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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XMMHUU Ha YpPOBHE CpeAHero obmiero obpazoBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 No 273-03 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOEHUS (enepanbHON 00pa3oBaTeNbHON MPOrpaMMBbI
cpennero obmero oopazopanusi (POIT COO), npeacraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuctom  Konmenmuum  mpemnojaBaHus y4e0HOTO
npeamera «XuUMHS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, peanu3yromx
OCHOBHBIE 00pa3oBaTe/IbHBIE MPOTPAMMBI, M OCHOBHBIX MOJOXEHHM «CTpareruu pa3BUTHUS
Bocniutanus B Poccuiickoit denepanun Ha nepuoy a0 2025 roga» (Pacnopsikenue [IpaBurensctea PO
o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpaMMbl MO XHMHH, K OIpeneieHHIo oOIIeil cTpareruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHUS OOYYAIOUIUXCS CPEICTBAMHU y4e€OHOTO MpeaMeTa «XHUMHS» s
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHuenTtyarbHble nojoxenus PI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTH II€JIEH, COJEpXKaHUsA, PE3YJIbTaTOB OOyueHHUS U TPeOOBAHHI K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBercTBUM ¢ JaHHBIMU MOJIOKEHHSIMH TporpamMma 1Mo XuMuHM (0a30BbIil ypOBEHb) Ha
YpOBHE CpeHero oo1iero oopa3oBaHus:

yCTaHaBIMBaeT o00s3aTelbHOE (MHBApUAHTHOE) TMPEAMETHOE COJCp)KAaHUE, OMpeseseT
KOJIMYCCTBEHHBIE M KAUYECTBCHHBIC €r0 XapaKTEPUCTUKU Ha KaXKJIOM HJTarle HM3yYeHUs IpeaMeTa,
MpeayCMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U PACHPEACIICHUS] €ro IO Kiaccam,
OCHOBHBIM pa3jieJiaM U TeMaM Kypca;

AT MPHUMEPHOE paclpeielieHHe Y4eOHBIX YacoOB MO TEMAaTHYECKUM pasfieliaM, PeKOMEHIYyeT
NPUMEPHYIO TIOCIEI0BATEIBHOCTh HM3Y4YCHUs OTACIBHBIX TEM Kypcac YYETOM MEXKIPEIMETHBIX |
BHYTPHIIPEIMETHBIX CBS3€H, JJOTHKH Y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarommxcst
10-11 knaccos;

JaeT METOJMYECKYI0 HMHTEpIpEeTalnio Iejed M3ydeHUs NpeaMeTa Ha YpOBHE COBPEMEHHBIX
OPUOPUTETOB B CHCTEME CpEJHEero o0Iero o0pa3oBaHUs, COJEPKATENbHOW XapaKTepPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHMsS OCHOBHOW 00Opa30BaTEIbHOM IMPOrpamMMbl CpPEIHEro 00ILero
oOpa3oBaHMsi (JIMYHOCTHBIX, METAllPEIMETHBIX, IPEAMETHbIX), OCHOBHBIX BHUJOB Yy4eOHO-
MIO3HABATENILHOM JIEATETFHOCTH OOYYalomIerocss M0 OCBOCHUIO cojepkaHus mpeamera. Ilo Bcem
Ha3BaHHBIM TIO3UIMSAM B IPOrpaMMe IO XUMHH COOJIIOJICHa TPEEeMCTBEHHOCTh C (QenepaabHOi
paboueii mporpaMMoil OCHOBHOTO oOmiero oOpa3oBaHus 1o xumuu (Wit 8-9  kiaccos
00pa3oBaTeNbHBIX OpraHU3aluii, 6a30BbIii YPOBEHbD).

