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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaresibHbIX opranuzanusix Poccuiickoit denepanuu,
peanu3yIoluX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI, U OCHOBHBIX MOJOKEHHUM
«Ctpareruu pa3utusa BocnuTanus B Poccuiickoii @enepannu Ha nepuoa a0 2025
rona» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OYCIOBIEHHOCTU LIEJEH,
COJIEpKaHUsl, pPE3yJabTaTOB OOydYeHUS W TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliM, SBISETCS HEOTHhEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOLIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX IEHHOCTEH, MPHUCYIIMX
IEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOBI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJI0BEKa, a TAK)KE 3KOJOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U MpUPOJHOIN cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydarolIMXcsl Ha
YPOBHE CPEIHEr0 O0IIET0 00pa30BaHUs CPEACTBAMU YIECOHOTO PEIMETa « X UMHSI,
COJIEp>)KaHUE M MOCTPOCHHE KOTOPOTO ONPENENEHbl B MPOrpaMMeE IO XUMHUHU C
y4€ToM crnenu@uKd HayKu XUMHUHM, €€ 3HA4eHHs B IO3HAHWM MPUPOJABI U B
MaTepHaIbHON *KU3HU OOILECTBA, a TaAKXKe C YYETOM OOIIMX 1Eeleil U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEJHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3ALIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATILHOTO HAYYHOT'O MBIIIJIEHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOLIEM MHPE KaKk O €IWHCTBE
NPUPOJIBI U YEJOBEKa, KOTopoe (opMUpYETCS B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHS B3aUMOCBSA3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYPbl, HEOOXOJIUMbIM YCIIOBUEM YCIIEIIHOTO
Tpylla W KM3HU KaXJI0ro uwieHa oOmectBa. CoBpeMeHHas XUMHSA Kak Hayka
CO3UJAaTENbHAs], KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUICHUE
r100ambHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBON, FKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI yPOBEHB
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMHUCH.

CocraBnstomiuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHHWW 10 HEOPTaHWYECKOW XMMHUH (C BKIIOUCHWEM 3HAHUHN U3 OONIeH XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU WU3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKkass XUMus» cPopMHUpOBaHA B MpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIONXOJa K W3YYeHHI0 Yy4eOHOro Marepuania © OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAaIOTCS Ha YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS OPTraHUYECKUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MIPEICTaBIICHUI O CTpOeHUH BenecTB. CBeieHus 00 M3y4aeMbIX B KypCe BEIIeCTBaxX
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckOod  XMMHUHM  I[IOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs NMEpPBOHAYATILHbIE
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOpPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHHUS O BElIeCTBaX W
xuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» O00yYaronuMcs TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001IaroIIeH 10 OOBICHSIONMEH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMS JONOJIHETCA B Kypcax 10 u 11 kmaccoB anemeHnTamu
COJIEp>)KaHMS, UMEIOIMMH KYJIbTYPOJOTHMYECKHM M TPHUKIAJIHONM XapakrTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XHMHHU C JPYTUMU HayKaMu,
pPacKphIBaIOT €€ PoJib B O3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX NPUIOKEHUI XUMHUH, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTHUYIECKU OCMBICITBATH MHPOPMAIIHIO U IPUMEHSATH €€ 11 TIOTIOTHEHUS 3HAHUH,
pELIECHUs] UHTEJUIEKTYallbHbIX U SKCIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS U3YyUYEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHYECKON OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UICH, TaKWX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro Mupa, 00yCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOIHBIX SABJICHUH ITyTEM SKCIEPUMEHTA
U peIIeHUs TMPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMU M TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELIEHUHU 3KOJOTHMYECKUX Ipobiem, a
TaK)Ke Mpo0seM cOepexeHUsl IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaT€PHUAJIOB.

B nmmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcss MPUHATHIE MPOTPAMMOM IO XHUMHUU TMOJXOJbl K OIpPEACIICHUIO
COJIEp)KaHUSI M TMOCTPOEHUS TMpeAMeTa MPEeAyCMAaTpUBAIOT (OPMUPOBAHUE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUHN, MMEIOMUX 0a30BO€ 3HAUCHUE ISl PA3IMIHBIX
BUJIOB JICATEILHOCTU: peIIeHUus Tpo0ieM, IMOUCKa, aHaiu3a W 00paboTKu
uHpopMaIuU, HEOOXOAMMBIX [IJIi TPUOOPETEHHS OMNbITa MPAKTUYECKOU U
UCCJIEI0BATENbCKON JIEITENIbHOCTH, 3aHMMAlOUIE Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CpeHEro o011ero 00pa3zoBaHusl, IPU ONMPEACICHUN
COZIEpKATEIbHOW XapaKTepUCTUKUA LEeJed H3YyYEeHHUs IpeAMETa HaIpaBICHHEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEeNIbHOCTH YEeJIOBEKa U KAaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IIpEAMETA SABIISIETCS BIIOJHE ONPABIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LENSIMH H3YUYCHHS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHue CcHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIeKAT KITIOUEBBIC MOHSATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYUIHOCTH JOCTYITHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
pPa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHMUS
BEIIECTB U XUMUYECKHUX PEAKIINI, HEOOXOJUMBIX JIJIsl MPUOOPETEHUsI YMEHUN
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUECKUX SIBJICHUHN, MMEIOUIUX
MECTO B IPUPO/IC, B MIPAKTUYECKON W TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JACATEIBHOCTH, CBA3AHHBIX C HAOIOJICHUEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0€30macHOro o0paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYeHUs
npeaMeTa B IporpaMMe 0 XMMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMHU B CUCTEME cpeAHero oodimiero oOpa3zoBanus. CerojaHs B
MPETNoIaBaHUK XUMUHU B OOJIbIIIEH CTENIEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha IMOJATOTOBKY
BBIIIYCKHUKA O00I1€00pa3oBaTeNbHOW OpraHu3aliy, BIIAJICIOIIEr0 HE HabopoM
3HaHWHA, a (QYHKIMOHAIHLHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHUSIMU
AKTHUBHOTO MOJYyYEeHUS 3HAHUW U MPUMEHEHHUS UX B PEATbHOMN KU3HU JJISI PEIICHUS
MPAaKTUYECKUX 33/1a4.

B cBs13u ¢ 3TUM Npu U3yUECHUH MTpeaMeTa « XUMUs JOMUHUPYIOIIEe 3HAUCHHE
IPUOOPETAIOT TaKKUE LETU U 3a7a4l, KaK:

ajanTtamnus 00y4arolmuXxcsi K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), MMEIOINX YHUBEPCAIbHOE 3HAYEHUE JId pPa3JUYHbIX BHUJIOB
NEeSATENBHOCTH: PElIeHHs MpolieM, MorcKa, aHaiau3a U 00paboTKu MHGPOpMALIHH,
HEO0OXOIUMBIX JJIsl IPUOOPETEHUS OTBITA JIEITEIIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHWMHH, a TaKXe Il OLICHKU C MO3ULHA SKOJIOTMYEeCKOn
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U MMPUPOAHYIO CPELY;



pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUHA XUMUIECKOTO COICP KaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JTFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUH W TPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTM B TyMaHHCTUYCCKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MTPUPOJIOIIOIB30BaHNS, TIOIOJIHCHUS SHEPTETUICCKIX PECYPCOB H
COXpaHEHHUs] TMPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEerKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTbBITA
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydebHOM 1aHe cpemHero oOImero oOpa3oBaHUS Y4YeOHBIH IpeaMeT
«XuMHUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SBIIACTCS 00S3aTEIbHBIM YUCOHBIM
MIPEMETOM.

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
cpeaHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE MOJI0KeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUM (CUCTEeMaThuecKkas) W TpPUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAKOMJICHHUE C 00pa3laMy OPraHUYECKUX BEUIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOIIO/IEHWE W OIMCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
NpOCTEHIINE TPEACTAaBUTENN aJKAHOB: (U3WYECKHME M XHMHUYECKHE CBOIICTBA
(peakuuu 3aMEeUIEHUsT W TOpPEHHs), HAXOXKACHUE B NPUPOJE, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATAlUU, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psll. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKUE CBOICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHU K Pa3InYHbIM
KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YecKuil), mnuponu3. I[IpomyKTsl
nepepaboTk He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJb U NPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Kojuiekuuu «HedTey
U «YTOIb», MOJEIUPOBAHUE MOJEKYJ YIIEBOAOPOJAOB M TajJOT€HONPOU3BOIAHBIX,
IPOBEICHHUE MPAKTHUYECKOW PAOOThI: OJyYEHHE ITUIIEHA U U3YUYEHHE €T0 CBOWCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WM MPOAYKTAa PEAKLIHUH IO U3BECTHBIM MAacCCE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKLIUN).

Kucnopoaconepxamme opranudyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
bu3nyeckne M XUMHYECKHE CBOWMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJlaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHUE. BonopoaHsle CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KauyeCTBEHHas peakuuss Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM 4yenoseka. [[puMeHeHrne rmmuepruHa u STUIIEHTJIMKOJS.

deHoy: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue dpenona.

Anpnerunpl U kemouwvl. DOpMaNBIETHJ, ALETAIBIEIHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast
KHCIIOTBI: CTpOEHHE, (PU3NUECKHE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, oOLIME s
KJ1acca KHCIOT, peakius dTepuduKaimn), morydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsl KMCIOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cloXxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjaccupuUKamuUs ~— yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapuabl). ['oko3a — npocTelimmii MOHOCaxapHa: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA (B3aMMO/ICMCTBUE C TUIPOKCUIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBienue,
OpOo>KEeHHE TIIIOKO03bI), HAX0XKJACHUE B PUPOJIC, TPUMEHEHUE, OUOIOTHYECKas POJIb.
dortocunTe3. PpyKTO3a KaK NU30MEP TIIFOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
HEeUI0NI03bl.  PU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (TUAPOIIH3,
KAueCTBEHHAsI PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpOBe/IeHNEe, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcumom wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKucIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3zaumopeicTBHe Kpaxmalia ¢ HOJOM),
MPOBE/ICHNE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

PacuétHrle 3amaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA pEaKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcoziepxKale OpraHnueckKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTumsl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAallHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB M WX MpEeBpallCHUM:
HaAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHHE ¢ 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanys MeXIpeIMETHBIX CBSA3EH MPU U3YUYECHUH OPraHMYECKON XWMHH B
10 kmacce OCYILIECTBISETCA YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIN3, CHHTE3, Kiaccu(UKaIms, MepruOIUIHOCTh, HAOIIOICHNUE,
U3MEepeHHe, SKCIIEPUMEHT, MOJISITUPOBAHHE.

