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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma o XMMuUu Ha ypOBHE CpeaHEro ol1ero oopasoBanus pa3padoTaHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHuU B
Poccuiickoit denepanumn», TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS (eaepabHOM
oOpa3oBarenpHONl TporpamMmbl cpenHero oomiero ob6pazoBanus (POII COO),
MpeacTaBleHHbIX B DefepanbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHJIApTe
COO, c¢ yuérom Konmeniuu npenojgaBaHus y4eOHOro mnpeaMera «XuMUs» B
oOpazoBarenbHbIX opranuzaiusax Poccuiickoit denepamnnu, pearu3yonmX OCHOBHBIE
oOpa3oBaTenbHBIC MPOTPAMMBbI, ¥ OCHOBHBIX MOJOXKEeHHA «CTpaTerud pa3BUTHS
Bocniutanusl B Poccuiickoit @enepaunn Ha nepuof 1o 2025 roma» (Pacnopspkenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MPOrpaMMbl MO XHMHUHU, K OIPEACTICHHUIO
o0mieil crpaterun OOy4eHHs, BOCIIUTAHHUS U Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yuyeOHoro npenmera «Xumus» ans 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHnentyanbHble mosiokeHus PI'OC COO o B3auUMOOOYCIIOBICHHOCTH IIEJeH,
COJlepKaHMs, pe3yJabTaTOB OOyueHHUs U TpeOOBaHUH K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0Opa3oBaTeNbHONM  OpraHu3alii, SBISIETCS HEOTHEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO  CIYXKXUT 3aBEpIIAIONIMM  ATallOM  pealu3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEW, MNPUCYIINX
LEJIOCTHOM CHCTEME XMMHUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTcs MO3HAHUS
3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercst xumudeckoe oOpa3oBaHUE OOYyYarOlIMXCSl Ha YPOBHE CPEIHErO
oO1iero oOpa3oBaHuUsl CpPEJCTBAMH YUE€OHOIrO MpeaMera «XHUMUs», COJAEpKaHUE U
MOCTPOEHUE KOTOPOTO OMpEAENICHbl B MporpaMMe Mo XUMHH C YYETOM CrenupuKu
HAayKl XUMHUH, €€ 3HAUYCHUS B NO3HAHUM MPUPOABl U B MATEPHAIBHOM KU3HU
oOIIecTBa, a TakXke ¢ Y4ETOM OOIMMX IIeJIe W TPUHIIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeJHero ooOmiero obpa3zoBaHus B Poccuiickoit
denepanum.

XuMHSI KaK DJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK HMrpaeT ocoOyio pojb B
COBPEMEHHOMW IIMBUJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (pOPMHUPOBAHHE pPAlMOHAIBHOIO HAYYHOT'O MBIIIJICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
NPUPOJIBI M YEJIOBEKa, KOTOpoe (PopMHUpyeTCs B XUMHU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOT'O COCTAaBa OKPY)KAIOUIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBONCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHECHHUS.

TecHO B3aMMOJEUCTBYS ¢ APYTMMU €CTECTBEHHBIMHU HayKaMH, XMMUS CTaja
HEOTHEMJIEMON YacCThI0O MHUPOBOUM KYJIbTYPhI, HEOOXOJUMBIM YCIOBHEM YCIEITHOTO
TpyJa W JKU3HM Kaxjoro wieHa ooOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3uJaTeNibHasl, KAaK HayKa BBICOKMX TEXHOJIOTMII HampaBjieHa Ha pEIICHHE



rI00aNbHBIX MpPOOJEM YCTOWYMBOTO Pa3BUTHS 4YEJOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIMMHU LENAMH U TNPUHIMIIAMHA CPEIHErO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10-11 wmaccel, 0a30BBIi YpOBEHb
U3YYEHUsI) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpHYIO IOATOTOBKY
oOyuaromuxcs, He0OX0IMMYIO UM AJIs1 BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEILIHOTO BKJIIOYEHMSI B )KU3Hb COLIMYMA, IPOJOJIKEHHSI 00pa30BaHus B pa3INUHbIX
001acTAX, HE CBA3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocTaBnsiomuMu  TpeaMera  «XUMHUS»  SIBISIIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumuss» U «OOImIas W HeopraHUMYecKas XHMHsD», OCHOBHBIM
KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUEHUEM 3HAHUM U3 OOUIEeH XUMHH) U
OpraHnyeckon xuMuu. POpPMUPOBAHHE JAHHOM CUCTEMBlI 3HAHUM IIPU W3YYECHHUH
npeaMeTra 00ecneurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BEIIECTB
Ha OCHOBE OOIIMX MMOHATUH, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa coaepxanust KypcoB — «Opranuueckas xumusi» u «OO0mas u
HEOpraHuyeckas XuMmus» chopMHpoBaHa B MporpaMme MO XHUMHHM Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3yYeHUI0 Y4eOHOro Marepuaja U OO0yCJOBIIEHA
UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTUEM 3HAHUM Ha ONpPENEIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce OpraHM4eCcKOil XMMHH BEIIECTBA pACCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUHM CTPOCHMSI OPraHWYECKHX COCIUHEHUH, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUH BelecTB. CBeeHus
00 M3ydaeMbIX B Kypce BEIIeCTBax JAlOTCA B Pa3BUTUU — OT YIJIEBOJOPOAOB IO
CJIOXHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHWA. B Kypce OpraHmueckod XUMUU
MOJTY4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs
NEPBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOW CBSI3M, KJIaCCU(PUKALMOHHBIX
IIPU3HAKaXx BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHYECKOU
pEaKLnH.

[lon HOBBIM YIJIOM 3peHHs B IpeaMere «XuMus» 0a30BOro ypoOBHs
paccMaTpuBaeTCsl M3yYEHHBI Ha ypOBHE OCHOBHOTO 00ImIero o0pa3oBaHus
TEOPETUYECKUl MaTepuan M (AKTOJIOTMYECKHE CBEJIEHUS O BELIECTBaX H
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHSD»  OOy4aroUmIMMcsl MpPEIOCTABIIAETCS BO3MOXHOCTh OCO3HaTh 3HAauYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTMYECKUX MMO3UIIMM,
riy0oke TMOHATh MCTOPUYECKOE U3MEHEHHe (YHKLUMA 53TOro 3akoHa — OT
00001aro1Iel 10 OOBICHAIONIENH U TPOTHO3UPYIOILIEH.

Ennnas cucrema 3HaHMM O BaXHEUIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX W NPUMEHEHHM, a TaKKE O XUMHUYECKUX PEaKUMsSIX, MUX CYUHOCTH M
3aKOHOMEPHOCTSX MPOTEeKaHus AONoaHsAeTcs B Kypcax 10 u 11 xkiraccoB aneMeHTamu
COJIEpKaHUs, MMEIOIIMMH KyJbTYpPOJIOTHYECKUA M MPUKIATHON Xapakrep. OTu
3HaHUS CIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBA3M XHMHHM C APYTMMH HayKaMH,
pPacKphIBaOT €€ PoJib B MTO3HABATEIIBHON M IMPAKTUYECKON JEATEIBbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U



MPAKTUYECKUX TMPUIIOKEHUN XHUMHH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMMBIX IMpoOJieMaxX, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh HH(POPMAITUIO U NIPUMEHSATh €€ IS MOMOJHESHUs 3HaHUM,
peIICHUs UHTEUIEKTYaAbHBIX M AKCIIEPUMEHTAIBHBIX HCCIEI0BATEILCKUX 3a/1a4d. B
IIEJIOM COJIepKaHue y4eOHoro mpeameTa «XUMHS» JaHHOTO YPOBHS H3YUYEHUS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE y OOYUYAIOIIUXCS MHUPOBO33PEHUYCCKON OCHOBBI
Il TOHMMaHug (QUIOCO(CKUX HJeH, TakuX Kak: MaTepuajbHOE €IMHCTBO
HEOPTaHUYECKOTO0 W OPraHUYECKOro Mupa, oOyCIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, MTO3HABAEMOCTh MPUPOHBIX SABICHUN MYyTEM SKCIEPUMEHTA
U penieHus TMPOTHBOPECYUH MEXKIy HOBBIMH (akTaMd H  TEOPETUUCCKUMH
MPEANOChUIKAMU, OCO3HAHUE POJM XUMUHU B PEHICHUU SKOJOTMYECKUX MpoOieM, a
TaK)ke TpoOsieM COCPEKEHUS IHEPTETUYCCKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUW U MAaTEPHUAIIOB.

B nnane pemeHus 3agay BOCHHUTAHMWS, Pa3BUTUA U COLMAIM3ALNU
OOy4YaloNIMXCs TMPUHATBIE TPOrpPaMMON IO XMMHHM TOJIXOJbI K OMNPEIEICHUIO
COJlepKaHUs M  TIOCTPOCHHSI TpeAMeTa MpeaycMaTpuBaioT  GOpMHUpPOBaHUE
YHUBEPCAIbHBIX YUEOHBIX JNEHCTBUN, UMEIONINX 0a30BOE 3HAUCHUE I PA3THUHBIX
BUJIOB JICATEILHOCTH: pEIICHUs NpodsieM, TOuCKa, aHaiu3a u o0paboTKu
uHopMaIuu, HEOOXOJAUMBIX JUIsi MPUOOPETEHUS OMNbITa TMPAKTUYECKON U
MCCIIEI0BATENbCKOM NEATEIbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B MO3HAHUU XUMUH.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEJHEr0 OOIIero 0o0pa3oBaHusl, MPU ONPEEICHUN
COJIEPKATEJIbHOW XapaKTEPUCTUKHU IeJed HW3ydeHHs MpeaMeTra HamlpaBJIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO TMpU3HAETCS (OPMUPOBAHHWE OCHOB
XUMHUYECKON HayKHM Kak OOJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUUYECKOMN
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOJIMYECKOW TOYKHM 3PEHUsSI TAKOM MOAXOJI K ONPEIACIICHUIO LENeW H3y4YeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIABHBIMU LEJISIMU HM3YyYECHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisIIOTCSA:

. dbopMUpOBAaHHE CHCTEMbl XHMHYECKUX 3HAHUH KaK BaKHEHIIICH
COCTaBJISIIONIECH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpaA, B OCHOBE KOTOPOM JexaT
KJIFOUYEBbIE MOHATHS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SI3bIKA
HAayKH, YCBOGHHME W  T[OHMMaHUE  CYIIHOCTH  JOCTYNHBIX  0O0OOIIECHUI
MUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHWE C MCTOpPUEH UX pa3BUTUA W
CTAHOBJICHHUS;

o dbopMUpOBaHUE W pPa3BUTUE TMPEJACTABICHUN O HAay4YHBIX MeEToAax
MO3HAHUS BEIIECTB M XMUMHYECKUX PEaKIui, HEOOXOIUMBIX I NPUOOpETeHUs
YMEHHUN OPHEHTUPOBATHCSA B MHUPE BEIIECTB MU XUMHUYECKUX SIBIICHUM, MMEIOLIUX
MECTO B IIPUPO/IC, B IPAKTUYECKOW M TOBCEHEBHOM KU3HH;

o pa3BUTHE yMEHUH © CHOCOOOB  JIEATETHLHOCTH, CBS3aHHBIX C
HaOJII0/ICHUEM U OOBSICHEHUEM XMMHUYECKOT0 IKCIIEPUMEHTA, COOJIFOICHUEM MPaBUIT
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.



