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HosicHuTeIbHAA 3aIUCKA

[TporpaMMa no XMMuM Ha YpOBHE CpelHEro oduiero oopazoBaHus papaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuH B
Poccuiickoii @enepanumn», TpebOBaHUN K pe3yibTaTaM OCBOEHUsS (eaepatbHON
oOpa3oBarenbHOM MporpamMmbl cpefaHero oomiero obpazoBanus (DOOII COO),
npeacTaBleHHbIX B DenepasbHOM TOCYyJIapCTBEHHOM OO0pa30BATEIbHOM CTaHAapTe
COO, c yuérom KoHuenuuu npenogaBaHus Y4eOHOro mnpeamera «XHMHS» B
oOpa3oBaTenpHbIX opranuzauusix Poccuiickoit denepanyy, peaan3yommx OCHOBHbIE
oOpa3oBaTeNbHbIE NPOrPAaMMBI, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoit ®enepanuu Ha nepuoa 1o 2025 roxa» (Pacnopsixenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI IO XUMUU, K OIPEIETICHUIO 001LIen
cTpaTerud oOy4eHus, BOCIUTAHUS U Pa3BUTHUSL OOYyUarOIUXCs CPEICTBAMU YUYEOHOIO
npeamera «Xumus» g 10-11  kmaccoB Ha 06a30BOM  ypPOBHE  COCTaBWIIU
koHuentyanbHsle nojoxenus PI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIEJIEH,
COJEp)KaHUs, pe3ylbTaToB oOOyueHuss M TpeOOBaHMH K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011eo0pa3oBaTeIbHON  OpPraHU3alluM, SIBISETCA HEOThEMIIEMOM 4acThl0 HX
oOpazoBaHHOCTH. OHO  CIIy’)KUT  3aBEpLIAIOLIMM  3TallOoM  peanu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHON CHUCTEME XMMHMUYECKOTO 00pa30BaHusA. DTU LIECHHOCTU KacaroTCs MO3HAHUS
3aKOHOB IPUPOJIbI, (HOPMUPOBAHUSI MUPOBO33PEHHS U OOLIEH KyJIbTyphl YelIOBEKa, a
TaK)Ke HKOJIOTMYECKM 0OOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0POBbIO U IPUPOAHOU
cpene. Peanuzyercs xumuueckoe oOpa3oBaHuEe OOYYarOUIMXCS Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs CpPEACTBAMU Y4eOHOro mpeamera «XUMHs», COJIEpKaHHUE U
MOCTPOEHUE KOTOPOTO OINpPEAENICHbl B MPOrpaMMe MO XMUMHHU C YYETOM creuupuxu
HAyKH XUMUH, €€ 3HAUCHUs B TO3HAHUU NPUPOBI U B MATEpUATIbHON KU3HU O0IIECTBA,
a TaKkKe C y4éToM OOMMX LieJied M TPHUHIMIIOB, XApaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero ooiero oopaszoBanus B Poccuiickoit denepaiuu.

XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT OCO0yi0 posib B
COBPEMEHHOW IIMBUIIM3ALIMU, B CO3JJaHUM HOBOM 0a3bl MaTepuaibHON KyiabTyphl. OHa
BHOCUT CBOM BKJIaa B (OPMHpPOBAHHE pALMOHAIBHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHHE€ LEJIOCTHOTO TPEACTABICHUS 00 OKpYXKaloIleM MHUpPE KaK O EIUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3HAHUSI B3aWMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYSl C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTajla
HEOTHEMJIEMOM YacCThbI0O MUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBUEM YCIIECIIHOTO
Tpyla M SKM3HM Kaxaoro ujeHa ooOmiectBa. CoBpeMeHHas XHWMHsS KaK Hayka



CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBji€Ha Ha pEIICHHE
rII00ANBHBIX  MPOOJEM  YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA -  CHIPHEBOIA,
DHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHICCKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBercTBUM C OOIMMHM LEISIMA WU MOPUHIUIIAMH CPEIHETO OOIIero
oOpa3oBanus cozaepkanue mpeamera «Xumus» (10-11 xmaccel, 6a30BBI YPOBEHB
U3YYECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jaronuxcs, HEOOXOIUMYIO UM JJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIENTHOTO BKIIFOUCHUSI B )KU3HBb COIMYMa, MPOJOJDKEHUS 00pa30BaHUs B PA3TUIHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ ipeMeTra «XUMHsD  SBISIIOTCSL  0a30BbIe  KYpPCHI -
«Opranuyeckas xumus» M «OOm@ass W HeEopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPTaHUYECKON XUMHH (C BKJIIOUYCHHEM 3HAHUM U3 OOIIed XUMHUU) U
OpraHn4eckon Xumuu. POpMHpPOBAHME AAHHOM CHUCTEMBI 3HAHUW IIPU U3YUYEHUH
npeaMeTa 00ecrneuyrnBaeT BOZMOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTO0Opa3usl BEIECTB
Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpPraHW4YecKass XuMus» chopMUpOBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CHUCTEMHOT0 MOJAX0/a K U3YUYCHHUIO YYEeOHOr0 MaTepurasa u 00yCcIoBIeHa HCTOPUIYECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHHMI Ha ONMPEICIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypC€ OpraHn4YeCKOi XMMHUHU BEIIECTBA paCCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKOM
TEOPUU CTPOCHUSI OPTaHUYECKUX COCIMHEHUH, a TAKKE HA YPOBHE CTEPEOXUMUUECKUX
U DJIEKTPOHHBIX MPENCTAaBICHUN O CTpoeHuH BemiecTB. CBeneHUs 00 M3ydaeMbIX B
KypCe BEIIeCTBAX JIal0TCSI B Pa3BUTHUU - OT YTIIEBOJAOPOIOB JI0 CJIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUW. B Kypce oOpraHndeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs IEpPBOHAYAIbHBIC
MPEACTABICHUSI O XUMHUYECKOM CBsI3U, KIACCU(PUKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[Tox HOBBIM yrJIOM 3peHHsT B TMpeamMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBAaeTCs M3YyYCHHBIH Ha ypOBHE OCHOBHOro 00Imero oOpa3oBaHUS
TEOPETUUYECKUI MaTepual U (PaKTOIOTUUECKHE CBEJACHHUS O BEIIECTBAX U XUMHUUECKOM
peakiuu. Tak, B wyacTHOCcTH, B Kypce «OOmas u HeopraHuyeckas XUMUS)
0o0y4YaroImmmMcsl IPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE TTEPUOIUIECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJOJOTUYECKUX TO3UINHN, TIyOXkKe TMOHSATh
HUCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa - OT 00oOmaromne 1o
OOBSICHSIIOIICH Y MPOTHOZUPYIOIICH.

Envnas cucrema 3HaHWM O BaKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XHUMHUYECKHUX PEaKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoJiHseTcs B Kypcax 10 u 11 knaccoB aneMeHTamMu
COJIEpKaHMsl, UMEIOIMMHU KYJIbTYPOJIOTHYECKUI U TPUKIIATHON XapaKTep. DTU 3HAHUSA



CIIOCOOCTBYIOT MIOHUMAHMIO B3aUMOCBS3U XUMUU C APYTUMH HayKaMU, pAaCKPbIBAIOT €&
poJIb B MO3HABATEIBHOM M MPAKTUUECKOW NESTENIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIMUTAHUIO YBAXKEHUS K MPOILIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUUECKUX
MPWIOKEHUN XWUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO WU
JUYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIIUBATH
MHOOPMAIUIO U TPUMEHSTH €€ JJI OTIOTHEHUS 3HAHUHN, PEIICHUS] UHTEIJUICKTYaJIbHbIX
U DKCIEPUMEHTAJIbHBIX MCCIEIOBAaTEIbCKUX 3a7a4d. B 1enom comepxanHue ydeOHOTO
npeaMeTa « XUMUSD) TaHHOTO YPOBHS M3yUEHHUS OPUEHTUPOBAHO Ha ()OPMHUPOBAHUE Y
OOyJaronuxcss MUPOBO33PEHUYECKONW OCHOBBI I MOHUMaHUSA (HUIOCOPCKUX HIEH,
TaKMX Kak: MaTepUallbHOE E€IUHCTBO HEOPTraHWYECKOTO W OPTraHUYeCcKOro MHpa,
0OyCJIOBJIEGHHOCTh CBOMCTB BEIIECTB MX COCTaBOM W CTPOEHUEM, I03HABAEMOCTh
IPUPOIHBIX ABJICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUI MEXKIY HOBBIMU
(dhakTaMd U TEOPETUUECKUMHM MPEINOChUIKAMU, OCO3HAHUE POJM XMMHHU B PEIICHUU
HKOJIOTHYECKUX MPOOJIEM, a TaKKe NpodiIeM COEpeKEHUs IHEPIETUUECKUX PECYPCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane penieHus 3a7a4 BOCIIUTAHUSA, PA3BUTHS U COLMATU3AINNA 00YUYaIOIIUXCS
NPUHATBHICE TPOrpaMMON IO XHUMHHM TOJIXOAbl K OIpPEACICHUIO COACpXKaHUS U
MIOCTPOCHUS TIPEAMETa MPeyCMaTpUBaOT (DOPMUPOBAHUE YHUBEPCATIBHBIX YUEOHBIX
JNEUCTBUM, HMMEIIMMX 0a30BO€ 3HAUYCHHUE MJI1 Pa3IMYHBIX BHUJIOB JIESITEIBHOCTH:
perieHus: npoosieM, MOUCKa, aHaIu3a U 00padoTKU MHGOPMAITUU, HEOOXOUMBIX IS
OpPUOOPETEHUsST  OMbITa MPAKTUYECKOM U HUCCIEAOBATENbCKOW  JEATEIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMMUH.