Xumudeckoe 00pa3oBaHUE, MOTYyYaeMOE BBITYCKHHKaMU 0011e00pa3oBaTeIbHON OpraHu3allii,
SBISIETCST HEOTHEMJIEMOM YacThl0 WX 0Opa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIAM 3TarioM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEIOCTHOW CHUCTEME XHMHYECKOTO O0pa3oBaHMs. ODTH IIEHHOCTH KacaloTCsl IO3HAHHS 3aKOHOB
npupozbl, (popMUPOBaHUSI MHUPOBO33PEHUS M OOMIEH KYJbTYPHl YEIOBEKa, a TAKKe DKOJOTHUECKU
00OCHOBAaHHOTO OTHOIICHUSI K CBOEMY 3JIOPOBBIO M TNPHPOIHOU cpere. Peammsyercs Xxummdeckoe
oOpazoBaHue OOy4alOMMUXCA Ha YPOBHE cpeaHero oOmero oOpa3oBaHHUS CPEACTBAMHU Y4eOHOTO
npeaMera «XUMHs», COIEpKaHHe W TOCTPOCHUE KOTOPOTO OIPENENIEHBI B MPOTpaMMe MO0 XHUMHHU C
y4€TOM cnenu(UKy HayKH XUMHUH, €¢ 3HAYEeHUs B MO3HAHMM MPUPOJBl U B MaTE€pPUATbHON >KU3HU
o0miecTBa, a TaKke C Y4YeTOM OOIIMX IeJiel W TMPHUHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpeiHero obmiero oopasosanus B Poccuiickoit denepanuu. Tak, Hanpumep, npu
(dbopMHpOBaHUU COAEpIKaHUS MpeaMeTa «XHUMHUS» YUTEHBI CIEAYIOIINE TOJO0XKEHUs O creuuduke u
3HaYeHUU HAYKU XMMUHU.

XuMHUS KaK ~ JJEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK HIpaeT o0coOyl  poiib B
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COBPEMEHHOM IMBUJIM3ALMHA, B CO3/IaHUM HOBOW 0a3bl MarepuaabHON KyIbTyphl. OHa BHOCHUT CBOU
BKJIaJ] B (GOPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBILUICHHUS, B CO3JJaHUELIEIOCTHOTO MPECTABICHUS
00 OKpyXarlleM MHUpe Kak O €JUHCTBE MPHUPOJIBI U YeIOBEeKa, KOTopoe (hopMupyeTcs B XUMHUU Ha
OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpa, OCO3HAHMSI B3aUMOCBSI3U MEXTY
CTPOCHUCM BCUICCTB, MXCBOMCTBAaMHU U BO3MOKHBIMU 06HaCT$IMI/I MMPUMCHCHUA.

Tecno BSaHMOﬂeﬁCTBYﬂ C ApyruMu CCTCCTBCHHBIMW HAyYKaMH, XHUMHA CTallia HEOThEMIIEMOU
YaCThI0 MHUPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TPYyJda WU >KU3HHU KaXKJOTO YJIeHA
obmectBa. CoBpeMeHHasi XUMHUs Kak Hayka CO3HMJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HalpaBJieHa Ha pelIeHue I00aNbHBIX MPOOIEM YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM,IKOJIOTMUECKON O€30MTaCHOCTH U OXPaHbI 30POBBSI.

B cooTBercTBUU C OOIMMU ENISIMU U IPUHIIMIIAMA CPEIHEr0 0011ero o0pa3oBaHus CoJepKaHue
npeameta «Xumus» (10—11 kiaaccel, 6a30BbIi yPOBEHb U3YUCHHSI) OPUECHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOUIEKYJIbTYpHYIO MOATOTOBKY OOYYaroIIMXCs, HEOOXOAUMYI0 UMM s BbIPaOOTKHU
MHPOBO33PEHUYECKUX OpPUEHTHUPOB, YCHEUIHOTO BKJIIOUEHUS B JKU3Hb COIMYMa, IPOJIOJIKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocTaBigomUMy NpeaMeTa «XUMUsA» SBISIFOTCS 0a30Bble Kypchbl — «Opranudeckas XUMHS» U
«OO0mas ¥ HeopraHuyeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBbI 0a30BOM HAayKW: CHCTE€Ma 3HaHWIl IO HEOPraHMYECKOW XHMMHUHU (C BKJIIOYEHHEM 3HAHUM U3
oOuieil xumMun) U opraHudeckoid xumuu. OopMHpOBaHUE AAHHON CUCTEMbl 3HAHMHM NpPU HW3YYEHUU
npeaMera 00ecreuynBaeT BO3MOYKHOCTh PAacCMOTPEHMsSI BCErO MHOrOOOpas3usi BEIECTB Ha OCHOBE
OOLIMX MOHATUH,3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepkanust KypcoB — «Opranuueckass xumusi» u «OOmass 1 HeopraHuyeckas
XUMHS» c(hopMHUpOBaHa B MPOTrpaMMe MO XUMUHU Ha OCHOBE CUCTEMHOTOMOAX0/1a K U3yYEHUIO y4eOHOTr0o
Mmartepuaja M OOyCIOBJIEHA HCTOPHYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAaHUI Ha OINpeNeNeHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOl XMMHUM BELECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUSI OPraHUUYECKUX COEAMHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEICTABICHUNA O CTpoeHHMH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BellecTBax
JIAIOTCS B Pa3BUTHU — OT YTJIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHEeHUI. B Kypce
OpPraHMYecKOll XMMHUHU MOJYy4aloT pa3BUTHE C(HOPMHUPOBAHHbIE HAa YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs IEpPBOHAYAIbHbIE NPEACTABICHUS O XUMHUYECKOM CBs3M, KJacCU(UKAIMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUu.