®duszuka: wmaTepus, OHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PM3NIECCKUE BETUIHHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BelIecTBa (OENKH, YTJIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYpCBHIL.

TexHoNOTHS: THINEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX I CHHTETHUECKHIX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB M0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. IJIEKTPOHHASI KOH(DUTYypaIHs aTOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuojaam.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJICHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
aKuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. DJEKTPOOTPHULIATENBHOCTb.
Crenenb okuciieHus. MIOHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJSApPHOTO HM  HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.



[TonsiTue 0 nUCHEpCHBIX cUCTEMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 1051 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuyeckass — peakius.  Knaccudukanuss  XMMHUYECKHMX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DakTOpbl, BIMUSIOIIME HA COCTOSHHUE
XuMHu4eckoro pasHosecus. Ilpunnun Jlelllarense.

DnekTponuTuueckas auccounanys. CunbHbIe U ciadbie a1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCMIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucremMa xuMudeckux snemeHTon [I. .
MenpeneeBay, U3ydyeHHE MOJENIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OTNKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE NMEPOKCUIA
BOJIOPOJA B IMPUCYTCTBUM KATAIM3ATOPA, ONPELECIEHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCAIbHOT'O MHIUKATOPA, PEAKIIMi HOHHOTO 0OMEHa), MPOBEJCHUE
MpaKTUUEeCKON paboThl « BiusiHue pa3nuuHbix (PAaKTOPOB HA CKOPOCTh XUMUYECKOM
pEeaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKUHUA, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAas JOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpuMepe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannsl. [lomoxenne meramioB B [leprnoanyueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTtasuioB. O6mue usnyeckue cBoicTBa MeTauioB. CIulaBbl METAJIIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METAJIIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMAHMM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY |
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSl BEIIECTB M UX MPEBPALCHUM:
M3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00Opa3l0B HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJLHBIX 3a/a4, HaOJIOJIEHHEe M OIHMCAaHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJPOKCHUJIA AIFOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUHU, €CITU OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 00€CrieYEeHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIHHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMUIAX T[POMBIIIIEHHOTO
IIOJIy4YE€HUs] BaKHEUIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30MMaCHOTO UCIIOIH30BAHUS MIPENapaToB OBITOBON XUMUU B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanuss  MeXOpeAMETHBIX  CBs3€H TpU  WM3YyYeHHM oOlmel u
HEOPraHW4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIIETCA Ye€pe3 UCIOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBINH (akT, TUIOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBa, (PU3MYECKHE BEJIMYMHBI U €IMHULIBI UX
M3MEpPEHUS, CKOPOCTh.



buonorusi: kineTka, oOpraHu3M, SKocUcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE MOPOAbI, MOJIE3HbIE MCKONAeMbI€, TOIIUBO,
pecypcehl.

TexHonorus: XUMHUYECKasi MPOMBIIIEHHOCTb, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTE€pPHANIOB, CEIbCKOXO3SIMCTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUA K pe3yiabTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o011ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHHCKOW TIpaKAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIHOCOOHOCTH OOyYaroUIuXcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MPUCYIIMMHU LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI MpeaMera «XHUMUs» AOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHHUS,  CHOCOOCTBYIOUIMMHU  IMpOIEccaM
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU I€SITEILHOCTH MPU CO3/IaHUN YUEOHBIX
IPOEKTOB, PEIICHNH YUEOHBIX 1 MO3HABATENIbHBIX 3a7a4, BHIITOJTHEHUN XUMUYECKIX
DKCIIEPUMEHTOB;

CHOCOOHOCTM IOHUMaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IMYHbIX BUIAOB YUEOHOU NeATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOIO, YTO JOCTH)KEHMS HAayKH €CThb pe3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U M03HABATEIIBHBIX MOTUBOB B IIOJIyYEHUH U ITOCIIEAYIOIIEM aHAIN3E
UH(pOPMAIIH O NEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHNS;

CHOCOOHOCTH OLIEHMBATh CUTYallMH, CBA3AHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJACHUE MU IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHHs KYJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEH 300poBOro u 0Oe3omacHoro oOpas3a JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOMto/IeHUs TpaBui 0e30MacHOro OoOpalieHusi C BEIIeCTBaMU B OBITY,
NOBCEHEBHOM KU3HU U B TPYJAOBOM JIEATEIBLHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI HHJIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOH, TBOPYECKOM W JPYruX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYAIbHOW TPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PAa3HOI0 OTHOILIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
pelieHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIbH30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPHUHOCAIIUX Bpel OKpYKaroIIeH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATENBHOCTH HKOJIOTUYECKOU HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHMs €€ polu B
(GopMUPOBAaHNUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
MpeacTaBlieHus 00 OKpYKaloleM MHpE Kak O €IMHCTBE MPHUPOIbI U YeJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
LUMBUJIM3ALMH: B €€ TYMaHUCTUYECKON HAIIPaBIE€HHOCTH U Ba)KHOM POJIN B CO3/IaHUN
HOBOM 0a3bl MaTepUaAbHOM KYyJNbTYphl, PEIICHUH TIOOATBHBIX MPOoOJIeM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECIEeYeHUH YCIOBUN
YCHEUIHOTO TPY/a U YKOJIOTUYECKU KOM(POPTHOM KU3HH KaXKJOTO WiIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOOB
MO3HAHHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIW3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U



IPOUCXOMSIIMX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 0OOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IICJIBIO MTOTYUYEHHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKHWE 3HAHUS JUIs
penieHus Ipo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYyYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS y4eOHOTO TMpenMera «XuMUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIFOYAIOT:

3HauYMMble 9 (OPMUpOBaHUS ~ MHUPOBO33PEHUSI  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) OOLIeHaAYyYHbIE TOHATHSA, OTPaKaroIIne
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HAyYHbIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwusi, HCCIeA0BaHKe, HAOTIOCHIE, N3MEPEHHUE, SKCTIEPUMEHT U JAPYyTHE);

yHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJIsITUBHBIC), obecrieurBaroIINe dbopmupoBanue (yHKITMOHATBHOMN
IPaMOTHOCTH ¥ COIUATLHON KOMIIETEHITUN 00yJaronTuXcs;
CIIOCOOHOCTB oOy4aromuxcs WCITOJIh30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbIC
JICVCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMO3HABATEJbLHBIMH
NeCTBUSIMU:

1) 0a30BbIe JJOrHYecKHUe AeCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENICIISITh LEIU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCII0JIb30BaTh TMPH OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUI,

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUYUSI B paccMaTpPUBAEMbIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) JIEMEHTA, XUMUYecKas (popmysia, ypaBHCHHE XUMUYECKON PEaKIIun
— TIpU PEIICHUH YYEOHBIX MO3HABATEIHHBIX M MPAKTHUYECKUX 3aja4, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIEC MPEJCTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI IJi1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKIICHU;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000IIeHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NEATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS YYEOHBIX  3amad
OIPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCITIOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH PAbOTE C XUMUIECKOM
uH(popMaIuei: MPUMEHATh MEXIpeaMeTHble ((hU3NYECKHe U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ rajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMM:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpeaessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HauOolee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUW TPUPOIBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIIMOHAIBLHOU
rpaMOTHOCTH, HEOOXOJUMOM JIJIsl PEUICHUS MPAKTUYECKUX 3a]lay U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpelIe;

BJIAJICHUE  CHCTEMOW  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINA, PaTuKall,
W30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO U
a30TCOJIep)Kalllue€ COEIUHEHHUs, MOHOMEp, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOIOTUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUU H
0€30MaCHOM HCIOJb30BAHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMpHU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
dbopMyn OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX DPEaAKIUH,
U3TOTABJIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHWW YCTAaHABIWBATH MPUHAIJIC)KHOCTh HM3yUECHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEHu (yrJIeBOJOPOJAbI, KHCJIOPOA U a30TCOJIEpPKaIue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIWHEHMS), JaBaTh KM Ha3BaHUA 110
cuctematnieckoii HomeHkiatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJICH, alleTUJICH,
ATWJICHTJINKOJb, THIEPUH, (EeHON, (HOopManbAeTH, aleTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, [eJUTI0II03a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa ais o0bsCHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3HUSCKHEC
U XUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHWYeCKUX BEIIECTB (MEeTaH, 3TaH, STUJICH, ITPOIIIICH, alleTHIICH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, GEHOII,
arieTaIbJICTH, MypaBbUHAS M YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxmaJl, IMeJlTi0i103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUHA C WCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbsi (HEDThb, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOYKTOB IEPEPadOTKH;

c(hOPMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKIINH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPU U3YyUYCHUU BEIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHre, U3MEpPEeHUe, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATUAS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XHMUYECKOM
MOCYJIOl ¥ J1TabopaTOpHBIM O00OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSIMH MO BBIIIOJHEHHIO J1a00paTOpPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOTyUYCHUE
ATWJICHA U U3yUYE€HHE €r0 CBONCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus O0CIKOB IMPU HArPEBaHWH, [IBETHBIC PEAKITMH OCIIKOB) B COOTBETCTBUU
C TMpaBWJaM{ TEXHHKH O€30MacHOCTH Tpu OOpaIeHuu ¢ BEIEeCTBAMH U
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX pPEAKIUd U
(dbopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpPMAIMIO, TONy4YaeMyl0 W3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, aTepHeT 1 apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJATh  TpaBWJIa  JKOJIOTHYCCKH
1eecO00pa3HOro TMOBEJEHUs B OBITY M TPYIOBOM JEATEITBHOCTH B LEISAX
COXpaHEHHUSI CBOETO 3JI0POBbS W OKPYKAIOIIEH MPUPOTHON CpEIbl, OCO3HABATh



OMAaCHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMasi cMbici Tokaszarens [IJIK, moscHsITh Ha mpuMepax CrIocoObI
YMEHBLICHUS W MNPEAOTBPALICHHUS KX BpPEAHOTO BO3JECUCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIs. O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. Bpaiins ms 3anmucu XMMUYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,
B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIMOHATBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pElIeHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOJTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONIUE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aroMm, M30Tom, S-, P-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(xoBaJIeHTHas, MOHHAsI, METALTUYECKasl, BOJOPOAHAS ), KPUCTAIITMYECKAsl PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEaKLHM, pacTBOp, AJIEKTPOJMTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPABHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTHYECKON aucconmannu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPAaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMacCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKOM EITEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBJISATH XapaKTepHbIE MPU3HAKU TOHSTUM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIONB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckytro HoMeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIEKUCIBIM ra3, aMMHaK, TamiéHas
U3BECTh, HETAlIEHAs] U3BECTh, TUTHEBAS CO/IA, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEACATh BaJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsS, METAJJINYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSIX, TUI
KPUCTAJIMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsA, METAJTMYECKAs), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHaBJIMBATh PUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO HX COCTaBYy K OMNPEACTIEHHOMY KiacCy/TpyIre
COCIMHEHUH (MPOCThIE BEIMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MenpeneeBa U I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileprnonnueckoil cucTteMsl
xuMudeckux daemeHtoB JI. M. MeHnaeneeBa, UCHoOab3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY», O0BSICHITH 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUMHEHUM MO MepuojaM u
rpynnam lleproanueckon cucteMbl xumMudeckux amemMeHToB 1. . Menaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHWE T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3NIUYHBIM TMPU3HAKAM (YUCIY M COCTABY pPEArupYIOMIMX BELIECTB, TEILIOBOMY
s dexTy peakiu, U3MEHEHHUIO CTEMEeHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABJISITh YpPaBHEHUS PEaKIUi pa3IuyHbIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS! PEAKIIU MOHHOTO OOMEHA, YUUThIBaAs
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIHMH, MOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB pPa3MYHbIX HEOPraHMYECKHUX BEIIECTB, pPaclO3HABATh
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUW  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIPHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIuu OT pa3InyHbIX (PaKTOPOB; XapaKTeP CMEIIEHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuun Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XHUMHUYECKUE IPOIIECCHI,
JekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIIMX HAYYHBIX MPUHIMIAX H
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUSI C UCIOJIb30BaHUEM
MOHATHS «MACCOBAs JI0JIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHUH ra30B MPU
XUMHUYECKUX PEaKIMsAX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCYJIO ¥ J1abOopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe MpaBWiia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOIHATh XUMHUYECKUM
AKCHEPUMEHT (pa3sioKEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUM KaTallU3aTopa,
OMpENENIEHNEe CpeAbl PacTBOPOB BEHIECTB C MOMOIIBI YHHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu,
peakluyd MOHHOro OOMEHa, KayeCTBEHHbIE pEeaKIMU Ha cyibQaT-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHMS, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
temMam «Metaib» U «Hemerannae») B COOTBETCTBHM C MpPaBHIAMH TEXHHKHU
0€30MacHOCTH TPHU OOpaIllEeHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYOBAaHUEM,
MPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO0 JKCIepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIINI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHUPOBAHHOCTh yMEHUW KPUTUYECKH aHAIM3UPOBATH XHWMHUUYECKYIO
uHhOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, MHTepHeT u ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUH  cOOJtOAaTh  MpaBWJa  DKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEILHOCTH B IEIIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbicit mokazarens IIJIK, moscHAT, Ha mnpumepax crnocoObl yMEHbLIEHUS U
NPEIOTBPALICHHUS X BPEIHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsL 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax II03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHAALIIMX OOYyYaIOIIUMXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins s 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounuecTBouyacos JJIeKTPOHHBbIE
HaumeHoBaHMepa3aejoB U

Ne i/ Kontpoabubie Ilpaktnuec  (uupposbie)
TEMIIPOrPpaMMBI Bcero
paﬁoTbI KI/IepaﬁoTbl oﬁpasoBaTenbnblepecypcm
Pa3nea 1.Teoperudyeckue 0OCHOBbI OPraHN4eCKOH XUMHUH
[Ipeamer opranndeckoit xumuu. Teopust
1.1 CTPOECHUSI OPTAHUYECKUX COCTUHEHUN A. 3 https://m.edsoo.ru/00ae0d0a T
M. bytneposa
Hroronopazneny 3
Pa3znen 2.YrieBoaopoanbl
2.1 [IpenenbHBICYTIEBOAOPOIBI — AJKAHBI 2 https://m.edsoo.ru/00ae0dOa T
HenpenenpHbie yTriieBoIOPOIBI: aTKSHBI,
2.2 pelt T HOpOA 6 1 https://m.edsoo.ru/00ae0dOa T
aJIKa/IueHBI, ATKUHBI
2.3 ApOMaTHYIECKUEYTIICBOIOPO/IBI 2 https://m.edsoo.ru/00ae0d0a T
[IpupoaHbIe HICTOUHUKH YTIIEBOIOPOAOB U
2.4 PHPOAL T #OPOs 3 1 https://m.edsoo.ru/00ae0d0a T
ux nepepadoTka
Hroromnopasueny 13

Pasnen 3.Kuciiopoacoaep:xanueopranuyeckuecoeInHeHUs
3.1 Crimptel. Denou 3 https://m.edsoo.ru/00ae0d0a T

Anpaeruasl. KapOOHOBBIE KUCIOTHI.

3.2 7 1 https://m.edsoo.ru/00ae0d0a T

CrnoxHble 3¢upbl
3.3 VYrneBonsl 3 2 https://m.edsoo.ru/00ae0d0a T

Hroronopasneny 13



Pa3znen 4.A30TcoaepKamneopraHnyecKnuecoeTnHeHust

https://m.edsoo.ru/00ae0d0a

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 T
Hroromopaszuemy 3
Pasnen 5.BbicokoMoOJIeKy IsIpHbIECOEIMHEHUA
5.1 [Tnacrmaccel. Kayayku. Bonokna 2 :ttps://m.edsoo.ru/OanOdOa
Uroromnopazaeny 2
OBIILEE KOJJUYECTBO YACOB IO ITPOTPAMME 34 https://m.edsoo.ru/00ae0d0a T



11 KIIACC

KouunuecTBOouacon
HaumeHoBaHuepa3aeioB U IMpakruye  DJIEKTPOHHBIE (UH(DPOBDIE)
Ne ni/m KonTpoabhbie
TEeMIPOrpaMMBbl Bcero ckuepabor  00paszoBaTelbHbIEPECYPCHI
padoThI
bl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/00ae0dOa T
anemenToB 1. Y. Meneneena
CTtpocHueBeIIECTBRA.
1.2 p B 4 https://m.edsoo.ru/00ae0dOa T
MHoroo0pa3ueBenecTs
1.3 XUMHUYECKUEPEAKIIUH 6 1 1 https://m.edsoo.ru/00ae0d0a T
Hroromopasznemy 13
Pa3nes 2.Heoprannyeckasixumusi
2.1 Mertanibl https://m.edsoo.ru/00ae0dOa T
2.2 HemeTamnsl 1 https://m.edsoo.ru/00ae0dOa T
CBs3b HEOPraHUYECKUX M OPraHUUECKUX
2.3 p p 2 https://m.edsoo.ru/00ae0dOa T
BEILIECTB
Hroronopasneny 17
Pa3znena 3.XuMus 4 KM3Hb
3.1 XUMUS U )KU3HD 4 https://m.edsoo.ru/00ae0d0a T
Hroromnopazaeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

CUHTCTUYCCKOI'O KayuyKa U pC3UHbI

KoaunyecTBouacoB
Ne JIeKTPOHHBbIeUNPPOBHIEO
Temaypoka KounTtpoJs- IIpakTuyec-
n/n Bcero Opa3oBaTeJibHbIEpeCypChI
HbIepa0oThI KHepadoThI

IIpeaqmeT opraHudecKOM XUMHH, €€

1 peAt p 1 https://m.edsoo.ru/00ae0d0a T
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX

2 coequuennii A. M. bytnepoBa, €€ OCHOBHbIE 1 https://m.edsoo.ru/00ae0dOa T
[IOJIOKEHUS
[IpencraBnenue o KiraccuuKauu
opraHnyeckux BenrecTB. Homenkmarypa

3 p yp 1 https://m.edsoo.ru/00ae0d0a T
(cucremaTudeckas) U TpUBHAIbHBIC HA3BAHMSI
OpPTraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,

4 . p 1 https://m.edsoo.ru/00ae0dOa T
TOMOJIOTUYECKHM PsiJT
MeTtan 1 3TaH — IPOCTEUIIHE

5 P 1 https://m.edsoo.ru/00ae0d0a T
MPEJICTABUTENHN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1 https://m.edsoo.ru/00ae0d0a T
OTHIIEH U IIPOIHUIEH — IPOCTEHIIIHE

7 p p 1 https://m.edsoo.ru/00ae0dOa T
MPEICTABUTENN AJIKEHOB
IIpaxtnueckast padota Ne 1. «ITomyuenue

8 p p . i 1 1 https://m.edsoo.ru/00ae0d0a T
ATUJICHA ¥ U3YYCHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 metuinoyraaueH-1,3. [lomydenne 1 https://m.edsoo.ru/00ae0d0a T