B mnpaktuke mnpenojaBaHuss XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs, IIPH OINpeEaCICHUN
COJIepKATeIbHOM  XapaKTePUCTUKU IIeJIed W3y4YeHHs TMpeAMeTa HallpaBlIeHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAAUIIMOHHO MpU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUECKOMN
JEATEeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOJIMYECKOW TOYKM 3pPEHHUS TAaKOM MOAXOJI K OIPEICIICHUIO LEJNed HW3YYCeHUS
MpeIMETA SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHUS TJIABHBIMU LEJISAMH HU3YUYEHHs Tpeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki1.) siBASsIIOTCA:

* (QopMupoBaHUE CUCTEMbl XUMUUECKUX 3HAHUHN KaK BaKHEHIIIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeXKaT KIIFOYEBbIE TOHATHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHUE A3bIKAa HAYKH, YCBOCHUE U TOHUMAHUE CYIIIHOCTH JIOCTYITHBIX
000011IeH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX
Pa3BUTHUSI U CTAHOBJICHUS,

* (QopmupoBaHUE U pa3BUTHE MPEACTABICHUA O HAYYHBIX METO/IaX TTO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKITNI, HEOOXOIUMBIX JJIsl MPUOOPETEHUS YMEHUN



OpPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBJICHUN, UMEIOIINX MECTO
B TIPUPO/IC, B IPAKTHUECKOHN U MMOBCETHEBHOMN KU3HH;

* pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
00BSICHEHHEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOTIOICHUEM MTPaBHII
0€e301macHOT0 OOpAIICHHSI C BEIIECTBAMH.

Hapsiny ¢ stuMm, coxmepkareibHas XapaKTepUCTHKa LeJed U 3a1ad U3y4deHHs
npeaMeTra B mporpaMMe o XMMUHM YTOUYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMM MPUOPUTETAMH B CHUCTEME CpelHero obmiero oOpa3zoBaHus. CerogHs B
NPETOAaBaHN XMMHU B OOJBIIEH CTENEHU OTAAETCS MPEANOYTCHHE MPAKTHUSCKON
KOMIIOHEHTE COJAepKaHMs 00ydeHHUsl, OPHEHTUPOBAHHOMN Ha MOATOTOBKY BBITYCKHUKA
o01ieoOpa3oBaTelbHON  OpraHU3alliy, BIAJCIONIET0 HE Ha0OpoM 3HaHUH, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CThb CHOCOO0AMH M YMEHHMSIMH aKTUBHOTO
NOJTyYEHUS 3HAHUI U MPUMEHEHUS UX B PEaJIbHOM KU3HU JJISl PELICHUS TPAKTUUECKUX
3ajad.

B cBs3M ¢ 3TUM Npu U3ydeHUU IpeaMeTa « XUMUs JOMUHUPYIONIEe 3HAUCHHE
IpUOOPETAIOT TaKue MU U 331a49H, KakK:

ajanrtanus oOyd4arolMXCs K YCJIOBUSM JIMHAMUYHO Ppa3BUBAIOIIETOCS MUDA,
(GbopMUpOBaHNE UHTEJUIEKTYaJIbHO Pa3BUTON JINYHOCTH, FTOTOBOM K CaMO0OOpa30BaHHUIo,
COTPYJHUYECTBY, CAMOCTOSATEILHOMY NPUHSATHIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CHUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre 'y  OOy4arOUmIMXCsS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIOUIMX YHUBEpPCAJIbHOE 3HAaYeHHE JJIsl pPa3jIMYHbIX BHJIOB
NeSATEeILHOCTH: PEIICHUs] TPoOJeM, MOMCKa, aHaiuM3a W 00paboTku WHGOpPMAIIIH,
HEOOXOUMBIX /ISl TPHOOPETEHUS OMbITa NAEATEILHOCTH, KOTOPasi 3aHUMAET Ba)KHOE
MECTO B TIO3HAHMHM XHMHH, a TaKKe IS OICHKH C TO3UIMH HSKOJIOTHYECKON
0€30MMacHOCTH XapaKkTepa BIUSHUSA BEUIECTB U XMMHYECKHX MPOIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, WHTEIICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW 00YyYarOIMXCsl: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS MO0 XUMHH B COOTBETCTBHU C >KU3HEHHBIMHU TMOTPEOHOCTSIMH, MCIOJIB30BATh
COBpeMEHHbIe MH(OPMALlMOHHBIE TEXHOJIOTUU MAJI1 MOMCKAa M aHaju3a y4yeOHOH U
HAYYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATUBHOIO M JIOTUYECKOTO
MBIIUICHUSI, HAOTIOAATeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, TpPH IUIAHUPOBAHUU M TMPOBEACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE y  oOywaroumxcs  yOexAEHHOCTH B T'yMaHHCTHYECKOM
HANPaBIEHHOCTH XHMHH, €€ BaXHOW pOJM B PEIICHWH TI00aIbHBIX MPoOIeM
paIMoOHaIBbHOTO TPHUPOIOTIONH30BAHUS, MOTIOJHEHHUSI YHEPTETHUYECKUX PECYPCOB H
COXpaHEHHUsl TPHUPOJAHOTO PABHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO



OTHOUIEHUS K TPHUPOAE M CBOEMY 3JI0pPOBbIO, a TaKkKe HPUOOPETeHUs OIbITa
UCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUW [JIl TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B y4yeOHOM 1u1aHe cpepHero o0Imiero o0pa3oBaHus NpeaMET « XUMHUsA» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu « ECTECTBEHHO-HAYUYHbIE TPEAMETHD.

OO61ee 4KCIIO YacoB, OTBEAEHHBIX JJII M3YYEHUS XUMHUM, HA 0a30BOM YpPOBHE
CpeaHero ooIiero oopazoBanus, coctapiser 68 yacos: B 10 kiacce - 34 gaca (1 yac B
Heneno), B 11 kiacce - 34 yaca (1 gac B Hefienio).

COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameTr opraHu4eckoil XMMHUHM: €€ BO3HUKHOBEHHE, Pa3BUTUE W 3HAUCHHUE B
IIOJIyYEHUM HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHHsSI OPTraHUYECKHX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHBIE NoJI0KeHUsA. CTpyKTypHbIE (HOPMYIIbI
OpraHUYECKUX BeIECTB. ['oMoIIorus, n3oMepus. XMMUYECKasl CBSA3b B OPraHUYECKHUX
COEJIMHEHHUAX - OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne O KiacCU(pUKALMKM OpraHUYeckux BemiecTB. HomeHknaTypa
OpraHUYECKUX COCIMHEHNN (CHCTEMATHUYECKAasl) U TPUBUAJIbHBIC HA3BaHUS BAXKHEHIIINX
IIPEICTABUTENIEN KJIIACCOB OPraHUYECKHUX BELIECTB.

DKCNEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBPALCHUN:
O3HAaKOMJIEHHE ¢ 00pa3llaMl OPraHMYECKHX BEIIECTB M MaTepuajaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OpraHMYeCKHMX BELIECTB, HAOJIOJEHUE U OINHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHWYECKHX BEIIECTB IIPHU
HarpeBaHuu (MJIaBjieHue, OOyTrJIMBaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH - IpoCTEeNIINe
IpEJICTAaBUTENN aJIKaHOB: (PM3NUYECKUE U XMMHUYECKHUE CBOMCTBA (peakliy 3aMeIleHUs
Y TOPEHUs), HAXOXKJCHHUE B IPUPOJE, MOJIyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH PAA. DTWIEH U MPONMUIEH -
pOCTEUIINE MPEACTABUTEIH aJTKEHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATALMH, OKHUCICHHUS M TOJMMEpPHU3ALIHH),
MOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u metwnOytamueH-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMUYECKHUE CBOMCTBA (peakuusi mnoiaumepusanuu). llomydeHne CHHTETHUYECKOIrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psl. AllETUIIEH -



IPOCTEHIINI IPEICTAaBUTEND aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUUECKUE U XUMHUECKNE
CBOMCTBAa (peakuMu TUIPUPOBAHMSI, TaJOTEHUPOBAHUSA, TUAPATALUN, TOPEHUS),
MOJTy4YeHHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, crpoeHue, (pu3MUeckne U XUMHYECKHE CBOMICTBa
(peakuu TaJIOTeHUPOBAaHUS W HUTPOBAHMS), MOJYyYEHHE U TpUMEHEHHUE. 107yon:
cocmas, cmpoenue, Quzuieckue U Xumuyeckue ceoucmea (peakyuu 2ai02eHupo8aHus
U HUMPOBAHUsl), noyyeHue u npumenernue. TOKCUIHOCTb apeHOB. | 'eHeTnuecKast CBsI3b
MEXIY yTJIEBOAOPOIAMH, MPUHAIICKAIUMU K Pa3IMYHBIM KJIACCAM.

[TpupoHbIe HCTOYHUKH YTIEBO0pO10B. [IprpoaHbIii ra3 u momyTHbIE HETIHBIC
rasel. Heptp n e€ npoucxoxaenue. CrnocoObl nepepaOOTKu He(TU: NEpPEroHKa,
KPEKUHT (TEpPMHUYECKUN, KaTaTUTUYECKUI), mupoiun3. [IpoaykTel nepepaboTku HEPTH,
UX MPUMEHEHHUE B MPOMBIIUICHHOCTU U B ObITY. KaMeHHBIN yroyib U MpPOAYKTHI €T0
nepepadoTKu.

DKCHepUMEHTAIbHBIE METOJbl HM3yYeHHWs BEIIECTB M UX IMPEBpAICHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IJIacTMacc, KayuyyKoB U pe3uHbl, kouiekuuu «Hedtb» u
«YTOoabpy», MOJIEIMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB M TaJOre€HONPOU3BOJHBIX,
IIPOBEICHHUE IPAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnble 3anaun.