[Ton HOBBIM yrJIOM 3peHHs B IpeaMmere «XuMmus» 0a30BOro YpOBHS paccMaTpUBaETCS
U3YYEHHBII Ha YpOBHE OCHOBHOTO o0OmIero o0pa3oBaHHsA TEOPETHYECKHM Marepual U
(akToJIOrMYECKUE CBEICHUS O BEIIECTBAX U XMMHUECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce «O01mias
U HeOopraHudeckas XUMHs» OOydaroUIMMCsl MpPeAOoCTaBiIseTcs BO3MOXHOCTh OCO3HATh 3HAUYEHHE
NEPUOANYECKOr0 3aKOHA C OOIETEOPEeTUYECKHX M METOJOJIOTHYECKUX MO3UIMM, Tiy0xke MOHSTH
HUCTOpUYECKOE HU3MEHeHHe (YHKIHUA OTOTO 3aKoHa — OT oOoOmaromed A0 OOBACHSIONEH |
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BEIIECTBaX, MX COCTaBe, CTPOEHHUM, CBOMCTBaX H
NPUMEHEHUH, a TaKK€ O XHMHUYECKHX PEaKlHUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nonosHsAeTcd B Kypeax 10 m 11 kitaccoB aneMeHTaMu cosiepKaHusl, UIMEIOIIMMU KYJIbTYPOJIOTHYECKAN
U TPUKIAAHON XapakTep. JTU 3HAHUS CIOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBSI3U XUMHUU C JIPYTUMH
HayKaMH, pPacKpblBalOT €¢ poJib B MO3HABAaTEIbHOW M MPAKTUYECKOM JEATEIbHOCTH YeIOBEKa,
CHOCOOCTBYIOT BOCIHMTAaHUIO YBa)KE€HHs K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUU U NMPAKTHUECKUX
NPUIOKEHUH XUMMH, TOMOTalOT BBITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HaYMMBIX MpoOIeMax, CBI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh MH(POPMALIUIO U TPUMEHSThH
e¢ Jud  TOINOJIHEHUS  3HAaHUM, PpEUIeHMs]  MHTEUIEKTYaJbHBIX U JKCIEPUMEHTAIBHBIX
UCCIIEIOBATEIbCKUX 3a/1ad. B 1enoM coxpepikaHue y4eOHOro mpenMera «XUMHs) IaHHOTO YPOBHS
U3y4eHHs] OPUEHTUPOBAHO Ha (OPMHPOBAHUE y 00YUAIOMIMXCSI MUPOBO33PEHUECKOW OCHOBBI JIJIsSt



noHUMaHud (Qumocodpckux uAeH, TakWX Kak: MaTepuaJbHOE E€IUHCTBO HEOPraHMYecKoro u
OpPraHUYECKOTr0 MUPa, 00YCIOBICHHOCTh CBOMCTB BEILIECTB MX COCTABOM U CTPOEHUEM, I03HABAEMOCTb
NPUPOIHBIX SBICHUH MYyTEM SKCIIEPUMEHTAa W PEIICHUS MPOTUBOPEUMIl MEXIy HOBBIMH (DakTaMu U
TEOPETUYECKUMHU TIPEANOCHUIKAMHU, OCO3HAHHE POJIM XMMHMU B PEUICHUU SKOJIOTUYECKHX MpoOieM, a
TaKXke MpodsieM cOepexeHHUs ISHEPreTUYECKUX PECYpPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHH M
MaTepHaoB.