10

11

12

AJKHUHBIL: COCTaB U OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTMUECKUHN Psil. ALIETHIIEH —
IIPOCTEUIINI IIPEACTABUTEIND AJIKUHOB

Brruncienus no ypaBHEHUIO XUMHUYECKOM
peakuuu

ApeHsbl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHoB

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

13

I'enernueckas cBs3b yriieBOJIOPOIOB,
IMPpUHAAJICIKAIIX K pa3JIMYHbIM KJIacCaM

https://m.edsoo.ru/00ae0dOa T

14

15

16

[IpupoHBIe HCTOYHUKH YTIIEBOIOPOIOB:
IPUPOJTHBIN I'a3 U MOMYTHEIE HE(TSHBIE ra3bl,
He(Th U MPOJIYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:
IPUPOJTHBIN I'a3 U MOMyTHEIE He(TAHBIE ra3bl,
He(Tb U MPOJYKTHI €€ nepepaboTKu
KonTponpHast paboTa mo pazueny
«YTIIeBOAOPOABD)

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

17

HpGHeHLHLIG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 3TaHOJI. BOI[OpOI[HElfICB?BB

https://m.edsoo.ru/00ae0dOa T

18

MHoroaToMHBIS CIIMPTHI: OTUJICHTJIINKOJIb U
TIIMOCPHUH

https://m.edsoo.ru/00ae0dOa T

19

20

21

DeHOo: CTPOCHUE MOJIEKYIIbI, PU3UUYECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
Anpaeruapl: GopMaIbACTHI U alleTalbICT U],
AneToH

OIHOOCHOBHBIE TIPEIeTIbHBIE KAPOOHOBHIE
KHUCJIOTHI: MypaBbUHAS U YKCYCHAS

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T




22

23

24

[TpaxTtruueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBI»

CreaprHOBas U OJICMHOBAsI KUCIIOTHI, KaK
MPEICTaBUTENIN BBICIINX KAPOOHOBBIX KUCIIOT
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

25

CrnosxHbie 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.
IM'aaponu3cinokHbIX3PUpPOB

https://m.edsoo.ru/00ae0d0a T

26

27

28

JKupsr: ruziponns, NpuMeHEHHE,
OuoJoruueckKas poib KHUpPOB
VYrneBoabl: cocTaB, KjlacCUPUKaIMS.
Baxueiiume npencTaBUTeNn: IIH0K03a,
bpykTo3a, caxapo3a

Kpaxman u nemnrono3a kak mpupoHbIe
MOJIUMEPEI

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

29

KontponsHas pabota no pazaeny
«Kucnopoaconepxaiine opraHuuecKue
coeanHeHus»/ Beepoccuiickas mpoBepoyHast
paborta

https://m.edsoo.ru/00ae0dOa T

30

OO01mas xapakTeprcTUKa a30TCOIePIKALINX
OpraHWYECKUX coenuHeHmit / Beepoccuniickas
npoBepoyHas pabora

https://m.edsoo.ru/00ae0d0a T

31

32

AMWHBI: METUJIAMWUH U aHWJIMH

AMUHOKHCIIOTHI KaK aM(pOTEpHBIC
OpPTaHUYECKUE COCTUHEHMUS, UX
ononornyeckoe 3Hauenue. Ilentuan.

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T



BGHKI/IKaKHpI/IPOI[HBIeBBICOKOMOJ’ICKy.]'ISIpHLIeC
OCIHUHCHU A

OCHOBHBIE TTIOHATUSA XUMUH
33 . 1 https://m.edsoo.ru/00ae0d0a T
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 https://m.edsoo.ru/00ae0d0Oa T
[ImacTmaccel, kKaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 3 2



11 KITACC

KonnuyectBouacos
JJIeKTPOHHBbIeNN PPOBHIEO
Temaypoka KonrTpoasnbsie IIpakTnueckmue
n/n Bcero Opa3oBaTeJibHbIEPeCYPChI
padoThI padoTsbI

XHUMHYECKUH dJIEMEHT. ATOM.
1 1 https://m.edsoo.ru/00ae0d0a T
DneKTpoHHas KOHPUTypalys aTOMOB

[lepronnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMHUYECKUX
2 anemeHToB 1. . Meneneera, ux 1 https://m.edsoo.ru/00ae0dOa T
CBSI3b C COBPEMEHHOM TeOpHE
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMHUYECKHX DIIEMEHTOB U UX
COEMHEHMNH IT0 TPYIIIIAM U IIEPUOIAM.
Py p 1 https://m.edsoo.ru/00ae0d0a T
3HaYeHUE MePUOTNICCKOTO 3aKOHA U

CHUCTEMBbI XUMHUYECKHUX daeMeHToB JI. 1.

MeHnpeneena B Pa3BUTHU HAYKH

CtpoeHue BelecTBa. XUMUYECKast
CBS3b, €€ BUILI; MEXaHU3MBI

N 1 https://m.edsoo.ru/00ae0d0a T
00pa3oBaHMs KOBAJCHTHOM CBSI3H.

Bonoponnascssasp

BanenTtHoCTb.
DNIEKTPOOTPULIATENBHOCT. CTENEHb
oKucieHus. BellectBa MOJEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

1 https://m.edsoo.ru/00ae0d0a T




[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIIOUAHBIE PACTBOPBIL.
MaccoBas 10715 BELLIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKUX COECIUHEHUM.
['eHeTnveckas cBsi3b HEOPTAaHUUECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

Knaccudukanus XuMUIeCcKuX peakimi
B HEOPraHNYECKON U OpraHu4eCKON
XUMHH. 3aKOH COXPAHEHUS MaCChl
BEILECTB; 3aKOH COXpPaHEHUs U
MpEeBpAIlCHHs SHEPTUU TPU
XUMUYECKUX PEAKIUAX

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T

10

Ckopoctb peakiun. O6paTuMble
peakiuu. XMMUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «BausHue

pa3IMyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

11

12

13

9H€KTPOHI/ITI/I‘-I€CK8.$I Jucconuanus.
[TonsATHE O BOXOPOIHOM IIOKA3aTese
(pH) pactBopa.
PeakunnnonHorooomeHa.
['uaponu3opraHuyecKux u
HEOpraHMYECKUXBEIIECTB

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tonsarue o6 anekTponuse
pacIuiaBoB U pacTBOPOB coJieit

Kontponbnas paboTa mo pazaeny
«TeOpeTI/I'-ICCKI/Ie OCHOBBI XUMHI»

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T
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15

16

17

18

19

20

21

MerTansl, uX MOJIOKEHHE B
[Iepronnueckoit cucTeMe XUMUYECKUX
aneMenToB . 1. Menneneera u
0COOEHHOCTH CTPOEHUSI AaTOMOB.
O6mumedn3nIecKueCBONCTBAMETAIIIIOB

Cru1aBbl METAIJIOB.
DIEKTPOXUMHUYECKHUH Psiji HAaNpsHKEHUH
METAIUIOB

XUMHYECKHE CBOMCTBA BAKHEHUIIINX
METaJUIOB (HATPHUH, Kaaui, KaabIuH,
MarHui, alfOMUHUIN) U UX COCTMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COCOUHEHUN

XuMHYeCKHe CBOMCTBA ITMHKA, JKeJe3a
M UX COCTUHESHUH

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 33134 110 TEME
«Mertamiby»"

Hemeramibl, X OJ0XKEHHE B
[Teproauaeckoii cUCTEME XMMHUYECKHX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOCHHS ATOMOB
®dusnueckue CBONCTBa HEMETAIIIIOB.
ANI0TpONUs HEMETAIOB (HA IPUMEPE
KHUCJIOPOJIa, cephl, hocdopa u
yriepojia)

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0d0a T

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUI

https://m.edsoo.ru/00ae0dOa T



23

24

25

XuMHYecKue cBorcTBa a3oTa, hocdopa
U UX COCTUHECHUNU

XUMHUYECKUE CBOMCTBA yIIIepoa,
KPEMHHUS U UX COCIMHEHUU
[IprMeHeHne Ba)XKHENIINX HEMETAIIOB
U UX COCTUHEHUNU

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

26

O00011IeHNE U CUCTEMATH3aIMs SHAHUH
no teMe «HemeTaminy. BeraucineHus
110 YPaBHEHUSIM XUMUYECKUX PEaKIIUil
Y TEPMOXUMHUYECKUE PACUETHI

https://m.edsoo.ru/00ae0d0a T

27

28

29

30

31

[TpakTtruueckas padota Ne 3. «Pemenue
SKCHEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemeranisi"y»

KoHnTponbHas paboTa 1mo Temam
«Metaniaey 1 «HemeTamis)

Heopranuueckue n opranuueckue
kuciotel. Heopranmueckue u
OpraHUYeCKHEe OCHOBAHUSA

AMoTepHbIe HEOpraHUYECKHEe U
OpraHUYEeCKUE COCTUHEHMUS.
['eneTndeckas cBsI3b HEOPTaHUYECKHUX U
OpTraHUYECKUX BELIECTB

Poinb xuMum B obecrieueHNH
JKOJIOTUYECKOM, SJHEPIreTUIECKON U
NUILIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T



[TpeacraBnerus 00 0OMKX HAYYHBIX
32 IPUHLMIAX IPOMBIIIIEHHOTO
MOJTyYeHUS] BAXKHEHUIIINX BEIIECTB

YenoBek B MUpE BENIECTB U
MaTepHuaoB

33

34 XuMHus U 310pOBbEUETIOBEKA

https://m.edsoo.ru/00ae0d0a T

https://m.edsoo.ru/00ae0dOa T

https://m.edsoo.ru/00ae0dOa T

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Koanposepsiemorope3yjibTata

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI
0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOM
NPOrpaMMbl cpeHero 00uero 0Opa3oBaHus