Bbruncienus no ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIECTBA WM MPOJAYKTAa pPEaKUUU IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue opranndecKkue coeAuHEHMsI

[IpenenpHbIe OTHOATOMHBIC CITIUPTHI. METaHO U 3TAHOJ: CTPOCHUE, PUBHUECKUE
U XMMHYECKHE CBOMCTBA (PEaKIMK ¢ aKTUBHBIMH METAJIJIaMH, TaJOT€HOBOJIOPOIaMU,
ropeHue), npuMeHeHue. BoopoaHbie CBSA3M MEXIY MOJIEKyIaMu CiupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YEJIOBEKa.

MHoroaToMHbi€ CIUPTHI. DTUIICHTIUKOJb U TJIMIIEPUH: CTPOCHHE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBHE CO IIECTOYHBIMH METaJIaMHU, KaueCTBEHHAs
peaKkiusi Ha MHOrOaTOMHBIE cIUPTHI). JleiicTBHE Ha opraHu3Mm 4desioBeka. [[puMenenue
TJIMLEPUHA U ITUJICHTJIUKOJIS.

®deHon:  CTpOEHUE MOJICKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbnieruibl u kemotol. DopManberu, aneTaibAerua: CTpoeHre, GU3nYecKue u
XUMHUYECKUE CBOWMCTBA (PEaklMu OKUCIECHUS M BOCCTAHOBJICHHS, Kauy€CTBEHHBIE
peaKkiuu), NoJIy4YeHUEe U IPUMEHECHHUE.

OIHOOCHOBHBIE TIPE/IC/IbHbIC KApPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOeHHE, (HU3NYECKHEe U XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIUE IJIs
KJIacca KUCJIOT, peakius dTepruduKaium), mojlydeHue u npuMmernerne. CteapuHoBasi u
OJIEMHOBAsI KHUCJIOTHI KaK MPEJACTABUTENM BBICIITUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEHCTBHE.



CrnosxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOSIN3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenne xupoB. bruonornyeckas posib 5KHUPOB.

YrieBoasl: cocTaB, KiacCUpUKAIMS YIIEBOAOB (MOHO-, TU- U TIOJIMCAXaPHIbI).
['mioko3a - mpocTedmnii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIBI,
dbu3nYecKkue W XMMHYECKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcumom meau(Il),
OKHUCJICHHE aMMHAa4HbIM PAacTBOPOM OKcHlia cepedpad, BOCCTaHOBICHHE, OpOKEHUE
IJIFOKO3b1), HAX0XKJIEHUE B MPUPOJIe, TPUMEHEHUE, Onoorundyeckas poiib. DOTOCHUHTE3.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemmono3a kak OpUpoAHble Moiaumepbl. CTpoeHue Kpaxmana u
nemnono3sl.  dusmueckne W XUMUYECKHE CBOMCTBAa Kpaxmaya (TUIPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJIbI M3Y4YEHHs BEIIECTB M HX MPEBPAILCHUN:
IPOBEICHUE, HAOMIOACHUE M OIMCAaHWE JAEMOHCTPALMOHHBIX OMBITOB: TOpPEHHUE
CIUPTOB, KA4ECTBEHHBIE PEAKIUU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcunoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCIHCTBHE TJIMLIEPHUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopad u rtuapoxkcuaom Menu(Il), B3aummomeiicTBUE KpaxMmalia C HOJIOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Borumncienus 1o ypaBHEHUIO XUMHUECKOM peakiiuu (Macchl, 00bEMa, KOIMUeCcTBa
UCXOJHOIO BEUIECTBA WJIM MPOAYKTa pPEAKIUH [0 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHl Kak amM(oOTepHble OpraHuyeckue coequHeHus. dusznueckue u
XMMHYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha MpuMepe INIMLKHA). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak MpUpOJHBIE BBICOKOMOJEKYJsSIpHbIE coenuHeHus. llepBuuHasd,
BTOPHYHAS U TPETHUYHAS CTPYKTypa OeIKOB. XMUMUYECKHE CBOMCTBA OEIKOB: THIPOIIU3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIuy Ha OCJIKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Yy4YE€HUS BEIIECTB W UX MPEBPAICHUN:
HAOJIOZICHUE W ONHUCAHHME JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalHs OENKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHSTHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEIHSSI MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIMHEHUUA -
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

OKCIIEpUMEHTAIbHBIE METOJIbl H3YyYEHUS BEUIECTB M UX MPEBPAICHUIN:
O3HaKOMJIEHHE C 00pa3llaMyd IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.



MeXnpeaMeTHbIE CBS3H.

Peanuzanust MEXIpeIMETHBIX CBA3EH MPH U3YYSHUU OpraHn4ecKoi XxuMuu B 10
KJlacce OCYULIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYUYHbIX
NOHSTUN, TaK W TIOHSATHUH, SBISAIOIIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE IMOHSTHS: SIBJICHUE, HAayuyHbIM (hakT, TUIOTE3a,
3aKOH, TEOpHSs, aHaJIM3, CHUHTE3, KJIACCU(UKAIMs, MEePUOAUYHOCTH, HAOIIOJCHHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MmaTepus, JHEPTHsl, Macca, aTOM, FIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YpOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3NUYECKHE
BEJIMYMHBI M €MHUIBI UX U3MEPEHUSI.

buonorusi: kneTka, opraHusM, Ouocdepa, oOMEH BeEUIECTB B OpraHU3ME,
doTtocuHTE3, OMOIOTHYECKH aKTUBHBIE BemecTBAa (OCNKH, YTJIEBOIBI, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOAbI, MOJIE3HbIE HCKONAeMble, TOILIUBO,
pecypcehl.

TexHonorus: MUIIEeBbIe MPOAYKTHI, OCHOBBI PAIMOHATIHLHOTO MUTAHHS, MOIOIIHE
CpEICTBa, JIGKAPCTBEHHBIE H KOCMETHYECKHWE IMpemapaThl, MaTepHalbl W3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUECKHUH 3JIeMEHT. ATOM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DOHepreTuveckre ypoBHH, MOIYpPOBHU. ATOMHBIE OpOUTaNd, S-, p-, d- IJIEMEHTHI.
OcoOeHHOCTH pacmpenesieHUss JJEKTPOHOB IO OpOUTalIsiM B aToOMax 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB. DICKTPOHHAS KOHPUTYpALIUs aTOMOB.

[lepnognuecknii 3akoH U llepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBs3bp IepuOAUMYECKOro 3akoHa H Ileprogmyeckoi CHCTEMBI
xumudeckux sneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
MMM TIPOCTBIX UM CIIOKHBIX BEIIECTB MO TpPyNIaM M IMEepUojaM. 3JHA4YCHHUE
MIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BuIbl XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJSIpHAs W TMOJIApHAs, HOHHAs, MeTaJiMyeckas). MexaHU3MbI
o0pa30BaHUs KOBAJICHTHOW XMMHYECKOU CBsI3U (0OOMEHHBIN U JIOHOPHOAKIIEITOPHBIH).
BopoponHnast cBsizb. BajneHTHOCTB. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKHUCIICHUS.
MoHBI: KATUOHBI ¥ AaHUOHBI.

BemecTBa MOJEKYISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA



COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKHX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THIA KPUCTAIUINYECKOU PEIIETKH.

[lonAaTHe O AUCHEpPCHBIX cHUCTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPTaHUYECKUX BEIIECTB. ['eHeThuecKkas CBSI3b HEOPraHWYECKHX BEILECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIacCaM.

XuMHUYeCcKass  peaxuus. Knaccuukamus  XUMHYECKMX — peakIuid B
HEOPraHWYECKON U OPTraHMYECKOW XUMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS U MPEBPALICHUS SHEPTUU [P XUMUYECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pPa3iudHbIX (akTopoB. OOpaTUMbIC
peakuuu. XHMHYECKOE paBHOBecHEe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XxuMH4YecKkoro paBHoBecus. [Ipunnun Jle [laTtense.

Onektponutuyueckas auccounanus. CunpHble U cnadble 3nekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTEPHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOABl HW3YYEHHsI BEUIECTB W HUX MPEBPAIICHUM:
neMoHcTpauus Tabmun «llepuonnueckas cuctema xumudeckux snemeHToB /[, .
MenpeneeBa», H3y4eHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONKCaHUE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (pa3ioXKEeHHE NEepOoKcHia
BOJIOPOJIa B IPUCYTCTBUHU KaTaau3aTopa, ONPEACIICHUE CPEAbl paCTBOPOB BELIECTB C
MOMOILIbI0 YHUBEPCAIBHOTO WMHIUKATOPA, PEAKUUW HMOHHOIO0 OOMEHA), MpPOBEICHUE
paKkTUYeCKor paboThl «BiusgHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMUMHYECKOM
pEaKLIUN».

PacuérHble 3anaumn.

Pac4€Tel 10 ypaBHEHUSIM XUMUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE
pPacy€ThI, pacUETHI C UCITOJIB30BAHUEM MTOHATHS «MACCOBAs IOJISI BELECTBAY.

Heoprannyeckasi xummus

Hewmeramel. [lonoxxenne HemeraiuioB B [leproanueckor cucTeMe XUMHYECKUX
anemeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTpOeHHsS aToMOB. Dusmyeckue
CBOMCTBAa HEMETAJUIOB. AJIIOTPONHS HEMETAIOB (HAa MPUMEpPE KHUCIOPOJa, CEpbI,
dbocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETA/UIOB (TaJoreHOB, CEphl, a30Ta,
docdopa, yrieposra 1 KpeMHUS) U UX COCIUHEHUHN (OKCUAOB, KUCIOPOACOACPKAIINX
KHCJIOT, BOJXOPOJHBIX COETMHEHHH ).

[TpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenune mertamwioB B llepuomuueckon cucreme XUMHYECKHUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000J0UEK
aToMOB MeTauioB. OOmue ¢usznueckue cBoiicTBa MeTaioB. CIlaBbl METaLIOB.
DNEKTPOXUMUUYECKUI PSIJT HAMIPSYKEHU METAIIIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAIOB (HATpPUM, Kaauil, KaJblIUM,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUM.

OOmue crnocoObl MoNydeHUss MeTayioB. IlpuMeHeHune MeTamuioB B OBITY U
TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHUSI BEIIECTB U UX MPEBPAICHUN: U3yUCHUE
Koyuiekiuu  «MeTtaiiel W cIjlaBb»,  O0pa3lloB  HEMETAJJIOB,  PEIlCHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HaOJIOJIECHUE U OIHUCAaHUE JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJICUCTBUE THUAPOKCHUIA aTIOMUHHUSA C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYeCTBEHHbIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérurle 3amaqn.

Pacuétel Macchl BemiecTBa WM 00bEMa Tra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE WIH 00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, PACUETHI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMK, €CIIM OJTHO U3 BEILECTB
MMEET MPUMECH.

XuMHSA U KM3Hb

Ponp xumum B OOECNEYEHUH HKOJIOTMYECKOM, SHEPreTMYECKOW U MHUIIEBOMN
0€30MacHOCTH, Pa3BUTUM MEAUIUHBL. [loHATHE O HayudHBIX MeETOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJYy4YeHUS
BA)KHEHUILINX BELIECTB.

UenoBek B MUPE BEIIECTB U MATEPHUAIIOB: BaKHEUIIINE CTPOUTEIbHBIE MATEPUATIBI,
KOHCTPYKIIMOHHBIE MAaTE€pHUajbl, KpacKW, CTEKJIO, KepaMuKa, Marepuanbl s
AIIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKUE U MUHEPaATIbHBIE YI00OpEHUSI.

Xumusi W 300pOBbE YEJIOBEKA: IMpaBUJIa UCIOIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MacHOTO MCIOJIB30BaHUS MPENapaToB ObBITOBOM XUMHUHU B
ITIOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeaAMETHBIX CBSI3€M MPHU U3YyYEHUU OOLIEH U HEOPTraHUYECKON
xuMuH B 11 Kitacce ocymiecTBIsSETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATHM, TaK W TOHSATUMN, SIBISIOIIMXCS CHUCTEMHBIMU MJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4dHbIA (aKT, THIOTE3a, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, Kiaccuukaius, MNEePUOJAUYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®du3nka: Marepusi, SHEPrusi, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJAMOAKTUBHOCTH, MOJIEKYJIA, SHEPIreTUUYECKUN YpPOBEHb, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHHME BEIIECTBa, (PU3MUECKHE BEIMYMHBI U CIUHHUIBI MX
WU3MEpPEHUS, CKOPOCTb.

buonorus:  knetka, opraHm3M, O9Kocuctema, Ouochepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.



Feorpa(bml: MHUHCpAJIbI, TOPHBIC IIOPOAbI, IMOJE3HBIC HCKOIIA€CMBIC, TOIIJIMBO,

pecypcehl.
TexHoynorus: XUMHUYECKas MPOMBIIUICHHOCTh, METaJUTyprusi, IPOU3BOJCTBO

CTPOUTCIIbHBIX MATCPHAJIOB, CEIBbCKOXO03SMCTBECHHOE IMpOMU3BOACTBO, IIHIICBAsA
IMPOMBIINIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH IMPOMBINIJICHHOCTD, IMpON3BOACTBO
KOCMCTHYCCKHUX  IIPCIIApaTOB, IIPOU3BOACTBO KOHCTPYKHHWOHHBLIX MATCPHUATIOB,
QJICKTPOHHAA NPOMBIIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

Peanu3zanusi BOCIUTATEIBLHOI0 NOTEHINAIA HA YPOKAX XMMHH MPEJITOIaraect
CJIEIyIOIIEe: - YCTAaHOBJICHUE IOBEPUTEIbHBIX OTHOLIEHUN MEXKIY YUUTEIEM U €ro
YYEHHKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSATHIO YUAIIUMUCS TpeOOBaHUN
U TIPOCHO yUUTENIsl, MPUBJICUEHUIO UX BHUMAHUSI K 00CYK/1aeMON Ha ypOKe
nH(popMaIK, aKTUBU3AIMU UX TTO3HABATEIILHOU €SI TEILHOCTH; - TOOYK/ICHHE
IIKOJBLHUKOB COOJIIOZaTh HA YPOKE OOIIECTPUHSITHIE HOPMBI TTOBEICHUSI, PAaBUIIa
OOILIEHHS CO CTAPIIUMHU (YUUTEISIMH) U CBEPCTHUKAMU (IIIKOJIbHUKAMHU ), TIPUHITUTIBI
y4eOHOM AUCIUIUIUHBI U CAMOOPTaHU3AIUY; - IPUBJICUEHNE BHUMAHUS IKOJbHUKOB
K [ICHHOCTHOMY aCIIeKTYy U3y4YaeMbIX Ha ypOKax SBJICHUM, OpraHU3alMs UX PaboThI C
MOJIy4aeMoi Ha ypOKEe COIMAIbHO 3 3HAaYUMOI HH(POpMAIIUEH - UHULIIUUPOBAHUE €€
00Cy>X/IeHHUsI, BBICKa3bIBAHUS YUAIIMMUCS CBOETO MHEHHS TI0 €€ MTOBOY, BEIpaOOTKU
CBOET0 K HEW OTHOIICHUS; - UCIOJIb30BaHNE BOCTIMTATEIBHBIX BO3MOXKHOCTEH
CoJiep>KaHMs yUeOHOI0 MpeIMETa Yepe3 IEMOHCTPAIUIO JIETSIM TPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEJICHMUS, IPOSIBIICHUS YETOBEKOJIIOOUS 1
JT00pOCepPACYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB JJIsSl UTCHHUS, 3a]1a4
JUTSL petieHust, TpOOIeMHBIX CUTYAIHH JIJ1si 00CYKICHUSI B KJIacce; - MPUMEHEHHE Ha
YPOKE MHTEPAKTUBHBIX (HOPM pabOTHI yUaITUXCsl: HHTEIIEKTYATbHBIX UTP,
CTUMYJIMPYIOIIUX MO3HABATEIbHY MOTUBAIIUIO IKOJIBHUKOB; IUCKYCCU, KOTOPBIE
JAI0T YYaluMCsl BO3MOKHOCTh MPUOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOTO
JMajora; rpynnoBoi paboThl Wi pabOThI B Tapax, KOTOPbIE y4aT MIKOJIHHUKOB
KOMaHJHOM paboTe U B3aUMOJEHCTBUIO C IPYTUMHU JIETHMU; - BKIIOUEHHUE B YPOK
UTPOBBIX MPOIEAYP, KOTOPhIE MOMOTAIOT MOJIJIEPKAaTh MOTHUBAIIUIO IETEH K
MOJIYYCHHUIO 3HAHUM, HAaJTA)KUBAHUIO MIO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIICHUH B
KJIacce, TOMOTAaI0T YCTAHOBJICHUIO TOOPOKENATEIbHON aTMOC(EpPHI BO BPeMs YPOKa; -
opranu3zanus medcTBa MOTUBHPOBAHHBIX U dPYIUPOBAHHBIX YUaITUXCS HAJl UX
HEYCIIeBAIOIIUMH OJTHOKJIACCHUKAMHU, TAFOIIET0 MKOJbHUKAM COLIMAIBHO 3HAYUMBIN
OTBIT COTPYAHUYECTBA U B3AUMHOM IMOMOIIH; - MTHUIIMUPOBAHUE U TTOICPIKKA
HCCIIEIOBATENbCKOM IEATEILHOCTH IIIKOJILHUKOB B paMKax peajiu3aliud MU
WHIMBUAYJIbHBIX U TPYIIIOBBIX UCCIIEA0BATEIBCKUX MPOEKTOB, UTO AACT
IIKOJIbHIKAM BO3MOYKHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIIECHUS



TEOPETUIECKON MPOOIEMbI, HABBIK TEHEPUPOBAHUS U 0(HOPMIICHHUSI COOCTBEHHBIX
U/iell, HABBIK YBAKUTEIHHOTO OTHOUICHUS K Uy KUM UAesIM, 4 opOpMIICHHBIM B
paboTax Ipyrux ucciaeaoBaTeneld, HaBbIK IMyOJIMYHOTO BHICTYIUICHUS TIepeN
ayauTopuell, apryMeHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3pEHHSL.
1. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IPOI'PAMMBI 110
XUMHUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

®I'OC COO ycraHaBiauBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHUSA
oOy4YaromMMHCsl TporpaMMm  cpeiHero oOmiero oOpa3oBaHusl  (JUYHOCTHBIM,
METanpeIMETHBIM U TIpeAMETHbIM). HayuHO-MeTOuYecKoi OCHOBOM /1Jist pa3paboTKu
IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOECHHUS MNPOTrpaMM CpPEIHEro oO0IIero oOpa3oBaHUs
SBJISIETCA CUCTEMHO-/ACSTEILHOCTHBIN MOAXOI.