B muane pemeHus 3aad BOCIMTAHUS, PAa3BUTUS U COLUATU3AIMHM OOYYArOIIUXCS MPUHSATHIC
OpOrpaMMOl 1O XUMHHM TMOJXOABl K OIpPEICIICHUIO COACP)KaHUS M IOCTPOCHHUS IpeaMeTa
peaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCAIBHBIX YUE€OHBIX JEHCTBUH, MMEIONINX 0a30BOE 3HAUCHHE
JUIA  Pa3iUYHBIX BHJOB JAEATENbHOCTH: pELICHUs MpoOieM, IOMCKa, aHaiu3a U 00paboTKu
uHpOpMaLUK, HEOOXOAUMBIX Ui TPUOOPETEHHs OIbITa TMPAKTHYECKOM U HCCIIEAOBATENBCKOM
JeSITeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTOB MTO3HAHUU XUMUHU.

B mpaktuke mpernogaBaHusi XMMHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Tak M Ha
YPOBHE CpeTHEro o0IIero 00pa3oBaHUs, MIPHU OMPEICICHUN COIEPKATEIbHON XapaKTePUCTUKU Iieeit
W3YYEHUs TMpEeAMETa HaIpaBJICHUEM I[EePBOCTENIEHHOM 3HAYMMOCTH TPAIUIIMOHHO TMPU3HAETCS
dbopMUpOBaHHE OCHOB XUMHYECKOW HAyKHM Kak OO0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS,
MPAKTUYECKON JEATEeIbHOCTH YeJIOBeKa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHPOBOHM KyIbTypbl. C
METOJUYECKOW TOUKHM 3PEHUS TaKOW MOAXOJ] K ONPEICNICHUIO IIeNieil M3yueHUusl MmpeaMeTa SBISeTCS
BIIOJIHE OIPaBJAaHHbIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIABHBIMHU LIEISIMU M3YYCHUs TpeaMeTa «XuMus» Ha 6a30BOM
ypoBue (10-11 i1.) sIBIIsIFOTCS:

dbopMUpOBaHHUE CUCTEMbl XMMHUYECKUX 3HAHWUN KaK Ba)KHEWIIEH COCTaBIISIIONICH €CTeCTBEHHO-
HAyYHOU KapTHHBI MHUPa, B OCHOBE KOTOPOH Jie)KaT KIFOUYEBbIE MOHATHS, GyHIaMEHTAIbHbIE 3aKOHBI 1
TEOPHH XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE M MOHUMAHUE CYIIHOCTH JOCTYIMHBIX 000O0IIECHHIA
MHUPOBO33PEHYECKOTO XapaKTepa,03HAKOMJICHHE C UCTOPHEH UX Pa3BUTHUS H CTAHOBJICHUS,

dopMHupoBaHHE ¥ pa3BUTHE TIPEACTABICHUH O HAYYHBIX METOJaX IMO3HAHWS BEIIECTB U
XUMHAYECKUX PEAKINi, HeOOXOAUMBIX JUTs TPUOOPETEHHsI YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U
XUMAYECKUX SIBIICHUN, UMEIOIIINX MECTO B TIPUPOJIE,B MTPAKTUIECKON M MOBCEAHEBHOW KU3HH,

pa3BUTHE YMEHHMH W CHOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOIIOJCHHWEM M OOBSICHEHHEM
XMMHUYECKOT'0 KCIIEPUMEHTA, COOII0IEHUEM MTPaBUII 0€30MacCHOr0 00paIeHHs C BEIIECTBAMHU.

Hapsny ¢ »TuM conepskaTenbHas XapaKTEpHCTHKA IeNiel W 3aJad HM3Y4YeHHUs NpeaMera B
nporpaMMe 1O XMMHH yTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH TPHOPHUTETAMH B
cucteMe cpenHero obmero obpazoBaHus. CerofHs B NpPENoJaBaHUM XMMHUU B OOJbIIEH CTENeHH
OTIACTCsl MPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COZIEp)KaHWs OOydeHHs, OPHEHTHPOBAHHOW Ha
MOATOTOBKY BBIMTYCKHUKA OIONIE00pa30BaTEeIbHON OpraHU3aIlNK, BIIAJICIONIET0 HE HAOOpOM 3HAHMM, a
(YHKIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMM U YMEHHSIMHM aKTUBHOT'O MOJIYYEHUS 3HAHUNA U
MPUMEHEHHUS UX B PEATbHOM JKU3HU JUIS PEIICHUS IPAKTHUECKUX 3a]1ad.

