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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa 1O XUMHHM Ha YpPOBHE CpeaHEro ooémero oOpa3oBaHusi pa3paboTaHa HaA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Deneparumn», TpeOOBaHUM K pe3yIbTaTaM OCBOCHHUS (eliepaibHOil 00pa30BaTeIbHON MPOrPaMMbl
cpennero  obmero obpaszoBanms (DPOIlI  COO), mnpencraBieHHbIXx B DenepaibHOM
rocynapcTBeHHOM oOpaszoBarenbHoM crapaapre COO, c¢ yuérom Konnenuuu mnpernojaBaHus
yueOHOro mnpeamera «XuMHsS» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit ®enepauuu,
pean3yIOLMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPAMMbI, U OCHOBHBIX I0JIOKEHUH «CTpareruu
pazBuTusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJXO/I0B K pa3pa0OTKe MPOrpaMMBbl [0 XUMUH, K OMPEIENICHUI0 O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI OOYUAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mosoxkenus I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIE€H, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TPeOOBAaHUI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOTy4aeMO€ BBINYCKHHKaMU  00I11eo0pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YellOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHON cpele.
Peammsyercst xumudeckoe o0Opa3oBaHHWEe OOY4YalONIMXCS HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs CpeCTBAMU yUeOHOT0 IpeameTa «XUMHUs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
olpejiesieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(puKd HAayKd XUMUHU, €€ 3HAYEHUs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ YYETOM OOIIMX Iened u
NPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEeIHEero oOImero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0coOYI0 poJib B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KynbTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroleM MUpe Kak O €TUHCTBE MPUPO/IbI U YelloBeKa, KOTopoe (POpMUPYETCs B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHHS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3anMOAENUCTBYS C IPYTMMH €CTECTBEHHBIMU HaAyKaMU, XUMHUS CTajla HEOTHEMIIEMOM
YacThl0 MUPOBOU KyJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYyJa U >KU3HHU KaKIOTro
wieHa oOuiectBa. CoBpeMeHHass XHMMHUS KaK HayKa cO3uJaTesibHas, Kak HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUleHHe TJI00albHBIX MpoOJieM YCTOHYMBOTO pa3BUTHS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TUIIEBOH, SKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ OOmMMH LENIMH M HPUHLUIAMU CpEAHEro oOuiero ooOpazoBaHUs
conepxanue npeamera « Xumush» (1011 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisIomyMU IpeaMeTa « XUMUs SBIISIOTCS 0a30BbIe Kypchl — «OpraHudeckast XMMUs»
1 «OO011as 1 HEOpraHUYECKast XUMUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHHS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHUI M0 HEOPTaHUUECKOM XUMHUH (C BKIIOUCHHUEM 3HAHUN U3
o011eil XuMHUM) 1 opraHudeckoit XumMuu. @opMupoBaHUE TAHHOW CUCTEMbI 3HAHUM MTPU U3yUYEHUU
npeaMera 00ecreyuBaeT BO3MOXKHOCTh paCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.