Hapsiny ¢ atum, copep:katenpHas XapakTepUCTUKA LeNeld U 3a7ad U3ydeHHus
npeaMeTa B MporpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CUCTEME cpenHero obmiero odOpa3zoBaHusi. CeroaHs B
NpenolaBaHN XUMHUH B OOJbIIEH CTENeHU OTHAETCS MPEANOYTeHHE MPaKTHYECKON
KOMITOHEHTE COJIepKaHUs 00y4eHuUs, OpUEHTUPOBAHHOM HA MOJTOTOBKY BBITYCKHUKA
001eo0pa3oBaTebHOM  OpraHM3alliy, BIAJACIOIEr0 He HabopoMm 3HaHUH, a
(YHKIMOHANBFHONH TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMEHUSIMU aKTHUBHOTO
MOJlydYeHUs] 3HAHUW M TPUMEHEHUS HMX B pPEATbHOM JKU3HU I PElICHUs
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM NpH U3yUeHUU MpeaMeTa « XUMUsD TOMUHUPYIOIIee 3HaUCHHE
IpUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanranusi o0y4aroumxcs K YCJIOBHSIM IMHAMHYHO Pa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHHE  HHTEUIEKTyaJIbHO  pPa3BUTOW  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPaMOTHBIX
pelIeHUi B KOHKPETHBIX KMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

¢opMupoBaHne |y O0OydYarOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEpPCAIbHOE 3HAYCHHE [UIsl Ppa3IMYHbIX BHJIOB
NESTEIbHOCTH: pelIeHUus MpoOseM, MOUCKa, aHaliu3a U 00paboTKu HH(OpMaIuy,
HEOOXOJUMBIX NIl MPUOOPETEHUsI ONbITA AESATEIbHOCTH, KOTOPAsk 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XHUMHH, a TaKXkKe IS OLEHKH C TO3UIUNA DKOJIOTUYECKOU
0€30MMacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U IPUPOHYIO CPEy;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, WHTEIUICKTYadbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYaronIuxcs: CIIOCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATh HOBBIE
3HAaHUSA TIO0 XMUMHUU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBpeMEHHbIe MH(POPMAIMOHHBIE TEXHOJOTMH JUIsl MOMCKAa M aHaiu3a Y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(opMupoOBaHUE U pa3BUTHE Y O0yUYaAIOUIMXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBILUICHUSI, HaOII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MNpPHU IUIAHUPOBAHWU U MPOBEIECHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHMTAHHE Yy OOydalImuxcsi YOeKIEHHOCTH B  T'yMaHUCTHUYECKOMH
HANPaBIEHHOCTH XHMMHH, €€ BAXXHOH pOJIM B PEIICHUH TJIO0AIBHBIX MpodiieM
paIMOHATBHOTO TMPUPOAOIOIB30BaHUSA, MOTOTHEHHSI YHEPTEeTHUECKUX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPHUPOAEC U CBOEMY 3JIOpPOBBIO, a TaKXke NPUOOPETCHHS OIbITa
UCTIONIb30BaHUsl TIONYYEHHBIX 3HAHWUN M7 TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebGHom mmaHe cpemHero oOmiero o0Opa3oBaHUs YYEOHBIM MpPEeaMET
«XuUMHUA», U3ydaeMblii Ha 0a30BOM YpOBHE, SBISETCS O0Os3aTENbHBIM YYEOHBIM
PEIMETOM.



OO6m1ee yncI0 4acoB, OTBEAEHHBIX JIJISI M3YYCHHUS] XMMHUH, HA 0230BOM YPOBHE
cpeaHero oodiero oopaszoBanusi, coctapisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Henelnto), B 11 kitacce — 34 gaca (1 yac B Heneio).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHnyeckoid XUMHH: €€ BO3ZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
MOJIYy4EHUM HOBBIX BELIECTB M MarepuanoB. Teopus CTpOEHUsS OpPraHU4YEeCKUX
coequHeHnii A. M. bytnepoBa, e€ ocHoBHBIEe monoxkeHuss. CTpyKTypHbIE (HOPMYIIBI
opraHu4eckux BewecTB. ['omonorus, nsomepursa. XUMUYECKasl CBSI3b B OPraHUYECKHUX
COEJIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o KiacCH(PHUKAMU OpraHUYECKUX BemiecTB. HomeHkmarypa
OpraHUYECKUX COCIMHEHMHM (CHUCTeMaTH4ecKas) W TPUBHAJIBHBIE Ha3BaHUsA
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M UX IPEBPAILCHUIA:
O3HaKOMJIEHUE ¢ 00pa3laMu OPraHUYECKUX BELIECTB U MaTepHajlaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJlI OpPraHMYECKHUX BEILIECTB, HAOIIOJEHHUE U OIHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB II0 IPEBPALICHUIO OPraHWYECKHUX BELIECTB IIPH
HarpeBaHuu (IJIaBjieHUe, OOyrIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHA pAA. MeraH u 3TaH —
POCTEUIINE MPEICTABUTENN AJIKAHOB: (PU3NYECKHUE U XUMHUYECKHE CBOMCTBa
(peakuu 3aMElIEHUs W TOpPEHHUdA), HAXOXKIEHUE B MPUPOJE, MOJYyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN PSAd. DTWIEH U NPONUIEH —
OpocTeiiline MpeACTaBUTENN aJKEHOB: (PU3MYECKHEe U XUMHYECKHE CBOMCTBA
(peakuMy  TUAPUPOBAHUSA, TAJIOTCHUPOBAHMS, TUApPATALUH, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: OyrtaaueH-1,3 u merwnOytanueH-1,3: cTpoeHHe, BaKHEUIINE
XUMHUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). llodydeHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIIEH —
NPOCTEUIIMN  MPEICTABUTENb QJKHHOB: COCTaB, CTpPO€HHE, (U3HUECKHE U
XUMUYECKHUE CBOMCTBa (peakuuMy THAPUPOBAHMS, TajJOr€HUPOBAHUS, THUIpaTallH,
rOpeHus), MOJyYEeHUE U TPUMEHEHHE.

Apensl. benszoin: coctaB, cTpoeHHe, (PU3MYECKHE W XHMHUYECKHE CBOMCTBA
(peakiMu TaJOreHUpPOBAHUS W HUTPOBAHMS), MOJYyYEHUE U TMpPUMEHEHue. 10.yon:
cocmas, cmpoetue, gusuieckue u Xumuyeckue ceoucmsea (peakyuu 2ai02eHupo8aHus
U HUMpPOBAaHUs), noayyeHue u npumeHnenue. TOKCUYHOCTHb apeHOB. [ eHeTmyeckas
CBSI3b MEXY YIJI€BOAOPOIAMH, IPUHAIIICKANUMHI K PA3IUYHBIM KJIACCAM.

[IpupoaHble WCTOYHHMKH YIJIEBOAOPOAOB. I[IpupoaHbiii ra3 u MNOMyTHBIE
Hedraapie Tazbel. Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:



NEPErOHKA, KPEKUHI (TEpMHYECKUH, KaTaJIUTUYECKUi), nuposmu3. I[IpoayKTsl
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEUIECTB M UX IIPEBPAICHHN:
O3HaKOMJIEHUE ¢ 00pa3aMH IUIAaCTMACC, KayuyyKOB U pe3uHbl, Kosuekuuu «HepTe» u
«YToJb», MOJAEINPOBAHUE MOJIEKYJl YTIJIEBOJAOPOAOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: MOJyUYEHHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucinenuss 0o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, OOBEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM NPOAYKTa PEaKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble  OQHOATOMHBIE CIHUPTHI. METaHOT M 3TAaHOJ: CTPOEHHUE,
¢usznyeckue M XHMMHYECKHE CBOMCTBa (peakuuMu C aKTUBHBIMH METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHUE), MpUMEHEHHe. BomopoaHble CBSI3M  MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUICHITIMKOIb U TJIMLIEPHUH: CTPOEHUE, (PU3NUECKUE
U XMMHYECKHE CBOMCTBAa (B3aMMOAEHMCTBME CO UICJIOYHBIMH  METaJIaMH,
KauecTBEHHasl peaklds Ha MHOIO0AaTOMHbIE CHHUPTHI). JlelicTBUEe Ha OpraHusM
yesioBeka. [I[puMeHenne riuieprHa U STUICHTITUKOJIS.

@deHOol: CTpOEHUE MOJICKYJbl, (PU3MYECKUE W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anbaerunbl U kemorwvl. DopManIbAeTul, alleTaANbAECTUI: CTpOEHUE, (PU3UUECKUE
U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCIECHHS U BOCCTAHOBJICHMS, Kau€CTBEHHbIC
peakilnn), NOJIy4eHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeaebHbIe KapOOHOBBIE KUCIOThl. MypaBbiHas U YKCYCHasI
KHUCJIOTBI: CTpO€HHE, (pU3MUecKHe U XUMHUYECKHe CBOWCTBa (CBOICTBa, oOmume s
KJ1acca KUCJIOT, peaklus sTepudukainun), noayyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAsI KUCJIOThI KaK MPEACTAaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE ACHCTBUE.

CrnoxHble 3(hUpbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MIAPOIN3 CIOKHBIX
sapupoB. Kupwl. 'maponus xupoB. Ilpumenenue >xupoB. buomoruueckas poib
YKUPOB.

VYrieBoasl: cocTaB, KiaccudUKaius yrieBo0B (MOHO-, TU- U MOJUCAXapPHUIbI).
['moko3a — mnpocTedmuii MOHOcCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
du3nuecKkue U XMMUYECKHE CBOMcTBa (B3aumoaeiictBue ¢ ruapokcuaoM menu(ll),
OKHUCJIEHHE aMMHa4HbIM pacTBOpoM okcuiaa cepedpa(l), BocctanoBieHue, OpoxxeHue
[JIIOKO3bl), HAaXOXKJIEHWE B MPUPOJE, MPUMEHEHUE, OHOJOTUYECKasT POJib.
®dortocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman m nemnono3a kak npupoansle noauMmepsl. CTpoeHHe Kpaxmana u
Hewnono3bl.  Pu3nueckue W XMMHYECKHE CBOMCTBAa KpaxMmana (THIpoJin3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).




OKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHUS BEIIECTB M WX MPEBPAIICHHIA:
NpOBEICHHE, HAOJIOJIEHHE W OINHUCAHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE HTaHOJIa
okcugoMm Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcugom Menu(ll)), ampaernioB (OKHUCIEHWE aMMHUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wmemau(ll), B3amMojelcTBHE Kpaxmaiga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

BeluucieHnuss 1no ypaBHEHUIO XUMHUYECKOM peakmuu (Macchl, 0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM TPOAYKTa PEaKIMU 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcopeprkanue OpraHuIecKue COCTMHCHHUSI.

AMMHOKHCIIOTBI Kak aM(OTepHBbIC OpraHUYECKHe coenuHeHns. Ou3ndeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha Tmpumepe riauiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak mnpuposHbIE BBICOKOMOJEKYJSAPHbIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAs M TpETUYHas CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHUS BEHIECTB M UX MPEBpAIlCHUI:
HaOJIIOZICHUE W ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeIKOB Mpu
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouteKyJIsipHbIe COeTMHEHUSI

OcCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3AIHNH, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIWHCHUHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCNepUMEHTAIbHBIE METOJIbI M3Y4YeHHUs BEHIECTB M WX MpeBpalicHHil:
O3HAKOMJICHHE C 00paslaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€M NPU M3YYEHHH OPraHUYECKOW XUMHHU B
10 Kacce oCyIIeCTBISACTCS Yepe3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U TIOHSATUMU, SBISIIONIMXCS CUCTEMHBIMHU JJISl OT/ACNIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIU3, CUHTE3, KiIacCU(UKalUs, MEPUOJUYHOCTb, HAOJIIOACHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, OSHEpPrus, macca, aTroM, OJJIGKTPOH, MOJIeKyJa,
DHEPTreTUYECKUIA YPOBEHB, BEIICCTBO, TEJI0, 00hEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
bu3nYecKue BEIMYUHbBI U €IMHUIIB UX U3MEPEHHUS.

buonorusa: kmerka, opranusMm, Owocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OWOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOMABI, JKUPBI,
bepMeHTHI).