TeopeTnueckneoCHOBBIOPTraHUYECKONXUMUN

ChopMHUpPOBAHHOCTH MPEICTABICHUA O XUMHUUYECKOU
COCTABJIIOLIEH  €CTECTBEHHOHAYYHOM  KapTHUHBI
MUpa, POJIA XMMUU B TIO3HAHUU SIBJICHUN IPUPOBL, B
(hopMHUPOBAaHUM MBIIIICHUSI U KYJIBTYPBI JINYHOCTH,
e€ (QyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOUN
JUTSL pEeLICHUsI TPAKTUYECKUX 337]a4 U SKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM cpefie

Bnangenue cucreMoll XMMUYECKUX 3HAHUU, KOTOpas
BKJIIOUAET: OCHOBOIOJIAraoue MoHsITHs (MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, MOJb, MOJISIpHAs
Macca, MOJISPHBIA OO0BEM, VYIIEPOIHBIN CKEJeT,
(yHKIMOHANBHAS TpyNNa, pajguKkail, H30Mepus,
U30MEpPbI, TOMOJIOTMYECKUH  psiA,  T'OMOJIOTH,
YIJIE€BOJAOPOABI, KHUCIOPOA- U  a30TcolepiKalliue
COEMHEHMs, OUOJIOTMYECKU AaKTHBHBIC BEIIECTBA
(yrneBoapl, >Xupbl, O€NKH), MOHOMEp, IMOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS); TEOPUM U 3aKOHBl  (Teopus
XUMHUYECKOTO CTPOCHHSI OPraHUYECKHX BEILECTB
A.M. bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3BIK XUMHUHU, (PaKTOIOTHUIECKUE
CBEJICHUA O CBOWCTBaX, COCTaBe, IOJYyYCHHH U
0e30macHOM UCIIOJIb30BAaHUU BOKHEUILINX
HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U

HpaKTI/I‘-ICCKOI\/'I JACATCIIBHOCTH YCJIOBCKA

CdopMupoBaHHOCTH yMEHUH BBISIBIIATH
XapaKkTepHbIe MPU3HAKY MOHATHH, yCTaHABIUBAThH HX

B3aMOCBA3b, HCIIOJIB30BaTh COOTBCTCTBYIOIIINC



1.4

1.5

1.5

1.6

2.1

IMOHATHA IpU ONHUCAHHWU COCTaBa, CTPOCHUA U

IpEeBpaIeHU OpraHNYeCKUX COSTMHEHHM

c(hopMUPOBAHHOCTD YMEHHI HCIIOJIb30BATh
XUMHUYECKYI0  CHMBOJHKY  JUII  COCTaBICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHoN) (HOpMysT OpraHUYECKUX BEIIECTB U
YpaBHEHHUH XMMHUYECKUX pEaKIUd, M3roTaBINBaTh
MOJIETT MOJIEKYT OpPTaHMYECKHUX BEIIECTB [T
WILTIOCTPAIHA 170 XHUMHAYECKOTO u

MPOCTPAHCTBEHHOT'O CTPOCHUS

CdopMupoBaHHOCTH YMEHHI YCTaHaBJINBATh
MMPUHAAJICKHOCTD N3YUYCHHBIX OpraHn4CCKux
BEIIECTB IO HMX COCTaBy © CTPOCHHIO K
omnpeAenéHHOMY Kiaccy (Tpymme) CcoeluHeHUi
(yrneBomopoapl, KHUCIOPOJ U  a30TCOAEpKallue
COEIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHNS),
JaBaThb UM Ha3BaHUA 10 CHUCTEMAaTUYCCKOU

nomenkiarype (IUPAC)

ChopMUpOBAaHHOCT, yMEHHUS OMNPEACTSATh BHUJIBI
XUMUYECKON CBA3M B OPraHUYECKHX COEIMHEHMSX

(omMHApHBIE U KPATHBIC)

CdhopmMupoBaHHOCTD YMEHUS MPUMEHSTh:
MOJIOKEHUSI TEOPUHM  CTPOCHHS  OPTaHHYECKUX
BemectB  A.M. bymiepoBa s 0ObsICHEHUS
3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M
CTPOCHHUSI; 3aKOH COXPAHEHHS MaCChl BEIIECCTB

YTrneBoaopobl. Kucnoponconepxanue u
a30TCoNIepKAIle  OPTaHWYECKHE  COCJAMHEHWS.

BpICOKOMONEKYISIpPHBIE COETMHEHUS

CdopMupoBaHHOCTH yMEHUH MIPUBOIUTH
TPUBUAJBHBIC HA3BaHMS OTACIBHBIX OPTaHHMYECKUX
BEILECTB (aTHIIEH, MIPOIIUJIEH, alleTUJICH,
STWIEHIJIMKOJb, NIHLEpHH, (heHois, dhopManbaeru,
aleTanbAeTU]l, MypaBbUHAs KHUCJIOTA, YKCyCHas
KHUCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIIOTA,

TJII0K03a, PPYKTO3a, Kpaxmal, LeNI103a, IITULUH)

2.2

ChopMupoOBaHHOCTh ~ YMEHHMH  XapaKTepU30BaTh

COCTaB, CTpPOCHHUC, (bI/IBI/I‘leCKI/Ie n  XUMHYCCKHC



2.3

2.4

CBOMCTBA THUNHWYHBIX MPEACTABUTEICH PA3ITUUHBIX
KJIaCCOB OPraHMYECKHMX BEINEeCTB (METaH, JTaH,
STWJICH, TPOMWICH, aleTWieH, OyTaauen-1,3,
MeTtunoyTanuen-1,3, OeH307, MeTaHOoJ, 3TaHOI,
STWJICHTJINKOJb, TIUICPUH, (DEHOJI, aleTabJIeTH/I,
MypaBbMHAasE H YKCYCHAasi KHCIOTBHI, TJIOKO3a,

Kpaxmal, LIeJUTI0JI03a, aMUHOYKCYCHasl KHCII0Ta)

C(I)OpMI/IpOBaHHOCTB YMCHUA HWITIOCTPpHUPOBATDH
TCHETUYCCKYIO CBs3b MCXKIY THUIITMYHBIMHA
npeaACTaBUTCIAMU PAa3INYIHBIX KJ1aCCOB
OpTraHUYCCKUX BCIICCTB YpaBHCHUAMUA
COOTBETCTBYIOIHUX XUMHNYCCKHX peaKHI/Iﬁ C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT

ChopMupoOBaHHOCTb ~ yMEHHUS  XapaKTepU30BaTh
WCTOYHUKUA  YIJIEBOJAOPOIHOrO  ChIpbst  (HE(DTB,
MIPUPOJIHBII ra3, yrojip), CIOCOObI UX MEepepadOTKU U

MPAKTUYECKOE IPUMEHEHHE TPOTYKTOB IepepaboTKH

3.1

3.2

3.3

XUMUS U )KU3HBL. PacyéThl

CpopMHUpPOBAaHHOCT, YMEHUM BIAACTh CHUCTEMOU
3HaHUN 00 OCHOBHBIX METOJaX Hay4YHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B XMMUHU NPU U3YYEHUHU BEIIECTB U
XUMUYECKUX SIBJICHUHM (HAOIIO/IeHNEe, W3MEpPEHHE,
SKCIEPUMEHT, MOJCIUPOBAHUE),  UCIOJIb30BAThH
CHUCTEMHbIE XUMHUYECKHWE 3HAHUS [UIsl MPUHATUS
pelIeHni B KOHKPETHBIX JXU3HEHHBIX CHUTYyaIUsX,

CBA3aHHBIX C BCIICCTBAMHU U UX ITPUMCHCHUCM

ChopMHUpPOBAaHHOCTh YMEHHH COONIOAATh TMpaBHIIA
MI0JIb30BaHUS XUMHUYECKOU MOCy 101 "
1a00paTOPHEIM O00OpPYIOBAaHUEM, a TAKXKe TpaBHIIA
oOpaiieHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMH TI0 BBIMOJHEHUIO J1abOpaTOPHBIX

XUMHNYECKUX OIIBITOB

CdopmMupoBaHHOCT,  YMEHUI  IUIAaHUPOBAaTh U
BBIITOJIHATH XUMUYECKHN SKCHEPUMEHT
(npeBpalleHusT  OPraHMYECKUX  BEIIECTB  IPHU
HarpeBaHuM, IOJIYyYEHUE DTUICHA U U3YYEHUE €ro
CBOMCTB, KA4E€CTBEHHBIC DPEAKLUUM OPraHUYECKUX

BELIECTB, JIeHaTypalusi OEJIKOB INpU HarpeBaHuw,



3.4

3.5

[[BETHbIE pEaKUUU OEIKOB) B COOTBETCTBUU C
IpaBHJIaMU TEXHUKH 0€30MacHOCTHU MPH 00palieHuu
C BellecTBaMU U J1a0OpaTOPHBIM OOOPYIOBaHHEM;
MIPEICTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIiepyuMeHTa B  (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakmuii u (HOopMyIHUpOBaTH
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB
CdhopmMupoBaHHOCTD yMEHUM MIPOBOJIUTH
BBIUMCJICHHS] IO XUMHUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOMMYECTBA MCXOIAHOTO BEIECTBA WIIH
NPOAYKTa PEaKkIHH MO0 HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 HMCXOJHBIX BEIECTB WU
IPOAYKTOB PEAKIIHIH)

CdopmupoBaHHOCTH yYMEHUM KPUTHYECKH
aHAJIN3UPOBATh XUMHUYECKYIO uHpopmanuio,
MOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpelacTBa

MaccoBoii nHpopMaluu, cetb IHTEpHET U Ipyrue)