Crpykrypa conepxkaHust KypcoB — «Opranuueckas XuMmus» u «OO1as 1 HeopraHudeckas
XUMHSA» cPOopMUpOBaHa B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
y4yeOHOro Martepuaja M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBAX JAlOTCS B Pa3sBUTHM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHHA. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM YIJIOM 3peHHs B IpenMeTe «XuMus» 0a30BOTO YpOBHS paccMaTpUBaeTCs
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHs» OOydaroUIMMCS MPEeIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaYCHUE NEPUOJUYECKOT0 3aKOHA C OOLIECTEOPETHUECKUX W METOIOJIOTUYECKUX TTO3UIIHH,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, HMMEIOIHUMU
KyJIbTYPOJOTHUYECKMM M TPUKIAAHONM XapakTep. OTU 3HAaHUSA CIOCOOCTBYIOT IOHUMaHUIO
B3aMMOCBA3M XMMHHM C JPYTMMH HayKaMM, PacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM U NPAKTUYECKUX MPUIOKEHUN XMMHUH, IOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJICKTyaJIbHbIX U 3KCIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enoMm conepikanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aroIuXcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi IOHUMaHUS (QUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMH (pakKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
HHEPreETUYECKUX PECYPCOB, ChIPbhsl, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane peuienus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLUAIN3ALMY 00yYaIOIIUXCSl TPUHSTHIE
IIPOrpaMMOl MO XUMHMHM TNOAXOABI K OIPENEICHHUIO COJAEP)KAaHUS W IIOCTPOEHUs IpenMera
IpelyCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AEWCTBUN, MMEIOLIUX 0a30BOE
3HaYeHHE JUIl PaA3IMYHBIX BHUJOB JEATENBHOCTH: pELIeHHs NpoOsieM, MOMCKA, aHalIu3a H
00paboTkn MHPOpMaAIMK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] OmbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npaktuke npenoaaBaHusl XMMUN Kak Ha yPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMsl, TaK U
Ha ypOBHE CpEJHEro 0011ero oopa3oBaHus, P ONPEIEICHUN COAEPIKATENbHON XapaKTepUCTUKU
Hene W3y4deHHs IpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst  (OpPMHpPOBAHHME OCHOB XHMMHUYECKOW HAyKM Kak o0JacTh COBPEMEHHOIo
€CTECTBO3HAHMUS, MPAKTUYECKON JIeATEIbHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO LENeld H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorymacHO JaHHOM TOYKE 3pEHMsI TJIABHBIMM LIEJIIMH M3Yy4Y€HUsS INpeAMeETa «XUMUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (GOpPMHpPOBAHHE CHUCTEMBl XUMHUYECKUX 3HAHUW KaK BaKHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOM JIEKAT KIIOYEBBIE MOHATHS,



(dbyHIaMeHTaIbHbIE 3aKOHBI W TEOPUM XHMMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHUE U
NOHMMAaHHE CYUIHOCTH JOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (dopMupOBaHHE M Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BELIECTB U
XUMHUYECKHX PEaKIHi, HEeOOXOUMBIX IJIsl MPUOOpPETEHHs] YMEHUN OpPHUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UMEIOLIMX MECTO B MPUPOJE, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH,

e pa3BUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOII0I€HUEM U OOBSICHEHUEM
XUMHYECKOTO JKCIEPUMEHTa, COOJNIoJIeHneM TMpaBui Oe3omacHoro oOpalleHus ¢
BELIECTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapakTepUCTHKA IeJIeld U 3a/1ay U3yUeHHUs MpeaMEeTa B
IIporpaMMe 1o XMMUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMM ITPUOPUTETAMU B
cucTteme cpeaHero oduiero oopazoBanusi. CerofHs B MpenojaBaHuu XUMHH B OOJIbIIEH CTEIIEHU
OTIAETCS NPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUEeHMsI, OPUEHTUPOBAHHOMN
Ha MOJTOTOBKY BBIMYCKHHKa OOIIe00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIEr0 He HaOOpoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AKTUBHOTO
MOJTy4YeHHUsl 3HAHUN U IPUMEHEHUS X B PEabHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ sTMM 1npu u3ydeHMM IpeaMera «XHUMHS» JOMHMHUPYIOIEE 3HAaYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajianTanys 00yJaromuXxcs K yCJIOBUSIM TUHAMAYHO Pa3BUBAIOIIErOCs MUpa, (hopMupoBaHHe
MHTEJJICKTYyallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K camM0o00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY NPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYyalMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy OOY4YaIOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs Mpodiem,
MOWCKa, aHaM3a W 00paboTKH WHGPOPMAIMH, HEOOXOAMMBIX JUISI TPHOOPETEHHS OIBITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUH, a TAaKXKe JI OLIEHKH C
MO3HIINAN YKOJIOTHYECKOM O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE
TEXHOJIOTUH JIIsl IOMCKA M aHAIN3a y4eOHOH M Hay4HO-IOMYJIIpHON MH(POPMAILIUU XUMUYECKOTO
COJIepKaHus;