['eorpadusi: MuHEpasbl, TOPHBIE MOPOBI, TOJIE3HBIE MCKOMAEMBbIC, TOILIMBO,
peCypCHL.

TexHonorus: MNUIIEBbIE MPOAYKTbI, OCHOBbl PAlMOHAIBHOTO IIUTAHUS,
MOIOIIME CPEACTBA, JICKAPCTBEHHbIE U KOCMETUUYECKHE Ipernaparbl, MaTepUaibl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KITACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XHUMHUYECKUH 3eMeHT. AToM. SIapo aToma, H30TOIbI. DJIEKTPOHHAST 000JI0YKA.
DHepreTUveckrue ypoBHH, MOAYPOBHH. ATOMHBIC OopOWTanmd, s-, P-, O- 3JIEMEHTHI.
OcoOeHHOCTH pacrpeneseHus] JEKTPOHOB IO OpOMTaIAM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTYypaIusi aTOMOB.

ITepunoanyeckuit 3akoH u llepuoanueckast cuCTeEMa XUMUYECKUX JIEMEHTOB [l
N. Menneneesa. CBsA3p Iepuoanyeckoro 3akoHa U Ilepmoanueckoi CHUCTEMBI
xumuueckux 3iiemMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB 10 TPYIINaM U MepuogaM. 3HaUYCHUe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XHMHUYECKass CBS3b. BHIBI XHMHYECKOM CBSI3U
(KkOBaJIeHTHasi HEMOJspHas W MOJISIpHAs, WOHHAs, METaJUIMYecKas). MexXaHHU3MbI
oOpa3oBaHUs KOBAJICHTHONW XMMHUYECKOW CBsi3u (OOMEHHBIH UM JIOHOPHO-
aKuentopHsiil). BomopogHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKHX PEMIETOK. 3aBHCUMOCTb CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

IlonsTue O nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEecTBa B pacTBOpPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakums.  Knaccudukanus — XMMHYECKMX — peakuuid B
HEOPraHUYECKOW M OPTAaHUYECKON XMMHUU. 3aKOH COXPaHEHHSI MacChl BEIIECTB, 3aKOH
COXPAHEHHUS U MIPEBPAIICHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecue. MakToOphbl, BIMAKIIAE HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutuueckas aucconnanus. CuiibHble U ciadbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHbIE METOJIbl M3Y4Y€HHUs BEIIECTB M MX MPEBPAICHUNA:
neMoHcTpanus Tadmmn «llepronuueckass cuctema xumuueckux anemeHtoB 1. .
MeHnneneeBay, H3ydeHHUE MOJEICH KPHUCTAUIMUECKUX PEMIETOK, HAOMIOJEHUE M
OMHMCaHHE JIEMOHCTPAIIMOHHBIX M JAOOPAaTOPHBIX OIBITOB (Pa3IOKEHHE IMEPOKCH]IA
BOJIOpPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEICIICHUE CPElibl PACTBOPOB BEILIECTB C
MIOMOIIBI0O YHUBEPCAIBLHOI'O HHIMKATOpA, PeaKIMd MOHHOTO OOMEHa), MpOBEICHUE
MpakTH4eCKON paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKkum.

Pacuétnbie 3amaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX PpEAKIHUA, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C UCIIOIB30BAHUEM MOHSITHUS «MAacCOBasi J10JIs
BEIIECCTBA.

Heopranuyeckasi xumms

Hemeramnel.  [lonoxenue HemetrayuioB B llepuoguueckort  cucrteme
xuMuueckux 3yemeHToB JI. M. MeHneneeBa M OCOOCHHOCTH CTPOSHHSI aTOMOB.
dusznyeckue CBOMCTBA HEMETA/UIOB. AJUIOTpONHUS HEMETauioB (Ha MpuUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphbI, a30Ta,
dbocdopa, yriepoaa U KpeMHHs) U UX COCTMHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIITIX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MeraimoB B Ilepuonnueckon cHCTEME XHMHYECKHUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX O000JIOYEK
aToMoB MeTauioB. OO0mue ¢uizndeckue cBoicTBa MeTauioB. CIUiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIKEHUM METAIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUM, KaJiui, KaJbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl mojydeHuss MeTamioB. [IpuMeHeHHe METauioB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIbHbBIC METOJbl H3YYEHHUSI BEIIECTB W HUX IPEBPAICHUN:
M3yYeHHE KOJUISKIMH «MeTallibl M CIUIaBb», OOpa3lloB HEMETAJLIOB, PEIICHHE
AKCTIICPUMEHTAJBHBIX 3aJ1ad, HAOJIOACHUE M ONHCAaHWE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMHHHS C PAacTBOPAMHU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3amaun.

Pacuétel Maccel BelecTBa WM 00bEMa Tra3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEILIECTB UMEET NMPUMECH.

XuMHA 4 )KU3Hb

Ponp xuMum B 0oOeCIIEUCHHH 3KOJOTHYSCKOM, DHEPreTHUYECCKON W MHIICBOM
0e30macHOCTH, PAa3BUTUM MEAUIUHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIMIA.



[IpencraBnenust 00 0OMIMX HAYYHBIX TPUHIIUAIAX TPOMBIIIICHHOTO MOJIYy4YEeHUs
Ba)KHEHIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB M MATEpUAIOB. BAXKHEUIINE CTPOUTEIbHBIC
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEpHaJIbl, KPACKHU, CTEKJIO, KEpaMUKa, MaTepUabl
JUISL 3IEKTPOHUKHU, HAHOMATepUabl, OPTaHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XAMHST W 370pOBbE YEJIOBEKA: IPABWIIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
[penapaToB, MpaBuja OE30MMACHOTO HCIOJb30BaHUs MPENapaToB ObITOBOM XMMHH B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzamusi  MEXIpeIMETHBIX  CBA3ed TOpU  U3yYeHMH oOmel u
HEOpPraHW4eCcKor xuMuu B 11 Kmacce OCymiecTBISIeTCS 4epe3 HMCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SABISIOUINXCA CUCTEMHBIMU
JUISL OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HayudHbIM (akT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCU(pUKalusi, NEPUOJAUYHOCTb, HAOJIOJEHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®usuka: mMarepus, SHEPrus, Macca, aToM, dJEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, PaJIUOaKTUBHOCTb, MOJIEKYJIA, YHEPIEeTUYECKUM YpPOBEHb, BELIECTBO, TEJIO,
00BbEM, arperaTHo€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMUYMHBI U EAMHMIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusa: kneTka, OpraHmsM, JKocucTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHepaiibl, TOPHbIE MOPOABI, MOJIE3HBIE MCKONAEMBbIE, TOILUIMBO,
pECYpCHI.

TexHoIOrusA: XMMHUYECKasl MPOMBIINUICHHOCTb, METAJULypPIrusi, NPOU3BOACTBO
CTPOUTENIBHBIX MAaTE€pUAIIOB, CEJIbCKOXO3SIMCTBEHHOE IPOM3BOACTBO, MHUUIIEBAs
IIPOMBILUIEHHOCTD, ¢dapmaneBTHUECKass ~ ITPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKMX IPenaparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEpHUAaIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



IUNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110
XUMHMHN HA bA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOoBaHUSI K pe3yibTaTaM OCBOCHHS
OOyYaloNIMMHUCS TPOrpaMM  cpeAaHero oOmiero oOpa3oBaHus  (JIMUHOCTHBIM,
METanpeIMETHBIM U  NpeaMeTHbiM). HaydHo-MeToauueckol  OCHOBOM  Juist
pa3pabOTKu TUTAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS MPOTPAMM CPEAHEro OOIIETo
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IIESTEIBHOCTHBIM TMOJAXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS TNpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
o01miero 00pa3oBaHMsI BBIJICICHBI CIASAYIOMNAE COCTABIISIONINE:

OCO3HaHWE OOYyYalOUIUMUCA POCCHUHUCKONW TpakIaHCKOM WACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIMYUe MOTUBALIUU K O0y4YECHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MNPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUS SKOJIOTUYECKONW KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHHUS TNpeaAMeTa «XUMHS» JOCTUTAIOTCA B
€IUHCTBE Yy4YeOHOW ¢ BOCIUTATENBHOM JEATETLHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U
ujieaiaMi POCCUNCKOTO IPaKIaHCKOTO OOIIIECTBA, MPUHATHIMU B O0IIIECTBE HOPMaMU
W TpaBWIaMU TOBEACHMS, CIOCOOCTBYIONIMMHU TpOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCA.

JIMYHOCTHBIE  pE3yJbTAaThl OCBOEHUS TmpeamMeTa «XUMHUSD»  OTPAKAIOT
chOpPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JESATEIHHOCTU
OOy4JaromMXcs MO0 pealn3alii TPUHITHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHMsI 00YUYaIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB U OOSI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NpeACTaBICHUs] O COLMAJIBHBIX HOpMax U TMpaBUaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEILHOCTH MPU CO3JAaHUU YICOHBIX
MIPOCKTOB, PEIIEHUN y4eOHBIX M TO3HABATEIBHBIX 33/1a4, BBHITIOJIHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIHHOCTH;



2) MaTPHOTUYECKOTO BOCTIUTAHUS

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAcCIJEIHUIO
OTE€UECTBEHHON XUMUMU;

yBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUsI XUMHUHU, OCO3HAHMSI TOrO, YTO JIOCTMDKCHHS HAyKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAONIOJEHUM,  KPOMOTJIMBBIX  JIKCIEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUN U MOCIEAYIONMIEM aHAIH3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlNH, CBSI3aHHBIC ¢ XUMHUCCKUMHU SIBIICHUSAMH,
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W IOCTYNKHA CBOMX TOBapHUIIECH C
MO3UIIMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHWE IMOCJEICTBUM HTUX
MOCTYIIKOB;

4) dpopMupoBaHNs KyJbTYPhI 310POBbS:

NOHUMAaHUsl IIEHHOCTEH 3J0poBoro © Oe3omacHoro oOpa3za JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoAIcHUS TMpaBWwil 0€30MacHOTO OOpallleHUs C BeleCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHUMAaHUS TCHHOCTH TPABWI HMHAWBUAYAIBHOTO W  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEJCHHS B CUTYAIIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TIOCJICICTBUA W HEMPUITHS BPEAHBIX TNPHUBBIUEK (YHMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIIeIOBATEIHCKOM
NeSATEeTLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX JACSATEIBHOCTH;

YCTAaHOBKHM HA aKTMBHOE YYAaCTHE B PEIICHUN MPAKTUUYECKUX 33J1a4 COIUATIbHOMN
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3Y4EeHHIO Tpodeccuil pa3nmuyHoro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYAY, JIIOISIM TPyAa B pe3yiabTaTaM TPYAOBOU JEATECILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUIYAJbHONH  TpPaeKTOPUHU
oOpazoBaHnus, Oyayiiei npodeccuu u peann3anui COOCTBEHHBIX )KU3HEHHBIX I1JIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTCPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 7K0JI0rMYeCKOro BOCIIUTAHMS

AKOJIOTUYECKU IIEJI€CO00pa3HOTO0 OTHOIICHUS K TMPHUPOJIE, KAaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJ00aJBbHOTO XapaKTepa HSKOJOTHYECKUX MPOOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPE/Ibl;

OCO3HaHMs HEOOXOIUMOCTH MCTIOJIb30BaHMS JOCTIXKCHUN XUMUHU JIJIs1 PEIISHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BaAHHUS;