11 KIIACC

3.6

ChopMHUpPOBAaHHOCTH YMEHHI COOJIIOAATh TMpaBHUIIA
9KOJIOTUYECKHU 11€71€CO00Pa3HOro MOBEACHHS B OBITY
U TPYAOBOH JESATENIbHOCTH B LEISIX COXpPaHEHHS
CBOET0 37I0POBbS K OKPYKAIOIIECH MPUPOTHOMN CPEIbI,
OCO3HaBaTh OIACHOCTb BO3JEHCTBUS HA JKHUBbBIE
OpraHU3MBbI OIPeIeIEHHBIX OPraHMYeCKUX BEIIECTB,
noHumas cmbicn mnokaszarens [IJIK (mpenenbHo
JMOTYCTUMOW  KOHIIEHTpaIluu),  TMOSICHATH  Ha
npuMepax CIIOCOOBI YMEHBIIECHUS "
NpeI0TBpPAlIEHUsI MX BPEIHOTO BO3JCHCTBUA Ha

OpraHnu3M 4Y€JIOBCKa



KozmpOBepﬂeMoropesyanaTa

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI
OCBOEHHS1 OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

TCOpCTI/I‘leCKI/ICOCHOBLIXI/IMI/II/I

Bnanenne cucteMor XMMUYECKHUX 3HAHUN, KOTOpas
BKJIIOYACT: OCHOBOIIOJIAraoIue IIOHSTHS
(XMMHUYECKUH 2JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UYKa
aToma, S-, p-, d-3JICKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJla, BaJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTD,
CTEIICHh OKHCIICHUS, XHUMHYECKas CBSI3b, MOJIb,
MOJISIpHAsI macca, MOJISIPHBIN 00BEM,
KPUCTAJUTMYECKAsT  PemI€TKa, TUIIBI XUMHUYECKUX
peakiuii (OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIE, JK30-
U DHIOTEPMUYCCKUE, PEaKIMd HOHHOTO OOMEHa),
pacTBop, AJICKTPOJIHTHI, HEDJICKTPOJIUTHI,
SJEKTPOJIUTUYECKAs ~ JUCCOLMALMUS,  OKUCIMTED,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOH pEaKIHH,
XUMHYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpUs
3JIEKTPOJIUTUYECKON nucconumanuu, [lepuognueckuit
3akoH JI.. MeHnneneeBa, 3aKOH COXPaHEHUSI Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK  XHUMMH,
(hakTONOTMYECKUE CBEJCHHS O CBOWCTBAxX, COCTaBE,
MOJTy4YE€HU N i Oe3omacHoOM HCIOJIB30BaAHUU
BOXHEHIIUX HEOPTaHMYECKUX BEIIECTB B OBITY WU

HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

1.2

1.3

CdhopmMupoBaHHOCTD YMEHUH BBISIBJIATD
XapaKTepHbIE NPU3HAKU U B3aHMOCBS3b M3YyUEHHBIX
NOHATHN, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUS
IIPU ONIMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUUYECKUX
BELIECTB U UX IIPEBPALIEHUI; BBISBISTH B3aUMOCBA3b
XUMHYECKHUX 3HaHUU c HOHATHAMHU u
IPEICTaBICHUAMHU JPYTUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB

Brnagenre  OCHOBHBIMHM ~ METOJAaMH  HAay4HOI'O
NO3HAHMUS BEIIECTB U XUMHUYECKHX  SBJICHUUN
(nabmonienue, U3MEpEHHE, 9KCIIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)



1.4

1.5

1.6

ChopmMupoBaHHOCTD YMEHUHI OIIPENEIATh
BaJICHTHOCTb W CTENEHb OKUCICHHUS XUMHUYECKHX
JJIEMEHTOB B COEIMHEHUX Pa3IMYHOIO COCTAaBa, BUJ
XUMHUYECKOM  CBsI3W  (KOBaJIeHTHasl,  MOHHaf,
MeTaJlJIn4yecKasi, BOJOPO/IHAsI) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKON PELIETKY KOHKPETHOIO BEIECTBA

(aToMHas1, MOJIEKYJISIpHAs, HOHHASI, METAJITTNICCKAs )

ChopMupoBaHHOCTh YMEHUH ONpeneNniaTh XapakTep
cpedbl B BOJHBIX pPACTBOpaX HEOPraHUYECKUX

COEIUHEHUN

ChopMHUpPOBAaHHOCT yMEHHS KJIacCU(UIIMPOBATH
XUMHYCCKUC PCAKIUU 110 Pa3JIMYHBIM IIPpHU3HAKaAM
(ducny W COCTaBy  pEarupyroniux  BEIMIECTB,
TeroBoMY 3(h(HEKTy peakiuu, U3MEHEHHUIO CTCTICHEH
OKHUCJICHUS JJICMCHTOB, OOPAaTUMOCTH pEaKIluH,

YYaCTHIO KaTajanu3aTopa)

1.7

1.8

1.9

1.10

ChopMHUpOBAHHOCTh YMEHHI COCTABIIATh YPABHEHUS
peaKui pa3IMIHbIX TUTIOB, TIOJTHBIC U COKPAIEHHBIC
YpaBHEHHUs PEaKIUii HOHHOTO OOMEHa, YYUTHIBAs

YCIIOBUS, IPU KOTOPBIX 3TU PEAKIMH UIYT JO KOHIA

ChopMupoBaHHOCTh YMEHUH NPOBOAMUTH PEAKLUH,
IOJITBEPK JAOLIUE Ka4eCTBEHHBIN COCTaB
pa3IMYHbIX HEOPraHUYECKUX BEILECTB,
pacro3HaBaTh OTBITHBIM yTEéM HOHBI,
IIPUCYTCTBYIOILINE B BOJIHBIX pacTBopax

HCOPraHN4YCCKUX BCIICCTB

CdopMupoBaHHOCTH YMEHHI PACKPBIBATH CYIIIHOCTD
OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX peakmmit
MOCPEICTBOM COCTaBJICHHUS JJICKTPOHHOTO OanaHca
3TUX PEAKLUI

CdopMupoBaHHOCTH YMEHHI OOBSCHATH
3aBUCUMOCTh CKOPOCTH XHUMHUYECKON peakluu OT

pa3IuYHbIX (HaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHHI OOBACHATH XapakTep
CMEIIEHUSI XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH

oT BHelHero Bo3aeicTeus (npuniun JlelllaTenne)

OO61mas u HeopraHu4ecKasX UMHUs



2.1

2.2

2.3

ChopMupoOBaHHOCT, YMEHHH pPacKpbIBaTh CMBICIT
ITepuonnueckoro 3akona J[.MI. MeHnneneeBa wu
JEMOHCTPHUPOBATH €ero CHUCTEMAaTHU3UPYIOIIYIO,

OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

ChopmMupoBaHHOCTH ~ YMEHUH  XapaKTepU30BaTh
9JICKTPOHHOE  CTPOCHHE aTOMOB  XHMHYECKHX
snemeHToB 1—4 nepuonos Ilepuoanueckoil cUCTEMBI
XUMHYECKHX  aneMentoB  J.H. Menneneena,
UCTIONB3Ysl  TMOHATHS  «S-, P-, d-DIEKTPOHHBIC
opOUTaNINY), «IHEPTETHYECKHE YPOBHH», OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHMUYECKHUX
3JIEMEHTOB M MX COCIUHEHUH 110 Tmepuoiam u
rpynnaMm Ilepuonuueckoid CHUCTEMbI XHMMHYECKHX

anemeHnToB .. MeHnieneeBa

CdopMupoBaHHOCTh  YMEHUH  XapaKTepU30BaTh
(omuceiBaTh)  oOmIME  XMMHYECKHE  CBOICTBa
HEOPraHMYECKUX BELIECTB pA3JIUYHBIX KJIACCOB,
MIOATBEPK1aTh CYILIECTBOBAHUE T€HETUUECKON CBA3U
MEXy HEOPraHMYECKHMMHM BEIECTBAMU C ITOMOIIBIO
ypaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHUX

peakuui

2.4

CdhopmMupoBaHHOCTD YMEHUH yCTaHABIIUBAaTh
MPUHAAJIEKHOCTh HEOPraHWYECKUX BEIIECTB IO MX
COCTaBy K OmOpenenéHHOMY Kiaccy (rpyrrme)
COEIMHEHUI (MpoCThble BElIeCTBA — METaIbl |
HEMETAJUIbl,  OKCHUJbl,  OCHOBAHUS,  KHCIOTHI,

amM(oTepHbIe TUIPOKCHU/IBI, COITH)

2.5

2.6

ChopmMupoBaHHOCTD YMEHUH UCIOJIb30BATh
XMMHUYECKYI0 CUMBOJIMKY JUJIsl COCTaBJICHUS (OPMYIT
BEUIECTB U YypPAaBHEHUH XHMHUYECKUX pEaKUuH,
cuctemaruueckyto HomeHknatypy (IUPAC) w
TPUBHAJIbHbIC Ha3BaHUS OTJENbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHsrit ras,
VIJCKUCHBIA Ta3, aMMHaK, TraméHas H3BeCTb,
HeraméHasi W3BECTh, NUTHEBAas COAA, IHPHUT H
ApyrHe)