(dopmMHpoBaHUE U pa3BUTHE Y 00YUAIOIIMXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUH U ITPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHUE Y O0yyarommxcs yoexx1EHHOCTH B T'YMAaHUCTUYECKOM HAIIPaBI€HHOCTU XUMUH,
e€ BaKXHOW pOJM B PEUICHWU TITO0OAIBHBIX NPOOJEeM palMOHAIBHOIO MPHUPOJIOIOIb30BaHMS,
MOTIOJIHEHUSI SHEPTreTHUYECKUX PECYpCOB M COXPAHEHMsI MPUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpexHOTr0 OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbIO, @ TAKXKE MPHOOPETEHUS
OTIbITA HUCIOJIb30BAHUS MOJMYUYEHHBIX 3HAHUM JUIsl IPUHSTHS TPaMOTHBIX PELIEHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B ydeOHOM mutane cpemnero o0iero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOMN 0bacTu «EcTecTBeHHO-HAYYHbIE ITPEIMETHI».

OO61ee ynciIo 4acoB, OTBEAEHHBIX AJIS U3yUEHUS XMMHUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmrero obpazoBanus, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezeno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).

OBIIAA U HEOPITAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU



XUMHYECKUN 2JIeMEeHT. AToMm. Sapo aroma, H30TOMNBI. DJIEKTPOHHAs 00OJOYKa.
DHepreTu4ecKue ypoBHH, IOypPOBHU. ATOMHBIC OpOHTaNy, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacnpeziesieHus1 3JEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOOB.
DJeKTpoHHAs KOH(UTYpalys aTOMOB.

[lepuonnueckuii 3akoH u llepuonnueckass cucremMa XHMHUYECKMX 3ieMEHTOB /Jl.
U. MenpneneeBa. CBs3p Inepuoguveckoro 3akoHa M Ileproguueckoil CHUCTEMBI XMUMHUYECKHUX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEHl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB
10 Tpynnam 1 nepuojam. 3HadeHue NEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHUYECKash CBs3b. Buabl XuMmMudeckod CBsI3U (KOBaJIEHTHAast
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIM W JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIIEKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI U AHHOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o qucnepcHbIx cuctemax. VICTUHHBIE M KOJUIOUIHBIE pacTBOpbL. MaccoBast 107
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHnknarypa HeopraHudeckux BeUIeCTB.
['eneTnyeckas CBsI3b HEOPraHMUECKUX BEILECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckas peakuusa. Kiaccupukanuss XUMHUECKUX peakIUil B HEOPTaHUYECKOW U
OpraHMYECKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbBIE pEaKIUH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

OnekTponauTnueckas guccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJbl M3YYEHMs] BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «Ilepuomuueckas cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
MoOJieJIe KpUCTaNIMYECKUX pPEIIETOK, HaONI0JIeHUEeN ONHUCaHUuEe JIEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAAa BOJOPOJa B TMPUCYTCTBHM KaTalll3aTtopa,
OIpezieNieHUue Cpe/ibl pacCTBOPOB BEIIECTB C MOMOUIbI0 YHHBEPCAILHOTO MHIUKATOPA, pPEaKluu
MOHHOTO OOMeHa), MpOoBeJIeHUE MPaKTHUECKON paboThl «BrusHue pa3nuuHbiXx (AaKTOpPOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnbie 3a1a4u.

Pacuértel o ypaBHEHHSIM XUMUYECKUX PEAKIIUMA, B TOM YHCIIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. [Tonoxenue HemeramioB B [lepuoauyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHMsI aToMOB. (DuU3MUecKHe CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoJia, cepsbl, ocdopa u yriepoaa).

XWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOT€HOB, cephl, azora, (docdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHECHMIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne metaioB B [lepuoanueckoil cucreMe XMMHYECKUX 31€MEHTOB /JI.
. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psfl HANpsKEHUM
METAJIJIOB.




XUMHUYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalud, KaJdbllUHd, MarHWi,
ATIOMUHHM, LIUHK, XPOM, KE€J€30, MEJIb) U UX COCTUHEHUM.