AKTUBHOTO  HENPHUATHS  JCUCTBUH, MNPUHOCSAIIMX BPEI  OKPYKAIOILIEH
MPUPOJIHOM Cpejie, YMEHHUS IPOTHO3UPOBATh HEOJArompHUsATHBIE 3KOJIOTHYCCKHE
MOCIICICTBUA NPEANPUHUMAEMBIX JCUCTBUI U MIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, KOJOTHYECKOU KYJIbTYPHI,
ONBITA ACATEIBHOCTH IKOJIOTUYECKON HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UM B MO3HABATEIHHOW, KOMMYHUKATUBHON U COIMAIIBHON MPaKTHUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSATH UACOJIOTHH XeMOhoOnH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

NMOHUMAaHHS ClenudUKH XUMHM KaK HayKd, OCO3HaHMs €€ poiu B
GhOpMUPOBAHUM PAlMOHAIIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXKalollleM MHpE KaK O €JWHCTBE MPUPOJBI M UeJoBeKa, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEHM M PEIICHHH MpoOJeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJII COBPEMEHHOM ITUBUIIN3ALINH:
B €€ I'yMaHUCTUYECKOM HANpPaBICHHOCTU M BA)XHOW POJU B CO3/JaHMM HOBOHM 0a3bl
MaTepUaIbHONW KYJIbTYPhI, PEIICHUHU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUSA
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPrETUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, OOCCIICUCHUHN YCJIOBUHN YCIICIIHOTO TPyJa U
HKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKIO0T0 UJieHa 00IIEeCTBAa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: T[OHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BATh
MoJlydyaeMble 3HAHMS JUIS aHAJIu3a M OOBSICHEHUS SBICHHM OKPYKAIOIIEro MUpa U
MPOUCXOAIMNUX B HEM M3MEHEHUM, YMEHUS JeiaTh 00OCHOBAHHBIC 3aKIIOUCHHS HA
OCHOBE Hay4YHBIX ()aKTOB M MMEIOIINXCS JTAHHBIX C IO MOJIYUYEHHUS IOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTCIBHO HCIIOJB30BAaTh XUMHUYECKHE 3HAHUA IS
pelieHns mpooJieM B pealbHbIX )KU3HCHHBIX CUTYAIUsAX;

VMHTEPECA K TO3HAHUIO U UCCIIEIOBATEIBCKON JIESITEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUM 1O XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3nuyHbIX cdepax mpodhecCHOHATBHOM
JICATEIILHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PEe3yIbTaThl OCBOCHHUS Y4E€OHOTO TpenMera «XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:



3HAYUMBbIE IS dbopmupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEXKIMCHMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYyUYHbIC TOHATHS, OTPaXKaIOIIHEe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U clenuduKy METOJ0B TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBCHHBIX HaykaxX (MaTepus, BEIIEeCTBO, JSHEPIHs, SBJICHHE,
MPOIIECC, CHUCTEeMa, HAay4dHbIN (haKT, MPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOopHsl, CCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC Y4YeOHbIC JeHCTBHS (ITO3HABaTEIbHbIE, KOMMYHHKATHBHEIE,
pETYISATUBHEIE), oOecnieunBaromuye (GopMupoBanne (PyHKITMOHATBHONW TPaMOTHOCTH
Y COIMAIbHON KOMITETEHIIUH 00YJarONTuXCs;

CIIOCOOHOCTH 00YJAIONTUXCS MCITOIH30BAaTh OCBOSHHBIC MEKIUCITUTUTMHAPHEIE,
MUPOBO33PEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbIC  y4eOHBbIE  JICUCTBUA B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MeranpenMeTHbIe PE3yibTaThl OTpaXaloT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEUCTBUSIMU.

OBiaagenne YHHBEPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSATENbHO (OPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpUBAaTh;

ONpENENATh LENH MACATEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUMYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpHbIC NPU3HAKK TOHSITUH U YCTaHABIUBATH WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSL JI1 OOBACHEHUS OTICIbHBIX (DAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBaHUSI M KPUTEpUU IS KIAcCU(PUKAIMKU BEHIECTB U
XAMUYECKUX PEAKIIHI;

YCTaHABIIMBaTh MNPUYUHHO-CIICICTBEHHBIE CBSI3M  MEXKIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTHYECKHE PACCYXKJEHUS (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M NPOTHBOPEUMS B pPacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMS, UCMOJIB3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENIU, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJ) 2JIEMEHTa, XUMHUUeckas GopmyJsia, ypaBHEHUE XUMUUECKON peaKiuu —
IpU pElICHUM Y4eOHBIX I[I03HABATENIbHBIX M MPAKTUUECKUX 3a7ad, HPUMEHSThH
Ha3BaHHbIC MOJICIbHBIE TPEJCTABICHUS IS BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMynHpoOBaTh MENN U 3a7a49 HCCIICIOBAHUS, UCIIOIH30BATh MMOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYITUPOBAaHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA



MO3HAHUSI M OCHOBBI ISl ()OPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAaHUS W IIPOBEICHMS
YUEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
polecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyJINpOBATH
00O0OLIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JAOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OMBIT YYEHHYECKOW HCCIEIOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH, TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOHUCKY
METO/IOB pEUICHUS MNPaKTUYECKHX 3aJad, NPUMEHEHUIO0 pPa3Ju4yHbIX METO/I0B
MO3HAHUS.

3) paGora ¢ uHpopManHe:

OPUEHTHPOBAThCS B  PA3IMYHBIX MCTOYHHUKAX HHpoOpMauu (Hay4dHO-
HOIYJISIpHAs JTUTEpaTypa XUMUYECKOTO COAEPKaHuUs, CIPABOYHbIE TOCOOUSI, pECYPCHI
WuTepHera), aHamu3upoBaTh HMH(OpPMAIMIO  pPa3IMYHBIX BUJOB U (opM
IIPEICTABIICHUS], KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIupOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJbI IMPU MOUCKE U
orbope uHpopManuu, HEOOXOAMMOW JUId  BBIIIOJHEHUS  y4yeOHBIX  3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCMOJB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMANIbHYIO  (OpMy  MpEACTABICHHS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPU padOTE C XUMUUYECKON
uH(popManuen: NPUMEHATh MEXIpeAMETHbIE ((U3MYECKUEe W MaTeMATHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMM 1CHCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYKJAae€MOW TeMbl B XOJ€ Auajora u/wiu
JUCKYCCHUU, BbICKA3bIBaTh UJIEU, (OPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS NIPEJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3EHTALMEN pe3yJbTaTOB IIO3HABATEIBHON JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHMKAMHU MPU BBHINOJHEHUU
XUMHUYECKOTO JKCINEPUMEHTA, MPAKTUYECKONW pabOThl MO HMCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluy YYeOHOro npoeKTa u (opMyaupoBaTh BHIBOBI 1O
pe3ysbTaraM HPOBEAEHHBIX HCCIEAOBAHUN IYTEM COIVIACOBAHUS IIO3ULIMM B XOJI€
o0cyxeHrst 1 0OMEeHa MHEHUSMHU.

OByaieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOK I1O3HABATEJIBHYIO
NEATEIbHOCTh, OIpeAeNsass €€ Uead M 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAJIaraeMblii  alTOpUTM  JCUCTBUN  MpuU
BBIMIOJJTHEHUH Y4e€OHBIX M  HCCIEAOBaTENbCKUX 3a/ay, BbIOMpaTh Haubosee



3¢ (GEeKTUBHBI CIMOCOO WX pElIeHUS ¢ YYETOM TMOMYYEHHsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTA HA OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpeameTHble  pe3ynabTaThl OCBOEHHS Kypca «OpraHuueckass XUMUSD»
OTPAKAIOT:

chOPMHUPOBAHHOCTh  TPEACTABICHHUM O  XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpPA, POJIM XUMHUHU B NTO3HAHWUU SIBIICHUW MPUPOIBI,
B (OpMUPOBAaHMHM MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOJUMOW /Jisi peuleHHs] MPaKTUYECKUX 3a7ad M SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;

BJIQJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM,  KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraoIUe MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka
aToMa, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, XWMHYECKAsl CBS3b,
CTpyKTypHast ¢opmyna (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJIApHas Macca,
MOJISIDHBIA  OOBEM, YIVIEPOAHBIA CKENeT, (QPYHKUMOHAJIbHAS TpYIIa, paauKal,
W30MEpHsl, U30MEPhI, TOMOJIOTHYECKUI Psiji, TOMOJIOTH, YIJIEBOJOPOIbl, KUCIOPOI U
a30TCoJIepKaIllMe  COENMHEHMS, MOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUs CTPOEHUs
oprannueckux BemiecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK XUMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JeKalllie B OCHOBE MIOHMMAHMS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJICHUH,
(dakToNIOrMYECKUE CBEIEHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHHH M O€30MacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEeSATEIbHOCTH YEI0BEKa,;

c(hOpPMHUPOBAHHOCTh yYMEHUUN BBISBISATH XapakTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIUME IOHATUS IPH
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) GopMyiT
OpraHUYECKUX BEIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIMM, U3rOTaBIUBATh MOAEIIN
MOJIEKYJl OpPraHMYEeCKHMX BEHIECTB I WJUIIOCTPALlMM HX XHUMHYECKOTOo U
MPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(hOPMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATh NPUHAMIEKHOCTh H3YUYECHHBIX
OpraHMYECKMX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpylnme COEAMHEHUH (YIJIeBOAOPOIbI, KHUCIOPOA U  a30TcCOIeprKaliue
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTb WM Ha3BaHUS IO
cucremarnueckod Homenknatype (IUPAC), a Takxke NOpUBOAWTH TPUBHAIbHBIC



Ha3BaHUS OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (3TWIEH, IPONMIEH, AalEeTUJIEH,
ATWJICHIJIMKOMb, TIULEPUH, (QeHos, (opMallberu, aleTalbJerua, MypaBbUHas
KHCJIOTA, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAsI KUCJIOTA, TJIFOKO3a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh, yMEHHUS ONPENEIATh BUIbl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSATh TIOJIOKEHHUSI TEOPUH CTPOCHUS
oprannveckux BemiecTB A. M. bytiepoBa it 00BsICHEHUS 3aBUCHMOCTH CBOKCTB
BEILIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPAHEHMS MACChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI XapaKTEpPH30BaTh COCTAB, CTPOCHHE, HU3NUECKUE
U XHMHYECKHE CBOICTBA THUNUYHBIX MPEICTABUTENEH PpA3IMYHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, MPOIWJICH, alleTUIeH, Oyraauen-1,3,
MeTmiOyTaaueH-1,3, 6eH307, METaHOJ, 3TAHOJI, STUJICHIJIMKOIb, TIHIEPUH, (PeHom,
aneTaabJerull, MypaBbUHAs U YKCYCHAas KHCIIOTHI, TJFOK03a, Kpaxmal, LEJUTIJI03a,
aMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIYy HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKIHl C HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaThb UCTOYHHKHU YTIIEBOIOPOAHOIO
ChIpbs (HEPTH, MPUPOAHBIN T'a3, Yrojb), CIIOCOOBI UX NEPEPabOTKU U MPAKTHUIECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCIEHUS [0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIHM MPOAYKTa
pEeaklMy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEILECTB
WJIM NPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HaHMI1 00 OCHOBHBIX METOJIax
HAyYHOI'O MMO3HAHMUSI, UCTIOIb3YEMBIX B XUMHUU MIPU U3YUEHUH BEIIECTB M XUMHUYECKHUX
siBJIeHU# (HaO0eHNe, U3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHKE), UCIIOJIb30BAThH
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl IPUHSTHUS PELIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIO/AaTh MpaBUjia MOJb30BAHUS XUMHUYECKOM
nocy/0oM W 1abopaTOpHbIM O00OpYIOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHH C HWHCTPYKIUSIMHA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHMPOBATH M  BBINOJHATh XHMHYECKHUI
HKCIIEPUMEHT (TPEBPAILLEHUS OPraHUYECKUX BEUIECTB MPHU HArpeBaHUM, MOJyUYEHHUE
ATUJIEHA U U3YyYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HAarpeBaHUM, [IBETHBIE peakluu OEIKOB) B COOTBETCTBUH C
npaBUIaMHi TEXHUKH 0€30MacHOCTU MPHU OOpAIIeHUH C BEIIECTBAMH U JIa0OPaTOPHBIM
000pyZOBaHUEM, TPEJICTABIATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (opMme
3aliCH yPAaBHEHHM COOTBETCTBYIOIIUX peEaKIuii M (HOPMYyIUPOBATh BHIBOABI HA
OCHOBE 3TUX PE3YJIbTaTOB;



c(hOPMHUPOBAHHOCTh yMEHUN KPUTHUYECKHM aHAIM3UPOBATH XHMHYECKYIO
uH(poOpMaIMIO, TOJIYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOU
uHopmaruu, IuTepHeT u apyrux);

chOPMHUPOBAHHOCT, ~ YMEHUW  COOJIOJAaTh  MpaBWa  JKOJOTHMYECKH
1[eJecCO00pa3HOro TOBEACHUS B OBITY W TPYJIOBOM JCSATENBHOCTH B LEJAX
COXpPAaHEHHSI CBOErO 3J0POBbSI M OKPYXAOIIEH NPUPOJHON CpENbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA IKUBBIE OPTraHU3Mbl ONPEAEIIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMbIch mokazatens [IJIK, mosicHAT, Ha mpuMepax CHocOOBI
YMEHBIICHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JAEHCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIsT 00YJaronuXxcsi ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB WU
XAMHWYECKUX SIBJICHUN;