B 9T0i1 cBsi3M mpu u3ydeHUW mpenMera «XUMHUS» JOMUHHPYIOIIEE 3HAYe€HHWE MPUOOPETaroT
TaKue 1EeNH U 33J1a4d, KaK:

ajanTanus OOyYaroUMXCsl K YCIOBHSAM JTUHAMHUYHO DPa3BHBAIOIIETOCS MHpa, (popMupoBaHHE
UHTEJUIEKTYyaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPHUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIlHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHre y OOy4alOIIMXCs KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), MMEIOLINX
YHUBEpCAJbHOE 3HAU€HHWE JUIl pPA3IUYHBIX BHJOB [JESATEIBHOCTH: peIIeHUs mpolsieM, IOuCKa,
aHaiM3a u 00paboTKn uHpopMaIuu, HEOOXOAUMBIX Uil TMPHOOpPETeHUs ONbITa
JeSITeTbHOCTH, KOTOpasi 3aHUMAET BKHOE MECTO B IMO3HAHUM XUMHH, a TAaKXKe JJIS OLICHKU C TO3UIHI
HKOJIOTHYECKOM O€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XMMHUYECKHX MPOIIECCOB HAa OpPraHU3M
4eJI0BEKa U MPUPOJIHYIO CpPeny;



pa3BUTHE TI03HABATCIIbHBIX HWHTEPECOB, HMHTC/UICKTYAIBHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00yJarOIUXCs: CIOCOOHOCTH CAMOCTOSATEIHLHO MPHOOPETATh HOBBIC 3HAHUS 10 XHMHH B COOTBETCTBUU
C XKHN3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIb30BaTh COBpCMCHHbIe I/IH(I)OpMaI_[I/IOHHLIe TCXHOJIOTUU OJIA
MOMCKA M aHANIK3a y4eOHOM M HAyYHO-TIONMYJISIPHON MH(POPMAIIH XUMUYECKOTO CO/ICPIKaHUS;

dbopMUpOBaHHE W pa3BUTHE y OOYYAIOMIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBINIICHHSI,
HAOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJUWMBI, B YaCTHOCTH,
HpI/I HJ'IaHI/IpOBaHI/II/I nu HpOBGI[eHI/II/I XUMHUYCCKOT'O BKCHepI/IMeHTa;

BOCIIUTaHHE Y O0YyYaromuXcsi YOeKJACHHOCTH B T'YMAaHHCTUYECKON HANpaBIEHHOCTH XHMUH, €€
BXHOW POJIM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOIONOIH30BAHMS, TOOJIHEHUS
SHEPreTUYECKHX PECYPCOB M COXPAaHEHUS IPHPOJHOIO PaBHOBECHs, OCO3HAHUS HEOOXOIUMOCTH
OepexKHOTO OTHONICHHS K TIPHPOJIC M CBOEMY 3J0POBbIO, a TaKXKe MNPUOOPETCHHUsS OIbITa
UCIIOJIb30BAaHUs IOJIYUCHHBIX 3HAHMW I TNPUHATHS TPAMOTHBIX pEHICHHH B  CHTYyalMsX,
CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMH.

[lemu w 3amaun w3ydeHHs mpeaMmera «XHMHS» TONYYWIH TOAPOOHYI0 METOJHYECKYIO
UHTEpIpeTanuio B pasnene «lLmaHupyeMble pe3ynbTaThl OCBOCHHS TPOTPAMMBI [0  XUMHHY,
Oyarogapst 4eMy 0o0eCIeYeHO YSTKOE MPEACTABICHUE O TOM, KAaKHe 3HAHUS U YMEHUS UMCIOT MPSIMOe
OTHOIICHHUEC K peanmaulzm KOHerTHOI;'I IICIIn.