OO6mme cnocoOsI MoyYeHus MeTauioB. [I[puMeHeHne MeTalJIoB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYEHHUS BEIIECTB W WX MPEBPAIICHUN: H3yYeHHUE
KOJUICKIIUU «METaJlTbl M CIIaBBD), 00pa3I[0B HEMETAIIOB, PEIICHUE SKCIICPUMEHTAIIBHBIX 3a/1a4,
HAOJIIO/ICHUE W ONHCAHUE JAEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBHE
TUJIPOKCHUIA aJTFOMUHUSI C pACTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIEC PEaKIIMK Ha KaTUOHBI
METAJIJIOB).

PacuérHbie 3a/1aum.

Pacuétel Macchl BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTUYECTBA
BEIIECTBA) MIPOJIYKTOB PEAKIIMU, €CIIU OJIHO U3 BEIECTB UMEET IIPUMECH.

XHUMHUA U KU3Hb

Ponp xumum B 00ecTieueHUH SKOJIOTHYECKON, SHEPreTHIeCKON M MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHil.

[TpencraBnenust 00 OOMIMX HAYYHBIX TPUHIIUAIIAX TPOMBIIIIICHHOTO TOTYYSHHS BAKHEHIINX
BCIICCTB.

UenoBek B MHpE BEIIECTB M MAaTEPHAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKLUMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTePHAJIbI, OPraHNYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMus U 370pOBbE YEJIOBEKA: IMpaBUja HMCIIOJIb30BaHUS JICKAPCTBEHHBIX IPEIapaToB,
MpaBHIIa 0e30ImacHoTo HCITOJIb30BAHMS npenaparoB OBITOBOM XAMUH
B IIOBCEIHEBHOM KU3HH.

MexnpeIMETHEIC CBSI3H.

Peanuzarus MexXnpeIMeTHBIX CBSI3€H IPH U3YYeHUU OOIIeH 1 HeopraHuuecKoi xumun B 11
KJIaCCe OCYIIECTBIISIETCS] Yepe3 UCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TOHATHUH, SBISIIOLIMXCS CHUCTEMHBIMU JUISl OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
[MKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HbIH (PaKT, rUNoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaZloOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpalbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHomorus: XuMu4ecKasi IPOMBIIIUIEHHOCTb, METaJUTYPTHsl, IIPOU3BOJICTBO CTPOUTEITBHBIX

MaTcpHrajioB, CEIbCKOXO3S1CTBEHHOE IMpoOnu3BOACTBO, MMUIcBas MPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-IGCKaSI IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
MMPOU3BOJACTBO KOHCTPYKIIHUOHHBIX MaTcepHrajioB, QJICKTPOHHAA MMPOMBINIJICHHOCTD,
HaHOTCXHOJIOTHH.

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjibTaTaM OCBOCHHS OOYyYarOLUIMMHCS
IpOrpaMM CpegHero ooiiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonndeckoii OCHOBOM Ui pa3pabdOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHMS
IPOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO0/.



B cooTBeTCTBHHM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMETa « XUMHsD Ha YPOBHE CPEeIHET0 00IIero 00pa3oBaHus BbIIEICHBI
CJIEIyIOIINE COCTABIIAIOILNE:

OCO3HAHHE OOYYAIOIIUMHCS POCCHIMCKON TIpa)KIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPAaBJIEHHOE PA3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTU Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINK 0a30BOM HAyKU XUMUU;

TFOTOBHOCTh U CIIOCOOHOCTb OOYYaroIIUXCs PYKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHMS HKOJOTHYECKOW KYyJIbTYpPhl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTb JKU3HCHHBIE IIAHBI.