JUISL  CIEMBIX W CIA0OBUAAIIMX OOYYaroNIuXCs: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaitnsg mis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOeHMsSI Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHUI: O  XUMHYECKOW  COCTaBISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpPA, POJIM XUMHUHU B MTO3HAHUU SBJICHUN MPUPOIBI,
B (QOpMHUPOBAaHUU MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOJAUMOM IJisi pelIeHUs MPAKTUYECKUX 3a/lad U IKOJIOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIQJICHUE  CHUCTEMOM  XUMUYECKUX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHA (XMMHUYECKHH 3JEMEHT, aToMm, wu3oTom, s-, P-, -
AJIEKTPOHHBIE OpOUTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIbHOCTh, CTENEHb OKHCIICHUS, XUMUYECKasi CBS3b
(koBaJieHTHasi, MOHHAs, METaJUTMYECKasi, BOJOPOIAHAS), KPUCTAITMYECKAs PEIIETKa,
TUAMBl ~ XMMHYECKUX  PEaKIUH, pacTBOp,  AJEKTPOJHUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] ~ JAUCCOIMALMS, OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON pEaklUuH, XUMHUYECKOE PABHOBECHE); TECOPUM M 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON AuccoLMalnm, nepuoanueckuii 3axkoH /. 1. Menaeneea, 3aKkoH
COXpPAHEHMSI MacChl BEILECTB, 3aKOH COXPAHEHUS W TPEBPAIICHUS DHEPTUH MpPU
XUMHUUYECKUX  PEaKlMsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIekKallMe B OCHOBE IOHMMAaHUS TNPUUYUHHOCTH U
CUCTEMHOCTH XHWMHMUYECKUX SBJICHUM, (PaKTOJIOTHUECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIb30BAaHUU BAXKHEUIIMX HEOPTraHUYECKHUX
BEII[ECTB B OBITY U MIPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh yYMEHUH BBISBISATH XapakTEPHbIC MPU3HAKU TOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME TOHSITUS TPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHUPOBAHHOCTh yYMEHHUH HCIOJIB30BAaTh XUMHYECKYI0 CHMBOJUKY IS
coctaBiieHuss  (OpMyJ  BEIIECTB W  ypaBHEHUH  XMMHUYECKHX  PEaKIIHH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHHUS OTICIBHBIX
HEOPTaHMYECKUX BelIecTB (yrapHelid Ta3, YIVICKUCIBIA Ta3, aMMHaK, TamiéHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAS COAQ, TUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMPEACIISITh BAJICHTHOCTh M CTETICHb OKHCJICHHS
XUMHUYECKUX DJIEMEHTOB B COCJMHEHHUSAX PA3JUYHOTO COCTaBa, BHJ XHMHUYECKOM
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJHAsA) B COCIUHEHUSX, THII
KPUCTAUTMYECKON PEMIETKH KOHKPETHOTO BellecTBAa (aTOMHAsl, MOJICKYJIsIpHas,
MOHHAs, METaJUIMYecKasi), XapakTep Cpelbl B BOJAHBIX PACTBOpaxX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH yYMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpEAeIEHHOMY KIacCy/TpyIie
COEIMHEHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETaJUIbl, OKCHJbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHI pPaCKpPhIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenneneeBa 1 J1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ileproguyeckoid CHUCTEMBI XUMHUYECKUX
anmemenToB [I. M. MeHneneeBa, WCHONB3ys MOHATHA «S-, P-, O-3IEKTpOHHBIC
opOuTaNn», «IHEPreTUUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKUX DJJEMEHTOB M HMX COCAMHEHUN MO NepuojaM U TpyIIam
[Teproanyeckoil cucteMbl XUMU4YeCKux 31eMeHToB . . Menaeneena;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMHUYECKHE  CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKAY HEOPraHU4YeCKUMHU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIUPOBATH XUMHUYECKUE PEAKIMU TI0
pa3NUYHBIM TMpU3HAKaM (YUCIYy M COCTaBy pEarupyrolldx BEIIECTB, TEILIOBOMY
ahdekTy peaknur, U3MEHEHHUIO CTEIeHeH OKHCICHUSI DJEMEHTOB, OOpaTHUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTABJISITH YPABHEHHUS PEAKIUN pa3TUYHBIX
TUIIOB, TOJIHBIE U COKpAaIEHHbIC YPABHEHMS PeaklMii MOHHOTO oOMEHa, yUWUThIBas
YCJIOBUSL, TIPU KOTOPBIX ATH PEAKIMU UAYT 0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUW MPOBOJAUTH  PEAKIUU, MOATBEPKIAOIINEC
KaueCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTraHUYECKHUX
BEIIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  PACKPBIBaTh  CYIIHOCTh  OKHCIIHUTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKIMM IMOCPEICTBOM COCTABJICHHSI AJICKTPOHHOTO OaliaHca
ATHUX PEaKIUM;



c(OpPMUPOBAHHOCTh YMEHHIN OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU
peaKiMK OT Pa3INYHbIX (PAaKTOPOB; XapaKTEP CMEUICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero BoznenctBus (npunuui Jle [llatensbe);

c(hOPMUPOBAHHOCTh yYMEHUN XapaKTEpU30BaTh XUMHYECKHUE IPOIIECCHI,
JeXKaAlMe B OCHOBE IMPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOMMX HAy4YHBIX MPUHIHUIAX H
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUKCICHHUS C HUCIOJIB30BAaHUEM
MOHSITUS «MacCOBas I0JIs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Ta30B IpU
XUMHUYECKUX pPEaKUUAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIIOBOr0 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWa IMOJIb30BAHUSA XUMHUYECKON
nocyaod u 1aboOpaTopHbIM OOOpyJOBaHMEM, a TaKXe IpaBuia oOpalleHus ¢
BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMH IO BBINOJIHEHUIO Ja0OpPaTOPHBIX
XUMHYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUJIAaHUPOBaTh M  BBINOJHATH XUMHUYECKUH
HKCIEPUMEHT (pa3jlOKEHHE NEpOKCHIa BOJOpPOJAa B MPHUCYTCTBUU KaTalu3aTopa,
OIIPENIEIIEHUE CPEeabl PACTBOPOB BEILECTB € IIOMOIIBIO YHUBEPCAIBHOIO UHIUKATODA,
BIUSIHUE PA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOH pEaKIuu, pEeaKiuu
MOHHOTO OOMEHA, KAayeCTBEHHbIE pEakUuMu Ha cyiabdar-, kapOOHaT- U XJIOpPHUA-
AHUOHBI, HA KATHOH aMMOHUS, PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad [0 TeMaM
«Metamnb» u «HemeTramibny) B COOTBETCTBUH € MPAaBHIIAMHU TEXHUKU 0€30MacHOCTU
py OOpalIeHUuU C BEUIECTBAMU M JAOOPATOPHBIM OOOpPYAOBAHHMEM, MPEACTABIATH
pe3ynbTaTbl XMMHUYECKOTO  JKCIIEpUMEHTa B  (opMe 3aluCH  ypaBHEHU
COOTBETCTBYIOIIMX peakiuuii u (OpMyIupoBaTh BBIBOABI Ha OCHOBE JTHUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AHAJU3UPOBATH XMMHUYECKYIO
uHpOpMaIMIO, TIOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIO/aTh  MpaBWiIa  SKOJOTHYCCKH
1eJIecO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JAEATEIbHOCTH B LENAX
COXpPAaHEHMSI CBOETrO 3I0POBbS M OKPYXKAIOWIEW NPUPOAHOW Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB, OHUMAs
cmpicnt nokazatenss [IJIK, mosicHATe Ha mnpumepax crnocoObl yMEHBIIEHUS |
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

Uil 00yYarouuxcsi ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMH 3[I0POBbS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUIA  CIENbIX M ClHa0OBUASAIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeuHYI0 cucTteMy oOo3HaueHui JI. bBpaiins mis 3anmmcu XUMHYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM

dyeKkTpoHHBbIE (LM pPOBbLIE)

N /m NMPOrpaMmblI Bcero :)(;);:pr‘:ﬂbﬂme ;I;’ g::::qem“e o0pa3oBaTejibHbIE PeCypPChI
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM
[TpenmMeT opraHn4YecKo XUMUH.
1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 https://lesson.edu.ru/04/10?class=10
coenuHenuit A. M. byrnepoa
Hroro no pazneny 3
Paznea 2. Yruesogopoasl
2.1 HpenenbHsie yrieBon0poas: — 2 https://lesson.edu.ru/04/10?class=10
AJKaHbI
2.2 HenpezienHEre yriepon0poRs: 6 1 https://lesson.edu.ru/04/10?class=10
AJIKCHBbI, aJIKaAUCHBbI, aJIKWHBI
2.3 ApoMaTHUYECKHE YTIIEBOIOPOIbI 2 https://lesson.edu.ru/04/10?class=10
2.4 Hprpoztibie HCTOUHHKH 3 1 https://lesson.edu.ru/04/10?class=10
YIJIIEBOIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coenHeHust
3.1 Criuptbl. DeHon 3 https://lesson.edu.ru/04/10?class=10
3.2 Ambaeriipt. KapOoHoBbIe KHCIOTEI. 7 1 https://lesson.edu.ru/04/10?class=10
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 2 https://lesson.edu.ru/04/10?class=10
Hroro no paszneny 13

Pa3znea 4. A3oTconepxkaiue OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. beliku 3

https://lesson.edu.ru/04/10?class=10

HWroro no pazneny 3

Pa3nen S. BeIicOKOMOJIEKY IS PHBIE COCAUHEHHUSA



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

5.1 \ [Tnactmaccer. Kayayku. BomokHa 2 https://lesson.edu.ru/04/10?class=10

Hroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 34 3 2
[NPOT'PAMME



https://lesson.edu.ru/04/10?class=10

11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/n NMPorpamMmbl Bcero ;(;;:pr(:ﬂbﬂme :;[;)g:)l;’l;)l;l‘leﬂ(l/le o0pa3oBaTejibHbIE PeCypChl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH u [leproanyeckas cucrema 3 https://lesson.edu.ru/04/11?class=11
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa
19 Crpoenue BeriectBa. MHOrooOpasue 4 https://lesson.edu.ru/04/11?class=11
BEIIIECTB
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://lesson.edu.ru/04/11?class=11
Uroro no pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 MerTasuibl 6 1 https://lesson.edu.ru/04/11?class=11
2.2 Hewmeramis 9 1 1 https://lesson.edu.ru/04/11?class=11
2.3 CBsI3b HCOPraHHUCCKHX 1 2 https://lesson.edu.ru/04/11?class=11
OpPTraHUYECKUX BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 \ XUMHUs ¥ KU3Hb 4 https://lesson.edu.ru/04/11?class=11
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOI'PAMME



