOB

2.4

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATpUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUHN, ITUHK, XpOM, JKEJIe30, Melb) M HUX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas cBSI3b HCOPraHM4YCCKUX BCIICCTB, IPUHAMICKAININX K PAa3JIMYHBIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponpr xumun B o0OecreyeHHH BKOHOFHHGCKOﬁ, 3HepreTH‘IeCKOﬁ u HHH.ICBOﬁ
6e3OHaCHOCTI/I, pa3sBUTHU MCIUIINHEI. Ilonsatue (6]

HAaYYHBIXMCTOAAXITO3HAHUABCIICCTB U XI/IMI/I‘{eCKI/IXpeaKI_[I/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaXKHEUIIIMX BellecTB. YeaoBeK B MHPE BCIICCTB U MATCPUATIOB: BaKHEHUIIIHE
CTPOUTCIIBHBIC MAaTCpHaJIbl, KOHCTPYKHOHWOHHBLIC MAaTCpHAJIbl, KpaCKH, CTCKIIO,
KEepaMuKka, MaTrepuajibl I JSJICKTPOHHUKH, HAHOMATCPpHUAJIbI, OPTaHUYCCKUC U

MUHepalbHbIe y100peHus




3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKAa: IIpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MaCHOTO UCIOJIL30BAHUS IIPETapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HU
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