JImuHOCTHBIE PE3YIIbTATHl OCBOCHUS MIpeaMeTa « XUMHUsSD» JOCTHTAIOTCS B €IMHCTBE yUeOHOM
Y BOCIIMTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKUMHM, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO I'Pa)KAAHCKOro OOIIECTBa,
IOPUHATBIMU B OOILECTBE HOpPMaMH M IPaBUJIAMU MOBEIEHMsI, CHOCOOCTBYIOLUIMMHU IpolieccaMm
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTH 00yYarOIIHUXCsl.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHUMUS» OTpakarT cHOPMUPOBAHHOCTD
OIbITa IO3HABATEJILHOM U IPAKTUUECKOMN IEATEIBHOCTH 00yUYaroMXCsl IO pealln3aliy MPUHATHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSAKY;

IIPEJCTaBICHUsS O COLMAJIbHBIX HOPMAax M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOLICHUM B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIbHOCTH MPU CO3/IaHUH YUEOHBIX NPOEKTOB,
pelIeHnH y4eOHbIX U IT03HABATENbHbBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcCJIEUI0 OTEUeCTBEHHOM
XUMUH;

YBaXEHUsI K TPOIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JAOCTHKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENIbHBIX HAOJI0JICHHH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEIbHBIX MOTHBOB B IIOJIYyYEHHH U TMOCIEIYIOIIEM aHaJIN3e
MH(pOpPMaLIU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH  OLIEHMBATh CUTYallud, CBS3aHHbIE C XUMHMUYECKUMM SIBICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTHUPYSICh HA MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEIEHHWE U TIOCTYNKM CBOMX TOBApHUIIEH € MO3ULUIN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYNKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

NOHUMAaHMs LIEHHOCTEH 310poBOoro W Oe30macHoro obpasza XHU3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOuo/ieHus MpaBuil 0e30MacHOro oOpalleHHsl ¢ BeIlecTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYAOBOM J1€ATEIbHOCTH;

NOHUMAaHMUS LEHHOCTH MpPaBUJ HMHIUBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;



OCO3HAHHUS TOCJEICTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOJIeHHs aJKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIICIOBATEIbCKONW JIEATEIHHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUIAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PEIICHUU NPAKTUYECKUX 3a7ad COIHATbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyYEHHUIO MpoQeccuil pa3iIudHOro pona, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaM TPYI0BOH ACSTEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BbIOOpY MHIUBUAYAIbHON TPACKTOPUHU 00pa3oBaHus, Oy ryiien
npodeccuu U peanu3anuid COOCTBEHHBIX KU3HEHHBIX TJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 1€IeCO00Pa3HOro OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00ANBHOTO XapaKTepa HKOJIOTUYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH UCIOIB30BaHUS JOCTIXKEHUNH XMUMHHU JUIS PEIICHUs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTHUBHOTO HENPUATHS JCUCTBUM, MPHUHOCALLIMX BpEI OKPYKAIOIIEH NPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JEMCTBUM U IPEAOTBPALLATh UX;

HaJUYMsl PA3BUTOTO DKOJOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKOW KYJIbTYpPBhl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKU;

MOHUMAaHUSA CHeNUGUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poinu B (HOPMHUPOBAHHUH
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mpoOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOM 3HAUMMOCTH XHMHHU JJIi COBPEMEHHOH IWBUIIM3AIUU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpPBI, PEUICHUH TI00ANBHBIX MPOOJIeM yCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
OSHEPreTUYECKOW, THIIEBOM U DKOJIOTHYECKOM O€30MacCHOCTH, B Pa3BUTUU MEAUIUHBI,
o0ecreyeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTU: TIIOHUMAHMS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTyYaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIErOo MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUS JieJaTh 000CHOBAaHHBIE 3aKTFOYCHHUST HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJbIO MOYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS JUIsl pelleHus MpooieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BaTENIbCKON ASITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMOOOpa3OBaHUIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM TI0O XUMHH B COOTBETCTBUHM C >KH3HECHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMYHBIX cepax MpoPecCuOHANbHOMN 1eATeIbHOCTH.