B COOTBETCTBUM € CHUCTEMHO-JEATEIIBHOCTHBIM IOAXOAOM B CTPYKTypE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPeAMETa « XMMHUS Ha YPOBHE CPEHETO 0OIIETo
00pa30BaHUsl BIJIEIEHBI CIAEAYIOIINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKOM TpakJIaHCKOW HWJIECHTUYHOCTU -
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4YKME MOTUBAIIMU K O0yYEHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOACTBOBAaTbCA B CBOEH
JEATEIbHOCTH I[I€HHOCTHO-CMBICJIOBBIMU yCTAHOBKaMH, MPUCYIIUMHU LIEJIOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4yue TMPaBOCO3HAHUS JKOJIOTUYECKOW KYJIBTYPbl M CIHOCOOHOCTH CTaBUTH
LEJTU U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS MpeaMeTa «XUMHs» JIOCTUTAlOTCA B
CANHCTBE Y4YeOHOW M BOCHUTATENBHOW JIEATETHHOCTH B COOTBETCTBHH C
r'YMaHUCTUYECKUMHU, COLUMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
ujeaJaMu pOCCUMCKOTO TPaXKJaHCKOTO OOIIECTBA, MPUHATHIMU B 00IIECTBE HOPMaMHU
M TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOIIMMHU TMpOLIECCaM  CaMOIIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYarOIIIMXCA.

JIuyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI MpeaMeTa «XUMHUSD»  OTPAKAIOT
chOpPMHPOBAHHOCTh OIBITA I[IO3HABATEIbHOW W TPAKTUYECKOW JIESITEIbHOCTH
oOyyJaroImmxcsl o0 peain3alui MPUHATHIX B OOIIECTBE I[EHHOCTEW, B TOM YHUCJE B
4acTH:

1) rpa:kaaHcKoro BOCIIUTAHMS :

OCO3HAHMS O0YYaIONUMHUCS CBOMX KOHCTUTYIIHMOHHBIX TIPAaB U OOS3aHHOCTEH,



YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U TMpaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOHW AESITENBFHOCTU MPH CO3/IaHUU yUEOHBIX
MPOEKTOB, PEIICHUU y4€OHBIX M MO3HABATEIbHBIX 3aJa4, BBHITOJTHEHUU XUMHUECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W MPUHUMAThb MOTHUBBI, HAMEPEHHMs, JIOTUKY U
apryMeHTBI JPYTUX [PU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) NMaTpUOTHYECKOr0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K TIpOLlecCy TBOpUYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTHIKEHHS HAyKH €CTh PpEe3yJbTar
JUINTENIbHBIX ~ HAOJMIONEHUM,  KPOMOTJIMBBIX  AKCIIEPUMEHTAJIbHBIX  IOMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeCa U IO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH M ITOCJIEAYIOIIEM aHAJIU3E
UH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYalliH, CBSI3aHHbIE C XUMUYECKUMU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIC PEIICHHs, OPHUEHTHPYSICh HA MOpPAJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBaTh CBOE MOBEACHUE M TOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX W MPAaBOBBIX HOPM M OCO3HAaHUE MOCIEACTBUI 3THUX
IIOCTYIIKOB;

4) ¢opmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAHUSl  [IEHHOCTEH 370pOBOro M  0Oe3omacHOro oOpa3a  KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IEHUsT TIpaBWJI 0OE€30MacHOrO OOpallleHHus C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUS LICHHOCTH MPABWJI UHJIMBU1YaIbHOTO U KOJUIEKTUBHOT'O 0€30MMaCHOIr0
MOBEACHUS B CUTYAIUSIX, YITPOXKAIOUIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TOCHEACTBUA W HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JeSITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH HA AKTUBHOE YYacCTHE B PELICHUM MPAKTHUYECKUX 33]a4 COLUATbHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY HM3Yy4YEHUIO0 Mpodeccuil pa3ianudHoro poaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBQXEHUS K TPYAY, JIOJIAM TPYa U pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOOPY HMHIWBHAYyaJIbHOM  TPACKTOPHH
oOpazoBanus, Oyayiiel MpopeccCuu U peanu3alui COOCTBEHHBIX JKU3HEHHBIX IIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HWHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHYeCcKOro BOCIIMTAHUSA:

OKOJIOTHYECKH IIEIeCO00pa3HOTO0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHUMAaHUSL TJ00aJBbHOTO XapakTepa HSKOJOTHYECKUX NpoOsieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOIb30BaHUS JTOCTUKEHUM XUMUH JJIsI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HETIPUATHS JCUCTBUI, MPUHOCAILIUX BPEJ OKPYKAOIIEH TPUPOTHON
cpele, yMEHHUs NPOTHO3UPOBATH HEOJATONPHUSATHBIE HSKOJIOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOrO SKOJOTHYECKOTO MBIIUIEHHS, SKOJIOTHYECKOW KYJIbTYPHI,
ONBITA JEATEILHOCTH JKOJOTUMYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMU B MMO3HABATEIHHOM, KOMMYHUKATUBHOM M COIIMAJILHOM MIPAKTUKE, CTIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOhoOuH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMSL:

c(hOpPMUPOBAHHOCTU  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CeMPUKH XUMUU KaK HAyKW, 0CO3HaHUS e€ poyiid B GOpMHUPOBAHUHN
PAIMOHAIIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM I€JIOCTHOTO MPEICTaBIICHUs 00
OKPYXaIOIIEM MUPE KaK O €IMHCTBE MPUPOABLI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH Mpo0JieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOM [IUBUJIN3AIH: B
e€ TYMaHHCTUYECKOW HaIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUU HOBOW Oa3bl
MaTepUAIbHOW KYJIbTYpPbl, PEIICHUH TJIOOATBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA - CBIPbEBOM, DHEPrE€TUYECKOM, TMHUIIEBOM U  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, O0ECIICUCHUH YCIOBUN YCHEIIHOTO Tpyda U
HKOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKJAO0TO YjeHa OOIIeCTRa;

€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: IOHUMAaHUS CYITHOCTH METOJIOB ITO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh IMOJydaeMbIe
3HAHUS JIJIs1 aHaJIM3a U OOBSICHEHUS SIBICHUM OKPYIKAIOIIET0 MUPA U MPOUCXOISIINX B
HEM W3MEHEHUH, YMEHHS JeaTb 0OOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAyUYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IETBI0 TTOJYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIH30BATh XUMUYECKUE 3HAHUS JIJISI PEIICHUS



po0sIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M CIHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUA 10 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax npodeccuoHaIbHON

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOEHMsI y4eOHOro MpenMera «XHUMHUsS» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSL dbopmMupoBanus MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOILIEHAYYHbIE MOHATHUS, OTpaXaroulue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U chHeuupuKy METOJO0B IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, HHEPrHs, SBJICHHUE,
polecc, CUCTEMA, HAay4HbIA (DAKT, MPHUHIMI, TUIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsl, UccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisiTuBHbIE), oOecrneunBaronme (GopMUpoBaHUE (PYHKIIMOHAIBHON I'PaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIH 00y4JaroIuXxcs;

CIIOCOOHOCTh OOYYaIOIIUXCSl UCIOJIb30BaTh OCBOECHHBIE MEXIUCIUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE JEHCTBUS B IO3HABATEIBHOU
Y COLIMAJIBHOM IIPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMHU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JI€HCTBUSIMHU.

OgByaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH NO03HABaTeJIbHbIMH
AeCTBUSIMM:

1) 0a3oBble JJOoruYecKme JeicTBUsI:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTyallM3UpOBaTh MpoOJeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONMpEeNeNsaTh UEAN MACSTENbHOCTH, 3aJaBas MapaMeTpbl WU KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh TPU OCBOCHUM 3HAHUN NPHUEMBI JIOTUYECKOTO MBILUICHUS -
BBIICIIATh XAPAaKTEPHbIE IPU3HAKW TMOHATHM M YCTAaHABIMBAaTh MX B3aMMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS JIsI OOBSICHEHMS] OTACNbHBIX (DaKTOB U
SIBIICHU;

BbIOMpATh OCHOBAHUS M KPUTEPUHU ISl KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX
pEeaKUunii;

yCTaHaBJIMBAaTh  NPUYMHHO-CIEJICTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE, J€TYKTUBHBIE, 10 AHAJIOTHH ),
BBISIBIISAITH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PACCMATPUBAEMBIX SIBICHHSX,
(dbopMyIIMpOBaTh BHIBOJIBI M 3aKTIOUCHUS;

IPUMEHATh B IPOLIECCE IMO3HAHMS, HCIOIb3YEMbIE B XHMHH CHMBOJUYECKHE
(3HAKOBBIC) MOJENH, TPEOOPA30BLIBATH MOJICIBHBIC MPEICTABICHUS - XUMHUYECKHUM
3HAK (CMMBOJI) 3JIEMEHTa, XUMHUUYECKas popMyJia, ypaBHEHUE XUMHUUYECKOU peakiuu -
OpU pEHIeHUH Y4eOHbIX IO3HABATENBHBIX U MPAKTHUYECKUX 3aJlay, MPUMEHSThH
Ha3BaHHbIE MOJICJIbHBIE MPEJCTABICHUS IS BBIABICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIEA0BATEIbLCKHE 1eHCTBHUA:

BJIAJ€Th OCHOBAaMH METOJOB HAy4YHOIO TO3HAHUS BEIIECTB W XHUMHYECKHX
peakuuii;

(GbopMyIupOBaTh LUEIN U 33Ja4H UCCIEIO0BAHMS, UCIIOIb30BATh MOCTABJICHHBIE U
CaMOCTOATEIBLHO CPOPMYIHPOBAHHBIE BONPOCHI B KAYECTBE NMHCTPYMEHTA MMO3HAHUS U
OCHOBBI JJ11 (POPMUPOBAHUS THIIOTE3bI 110 MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU,

BJIAJETh HABbIKAMH CAMOCTOSTEIBHOTO IUIAHMUPOBAHUA M  NPOBEICHUS
YYEHHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSA HaOMIOAaTh 32 XOJOM
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yJsibrar, (pOpMyIUpOBATH
000OIIEHHSI ¥ BBIBOJBl OTHOCHUTEIBHO JOCTOBEPHOCTH DPE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHWYECKOM  MCCIIEIOBATEIbCKOM W IPOEKTHOU
JEeSATEIbHOCTH, MPOSIBISATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEILHOMY MOUCKY
METOJIOB PpELICHUs NPAKTUYECKUX 3a1ad, IPUMEHEHUIO PA3JIUYHBIX METOJ/IOB
MIO3HAHUS.