BOCIIMTATEJIbHbBIN IIOTEHITUAJT

® YCTAHOBJICHUE  JIOBEPUTCIBHBIX  OTHOIICHHH MEXIYy yYUTEIEM U €ro  y4eHUKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHUSATHIO y4YalIUMHUCS TpeOOBaHMW ¥ MPOCHO  yduTeds,
MIPHUBJICYCHUIO UX BHUMAHUS K 00CYX/JTaeMOi Ha ypoke WH(POpPMAIIMU, aKTUBH3AIMHN WX TTO3HABATCILHOM
NeSITEJIPHOCTH Yepe3 HCIOJIb30BaHUE 3aHMMATEIIBHBIX AJIEMEHTOB, MPOOJEMHOTO BOIPOCA, >KHBOTO
JIMaJora;

e MOOYXJECHHE IIKOIFHUKOB COOIIIO/IaTh HA YPOKE OOIIECPUHSTHIE HOPMBI MTOBEACHUS, TTPaBUIIa
oOmeHust co crapmuMu (yYUTENssMH) M CBEPCTHUKAMHU (IIKOJbHUKAMU), MPHHIMIBI Yy4eOHOM
JTUCHUTUTMHBL ¥ CaMOOPTaHW3allii dYepe3 3HAKOMCTBO M B mocieayiomeM coomoaenne «llpasun
BHYTPEHHETO pacropsika 00ydaromuxcs», B3aUMOKOHTPOJIb U CAMOKOHTPOJIb O0yYarOINXCs;

® T[pUBJICYCHWE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY AacCHeKTy HW3y4aeMBIX Ha YpOoKax
SBIIEHUH, OpraHu3anus UX paboOThl C MOJIy4aeMOl Ha YpPOKE COLMAIbHO 3HAYMMOW HHQOpMaImer —
WHUIIUHPOBAHUE ee 00CYKIEHHUs, BRICKA3bIBAHUS YUAITUMUCS CBOETO MHEHUS I10 €€ TTOBOJTY, BBIPAOOTKH
CBOET0 K HeW OTHOIIEeHMs. BbIoiHeHne MPOEKTOB MO Pa3lIMYHBIM TeMaM MO3BOJIAET aKIEHTHPOBATH
BHUMaHHUE yJaIUXCs Ha YCTAHOBJICHUH MPUIHHHO-CIICJICTBCHHBIX CBSI3€H MKy O0BEKTaMU;

®  ICMOJNB30BAaHHE BOCIMUTATENBHBIX BO3MOXXHOCTEH cofepxaHus y4eOHOTO MpeaMmeTa uepes
JEMOHCTpAlMIO  JeTSIM TPUMEPOB  OTBETCTBEHHOTO, TPa)XJAHCKOTO TOBEACHUS, MPOSBICHUS
YEJIOBEKOJIIOOUS M T0OPOCEPACUHOCTH, Yepe3 MO00P COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTSHHUS, 3a7a4 JIJIst
pelieHus, MpoOIEMHBIX CHUTyallMil JUIsl OOCYXAEHHUS B KIACCE: aHaIU3 MOCTYMKOB IFOJEH, HCTOpHil
cyne0, KOMMEHTapHH K MIPOUCXOJISAIIIM B MUPE COOBITHSM, IMPOBEICHUE YPOKOB 370POBbS;

® TIMpUMEHEHHE Ha ypOKEe MHTEPAKTUBHBIX (OPM PaOOTHI yUANIMXCs: MHTEUIEKTYaJbHBIX WID,
CTUMYJIMPYIOMINX IMO3HABATEIbHYI0O MOTHBAIUIO IIKOJIHHHUKOB; JAUCKYCCHUH, KOTOPBIC NAIOT YYalTUMCS
BO3MOXKHOCTH TIPHOOPECTH OIBIT BEICHNS KOHCTPYKTUBHOTO JHAIOTa; TPYIIIOBOM pabOTHI WIH paOOThI B
napax, KOTOpbIe yd4aT HIKOJIbHUKOB KOMaHIHOW paboTe W B3aUMOJEHCTBUIO C IPYTMMH JIE€THMH, YTO
MI03BOJISIET YCTAHOBUTH I0OpOXKeTaTeTbHYI0 00CTAaHOBKY Ha YPOKE.