METAIIPEAMETHBIE PE3YJIbTATbI

MertarnpenMeTHble pe3yJbTaThl OCBOCHHS yYeOHOTo mpenMera «XHUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXKIUCIHUILTMHAPHbIC
(MexmnpenMeTHbIe) OOLIEeHAayUYHbIE OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienru(uKy METO/I0B IO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTeMA, HAayuHbId (aKT, NMPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, CCIIe0BaHNe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

yHMBEpcalbHble  ydeOHble  JeificTBuA  (IO3HABaTelbHbIE,  KOMMYHUKaTHBHBIE,
perynsTHBHBIE), obOecreunBaronie (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLMAJIBHOW KOMIETEHIIMH 00yUaroIInXcs;

CHOCOOHOCTh  OOyYaroIMXCs  MCIONB30BaThb  OCBOGHHBIE  MEKIUCHMIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPa)alOT OBJAJEHUE YHHUBEPCAJIbHBIMH Yy4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBRi1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENILHO  (DOPMYJTMPOBAaTh M aKTyalU3UPOBATh NPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPECIIATh IETU JCATCILHOCTH, 3aJaBas TapaMeTpbl W KPUTEPHH HX JTOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IETISMU;

UCIIOJIb30BaTh TPU OCBOCHWUW 3HAHUN NPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTSATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBAThb WX B3aHMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIACCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, IO aHAJIOTUH ), BBISBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBIBOABI U
3aKJTI0YCHHUS,

MPUMEHSTh B TIPOIECCe TIO3HAHMSI, UCTIOIh3yeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XUMHUYeckass (opMyiia, YpaBHEHHE XHMHUYSCKOH pEakIMu — TPU PEIIeHUd Y4eOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATH Ha3BaHHBIE MOJEIbHBIC TIPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX TIPU3HAKOB H3yYaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMS BEIIESCTB M XUMHUICCKUX PEAKITUIA;

dbopMynupoBaTh I[ENW U 3aJa4d  KCCIEAOBaHHWS, HCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMH CAaMOCTOSITCIIBHOTO TIUIAHUPOBAHUS W TPOBEICHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM MPOIEcca, CaMOCTOSTENIEHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIIEHWS W BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCICIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpHOOpeTaTh OMBIT YYEHWYECKOW HCCIEeNOBATeNbCKOH M TMPOEKTHOW NeATeIbHOCTH,
MPOSIBJIATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB peIIeHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUSI.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIUMK (HAYIHO-TIOMYJISIpHAS
auTEpaTypa XHMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),



aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHUS, KDUHTUIECKH OIICHUBATh
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMyIHpOBaTh 3alpOChl W TPUMEHSTH Pa3IMYHbIC METOIBI IMpPH IOHCKE M OTOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOJIHEHHS YUeOHBIX 33/1au OMPEaeIEHHOTO THIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUSI HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAJIbHYI0 (OpMy TpeacTaBieHUs WH(POpPMAIUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKON
uHpoOpMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTW4yecKHe) 3HaKH |
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMM:

3aJaBaTh ~ BOMNPOCHl MO  CYIIECTBY OOCyKJaeMoW TemMbl B  XOJe JAuajora
W/WIN JTUCKYCCUH, BBICKa3bIBaTh HJECH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIHHO
BBIIIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYNIaTh C IPE3CHTALMEN PEe3yJIbTaTOB I103HABATEIbHOM JEATEIBbHOCTH, IOIYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPpU  BBIIOJIHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTA u (hopMynupoBartb BBIBO/IbI
10 pe3yJIbTaTaM NPOBEAEHHBIX UCCIEA0BAHNUN MYyTEM COIIaCOBaHUS MO3ULIUN B X0/1€ 00CYKIeHUs
¥ 0OMeHa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYIIECTBISATh CBOIO IO3HABATEJBHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
MpeiaraeMblil alrOPUTM JCHCTBUN MPHU BBHIMOJHEHUN y4E€OHBIX M MCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C yUETOM MOMyUeHHUsl HOBBIX 3HAHUH O
BEII[ECTBAX U XUMHYECKUX PEAKITUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIH XHUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpbl JINYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOIUMOM Uil pelieHus
NPaKTUYECKUX 3aJlad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJIArarollue
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSpPHBIE 00BEM, YITIEPOJAHBIH  CKEJIET,
GyHKIIMOHATbHAS TPYyMNa, paguKan, HU30MepHs, W30MEphl, TOMOJIOTHMUYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpIKAIINE COCAVMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMS]); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS OPraHUYECKUX
BemecTB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEJIEHUSI O CBOMCTBAX,



cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaKHEUIIINX OPraHUYECKUX BEIIECTB B ObITY
Y TIPaKTUYECKOMN JEeSATEIBHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIISTH XapaKTEPHbIC MPU3HAKU MOHATUHN, YCTaHABINBATh
WX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPraHMYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XMUMHUYECKYIO CHUMBOJUKY JJISI COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMYJT OpraHMYECKUX BEIECTB
Y ypaBHEHUM XMMHYECKUX PEAKIUN, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMY UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIC)KHOCTh U3yUCHHBIX OPTaHUYECKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllu€ COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHWs IO cucreMarndeckord HomeHkiatype (IUPAC), a Taxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opMaibAerui, aleTaibAerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PpyKTO3a,
Kpaxmal, IeJUT0JI03a, TITUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEICIATh BUIbl XUMHUYECKON CBSI3M B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TECOPUU CTPOCHHSI OPTraHUYECKHUX
BemecTB A. M. byTiiepoBa /s 00bsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UBHYECKUE W
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyramuen-1,3, OeH3oul,
METaHOJI, STAHOJI, STHWJICHTIUKOIb, TIUICPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHAas
KHUCTIOTBHI, TJIOKO3a, Kpaxmal, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), HWILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTb HMCTOYHUKH YTIEBOJOPOJHOTO CHIPHSA
(HedTh, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HUX MEepepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKH;

c(OpPMUPOBAHHOCTh yYMEHHMI TPOBOJUTH BBIYMCICHUS MO0 XHMHYECKUM YpPABHEHUSIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTa pEaKLMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
WJIU TIPOJYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUSI, HCIOJB3YyeMbIX B XUMHUM TPU HM3YYCHHH BEHIECTB MU XUMHUYECKUX SBICHUU
(HaOnrofieHne, W3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTSl IPUHSITHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYAIIHIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYI0U U
n1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIECTB MPU HArpEBaHHH, TOJYYCHHE ATHICHA M W3yYeHHE €Tro
CBOICTB, KAYECTBEHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IEHATYypallus OSKOB MPU HarpeBaHUH,
IIBETHBIE PEAKIINH OCIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MACHOCTH MTPH 00paIieHun
C BeIIeCTBaMH W JaOOpaTOpHBIM OOOPYIOBAaHHEM, TMPEACTABIATh PE3YyIbTaThl XHUMHUYECKOTO
JKCTIEpUMEHTa B (GOpMe 3alliCH YpPaBHEHUN COOTBETCTBYIOIIMX DPEAKIUHA U (PopMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;



c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIeco00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS U
OKpPY’KaIOIeW MPUPOIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BEILIECTB, MOHMMAas cMbica mnokaszarens I[IJIK, mnoscHATe Ha
npuMepax crocoObl YMEHBLICHUS U MPEJOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJIOBEKa,;

JUIsE 00YyYaroIIUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSi: YMEHHE NPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBIICHHIA,

JUTSI CIIETIBIX U CJIA0OBHUAALIMX OO0YYAIOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiiis 1 3anucu XuMu4eckux (hopMyir.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01mast 1 HeopraHuyecKasi XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEJICTABICHUH: 0 XUMUYECKOM COCTaBIISAIOLIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpPa, POJIM XHMMHUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOM JUIs pEeLIeHUs
IPAKTUYECKUX 3a7ad M HKOJIOIMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
HOPUPOIHOI cpere;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUM, KOTOpass BKJIIOYAECT: OCHOBOIIOJIArarolue
HOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3IEKTPOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBsA3b (KOBaJICHTHAas, MOHHAs, MeTaJuIMYecKas, BOJIOPOJHAs),
KpUCTAJZIMYECKAss  PEIETKA, TUIBI ~XUMHUYECKUX  pEaKkUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUUYECKON peakliy, XMUMUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
nucconuanuy, nepuoauueckuil 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHHUs M TPEBpAIlEHUs SHEPTUU NPU XUMHUYECKHX PEaKlMAX), 3aKOHOMEpPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHMs, JIEKAIIME B OCHOBE IOHHMaHUs
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BaHUM Ba)KHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY U IPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIMBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHHUS
dopMya BelIeCTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YTIEKUCBIA Ta3, aMMHUaK, TraméHas W3BECTb, HETall€Has W3BECTb, NUThEBAs COAA, NMUPHUT U
ApyTHe);