3) pabora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMaAUU (Hay4HONOMYJIsIpHAS
JUTEpaTypa XMMUYECKOTO COJIepKaHus, CIIpaBOYHbIE ocoOus, pecypcbl UHTepHeTa),
aHaJIM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUJOB U (POPM NPEICTaBICHUS, KPUTUUECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

bopMyIupOBaTh 3aMpoChl U NPHUMEHSATh Pa3IUYHbIE METOJbl NpPH TOHUCKE U
otbope uHdpopmaIuu, HeoOX0AUMOM ISl BHITIOTHEHUS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO
TUIIA;

npuoOpeTaTh  OMBIT  WCIOJIb30BaHUA HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIBbHYIO (hOpMy MpeacTaBieHus: nHpopMauu
(cxembl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYUYHBIN S3BIK B KAU€CTBE CPEACTBA MPH pabdOTe ¢ XUMHUYECKOM
uHbopMaIue: IPUMEHATh MEeXIPEIMETHbIE ((PU3NUECKUE U MATEMAaTUIECKUE) 3HAKU
¥ CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HATJISIAHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JeCTBUSIMU:

3a/1aBaTh BOMPOCKHI MO CYIIECTBY OOCYKIaeMOW TEMbl B XOJC AHAJIOTA W/WIA
JMCKYCCHH, BBICKA3bIBaTh WJEH, (HOPMYIUPOBATH CBOM IPEIJIOKECHHUSI OTHOCUTEIHHO
BBITIOJTHCHHUS MIPEJIOKCHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIIMCH pe3yJIbTaTOB IT03HABATCIIBHON JIEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHLHO HMJIM COBMECTHO CO CBEPCTHHUKAMH IPHU BBHITIOJTHEHUHU
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHIECKOW pabOThl TO HCCICAOBAHHIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peallu3aluy YIeOHOrO IMpoekTa U (pOpMyIHpPOBaTh BHIBOJIBI 11O
pe3yabTaTaM TPOBEIEHHBIX HCCICAOBAaHUN MyTEM COTIACOBAHUS ITO3HMIIMH B XOJC
o0CyXeHuss 1 0OMEHa MHEHHUSMHU.

OBj1aieHHe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO TUIAHUPOBAaTh M OCYIICCTBJIATH CBOIO ITO3HABATEIHLHYIO
NeATEeNIbHOCTh, Ompeaeisii e Ield W 3aJadd, KOHTPOJUPOBaTH M IO Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh IIpEJIaracMblii  aJIrOPUTM  JICUCTBUUA  TIpH
BEITIOJITHCHUHM Y4YEOHBIX M  MCCIIEIOBAaTEIbCKAX 3aJad, BBIOMpaTh HauboJee
3¢ (HEKTUBHBIN CIOCOO MX PEIICHUS C YUETOM TOJYyUYCHUSI HOBBIX 3HAHUI O BEIECTBAX
U XUMHUYECKUX PEaKIIUIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEIIbHOCTH Ha OCHOBE caMoOaHajau3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudecKkasi XMMHUsh OTPaKaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHUH O  XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUU SIBJICHUU TIPUPOJIbI, B
GOpMUPOBAHUM  MBIIUJICHUSI M KYJIBTYPbl JMYHOCTH, €€ (PYyHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS] MPAKTUYECKUX 3a4ad U DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEIE;

BJIAJCHUE CUCTEMOU XUMHYECKHUX 3HAHUH, KOTOpas BKJIFOYAECT:
OCHOBOTIOJIAraloIINe MOHATUS (XMMUYECKUM AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJIa, BaJCHTHOCTb, JJICKTPOOTPULATEILHOCTh, XUMHUYECKAsl CBSA3b,
CTpyKkTypHasi (opmyna (pa3BépHyTas U COKpamliéHHas), MOJib, MOJISIpHas Mmacca,
MOJISIpDHBIN  00BEM, YTJEPOJAHBIN CcKeneT, (GyHKIUOHAIbHAS TPYIIa, pPaJuKal,
M30MEPHsI, U30MEPBI, TOMOJIOTUYECKUN PSJ, TOMOJIOTH, YIJIE€BOJOPOAbI, KUCIOPOI U
a30TCOJICp)KAIIME  COCAUMHEHMS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJIAPHbIE COCAWHEHUs); TEOPUM M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemecTB A. M. BbyTtiepoBa, 3aKOH COXpaHEHUS MacChbl BEILECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XMMHUHU; MHUPOBO33PEHUECKUE 3HAHMS,
Jekalye B OCHOBE IOHUMAaHHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SBJICHUMH,
(dakToNOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U OE30MacCHOM
WCITOJIb30BAHUN BAKHEUIIINX OPraHUYECKUX BEIICCTB B OBITY W MPAKTHUECKOU
NEATEIIBHOCTH YEJIOBEKa,;

chOpPMHPOBAHHOCTh YMEHUW BBIABISATH XapaKTEpHbIE TMPU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh HMX B3aWMOCBS3b, HUCIIOIb30BaTh COOTBETCTBYIOLIWE IOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS ¥ MPEBPAIICHUN OPraHMUYE€CKUX COCTUHEHUN;

chOPMHPOBAHHOCTh YMEHUW HWCMOJIb30BaTh XHMHYECKYI0 CHMBOJUKY JIJIS
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHOM) hopmyT
OpraHWYECKUX BEUIECTB U YPABHEHUN XMMHUYECKUX PEAKLINNA, U3rOTABINBATh MOACIIH
MOJIEKYJl OPTraHMYECKHX BEIIECTB M1 WUIIOCTPAlMM WX XHMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATH MPUHAICKHOCTh H3YUCHHBIX
OpPraHUYECKHUX BEIIECTB 110 UX COCTABY U CTPOCHUIO K ONPEIeIEHHOMY KJ1acCy/TpyIie
COCIMHEHUN  (YIJIEBOJOPOJABI, KHUCIOPOJ W  a30TCOJAEpXKAIlHe COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COEIWHEHMS), JaBaTb MM Ha3BaHUS IO CHUCTEMATUYECKOM
HomeHknatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIbHBIE HA3BAHMS OTAEIbHBIX
OpraHUYECKUX BEILIECTB (ITUJICH, MPOMUJIEH, alleTUJICH, STUJICHIJIUKOb, TJIUICPHH,
denon, dopmanbaerua, aneTaabAeTUu]l, MypaBbUHAs KHUCIIOTa, YKCyCHash KHUCJIOTa,
OJIEMHOBAs KUCJIOTa, CTEAPUHOBAS KMCIIOTA, TIII0K03a, PPyKTO3a, KpaxMall, IeJUIi0I03a,
TJIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPENETATh BUJBI XHUMHYECKOM CBSI3M B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

chOpPMHPOBAHHOCTh YMEHHS TPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemecTB A. M. byTiepoBa st 0ObSICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAB, CTPOCHUE, (U3UIECKUE U
XUMHUYECKUE CBOMCTBA THITUMYHBIX MPEICTABUTEIEH PA3IMUHbBIX KJIACCOB OPTaHUYECKUX
BelecTB (MeTaH, dTaH, dTUJICH, TIPOIUJICH, alleTuiIeH, OyTaaueH-1,3, MeTrIOyTaaueH-
1,3, 6eH30J1, METaHOJ, ATAaHOJI, ITUJICHIJIMKOJb, TIULEPUH, (DEHOJI, aleTalbIerul,
MypaBbHHAsl U YKCYCHAasl KMCJOTHI, IJIIOK03a, Kpaxmal, LEeJUI0I03a, aMUHOYKCYCHAs
KHUCJIOTa), WIUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXAY HUMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YTJIEBOJIOPOIHOTO
ChIpbs (HEQTh, TPUPOAHBINA Ta3, Yyroiyb), CIOCOObI UX MepepaboTKU M MPaKTUYECKOE
MIPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;

chOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH BBIYUCICHHUS TI0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00BEMa, KOJWYECTBA HCXOJHOTO BEIIECTBA WM TMPOAYKTa
pEeaKIiUy MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECCTB



WM MPOAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METOJIaX
HAay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH IIPU U3YUYECHUH BEIIECTB U XUMUUYECKUX
ABJCHUN (HAONIOJEHUE, U3MEPEHUE, FKCIEPUMEHT, MOJEIUPOBAHUE), UCIIOIb30BATh
CUCTEMHbBIC XUMUYECKUE 3HAHUSI JUISl IPUHSITUSL PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHUEM;

chOpMHPOBAHHOCTh YMEHUU COONIOAATh MpaBWia MOJIb30BAHUS XUMHUYECKON
nocyAoH M J1abopaTOpHBIM O0OpYyIOBaHMEM, a TakXKe IMpaBWia OOpaieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHMHM IUUIAHUPOBATh W  BBINOJHATH XUMHYECKUN
HKCIIEPUMEHT (MIPEBPAILCHHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOJyuYEHUE
ATUJICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPraHUYECKHUX BEILIECTB,
JieHaTypaiys OeJIKOB MPU HarpeBaHUU, I[BETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMHU TEXHUKU 0€30MaCHOCTH MU 0OpaIleH!H C BEIECTBAMU U JIA00PATOPHBIM
000pyZIOBaHUEM, MPEACTABISITh PE3YJIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (popme
3alUCH YPaBHEHUM COOTBETCTBYIOIIMX peakivii U (GOpMyIHPOBAThH BBIBObI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHMM KPUTHYECKH AHAIMU3UPOBATH  XUMHUUYECKYIO
uHboOpMaIMIO, TOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEICTBa MacCOBOU
undopmaruu, aTepHET U Apyrux);

c(hOpMUPOBAHHOCTH YMEHUHI co0Jo1aTh MpaBuia 3KOJIOTUYECKHU
11e71ecO000pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JIESITEIHLHOCTH B LIEJISIX COXPaHEHUS
CBOETO 3J0pOBbS M OKPYXKAIOLIEW NPUPOAHOM CpeIbl, OCO3HABATh OIIACHOCTH
BO3J/ICMICTBUSI HA )KUBBIE OPTAHU3MBbI ONIPEICIIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMAs
cvpicnt mokazatens [1/IK, moscHsaTh Ha mnpuMepax CcHocoObl YMEHBIICHHUS U
MPEIOTBPALIECHUS KX BPEHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JIs. OOy4Yarolmuxcss € OTrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHE
NPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYNMHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYaIOIMUXCs: YMEHUE UCTIOB30BaTh peibedHO-
TOYEUHYI0 cucteMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmy.