CdopMHpOBaHHOCT,  YMEHUH  XapaKTepU30BaTh

(ommcpIBaTh)  OOIIME  XMMHYECKHE  CBOKMCTBA




HCOPraHMYCCKUX BCHICCTB PaA3JIMYHBIX KJIACCOB,
IOATBCPKAAThb CYHICCTBOBAHUC TeHETUYECKOM CBSA3H
MCXKAY HCOPraHMYCCKHUMU BCIICCTBAMHA C ITOMOIIbIO
ypaBHeHI/Iﬁ COOTBETCTBYIOIIINX XUMHUYECKUX

peakuui

2.7

2.8

2.9

3.1

ChopMHUpPOBAaHHOCT, YMEHHMHA IUIAHUPOBATh U
BBITIOJIHSTh XUMHUYECKHUI SKCIIEPUMEHT (pa3noxKeHUE
NEepOKCHAa BOJOPOAa B MPUCYTCTBUU KaTalu3aTopa,
oTpeziesieHUE CPeIbl PACTBOPOB BELIECTB C TOMOIIIbIO
YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE PA3IMYHBIX
(akTOpOoB Ha CKOpPOCTh XUMHUYECKOW peaKIuH,
peaKuy MOHHOTO OOMEHa, Ka4yeCTBEHHbIE PEaKlUu
Ha cynbdar-, KapOoHAT- W XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHS, pelIeHUE 3KCIIEPUMEHTATbHBIX
3aga4 1o temam «Metamuib» u «Hemeranne») B
COOTBETCTBUM C MPaBWIAMU TEXHUKH 0€30MaCHOCTH
npu OOpalieHHH C BEHIECTBAMU U JITA0OPATOPHBIM
o0opynoBaHuEM; MIPEJICTaBIISTh pe3ynbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUH  COOTBETCTBYIOIIMX  peakuud U
(¢bopMynupoBaTh  BBIBOJBI HAa  OCHOBE  3TUX

pe3yJIbTaToB

ChopMUpPOBAaHHOCTH YMEHHMM COOJIIOATH TpaBUiia
MIOJIb30BaHUSI XUMHUYECKOU MOCy101 "
71a060paTOpHBIM O0OpPYIOBAaHUEM, a TaKXKe MpaBHIIa
oOpaiieHusi C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHA TI0 BBITIOJTHEHUIO J1a00OpaTOPHBIX

XUMHNYCCKUX OIIBITOB

ChopMHUpPOBAaHHOCTL  YMEHHHA  XapaKTEPH30BaTh
XMMHUYECKHE IIPOLECChl, JIeKallMe B OCHOBE
IPOMBIIIJIEHHOTO TIOJYyYEHUS] CEPHOM  KHCIOTHI,
aMMHaKa, a TaK¥kKe c(hOpMUPOBAHHOCTh
npejacTaBiIeHUd 00 OOIIMX HAay4HBIX MPUHIHUINAX U
9KOJIOTMYECKUX npobieMax XUMHYECKOTO

IIPOU3BOJICTBA
XUMUS U )KU3HBL. PacyéThl

ChopMupoBaHHOCTH TIPECTABICHUNA O XHMHUECKON

COCTaBJ'IHIOH_[eI‘/'I eCTeCTBeHHOHaquOﬁ KapTHUHBI



3.2

3.3

3.4

3.5

MUpa, POJIA XUMUU B TIO3HAHUU SIBICHUN TPUPOJIBI, B
(hopMHUPOBAaHUM MBIIUIEHUS. U KYJIBTYpBl JINYHOCTH,
e€ (QyHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOUN
JUISL peLIeHUs] TPAKTUYECKUX 33724 U SKOJOTUYECKU
000CHOBAaHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO U
IPUPOJIHOM cpenie

CdopMupoBaHHOCTH YMEHHI KPUTUYECKHU
aHAJIM3UPOBaTh XUMUYECKYIO nHdopmanuio,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBOM KOMMYHUKaluu, ceTb UHTEpHET U Apyrue)

CdopmupoBaHHOCTE yYMEHUU COOJIIO/IATh TIpaBHIIA
9KOJIOTUYECKH 11EJIECO00Pa3HOTO TOBEACHUS B OBITY
U TPYAOBOH JESATENBHOCTH B LEISIX COXpPAaHEHHS

CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOTHOMN CPEIbI

Oco3HaBaTh ONACHOCTh BOBHCﬁCTBHH Ha JXHBBIC
OpraHnU3MBbI OHpeﬂeHéHHLIX BCIICCTB, IIOHUMaAasA
CMBICJI ITOKa3aTCJIA HI[K, MOSACHATHL Ha IIPUMCEPaAX
CITOCOOBI YMCHBIICHUA W IMPEAOTBpAllICHUA HX

BpPCAHOTO BO?,I[CI\/’ICTBI/ISI Ha OpraHus3M 4€JIOBCKa

CdhopMupoBaHHOCTD yMEHUHI IIPOBOJUTH
BBIYHCIICHHS C UCITOJIb30BAHUEM ITOHATHUS «MacCOBast
JI0J1s1 BELIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUIHA
ra3oB IIpM XUMHUYECKUX PEAKLUAX, MACCHI BEILECTBA
win 0o0béMa Tra3oB IO M3BECTHOMY KOJMYECTBY
BEIlECTBA, Macce MWiIM O00BEMY OFHOTO U3
YY4aCTBYIOIIMX B PEAKLUUU BELIECTB, TEIUIOBOIO
s¢¢exTa peakuy Ha OCHOBE 3aKOHOB COXPaHEHHS
Macchl BELIECTB, MPEBpAILCHUS U COXpPaHEHUs

SHEPrUn




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
1

11

1.2

IIpoBepsieMbliidjIeMEeHTCOIEPKAHUSA

Teop CTI/I‘ICCKI/ICOCHOBLIOPT&HPI‘-ICCKOﬁXHMHH

Hpe,I[MeT OpFaHquCKOﬁ XUMHH: €€ BO3HUKHOBCHHUEC, PA3BUTHUC U 3HAUCHUC B
IMNOJIYYCHHU HOBBIX BCHICCTB U MATCPUATIOB. TeOpI/IH CTPOCHUS OPraHUYCCKHUX

coequHennit A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrpykTypHble (DOpPMYJIBI OpPraHMYECKMX BelIeCTB. [ OMONOrus, H30MepHs.
XuMHYecKasi CBSI3b B OPraHMYECKHUX COEJAMHEHUSX — OJMHApHbIE U KpaTHbIE

CBA3HU. HpCI[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_[I/II/IOpFaHI/I‘-ICCKI/IXBCH_ICCTB

1.3

2.1

2.2

2.3

2.4

2.5

Homenknarypa opranndeckux cOeIMHEHUN (CucTeMaThuyeckas) U TpUBUAJIbHbBIE

Ha3BaHMs BAKHEHIIMX NIPEICTaBUTENEH KJIaCCOB OPraHMYECKHUX BEIIECTB
Yr1eBo1opoasl

AJKaHBI: COCTaB U CTPOEHHME, TOMOJIOTWYECKMH psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTAaBUTEIN AJKaHOB: (hU3MYECKHE M XMMUYECKHE CBOICTBa
(peakiy 3aMeIleHUsT M TOPEHHUs), HAaXOXKICHHE B NPUPOJE, MOIy4YEeHUE U

MIpUMEHEHNE

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUN psAl. DTWIEH U NPONUJIIEH —
MpOoCTEHIINe MPEACTaBUTENN aJKEHOB: (PU3MYECKHUE U XUMHUYECKHE CBOMCTBA
(peaKI_II/II/I rUApUpPOBAHUSA, TAJIOTCHHUPOBAHUA, TIHApATAllUHA, OKHCICHHUA U

HOJ'II/IMepI/ISaI_[I/II/I), IMMOJIYYCHUC U IIPUMCHCHHUC

Ankanuensl: OyraaueH-1,3 u wmetunOyraguen-1,3: cTpoeHue, BaxKHEUIIME
XUMHUYECKHE CBOWCTBa (peakuus MOJIMMEPHU3ALIIN).

HOHy‘{eHI/ICCI/IHTGTI/I‘IGCKOFOKay‘IYKa " PC3UHBL

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKUM psll. ALleTUIIEH —
MPOCTEHIINKA TMPEJCTaBUTENb AJKUHOB: COCTaB, CTpOeHUe, (u3HuecKue u
XUMHUYECKHE  CBOMcTBa  (peakiuu  TUAPUPOBAHUSA,  TaJOreHUPOBAHUS,

ruaparanuu, FOpeHI/I}I), TOJIY4YCHHUEC U IPUMCHCHUC

Apensl. benszon: cocras, crtpoenue, (usmueckue M XUMHUYECKHE CBOMCTBA
(peakiyu rajoreHupoBaHus 1 HUTPOBAHMUS ), TOJyYeHHE U TpUMeHeHue. Tomyoit:
COCTaB, CTpOCHHE, (U3MYECKHE W XHUMHYECKHE CBOWCTBA (peakuuu
TJIOTEHUPOBAHUSA W HUTPOBAHUS), MOJIyYCHHE U NpUMEHEHUe. TOKCHYHOCTh
apeHoB. l'eHeTHYecKast CBS3b MEXIY YIJIEBOJOPOJAMH, MPUHAMISKAIIMMU K

Pa3JIMYHBIM KJIaCcCaM



2.6

[IpuponHble UCTOYHMKHM yriaeBoAoponoB. IIpuponHbli ra3 M IOIyTHBIE
He(dTsabIe Ta3bl. HedTh u €€ mpoucxoxaenne. CriocoObl nmepepadoTKu HePTH:
IIEperoHKa, KPEeKMHI (TepMHMUYECKHUH, KaTaauThdeckuii), nuponus. IIpomykTs
nepepaboTku He(PTH, UX TPUMEHEHHUE B MPOMBIIIEHHOCTH U B OBITY.

KamenHsblilyronps 1 npoayKTeieronepepadoTKu

3.1

3.2

3.3

3.4

Kucnoponcoaep:xanmeopraHuuecKuecoe IMHEHUs

[IpenenbHble 0JTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOCHHE, PU3NYECKUE
U XUMHMYECKHMEe  CBOMcTBa  (peakuMM C  AKTUBHBIMH  METallJlaMH,
raJJoreHOBOJIOPOJIaMH, TOpEHHUE), NpUMEHEHHe. BoJIopojHbIE CBI3UM MEXIy
MoOJIEKyJaMH criupToB. JleiicTBUe MeTaHOJa M 3TaHOJA Ha OpraHU3M 4YeJIOBEKa.
MHoroaroMHbl€ CIUPTHL. ITUIECHIVIMKOIb U TIIUIEPUH: CTPOCHUE, (PU3NUecKHe U
XMMHUYECKHE CBOWCTBAa (B3aMMOJEIHCTBHE CO IIEJIOYHBIMU  METallaMH,
KaueCTBEHHas peakuus Ha MHOT0aTOMHBIE CIIUPTBHI).

elictBueHaoprannsmyuenoBeka. [[puMeHeHuermmIepruHa u 3TUIICHTITUKOIS

denoir: CTPOCHUEC MOJICKYJIbI, (1)I/I3I/I‘ICCKI/IG H XHMHYECKHE CBOICTBA.