c(OpPMHPOBAHHOCTb YMEHUH ONPENeNATh BaJICHTHOCTh U CTETIEHb OKHCICHUSI XUMHUECKUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJsipHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATh MPUHAIEKHOCTh HEOPTraHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);



c(OpMUPOBAHHOCTh YMEHHMM  pacKpblBaTh CMBICH Iepuogudeckoro 3akoHa [l
W. MenneneeBa © JEMOHCTPHPOBATH €ro CHCTEMATHU3HPYIOMIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOSCHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB /Jl.
W. MeHneneeBa, HMCIONB3YysI TOHATUS «S-, P-, d-DJIEKTPOHHBIC OPOWTAINY, «IHEPTETHUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U HX
COCIMHEHUHN 10 mepuojaMm u rpynnaMm llepruoaudeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB /.
W. Menpeneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCKHIBATH) OOIME XUMUUISCKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHHUE IM€HETHUECKOM
CBSI3M MEXJly HEOPraHMYECKUMHU BEIIECTBAMHU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATH XMUMHUYECKHUE PEAKIUH TI0 Pa3IHYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TEIUIOBOMY 3(ddekTy peakuuu,
U3MEHEHUIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YJaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS PEaKLU pa3IUuYHBIX TUIIOB, IOJTHBIC U
COKpalI¢HHbIE YPAaBHEHMsI pPEaklMii MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHS, NMPU KOTOPBIX ITHU
peaKuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH IMPOBOJUTH PEAKIUHU, MOATBEPKIAIOIMINE KauyeCTBEHHBIN
COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPTAHNMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PaCKpBIBaTh CYLTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCpPEeICTBOM COCTaBIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMH OT
pa3sTUYHBIX (PAKTOPOB; XapakTep CMEIICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEPU30BaATh XUMUUECKHE MTPOIIECCHI, JICKAIIME B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOAWTH BBIYHCICHUS C WCIOIb30BAHUEM TIOHSATHUSA
«MaccoBasi IO BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TEIUIOBOTO 3 (dekTa peakinu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAOH H
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAKXKEe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IUTAHUPOBATH M BBHIMOJIHATH XUMHUYECKHH HKCIIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B NPUCYTCTBHHM KaTalld3aTopa, OMpEIeNieHue CpeJlbl
pacTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha
cynbdart-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3amady mo TemaMm «Metamie» U «Hemeramnib»y) B COOTBETCTBHM C TMPaBUJIAMH TEXHUKH
0e30MacHOCTH MpU 00palIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYI0BaHUEM, MPECTABIIATD
pe3yNbTaThl XUMUYECKOTO JKCIEPUMEHTa B ()opMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyTHPOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XWMHUYECKYH0 HH(OpMAIIHIO,
MOJTy4aeMYF0 M3 pa3HbIX HICTOYHUKOB (CpPeICTBAa MacCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMUECKU IEIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYJIOBOM JESITEIBHOCTH B IENISIX COXPAHEHHs] CBOETO 3/I0POBBS W



OKPYXaIoIleil TPUPOIHON CpEbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ompeAeIEHHBIX BEIIeCTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMmepax crocoObl
YMEHBIIECHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

I OOy4YaromIMXCs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHATDH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIIETIBIX U CJIA0OBUISAIINX OOYYArOIIMXCS: YMEHHE UCIIOJIb30BATh PEIbe(DHO-TOUCHHYIO
cucreMy o6o3Hauenuii JI. bpaitnis ms 3anmucu XuMudeckux Gopmy..
®IBHY «UHcTUTYT cogepxaHna n metogoB 0byyeHus umenn B.C. JlegHeBa»
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