11 KITACC

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS Kypca «OO01Ias u HeopraHuyeckass XUuMUsD)
OTPAKAKOT:

chOpPMUPOBAHHOCTh  MPEJACTABICHUN: O  XUMHUYECKOM  COCTaBJISAIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SBJICHUU TPUPOIBI, B
GbopMHpPOBAaHUN MBIIUICHUS W  KyJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUsS] MPAKTUYECKUX 3aJad U DKOJIOTHYECKU



000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U TIPUPOJIHOM CpeEIE;

BJIaJICHUE CUCTEMOH XUMHYECKHUX 3HAHUH, KOoTopas BKJIIOYACT:
OCHOBOITOJIATAIONINE TIOHATHS (XUMWYECKUA DJIEMEHT, aToM, HW30Tom, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHb OKHUCIICHUS, XUMHYECKasl CBA3b
(KoBaJIeHTHasi, MOHHAs, METaJUIMYECKasi, BOJOPOHAS), KPUCTAJUIMUECKas peIIéTka,
TUNBl ~ XUMUYECKHUX  PEaKUUi, pacTBOpP,  DJIEKTPOJIUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAST  JUCCOLMALNS, OKHUCIHTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklui, XUMUYECKOE€ pPABHOBECHE);, TEOPUM M 3aKOHBI (Teopust
AJIEKTPOJIUTUYECKON JUCCOLUALMH, epuoanueckui 3akoH Jl. 1. MeHnneneeBa, 3aK0H
COXpAaHEHMsS] MACChl BEIIECTB, 3aKOH COXPAHCHUA M TMPEBPAIICHUS SHEPTUHM TIPHU
XUMHUYECKUX  PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK  XHUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAaHUS MPUYUMHHOCTA U
CUCTEMHOCTH XHMHUYECKHX SIBJICHUM, (PAKTOJOTUUECKUE CBEJACHUS O CBOWCTBAX,
COCTaBe, IMOJYYEHUH U OE€301aCHOM HCIMOJb30BAaHUM BAXKHEHIIIMX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUN BBISABJISATH XapaKTEpPHbIC IIPU3HAKU TIOHATHUH,
YCTaHABJIMBATh WX B3aHUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHSA IIPU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BATh XUMHUYECKYI) CHUMBOJIMKY IS
cocTaBiieHUs  (GopMyJ  BEIIECTB M  ypPaBHCHHH  XUMHYECKUX  PCaKIIHH,
cucremarndeckyro HoMeHKIaTypy (IUPAC) m TpuBuanbHbIe Ha3BaHUS OTISIBHBIX
HEOPTaHUYECKUX BEIIECTB (YrapHbIi ra3, yrieKUCiblid ra3, aMMuaK, raiéHasi i3BecTh,
HeraméHas U3BeCTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACNISITh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XAMHUYECKHUX AJIEMEHTOB B COEJIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBA3U
(koBaJIcHTHasi, WOHHAS, METaJUIMYeCcKas, BOJAOPOAHAs) B COCAMHCHUAX, THII
KPUCTAUIMYECKON pEemETKM KOHKPETHOTO BeIlIecTBa (aTOMHAas, MOJICKYJIsIpHas,
WOHHAs, METAJTMYECKasi), XapakTep Cpelbl B BOJHBIX PacTBOpPaX HEOPTraHUUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAICKHOCTh HEOPTAHUICCKHUX
BEII[ECTB 10 MX COCTAaBY K OMNpPEACIEHHOMY KJIAcCy/TPYIINE COCIWHEHUN (TMPOCThIC
BEIIIECTBA - METAJUIbl U HEMETaJUIbl, OKCHJbl, OCHOBAHUSI, KUCIOTHI, aM(pOTEpPHBIC
TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTH YMEHUN PACKPBIBATh CMBICT TIepuoanyeckoro 3akona J[. 1.
MenpeneeBa U JEMOHCTPUPOBATH €T0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIHHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB
XAMHUYECKUX 3JieMeHTOB 1-4 mnepuonoB Ilepmogmyeckoil CUCTEMBI XUMHYECKHUX



anemenToB J[. M. MenneneeBa, ucCnonb3yst MOHATHS «S-, pP-, d- DIEKTpPOHHBIE
opOUTANN», «IHEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMMMUYECKHUX DJIEMEHTOB M HX COCAMHEHUUA MO MepHojaM U TpyIIam
[leprognyeckon cucTteMbl XUMUYECKHX d1eMeHToB [[. Y. Menneneesa;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) OOIIHE XUMUICCKUC
CBOICTBA HEOPraHMYECKUX BEIIECTB  Pa3IUYHBIX  KJIacCOB, MOATBEPKIATh
CYILIECTBOBAHME T'E€HETUYECKOW CBSI3M MEXK]Yy HEOPraHMYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpPMHPOBAHHOCTh YMEHHUS KIACCU(UIIMPOBATH XUMUYECKHE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBy pEarupylolux BEIIEeCTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHHIO CTENEeHEH OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiiK, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIUN pa3TUUHBIX TUIIOB,
MOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKlMii HOHHOTO OOMEHa, YUYUTHhIBAs YCIOBUS,
MIPU KOTOPBIX ATH PEAKLINU UAYT 0 KOHIIA;

chOpPMHUPOBAHHOCT, ~ YMEHUW  MPOBOAUTH  PEAKIMH, MOJATBEPKIAIONINE
Kaue€CTBEHHBIN COCTAB PA3JIMUHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECCTB;

cOPMHPOBAHHOCTh ~ YMEHUH  PACKpbIBaTh  CYIIHOCTb  OKHCJIHUTENIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIU MOCPEACTBOM COCTABJICHUS AIEKTPOHHOTO OajaHca dTUX
pEeaKLHnii;

c(hOpMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakluy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUS! XUMUYECKOTO0 PaBHOBECHUS B
3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle llarenke);

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTePU30BaTh XUMUUYECKHUE TIPOIIECCHI, JIEIKAITUE
B OCHOBE IIPOMBIIUICHHOTO TOJYy4Y€HUsI CEPHOM KHCIOThI, aMMHaKa, a TakKxKe
c(hOpMUPOBAHHOCTh  MpPEACTaBIECHUNA 00 OOHMX HAy4YHBIX MPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

chOpPMHPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYHCICHUS C MCIOJIB30BAaHUEM
MOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUH Ta30B MpHU
XUMHUYECKUX pEaKLMSIX, Macchl BEUIECTBA MM OOBbEMA Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0BbEMY OJHOTO M3 YYACTBYIOLIMX B peakUuu
BEILECTB, TEIUVIOBOro 3(p@deKra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWia TOJIb30BAHUS XUMUYECKOUN
nocyol W JabopaTOpHBIM OOOpPYJOBAaHHEM, a TakKe IMpaBWiIa OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSMHU IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

chOPMHPOBAHHOCTh YMEHHMHA IUJIAHUPOBATh W  BBIMOJHATH XHUMHYECKUUN
HKCIIEPUMEHT (Pa3lIO’KeHHE TEPOKCHIa BOJOPOJAa B MPHUCYTCTBUM KaTaau3aTopa,



OIpPENIETICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA,
BJIMSIHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKlUU, peaKliMi HOHHOTO
oOMeHa, Ka4eCTBEHHBIC PEaKIMH Ha CyibdaT-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHWUS, pEIICHHE IKCIEPUMEHTANbHBIX 3a/ad Mo TeMaM «MeTauiby u
«Hemeranibny) B COOTBETCTBUY C MPAaBUIAMHU TEXHUKH O€30MaCHOCTH MIPpH 00pallieHuu
C BEILIECTBAMU U JIAOOpPaTOPHBIM OOOPYJIOBaHUEM, IHPEIACTABIATH pPE3YJIbTaThl
XMUMHUYECKOTO SKCIIEPUMEHTA B JOPME 3aMCHU YPaBHEHUI COOTBETCTBYIOIIMX pEeaKLUi
U GOpMYIIMPOBATH BBIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUW KPUTHYECKH aHAIM3HPOBATh XHMHUYECKYIO
UHpOpMAIMIO, IOJy4aeMyl U3 pa3HbIX HCTOYHUKOB (CpeiacTBa MacCOBOM
KOMMYHHUKaIu, MHTEpHET U Ipyrux);

C()OPMUPOBAHHOCTh  yMEHMMU co0mroaTh OpaBWia  3KOJOTMYECKH
EJIeCO00PA3HOTO MOBEJCHUS B OBITY U TPYJOBOU JEATEIBHOCTH B IENSAX COXPAHCHUS
CBOETO 3J0POBbS M OKpYXKAIOLIEH MNPUPOJHOM cpenbl, OCO3HaBaTh OIACHOCTh
BO3/CICTBUS Ha >KUBBIE OPTraHU3Mbl ONpPENEIEHHBIX BELIECTB, MOHMMAsl CMBICI
noka3zarens [IJIK, nosicHsaTe Ha npruMepax crocoObl YMEHBIIEHUS U IPEIOTBPALLIECHUS
UX BPEIHOTO BO3JCHCTBHUS Ha OPTaHU3M YEIIOBEKA;