Tokcuunoctbdenona. [Ipumenennedenona

Anpaeruapl 1 KeToHbl. @opMabACTHI, alleTATBICTH: CTPOSHUE, PU3HUSCKHUE U
XUMUYECKHE CBOMCTBA (PEaKIMU OKUCIICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIC

peakuum), noJly4yeHue u NpUMEHEHUE

OHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASI U YKCyCHas
KUCJIOTBI: CTpOEHHE, (U3UYECKNE W XMMUYECKHE CBOMCTBa (CBOWCTBa, oOIIHe
JUId KJlacca KHUCIOT, peakius STepuUKauu), MOITydeHHE M IpHUMEHEHHE.
CreapuHOBast ¥ OJICMHOBAs KHCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[Cf/iCTBHC

3.5

3.6

CrnoxxHbie 3(hUpBI KaK MTPOU3BOAHBIC KApOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB. JKuper. I'mpponus JKUPOB. IIpuMeHeHneKupoB.

buosornueckaspoabKupoB

YrneBoasl: coctas, Kiaccuukamys yrieBoaoB (MOHO-, TU- U TOJUCAXAPHIBI).
I'moko3a — mpocreiuii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJIEKYIIbI,
¢u3nyeckue M XUMHUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C THUAPOKCHUIOM
menu(ll), okucIeHHMe  aMMHA4YHBIM  pacTBOpoM  okcuma  cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAX0XKJIEHUE B IPUPOJIE, TPUMEHEHUE,
6uosiornueckas posib. Dorocunre3. Ppykro3a Kak uzomep riokossl. Kpaxman u
LEJUII0JI03a KaK NMpUpoAHble MnonuMepbl. CTpoeHue Kpaxmalla M LEJUIIOJIO03bI.
dusznueckrue W XUMHUYECKHE CBOWMCTBA Kpaxmaia (THIpOJW3, KadeCTBEHHas

peaKIus C HOJI0M)

A3oTCcoIepKalIeopraHn4eCKUEeCOeIMHEHHSI



4.1

4.2

AMUHOKHCIIOTHI Kak aM(oTepHble OpraHuyeckre coeauHeHus. Pu3nuecKkue u
XUMUYECKHE CBOICTBa AMUHOKHCIIOT (Ha  mpumepe TJIMIMHA).

buonornueckoe3HayeHHEaMHUHOKHCIIOT. HGHTI/I,Z[H
benkn kak MNPpUPOAHBIC BBICOKOMOJICKYJIIPHBIC COCAUHCHUA. HepBI/I‘lHaH,

BTOPUYHAs W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHECBONCTBAOEIKOB:

TUIPOJIU3, ICHATypalusl, KaYeCTBEHHbIEPEaKIIMMHAOCIKHI

5.1

BBICOKOMONEKYIISIPHBIECOE TUHEHUS

OCHOBHBIE TIOHATUSI XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJMMEpPHU3aLMH,  CPEAHSA
MOJIEKYJIIpHAS Mmacca.
OCHOBHBIEMETOIBICHHTE3aBbICOKOMOJIEK YIS PHBIXCOETUHEHUI -

nmoJMmMeEpu3anua U MOJUKOHICHCAI A

5.2

11 KJIACC

Koxa
1

11

OKClepUMEHTAIbHbIE METOAbl H3Y4YEHMsI BEIIECTB U HX MPEBpALICHUIN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJAHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4dyKoB. [losrydeHuECHHTETHUECKOTOKAYYyKa U PE3UHBI

IIpoBepsieMbliidIeMEHTCOAePKAHUSA

TeopeTnyecKneoCHOBBIXUMHH

XuMmudeckuit anemMeHT. ATom. Spo atoma, U30TOIBI. DIEKTPOHHAsT 000I0UKa.
DHepreTUyeckre yPOBHHU, MOTYPOBHU. ATOMHBIE OpOHTAIH, S-, P-, d-32JIEMEHTHI.
OcoOeHHOCTH pacnpeaeNeHus JIEKTPOHOB MO OPOUTAISIM B aTOMAaX AJIEMEHTOB

TICPBLIX I-IeTI:IpéX Nepruoaos. aﬂeKTpOHHaﬂKOH(I)I/IpraLII/IﬂaTOMOB

1.2

1.3

1.4

[lepronnueckuii 3akoH U llepuoamyeckass cucTeMa XMMHUYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b epuouuecKoro 3akona u [lepruoandeckoi cucTemMbl
XUMHUYecKux 3yemeHToB .M. MenaeneeBa ¢ COBpEMEHHOM T€OpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB H
00pazyeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB IO TPYIIaM U MEPHOJAM.

3Ha‘{eHI/IeHCpI/IOHI/I‘IeCKOI‘O3aKOHa B Pa3BUTHUHAYKU

CtpoeHue BelecTBa. XHMHYECKas CBs3b. BuIbl XMMHUYECKOW CBA3M
(koBajieHTHas HEMOJSIpHAsT M TOJsApHAs, HWOHHAsA, MeTauinyeckas). VOHBI:
KaTHOHBI M aHUOHBI. MexaHu3Mbl OOpa30BaHUS KOBAJICHTHOW XMMHYECKOM

cBsi3U (0OMEHHBIN 1 JOHOPHO-aKIENTOPHBIN). BogopoaHascs3b

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHBOKUCICHUS



1.5

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOEHUS. 3aKOH ITOCTOSHCTBA
cocTaBa BemlecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBA
BEIIECTB OT THUMA KpUCTATMYEeCKOW pemérku. [loHsATHE O IUCHepCHBIX
cucteMax. VICTHHHBIE W KOJUTOMIHBIEPACTBOPHI. MaccoBaso/IsIBEIIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHMI. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

1.11

Xumuueckass — peakmus.  Krnaccupukamuss — XMMHYECKHUX — peakiuii B
HEOPraHUYeCKOW U OPraHu4YeCcKON XMMHUHU. 3aKOH COXPAHEHHSI MaCChl BEILIECTB,

3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEaKIIUIX
CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB

O6paTI/IMLIe pCaKknuu. XHUMHUYECKOE paBHOBECHC. cDa.I(TOI)H, BIMAKOIIUC Ha

cocTtossHMe xuMuuyeckoro pasHosecus. [Ipuanunlelllatense

9J'I€KTpOJ'II/ITI/ILICCKa5{ JAUCCOoIHraIms. CubHBIE U Cc1a0bIe QJICKTPOJIUTHI. Cpeﬂa
BOOHBIX PacTBOPOB BE€HOICCTB. Kucias, HeﬁTpaHBHaﬂ , oiejIo4yHas.

PeaknunmnonnoroooOmena
OKHCIUTETEHO-BOCCTAaHOBHTEIBLHBICPCAKITUT

Heoprannueckasaxumus

2.1

2.2

Hewmeramner. [Tonoxenne HemeraioB B [lepuoanyueckoil cucteMe XuMHYECKUX
anemenToB /.. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. Du3nyeckue
CBOICTBa HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMepe KHUCIOopoJa,
cepsl, hochopa u yriepoaa)

XUMUYECKHE CBONCTBA BaKHEHIIMX HEMETaJUIOB (TaJIoT€HOB, CEpbl, a30Ta,
docthopa, yrmepoma W KpeMHHA) U HUX  COeAUMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPIKAILINX KHCJIOT, BOJIOPOJTHBIX COCIMHEHUH).

[IprMeHeHneBaXKHENIIIMXHEMETAIIIOB U UXCOEIUHEHHI

2.3

2.4

2.5

Meramnsl. [lonoxenune merauioB B Ilepuoandeckoil cucreMe XMMHYECKUX
anemenToB [[.M1. MenaeneeBa. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0UEK
aToMOB MeTaju1oB. Ob1ue Gpusznyeckue cBoricTBa MeTaioB. CIIIaBRIMETAILIOB.
DIIEKTPOXUMHUYECKUUPSATHANPKCHUHMETAILIIOB

XWMHYECKHE CBOMCTBA BAKHEUIINX METALIOB (HATPUH, KalauWil, KaJbIIHH,
MarHui, aJOMUHUHN, [IUHK, XPOM, K€Je30, Meb) U UX coeauHeHui. Oomue
CHOCOOBI OTY4YeHUs1 MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE
I'enernyeckas cBsI3b HEOPraHMYECKUX BEILIECTB, IPUHAJIEKAIIUX K PA3TUYHBIM

Ki1accaM

XHUMUS U )KU3HD



3.1

3.2

3.3

Ponp xumum B oOecrieyeHUH SKOJOTUYECKOW, SHEPreTUUECKOW M MUIIEBOM
0e301MacHOCTH, pa3BUTHH MEUIMHBI. [TonsTne 0

HAaYYHBIXMCTOAAXTIO3BHAHUABCIICCTB U XI/IMI/I‘ICCKI/IXpeaKI_[I/Iﬁ

[IpencraBnenus 06 oOMMX HAYYHBIX MPUHLIMIAX MPOMBIIUIEHHOTO MOJTyYeHHS
BaXHEMIINX BenlecTB. YelnoBeK B MHMpE BELIECTB U MATEPHAJIOB: Ba)KHEHIINE
CTPOUTENIbHbIE MaTepUajbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKIIO,
KepaMHuKa, MaTepHalbl IJs AJIEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUE U
MUHepalbHbIe y100peHus

XuMus M 300pOBbE YEJIOBEKA: IIPaBUJIA HCIIOJB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuWiIa OE30MaCHOTO MHCIOJIb30BaHMUS IPenapaToB OBITOBOM

XHUMHHU B HOBCG,Z[HGBHOﬁ KHU3HHU
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