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[IpenMer opranuyeckoit
XUMUHU, €€ BOBHUKHOBEHUE,
pa3BUTHE U 3HAUCHUE

https://lesson.edu.ru/04/10?class=10

Teopus crpoenus
OPraHUYECKUX COCTUHEHUN A.
M. bytieposa, €€ OCHOBHBIE
ITOJIOKEHUS

[Ipencrasnenue o
Kiaccuukanum
OpraHMYECKUX BEIIECTB.
Homenkiarypa
(cucremaTnueckas) u
TPUBUAJIbHBIE Ha3BaHUS
OpPraHMYECKUX BEILECTB

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Mertan u 3TaH — OpocTeuIe
MIPEACTABUTENM AJTKAHOB

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOWCTBA

OTWIIEH U IPOIHJIEH —
IIPOCTEHNIINE MPEICTaBUTENN
AJIKEHOB

[TpakTuueckas padota Ne 1.
«Ionmyuenue sTuneHa u
W3y4EHHE €r0 CBOMCTB»

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

10

11

Aunkanuensl. byranuen-1,3 u
MeTmI0yTaauen-1,3.
[Tomy4yeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI

AJKUHBIL: COCTaB U
OCOOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUH PSI.
AneTuiaeH — npocTenmii
MIPEACTABUTEND AIKUHOB

Brerunciienus no ypaBHeHHUIO
XUMUYECKON peaKluu

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

12

13

ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

I"'eneTnueckas CBA3b
YTJIEBOJOPOOB,
MPUHAJIEKAIINAX K
Pa3JIMYHBIM KJIacCaM

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

14

15

16

[IpupoHbIE HCTOYHHUKHU
YTIIEBOAOPOAOB: IIPUPOAHBIN
ra3 u nonyTHble HeTSIHbIE
rasbl, HeTh ¥ POJYKTHI €€
nepepadboTKu

IIpupoaHbIE HICTOYHUKHT
YTIIEBOJOPOAOB: IIPUPOAHBIN
ra3 u nonyTHble HeTIHbIE
rasbl, HepTh ¥ MPOJYKTHI €€
nepepadoTKu

KonTponbhas pabota no
pazzeny «YTIeBOJOPOIbI»

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

17

[IpenenbHbIE OAHOATOMHBIE
CIUPTHI: METAHOJI U TAHOIL.
Bonopoanas cBs3b

https://lesson.edu.ru/04/10?class=10

18

MHOroaToMHBIE CIIUPTHI:

https://lesson.edu.ru/04/10?class=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

OTUJICHIIMKOJIb U I'TULHECPHUH

19

®eHomn: cTpoeHUE MOJIEKYIIBL,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMECHEHHE

https://lesson.edu.ru/04/10?class=10

20

21

22

23

Anbreruasl: GopManbIerua u
aneTanpaerul. AleToH
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAasg U YKCYCHas

[IpakTrueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CTeapI/IHOBaSI K OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

24

Mpinia Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE NENCTBUE

https://lesson.edu.ru/04/10?class=10

25

26

27

CrnoxHble 3(upbl Kak
MIPOM3BOIHBIE KapOOHOBBIX
KUCIOT. ['Maponn3 cinoxHbIX
3¢upoB

Kupsr: tunponus,
nprUMeHeHne, OMOoJIorHyecKas
PO JKUPOB

YrneBoasl: coCcTas,
Knaccudukanus. Baxueiime
MIPEACTABUTENHN: TIIFOKO034,
bpykTO3a, caxaposa

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

28

Kpaxman u nemnronos3a kak
MPUPOIAHBIE TTOJTUMEPEI

https://lesson.edu.ru/04/10?class=10

29

KonTtponbHast pabota o

https://lesson.edu.ru/04/10?class=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

pazneny
«Kucnopoaconepxaune
OpraHUYECKUEe COCTUHEHUS/
Bcepocculickas npoBepoyHas
pabora

OO01mas XxapakTepUCTHKA
A30TCOJEPIKAIIIIX

30 OPTraHUYECKUX COCTMHCHUM /
Bcepoccuiickas npoBepoyHas
pabora

https://lesson.edu.ru/04/10?class=10

AMMHBI: METHJIAMHH U
AHUJIMH

31

AMHMHOKHCIIOTHI KaK
aMdoTepHbIC OPraHUYECKUE
COEIUHEHHS, UX

32 OMOJIOTMYECKOE 3HAUCHHE.
ITentunel. benkn kak
MPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIC
COEeTUHEHMS

https://lesson.edu.ru/04/10?class=10

https://lesson.edu.ru/04/10?class=10

OCHOBHBIE TIOHSATHUS] XUMHH
33 BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

OCHOBHI)IG METOAbI CHHTEC3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [TmacTMaccsr,
Kay4yKH, BOJIOKHA

34

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

34



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUN DIIEMEHT. ATOM.

DnexTpoHHass KOHPUTYypaLus
aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

XUMHUYECKUX dieMeHToR /I, .

Menpeneesa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOCHMSI AaTOMOB

KoaudecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHYCCKHX
3JIEMEHTOB U X COECIMHEHUM
10 TPYIIIAaM U IEPUOJaM.
3HavyeHHe NePUOINIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX dyemenToB ..
MeHeneeBa B pa3BUTHH
HayKu

CtpoeHue BelecTna.
XHUMHUYECKas CBSA3b, €€ BUJIbI;
MeXaHU3Mbl 00pa30BaHuUs
KOBaJICHTHOM CBS3U.
Bonopoanas cBsi3b

BaneHTHOCTE.
DNEeKTPOOTPULIATETbHOCTb.
CreneHb OKHCIICHUS.
BemectBa MOIEKyISpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/117?class=11

https://lesson.edu.ru/04/11?class=11



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

[TonsiTue 0 AUCIEPCHBIX
cucreMmax. MIcTuHHEIC 1
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas 1011 BellleCcTBa B
pacTBope

https://lesson.edu.ru/04/11?class=11

10

11

Kinaccudukanus n
HOMEHKJIaTypa

HCOPIraHUYCCKUX COGHHHGHHﬁ.

T'eneTnueckas cBsI3b
HEOPraHWYECKUX BEILECTB,
pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OpraHUYEeCKON XUMUU. 3aKOH
COXPaHEHUS MaCChl BELIECTB;
3aKOH COXpaHEHUs U
IIPEBPALCHNS] DHEPTUU TIPU
XUMHUYECKHUX PEaKIMSIX

CKopocCTh peakIuH.
OOpatuMsble peakLuu.
XHUMUYECKOE PAaBHOBECHE

ITpakTuyeckas padora Ne 1.
«BnusHuE pa3au4HBIX
(akTOpOB HA CKOPOCTh
XUMHYECKON PEaKIIun»

DIIEKTPOIUTHYECKAS
mucconnanus. [lonarue o
BOZOpOHOM MoKazarene (pH)
pactBopa. Peakuuu noHHoro
oOmeHa. ['maponus
OpPraHUYeCKUX U
HEOPraHMYEeCKUX BELIECTB

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

12

OKHUCIIUTENLHO-

https://lesson.edu.ru/04/11?class=11



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

BOCCTaHOBHTEIIbHBIC PEAKIIHH.
[TonsiTre 06 AneKTpoIH3e
pacIuIaBOB U PaCTBOPOB COJIEH

13

KonTponbnas pabota no
pazaeny «Teopetnueckue
OCHOBBI XUMUI

14

MeTtannsl, UX MOJIOKESHHUE B
[Iepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa 1 0COOCHHOCTHU
cTpoeHus aroMoB. O01IHe
¢bu3nveckre CBONCTBA
METaJJIOB

https://lesson.edu.ru/04/11?class=11

15

CIu1aBbl METAILIOB.
DNEeKTPOXUMHUYECCKUN P
HaMpPsDKEHUH METaIJIOB

https://lesson.edu.ru/04/11?class=11

16

17

XHWMHUYECKHE CBOMCTBA
Ba)KHEHIITUX METAJIOB
(HaTpuil, Kanui, KanbIHid,
Mar"uii, amrOMUHUIN) U UX
COCTUHCHUI

XHUMHUYECKUE CBOWCTBA XpOMa,
MEJIH U UX COCTMHEHUN

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/117?class=11

18

19

XHUMHUYECKHE CBOMCTBA IIMHKA,
JKeJre3a U X COeTMHEHUN

[IpakTuueckas padorta Ne 2.
"Pemenue
AKCTIEPUMEHTAIILHBIX 33724 10
TeMe «MeTaiiel»"

https://lesson.edu.ru/04/11?class=11

20

HemeTamnel, UX MOJI0KEHUE B
[Tepuonuueckoit cucreme
XUMHYECKUX 3eMeHTOB JI. .
MeHnneneesa 1 0COOEHHOCTH

https://lesson.edu.ru/04/11?class=11



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

CTPOCHUA aTOMOB

21

®dusnyecKre CBOMCTBA
HEMETAJIJIOB. AJIOTPONUS
HEMETaJIOB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u
yriiepoia)

https://lesson.edu.ru/04/11?class=11

22

XUMHYECKHAE CBOMCTBA
raJIOT€HOB, CEPhI U UX
COCTUHEHUN

https://lesson.edu.ru/04/11?class=11

23

24

25

26

XUMHYECKHE CBOWCTBA a30Ta,
docdopa 1 UX COCTUHCHHIA

XuMHYeCKHe CBOMCTBA
yriaepoja, KpeMHHUS U UX
COCTMHCHUI

[IpumeHneHne BaKHEUIIINX
HEMeTaJIJIOB M UX COeTNHEHUI

O06001menue u
CHCTeMaTH3anus 3HaHU| 110
TeMme «HemeTamisny.
Brruucnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

27

28

29

[TpakTuyeckas paGora Ne 3.
«Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110
teme "Hemeramsr'"»

KonTponbhas pabota no
TeMaM «MeTauibl» U
«HeMmeTamibsn

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heopranuueckue u
OpPraHUYECKHUE OCHOBAHUS

https://lesson.edu.ru/04/11?class=11



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

30

AmMdoTepHbIe HeopraHM4ecKHe
Y OpPraHUYECKUE COCAMHEHUSI.
I'enernyeckas cBs3b
HEOPraHUYECKHUX U
OpPraHMYECKUX BEILECTB

https://lesson.edu.ru/04/11?class=11

31

Pone xumuu B odecrieueHun
JKOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, pa3BUTUHU
MEIULIMHBI

https://lesson.edu.ru/04/11?class=11

32

33

[Ipencranenus o6 oOmuUx
HAyYHBIX TIPHHIIAIIAX
MIPOMBIIIJICHHOTO MOJTy4eHUs
Ba)XKHEUIIINX BEIIECTB

YenoBek B Mupe BEUIECTB U
MaTEpUaJIOB

https://lesson.edu.ru/04/11?class=11

https://lesson.edu.ru/04/11?class=11

34

XUMHUSA U 3J0POBLE YCIIOBCKA

https://lesson.edu.ru/04/11?class=11

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

11

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHATBHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIs
pelleHrs NPAaKTHUYECKUX 3aJady U OSKOJIOTHYeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