Ui OOyYaroluXcss C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIIENBIX M CJIAa0OBUIAIIMX 00YyYAIOIIUXCS: YMEHUE UCIOIB30BaTh peabeHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins Ay 3anucu XumMuueckux (Gpopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Ko/In4ecTBO 4acoB JJIeKTPOHHBIE
(uudposrbie)
Ne n/ HaumenoBaHue pasieJioB H TeM Koutpoabubie | IlpakTuyeckue 00pasoBaTe/bHbIE
NporpaMmMsbl Bcero padoThI padoThI pecypebl
Paznen 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer oprannyecko xumuu. Teopust
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUI A. 3 https://resh.edu.ru/
M. bytneposa
Htoro no pazueny 3
Pasnen 2. YriaeBoaopoabt
2.1 [IpenenbHbIe YIIEBOAOPOABI — AJIKAHbI 2 https://resh.edu.ru/
HenpenenbHble yriieBOJOPOIbI: AJIKEHBI,
22 aJIKa/INEHbI, aJTKUHBI 1
2.3 ApOoMaTH4ECKUE YIIIEBOAOPOIBI
[TprposHbIE HICTOYHHUKH YTIIEBOLOPOIOB U
2.4 ux nepepadoTka 3
Hroro no paszneny 13
Pasnea 3. Kucjiopoacoaep:xaniue opraHniecKue coeJMHeHust
3.1 Cruptsl. DeHon 3 https://resh.edu.ru/
Anpneruasl. KapOoHOBBIE KUCTOTHI.
3.2 CrnoxHble 3¢upbl 7 1
3.3 YrneBojibl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

13
Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeTuHeHus

4.1 AmuHBI. AMHMHOKHUCIOTHL. benku 3 https://resh.edu.ru/

Hroro no pazneny

Pasnen 5. BoICOKOMOJIEKYJISIPHBIE COeTUHEHUSI

5.1 IInactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2



https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoJ1H4ecTBO 4acoB DJIeKTPOHHbIE
" (uudposrbie)
No i/nt AUMEHOBAHME PA3/IEI0B M TEM Kontponsnsie | TlpakThueckne | ognazoparenpmpie
HporpaMmsl Bcero padoThI padoThI pecypebl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHUYECKUX 3 https://resh.edu.ru/
anemenToB . 1. Menaeneera
Ctpoenue BemiectBa. MHOrooopasue
1.2 BEIIECTB
1.3 XHUMHUYECKUE PEAKIUHU 1
Wroro no pazueny 13
Pasnea 2. Heopranuueckasi Xumusi
2.1 MerTasbl 1 https://resh.edu.ru/
2.2 Hewmeranisl 1
CBs13b HEOPTaHUYECKUX U OPTaHUUECKHUX
23 BEILIECTB 2
Hroro no pazageny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 https://resh.edu.ru/
Hroro no pazageny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

Koan4uecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IpakTuyeckue
padoThbI

IIpeamer opraHM4ecKor XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUsI OPraHUYECKUX COCTMHEHUI
A. M. bytnepoBa, e€ OCHOBHBIE MTOJIOKEHUS

[TpencraBienue o knaccupuxanuu
opraHuueckux Bemiects. Homenkiarypa
(cucremaTHyeckasi) U TPUBHAJIbHbIE HA3BaHUS
OpraHMYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMA
pAan

MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN
aJIKaHOB

AJKEHBI: COCTaB U CTPOCHUC, CBOMCTBA

OTWIIEH U MIPONMIIEH — MPOCTENIINE
MIPEICTABUTENH AJIKEHOB

[TpakTrueckas pabota Ne 1. «Ilonxyuyenue
JTUJIEHA U U3yYCHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u MmetunOyraaueH-
1,3. ITosyyeHre CHHTETHYECKOTO KaydyKa 1
PE3UHBI




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psijl. ALleTUIIEH —

10 MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB
Brpruucnenus 1o ypaBHEHUIO XUMUYECKOU

11 peaxkuuu
Apenbl: 0eH3011 U TOnyoJl. TOKCHYHOCTh

12 apeHoB
['enernueckas cBsA3b yIiIeBOAOPO/IOB,

13 MPUHAJJISKAIINX K Pa3IMYHbIM KJIaccaM
[IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYyTHBIE HEPTIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U MOMyTHBIC He(DTSIHBIC Ta3bl,
He(Tb U MPOIYKTHI €€ mepepaboTKu
KontponbHas padoTa mo pazaery

16 «YTIneBogopoab»

[IpenenbHBIE OHOATOMHBIE CITUPTHI: METAHOJ

17 1 3TaHoi. Bogopoanas cBsi3b
MHOT0aTOMHBIE CIIUPTHI: STHJICHTJIMKOJIb U

18 TJIALIEPUH
@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U

19 XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
Anpneruapl: GopManbAeTUT U alleTaIbACTH/I.

20 AneToH
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE

21 KHCJIOTBI: MypaBbHHAas U YKCYCHast




[Tpaktuyeckas padora Ne 2. «CBoicTBa

D2 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK
23 NPECTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT
MBplL1a KaKk cOJIM BBICIIMX KapOOHOBBIX KUCIIOT,
D4 HUX MOIOIIIEE JCHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢hupoB
Kupbr: runponus, npuMEeHEHHE,
26 Ouosaoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIHs.
Baxneiumue npeacTaBuTeNnu: TiI0K03a,
07 bpykTO3a, caxaposa
Kpaxman u 1esiono3a Kak npupoHbie
08 MOJIUMEPHI
KonTtposnbHas paboTa mo pazaery
29 «Kucnopoacoaepaiine opraHu4ecKue
COEIMHEHUS»
30 AMWHBI: METHJIAMUH W aHWJIWH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
31 OPraHUYEeCKHE COCTMHEHUS, NX
O6uonornyeckoe 3HaueHue. [lentuab
benku kak npupoHble BBICOKOMOJIEKYIISIPHBIE
32 COEIMHEHUS
OCHOBHBIE TIOHATHS XHMHH
33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI




OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

34 [TnacTmaccel, KaydyyKd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIus aToMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
CHCTEMa XMMHUYECKHX 3eMeHToB []. 1.
MeneineeBa, ux CBsSI3b C COBPEMEHHOU TeOpHUei
CTPOECHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUIH I10
rpyIIaM U nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUBbI; MCXaHU3MBI O6p830BaHI/I$I KOBaJICHTHOM
CBA3U. BOI[OpO)IHaH CBA3b

BaneHnTHOCTS. 3J'IeKTpOOTpI/II_[aTCJ'IBHOCTL.
CrelneHb OKUCIICHUS. BemectBa
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O CTPOCHUA

[ToHsTHE O MUCTIEPCHBIX cUcTeMaX. MIcTuHHBIE
Y KOJUIOMJIHBIC PacTBOPBI. MaccoBast 10t
BEIIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa




HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Knaccugukanus XuMHuecKux peakluuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SJHEPIUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausHue
pa3nu4HbIX (HaKTOPOB HA CKOPOCTh XUMHUECKOU
peaxuum

11

DnexkrponuTHyeckas qucconuanus. [lonstue o
BOJI0OpoAHOM moka3zarene (pH) pactopa.
Peaxiiuu nonHoro oomena. I'maponus
OpPraHMYECKUX W HEOPTraHNUYECKHUX BEIIECTB

12

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
ITonsaTHe 00 27MeKTpOIM3€E PaclIaBoOB U
pacTBOpPOB CONEH

13

Kontponbnas padoTa mo pasaeny
«Teoperndeckre OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMUYECKHX deMeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
Oo6mue ¢puznyecKkrue CBOMCTBa METAILIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH PSiJT




HaIlpsDKEHUN METaJUIOB

16

XUMHUYECKHE CBOUCTBA BAXKHEHUIITNX METAJLIIOB
(HaTpuii, Kanuii, KaJIbLIMI, MarHUK, ATFOMUHUN )
U UX COeUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA IMHKA, JKeae3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramnbs»"

20

Hewmeramnbl, ux nonoxenue B [lepuonnueckoi
CHUCTEME XUMUYECKUX 3j1eMeHToB [I. .
MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJIOB (HA TIpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COCIMHEHU I

23

XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux
COCIMHEHU I

24

XHWMHYECKHUE CBOMCTBA yTIEPOIa, KPEMHUSA U
HUX COeOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTMHECHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110
TeMe «HeMeTtayuiely. Beraucienus mo
YPAaBHEHUSIM XUMUYECKUX PEAKLUN U




TEPMOXUMHUYECKUE PACYETBI

27

[TpakTuyeckas padora Ne 3. «Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetaist"»

28

KonTponpHas pabota mo Temam «MeTauib» u
«HemeTtauien)

29

HeOpFaHHqGCKI/Ie N OPraHUYCCKUC KUCIIOTHI.
HeOpFaHHqGCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

30

AM@oTepHbIE HEOPTaHNYECKUE U OPTraHUYECKUE
coenuHeHus. I eHeTndeckas cBA3b
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB

31

Posb xumun B o0ecriedeHuN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

32

[IpencraBienust 06 0OMKX HAYYHBIX
IMPpUHIHIIAX IIPOMBINIJIICHHOT'O IMTOJYUCHUA
BAXHEHIIINX BEILECTB

33

YemoBek B MHPEC BEIICCTB U MATCPUAJTIOB

34

XHMHS U 300POBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