e  BKJIIOYCHHE B YPOK HTPOBBIX MPOIEAYP, KOTOPHIE IIOMOTAIOT MOAIEPKAaTh MOTHBAIIUIO JACTEeH K
MOJTyYEHUIO 3HAHUH, HAJIAXXUBAHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIICHUN B KJIAcCE, TTOMOTAIOT
YCTAHOBIICHHIO JTOOpOKeTaTenbHON arMocdepsl BO BpeMs ypoOKa: JIEKIHUs C 3alilaHUPOBaHHBIMHU
OIIMOKaMH, HAIMYUE ABUTATEIHHOW aKTHBHOCTU HA YpPOKax, COTPYAHHUYECTBO, MOOIIPEHHE, TOBEPHE,
NIOpYYECHHE BAKHOTO JIeJa, CO3/IaHNe CUTYalluu yCIexa;

® HHWIIMAPOBAHHE W TIOJUICPKKA HCCIIEIOBATEIHCKON NEATEIHHOCTH IIKOJHLHUKOB B paMKax
peaM3alyy IMH HHIUBUYaTbHBIX U TPYIIOBBIX HCCIEI0BATEIBCKUX MPOCKTOB, YTO AACT MIKOJIbHUKAM
BO3MOXXHOCTh MPHOOPECTH HABBIK CAMOCTOSTEIBHOIO PEIICHHS] TEOPETUYECKOM MpOoOJIeMbl, HABBIK



TeHepUPOBaHUSA M OQOPMIICHHUS COOCTBEHHBIX HJCH, HABBIK YBXKUTEIHLHOTO OTHOIICHUS K YYXKUM
uaesiM, oGopMIICHHBIM B paboTax APYruxX HCCIEAOBaTeseH, HaBBIK IMYOJIMYHOTO BBICTYILICHUS TEpe.
ayIuTOpUel, apryMEHTHpPOBaHUS M OTCTaWBaHUs CBOCH TOYKM 3pEHHS: YdacThe B KOHKypcax,
BBICTaBKaX, COPEBHOBAHUSX, Hay4dyHO-UCCIenoBaTenbckoi KoHbpepenuun «Uro? Kak? u Ilouemy?:
pa3depych U OOBICHIO», y4yaCTHE B MYHHUIHMIAIHLHOM KOHKYpPCE MCCIEIOBAaTENIbCKUX MPOEKTOB «S —
UCCIIEIOBATEIbY;

e peammsanus npoekta «L{udposast obpazoBarenbHas cpenay, ucnonb3oBanue UKT u
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI 00y4YeHUs, 00eCIIEUHBAIOIIIX COBPEMEHHBIC
AKTUBHOCTH 00YYarOIIUXCs (MIPOTrPaMMBI-TPEHAKEPHI, TECTHI, 324ETHI B 3JIEKTPOHHBIX MPHIIOKEHUSX,
MYJIbTUMEAUMHBIC PE3EHTAlMU, HAYYHO-TIOMYJIApHBIE Nepeadun, (GUIbMbl, 00yUYarolue CAalThl, YPOKH
OHJIAlH, BUICOJICKIINH, OHJIAWH-KOH(PEPEHLIUHU U JIp.)

B ydebHOoM miaHe cpenHero ooOmero oopa3zoBaHus HpeAMET «XUMHSD» 0a30BOrOYpPOBHS BXOAMT B
COCTaB MpenMeTHON 00sacT «EcTecTBeHHO-HAYYHBIC IPEAMETHI.

OOGIlee YUCI0 YacoB, PEKOMEHIOBAHHBIX JUId HM3ydeHHs xumuu — 68 uacos:B 10 kiacce
— 34 yaca (1 gac B Hemenio), B 11 kitacce — 34 yaca (1 yac B HezeI0).



COJAEP)KAHUE OBYYEHUA

10 KJACC

TeopeTu4yecKkue 0OCHOBbI OPraHM4eCcKOM XUMHHU

[IpenMeT opraHMuYecKOil XMUMHMM: €€ BO3HHUKHOBEHHE, Pa3BUTHME U 3HAYCHHE B IIOJyYEHUU
HOBBIX BEILECTB M MarepuayoB. Teopus cTpoeHMsI opraHudeckux coeauHenuii A.M. bytieposa, e¢
OCHOBHBIC TOJOXKeHUA. CTpyKTypHBIE (DOPMYINIBI OpPraHMYECKHX BelIecTB. ['omMonorus, uzomepus.
XUMHYECKasi CBA3b B OPraHUUECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o KiaccU(UKAUM OPTaHUYECKUX BemlecTB. HoMmeHkiaTypa OpraHHYecKuX
COEIMHEHUI (cucTeMaTHYecKas) U TPUBUAIbHBIE HA3BAHUS BAXKHEHIIMX NpPEJICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB.