13

Bnanenue cucremMoll XUMHUYECKHX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararome MIOHSTHS (Monexymna, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMMUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIIEpOTHBIA CKeJeT,
(GyHKUMOHANbHASL ~ IpyHHa,  pajJukan,  H30MepHusi,  M30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- U
a3oTco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBoapl, KMpBI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECJUHEHHUs); TEOPUM U 3aKOHBbI (Teopus
XUMHUYECKOTO CTPOCHMsI opranudeckux BemiectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XMMHUH, (AKTOJIOTHYECKUE
CBEICHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IaCHOM
UCIOJIb30BAHUN  BAXHEMIIMX HEOPraHWYECKMX U  OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa

ChopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS IIPU OINHMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAICHUI OPraHMYECKUX COEUHEHUN

14

1.5

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMMUYECKYIO CHMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaléHHON) ¢GOpMyaT OpraHMYeCKMX BELIECTB M  YypaBHEHHH
XUMHUYECKUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJ OPraHUYEeCKUX
BELIECTB I WIIKOCTPALHUUA MX XUMHYECKOIO M MPOCTPAHCTBEHHOIO
CTPOCHHUS

ChopMuUpOBaHHOCTH ~ YMEHHH  yCTaHABIMBATh  IMPHHAJICKHOCTD
U3YYEHHBIX OPraHMYECKMX BEIIECTB MO UX COCTaBy U CTPOCHHUIO K
ompenenéHHOMYy Kiaccy (TpyIme) COeIMHEHHWH (yrieBOIOPOMIbI,
KHUCJIOPOA U a30TCOAEp)KalllMe COEAMHEHHs, BBICOKOMOJICKYJISPHbIE
COCJMHEHUs), JaBaTh WM  Ha3BaHWS 10  CUCTEMaTHUYECKOU
HomeHknarype (IUPAC)

1.5

CpopMHUpPOBAaHHOCTH YMEHHS ONPEACIATh BHUIABl XUMHUYECKOU CBSI3U B
OpPTaHMYECKUX COSAMHEHUSX (OJMHAPHBIE U KPaTHBIE)

1.6

C(I)OpMHpOBaHHOCTL YMCHHA IMPUMCHSATD: ITOJIOXKCHU A TCOpUHU




CTpOeHHUs opraHuveckux BemiecTB A.M. ByrtiepoBa mist oObsiCHEHUS
3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXPaHEHHUS MaCChl BELIECTB

2.1

YTIIeBOIOPOIBI. Kucnoponconepxkarniue u a30TCoIepIKaIIIe
OpraHUYECKUE COCANHEHUS. BBICOKOMOJIEKYISIpHBIE COSUHEHUS

ChopmupoBaHHOCTE yMEHUW TPUBOAWTH TPUBHAIBHBIC Ha3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, MNPOIWICH, alleTHUJICH,
STWICHIJIMKOJb, TIHIEPUH, (QeHon, Qopmaibaerun, ameraibIeTui,
MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTeapuHOBAs KHUCJIOTAa, TJIIOKO3a, (PYKTO3a, KpaxMmal, IeJUII0I03a,
TJTAIIVH )

2.2

ChopMUPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOEHHUE,
¢dusnyeckue M XHUMHYCCKHE CBOWCTBA THUIUYHBIX IPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTHIIEH,
MpPONWJICH, aneTwieH, OyramueH-1,3, mermnOyramuen-1,3, Oenzodn,
METAHOJI, TAHOJI, YTHJICHIJIMKOIb, TIIHIEPUH, (EHOI, aleTaabIer I,
MypaBbHHAss W YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUIHJI03a,
AMHUHOYKCYCHasi KHCJI0Ta)

2.3

ChopMupoBaHHOCTh YMEHHS HILIIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXAY  TUINUYHBIMU  OPEJICTAaBUTEIAMHU  Pa3UYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX
peakiuii ¢ UCTOIb30BAaHUEM CTPYKTYPHBIX (hopmyIl

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEepU30BaTh UCTOYHUKHU
YTII€BOJOPOAHOTO ChIPhs (He(PTh, MPUPOAHBIN ra3, Yrojhb), CHOCOOBI UX
nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MPOIyKTOB MepepadoTKU

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTH YMEHUHN BIIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX
MEeTOAaX HAay4YHOTO MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPHU U3yUECHUU
BEUIECTB W XHMMHUYECKUX sBIEHUN (HAOMIOJEeHUE, HW3MEpEeHHe,
JKCTIEPUMEHT, MOJICIUPOBAHUE), HCII0Ih30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHHWS [N TPUHATHS PEHIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM

ChopMHUpOBAaHHOCTH, yYMEHUW COONIOAATh TIPaBWJIA TOJIb30BAHUS
XUMHUYECKON TOCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKkKe
ImpaBujia 06paHIeHI/I$I C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMH
IO BBITIOJIHEHUO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB

3.3

3.4

CdopmMupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMNOJHATH XUMHUECKUN
SKCIIEPUMEHT (MIPEeBpaIeHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH,
MOJyYEHUE 3TUICHA U U3YYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIUU
OpraHMYECKUX BEIECTB, JeHATypalus OENKOB NpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C TPaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHHH C BEIIeCTBAMU U J1aOOPATOPHBIM
0o0opyoBaHuEM; MPEJICTABIISITH pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOIIMX
peakmuii 1 GopMyITMPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

CdopmupoBaHHOCTH YMEHUIT TPOBOANUTDH BHIYMCIEHUS 10 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMaA, KOJTUYECTBA MCXOJHOTO BEIIECTBA WM
MIPOJYKTa pPEeaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO
13 UCXOJHBIX BEIIECTB WIH NIPOJYKTOB PEAKIIMN)




3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XUMHYECKYI0 HH(POpPMAINIO, TMOJIy4aeMyI0 W3 Pa3HBIX HMCTOYHUKOB
(cpenctBa MaccoBoit nH(popmaluu, ceth IHTEpHET 1 Ipyrue)

3.6

ChopMupoBaHHOCTb YMEHUH COOJIOAATH IpaBHJIA SKOJIOTMYECKH
1eJ1IecO00pa3HOro IMOBENEHUSI B OBITY M TPYNOBOW NESATEIHHOCTH B
LEJIAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOMN
Cpellpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA YKUBBIE OPraHU3MBI
OIpeNIeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs CMBICI IOKa3aTes
[NAK (upenenbHO AONYCTUMOM  KOHLIEHTpALUHM), MOSCHATH Ha
IIPUMEPAX CIOCOObl YMEHBIIEHUS U IMPEJOTBPALCHHUS HUX BPEAHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

1

TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Brnagenne cuctemMoil XMMHYECKMX 3HAaHUN, KOTOpas BKIJIOYAET:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKUH  JJEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIN
00BbEM, KpUCTAJUIMYECKass peHETKa, TUIBl XUMHUYECKUX Ppeakuui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEINEKTPOJIMTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEakKlUd, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOIUTHYECCKON auccoruaruu, [leprogmaeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATETHbHOCTU
YEJI0BeKa

1.2

13

14

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABIIATH XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHHTI/II\/JI, IMPUMCHATE COOTBCTCTBYIOIIUC
NOHATHUA TIPpU OIIMCAHUHU CTPOCHUA U CBONCTB HEOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XHUMHYCCKHX
3HAHUM C IIOHATHUAMU u MpEACTaBICHUAMU APpyrux
C€CTCCTBCHHOHAYYHLIX IPECAMCETOB

BJ'IaI[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX sBIEHUN (HaOmIOJaeHWe, W3MEpEeHHue, JKCIEPHUMEHT,
MOJICIIMPOBAHNE)

ChopMUpOBaHHOCTh YMEHUH ONpEACNSATh BaJCHTHOCTh H CTEICHBb
OKHCIICHHS XHUMHMYECKHX OJJIEMEHTOB B COCIMHEHHUSX pa3IMYHOTO
COCTaBa, BHJ  XHMHYECKOH CBsI3W  (KOBaJCHTHAs, HMOHHAsd,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHHUSAX, TUIl KPUCTAITMUECKON
PEmETKH KOHKPETHOTO BemlecTBa (aTOMHas, MOJEKYJSpHas, MOHHas,
MeTaJuIn4yecKas)




1.5

CdopmMupoBaHHOCTh YMEHUN OINpPEAENATh XapakTep Cpellbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCAUHEHUN

1.6

1.7

ChopmupoBaHHOCTE  YMEHHUS  KJIACCH(UIUPOBATH  XUMHUYECKUE
pEaKIyy MO Pa3IMYHBIM NMPU3HAKaM (YUCITY M COCTAaBY PearupyroUIiX
BEIIECTB, TeIIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO
KaTaJlnu3aTopa)

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBIE YpPaBHEHUS pPEaKUUN
HOHHOTO 00OMEHA, YUYUTHIBAsK YCIOBHS, IIPU KOTOPBIX 3TU PEAKLIUHA UAYT
J10 KOHIIa

1.8

1.9

1.10

1.11

2.1

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  PA3IMYHBIX HEOPraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

CpopMHUpPOBAaHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIHTEIIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKluii

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUy OT pa3InuHbIX (PAKTOpOB

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep CMEIICHHS
XUMHUYECKOIO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCUCTBUS
(npunnun Jle Hlatenbe)

OO6miast 1 HeOpraHU4vecKask XUMHS

CdopMUpOBaHHOCT, YMEHHH packpbiBaTh cMbica [lepuoanueckoro
3aKOHa J.N. Menneneesa 51 JIEMOHCTPUPOBATh €ro
CHUCTEMATU3HUPYIOLIYIO,  OOBSICHUTEIBHYID U  MHPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xuMuueckux dnemeHToB J[.MI. MeHnneneeBa, HCHoib3ys
MOHATHS  «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, <«IHEPTETUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAUWHEHHMI MO MEPUOJaM W Tpymnnam
[Tepuoanueckoit cucreMmsl XuMU4ecKux 2aeMeHToB .M. Menneneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPK/AaTh  CYIIECTBOBAHWE  T'€HETUYECKOW  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOLIBIO  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKuil

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPraHWYECKUX BELIECTB IO HUX COCTaBY K OIPEHEIEHHOMY KJaccy
(rpynme) coenuHEHUM (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUTbI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(pOTEpHBIE TUPOKCUIBI, COITH)

2.5

CchopMupoBaHHOCTh YMEHUH HCIIONB30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUIS  COCTaBlieHUS (OpMYyJ BEIIECTB U YpPaBHEHUH XUMHYECKHUX
peakuumii, cucrematnueckyto HomeHkinaTypy (IUPAC) u TpuBnansHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblii ras,




VIJIEKUCIBIA Ta3, aMMHaK, TramiéHas W3BECTh, HETali€Has W3BECTb,
MUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

2.7

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHWE  TCHETUYECKOW  CBS3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAMH €  [OMOIIBIO  ypaBHCHHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI

ChopMupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHSATH XUMUYCCKUI
IKCIIEPUMEHT (Pa3JIOKEHUE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUH
KaTaJau3aTopa, ONpeesICHUE CPEllbl PACTBOPOB BEILIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuu, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEaKkIMy Ha Ccyab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHMUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad IO TEMaM
«Mertae» u «Hemeramib») B COOTBETCTBHU C MPaBHIAMU TEXHHUKH
0€30MacHOCTH NpU OOpalleHUMH C BeUleCTBaMM M J1a00paTOPHBIM
000pyIOBaHUEM; NPEACTaBIISATH PE3YJIBTaThI XHUMHUYECKOTO
9KCHepuMeHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIHPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIbTATOB

2.8

2.9

ChopmupoBaHHOCTh yMEHHIl COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMHUYECKOM TOCYI0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKkKe
MpaBmiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
IO BBITTOJIHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB

ChopmupoBaHHOCTH ~ YMEHUH  XapaKTepu3OBaTh  XUMHUYECKHE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpPHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(POpPpMHUPOBAHHOCTH MPEACTaBICHUI 00
o0IIMX HAyYHBIX MPUHIMUIAX W  OKOJOTHYECKUX  MpodiieMax
XUMHYECKOT0 IPOU3BOJICTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMupoBaHHOCTh NPEACTABICHUH O XMMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUH
SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOAMMOM s
pelleHrs TPAKTHUECKUX 3a/lad U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IPUPOIHON cpesie

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpOBAaHHOCT, YMEHUW COONIOAATh TIPaBUJIA DKOJIOTHYECKU
11eJ1ecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYKAKOLIEH NPUPOIHON
Cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI
onpeNeaEHHbIX BEUIECTB, MOHUMAast cMbIc nokaszatens [1/IK, noscHsaTs
Ha TIpUMepax CrocoObl YMEHBIIICHUsI W TIPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICMCTBUSI HA OPTraHU3M YEJIOBEKa

3.5

C(I)OpMHpOBaHHOCTL YMeHI/Iﬁ MMPOBOIHUTH BBIYMCIICHUA C
HCIIOJIb30BAHHUEM IIOHATHA «MACCOBasA I0JI1 BCUICCTBA B PacCTBOPCH,
00BEMHBIX OTHOIICHHH Ta30B Ipru XUMHYCCKUX PCAKOUAX, MACChbI




BEIIECTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YAacTBYIOIIMX B PEAKIUH BEILECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BELIECTB, [IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHNHU

11

[Ipenmer opranuueckoil Xumuu: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. TeOopusi CTPOCHUS] OPraHUYECKUX
coequHennii A.M. bytinepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['oMoiorus, wu30MepHs.
Xumuyeckasi CBs3b B OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIE U KpaTHbIC
cBsi3u. [IpencraBienue o kinaccudukay OpraHuuecKUX BEIeCTB

1.3

Homenknarypa opraHnyeckux COeAMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHbBIC
Ha3BaHUs BAXKHEUIINX NPEJICTAaBUTENICH KJIACCOB OPraHUYECKHUX BEILIECTB

YrieBogopoib

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psia. MeTaH u 3TaH — nmpocTeimune
MPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKmuu
3aMellIeHUs U TOPEHHUs), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE

2.2

2.3

2.4

AJKeHBI: COCTaB U CTPOECHHUE, NOMOJIOTMYECKMM psAld. OTUIEH U IPONWIEH —
MPOCTEUIINE TPEACTABUTEIN AIKCHOB: (H3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu T'HJIPUPOBAHUS, TallOTCHUPOBAHUSA, THApAaTallUd, OKHUCICHHUS U
MIOJINMEPU3ALIUH ), IOJyUYEHUE U IPUMEHEHHE

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuus noiauMepusanun). [lonyueHne cuHTETUYECKOro
Kay4yKa U pe3UHbI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETUIIEH —
IPOCTEHIIMKA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3NYECKUEe MU
XMMHUYECKHE CBOWCTBA (peakluu rUApUPOBaHNs, TAJIOT€HUPOBAHMS, THIPATALINY,
TOpEeHus1), MOoJydeHne U MPUMEHEHHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA
(peakuuu raJoreHMpPOBaHMs U HUTPOBAHUS ), MOJyYeHHE U TpuMeHeHue. Tomyon:
COCTaB, CTpOCHHE, (u3MUecKMe W XMMHUYECKHE CBOMCTBA  (peakiuu
TaJIOTEHUPOBAHUS WM HUTPOBAHUsA), TOJTyYeHHE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBsA3b MEXAY YINIEBOAOPOAAMH, NPHHAMICKAIIMMHU K
pa3IMYHBIM KJaccam

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHbIii ra3 u monyTHbIE HEPTSIHBIE
ra3el. Hedpth u e€ mpoucxoxaenne. Criocodsl nmepepaboTku HEPTH: MeperoHka,
KPEeKUHT (TepMUYECKHI, KaTamuTU4eckuii), muponu3. [IpoaykTel mepepaboTku
He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH yroip u
MIPOJYKTHI €0 MepepadoTKU

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4eCKuC COCANMHCHUA

3.1

[IpenenpHBIE OHOATOMHBIE CIUPTHL. METaHOM U TAHON: CTPOEHHUE, HUUUECKUE
u XUMHUYECKHE CBOMCTBa (peakiuu C AKTUBHBIMH MeTaJlJIaMH,
raJloreHOBOJIOPOIaMU, TOpPEHHUE), MpPUMEHEHHe. BOIOpOIHBIE CBSI3U MEXKIY
MOJIEKYJJaMH CHUPTOB. JleliCTBME METaHOJa W ATaHOJa HAa OPraHu3M YeJOBEKa.
MHOroaToMHbI€ CIIUPTHI. ITUICHIJIUKOIb U TIHUIEPUH: CTPOCHUE, PU3NIeCKHe U
XUMUYECKHE CBOWCTBA (B3aMMOJECHCTBHE CO IICJOYHBIMH  METaJIJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBbIE CIUpPTHI). JleiicTBUE Ha OpraHu3M




YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJIICHITIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@®eHol: CTpOEHHE MOJIEKYJbl, (U3MYECKHMEe U XHUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruasl ¥ KeToHbl. POpMaIbIerul, alueTaabAeTHA: CTPOCHUE, (PU3NIECKUEe U
XMMUYECKHE CBOWCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBJIEHUS, Kau€CTBEHHBIE
peaxkiuun), NoJy4eHue U NpUuMEHEHUE

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCIIOTBI: CTpOEHHE, (pU3nuecKkne U XMMHUYECKHe CBOMCTBA (CBOMCTBA, o0LIUe AJst
Kjlacca KHUCJIOT, peakius OSTepuuKaluu), TI[OIyd4eHHe U [pPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KUCIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHE

Crnoxubie 3GUpbl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. Ilpumenenue xupos. buosnorudeckas poiib
KHUPOB

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U MOJHCAXapUIIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢dbu3nueckre U XUMUYeCKue cBoMcTBa (B3auMoaericteue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuzaa cepedpa(l), BoccTaHoBieHue,
OpO’KeHHE TIIOKO3bl), HAXOXXJEHHE B MPUPOJE, NPUMEHEHHEe, OMoIornvecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoaHble mojuMepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. Dusznueckue u
XUMHUYECKHUE CBOMCTBA Kpaxmalia (TUIPOJIn3, KAUeCTBEHHAS! PEAKIIUs C UOIOM)

A3oTcoiepikaliie OpraHn4eckiue CoeIMHEHNs

AMUHOKHUCIIOTEl Kak amM(OTepHble OpraHUYecKue coequHeHus. duznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha NpHMepe MIMiuHa). buonoruueckoe
3Ha4EeHHE AaMMHOKHUCIOT. [lenTuasl

benku kak npuUpOIHBIE BBICOKOMOJEKYJsApHbIE coenuHeHus. llepBuunasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKoB. XUMHUECKHUE CBOWCTBA OENKOB:
TUIPOJIN3, ACHATypalus, KAYeCTBEHHbIE peaklluy Ha OeIKu

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTENEHB MOJIMMEPHU3ALIUU, CPEIHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS

OKClepUMEHTAJIbHbIE METOJbl M3yYEHUS BEUIECTB U UX MPEBpAICHMIA:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IjlacTMacce,
Kay4yykoB. [losrydeHre CHHTETUYECKOr0O KaydyKa ¥ pEe3HHbI

11 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeOpCTI/I‘-ICCKI/IC OCHOBBI XUMHH

11

1.2

XUMUYECKUH 371eMeHT. ATOM. S1po atoma, U30TOMBL. DIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOJAYPOBHU. ATOMHBIC OpOUTalH, S-, P-, U-371€eMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] AJIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpAIIHs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iaeMeHToB 1. 1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W [lepuoauyeckoil CHCTEMBI
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xuMuueckux asieMeHToB J[.M. MenpaeneeBa ¢ COBpEeMEHHONW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHHUS CBOMCTB XHUMHYECKHUX DIEMEHTOB U
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHIaM U IepHoJaM.
3HavYeHHE MEPUOJUUECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJSPHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-AKIIENTOPHKIN). BomopoaHas cBs3b

14

BanenTHOCTSE. :‘)J'IGKTpOOTpI/II_IaTeJIBHOCTB. CreneHp OKUCIICHUS

1.5

BemectBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIBl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THUINA KpPUCTAJUIMYECKOM pewérku. I[loHsATHE O JucnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasl A0Jsl BELECTBA B
pacTBope

1.6

1.7

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknatypa HeopraHmueckux
BELIECTB
Xumuyeckas ~ peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluil B

HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALIEHUS SJHEPTUU [IPU XUMUUYECKUX PEAKLIUAX

1.8

CkopocTb peakiinu, e€ 3aBUCUMOCTb OT Pa3NIUYHbIX (PAKTOPOB

1.9

1.10

1.11

OOparumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle llarense

DnexTponuTrueckas auccouuanus. CuiabHble W ciadbie aekTponuthl. Cpena
BOJIHBIX PAacTBOPOB BEIIIECTB: KHCJIas, HEUTpaJIbHAsI, IIeJI04Has. Peakiuun HOHHOTO
oOMeHa

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pakuuu
HeopraHquCKaﬂ XUMUA

2.1

2.2

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuogudeckoil cucreMe XMMHUUECKUX
anemenToB J[.M. MeHnzeneeBa 1 0COOEHHOCTU CTpPOEHUS aTOMOB. Pu3ndeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIOpO/ia, Cephl,
tdocdopa u yriepona)

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJlOT€HOB, CEphl, a30Ta,
¢dochopa, yrmepoga M KpeMHHS) M UX  COEAMHEHUH  (OKCH[OB,
KHCIIOPOJICO/ICPKAILIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue
BAKHEUILIMX HEMETAJJIOB U UX COEIMHEHUN

2.3

2.4

2.5

3.1

Mertannsl. llonoxxenne wmeramioB B llepuoanueckoil cucreMe XMMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JI04EK
aToMoB MetauioB. Ob6ume ¢pusznyeckre cBoiicTBa MeTauioB. CIIIaBbl METAJIOB.
DNEKTPOXUMHUUECKUH Psiji HAIIPsHDKEHUH METaIlJIoB

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalHi, KaabIUH,
MarHuii, aTIOMUHHUHA, ITUHK, XpPOM, JKeJe30, MeIb) W HX coeauHeHuil. Oouue
CIIOCOOBI MOTYyYCHUSI METAILIOB. [I[pruMeHeHe METaITOB B OBITY M TEXHHUKE
['eHeTnueckas CBs3b HEOPraHMYECKUX BELIECTB, MIPUHALIEKAIIUX K PA3JIMYHBIM
Kjaccam

XuMus 1 )KU3HbB

Pone xuMum B oOecredeHUH SKOJOTUYECKOW, SHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [IoHATHE O HAYYHBIX METOAAaX MO3HAHHS




BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYYEHUS
BOXHEHIIMX BelIeCTB. YUenoBEeK B MHUpPE BEUIECTB U MATEPHUAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIMOHHbIC MaTepualibl, KPackH, CTEKIIO,
KEpaMuKa, Marepualbl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHbIC YI00pEHUS

3.3

XuMusT W 300pOBbE UEJIOBEKA: MpaBujla MCIONb30BAHUS JIEKAPCTBEHHBIX
IIpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJBL30BAHUS MIPEIapaTOB OBITOBOM XUMUU
B [TIOBCE/IHEBHOM JKU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

* Xumus. 11 knacc. I'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubmmoreka [IOK