JKCNepUMEHTAIbHbIE MEeTOAbI H3y4YeHUsI BeleCTB U X NpeBpalleHui

OzHakoMjieHHE C O00pa3llaMH OpPraHWYeCKUX BEIIeCTB W MaTepuajaMd Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJI OPraHMYECKHX BEHICCTB, HAOJIOJCHHUE W OIHMCAHWE JICMOHCTPAMOHHBIX
OTIBITOB IO TPEBPAIICHUIO OPraHWYECKHX BEIICCTB IMPH HarpeBaHWM (TUIABIICHUE, OOYTJIMBaHUE U
TOpEHHUe).

Yraesoaopoabl

AJKaHBI: C€OCTaB M CTPOCHHME, TOMOJIOTMYECKMH pAd. MeraH M 3TaH — mpocTedine
NPEJCTaBUTENIN ANKAHOB: (DM3MYECKHE M XUMHUYECKHE CBOWCTBA (pPEaKkIUH 3aMELICHHS M TOPEHUs),
HaXO0XJICHUE B IPUPOJE, OIYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psAf. OTHIEH M INPONUIEH — MPOCTEHIINe
OpPEJCTaBUTENIM AJKCHOB: (U3MUECKMe U XHMHYECKHe CBOHCTBa (peakuuu TI'MIpUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPHU3AlNN ), TOITYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyrammen-1,3 wu wmerunOyraguen-1,3: crpoeHune, BaXHEUIIHE XHUMHUYECKHUE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUNA psif. ALIETUIEH — MPOCTEHIINMA
NpEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHME, (U3MUECKHEe W XHMMHMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALlUU, TOPEHUS ), TOTyYE€HNE U TIPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUECKME U XHMHUYECKHE CBOMCTBa (peakiuu
raJIoreHUPOBAHUS W HUTPOBAHMs), MOJy4eHHE U TpUMeHeHue. Toxyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue ceoUCMEa (PeaKyuu 2an02eHUpPO8aHUs U HUMPOBAHUs), NOJYUeHUue U
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTnYecKas CBA3b MEXAY YII€BOJOPOAAMH, IPUHAMIEKAILUMHI
K Pa3JIMYHBIM KJIACCAM.

[TpuponHble UCTOUHUKH YTIeBO0PoAOB. IIpuponHblil ra3 u nomnyrHele HeTsHBIE Ta3bl. HepTh
u e¢ mnpoucxoxaeHue. CrnocoObl mnepepadOTKu He(TU: NEperoHka, KpPEeKUHI (TePMHYECKHH,
Karanutudeckuil), nuponus. [Ipoaykrsl nepepadoTku HeTH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojib U NpoAyKThI €ro epepadoTKH.

:‘)KCHepHMeHTaJILHbIe METOAbl U3YUCHUA BCIIECTB U UX npeBpameHnﬁ

O3HaKOMIICHHUE C OGpﬁSI_IaMI/I jIacTMaccC, KaydyKoOB U pPC3UHbI, KOJUICKIIUA ((HC(I)TB» n ((yFOHL>>,
MOACIIMPOBAHUEC MOJICKYJ YIJICBOAOPOAOB W TaJIOTCHOIIPOM3BOAHLBIX, IMPOBCIACHUC npaKaneclcoi/i
paﬁoTbI: MOJIYYCHHC 3TUJICHA U U3YYCHHUEC CT'O CBOICTB.

Pacuérnbie 3agaun

Borurcnenuss mo ypaBHEHUIO XMMHYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WM MPOJYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEILECTB WJIU IIPOIYKTOB PEAKILIUHN).



Kucsopoacoaepsxammue oprannyecKne coeMHEeHU s

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOIN U 3TAHOJ: CTPOCHUE, GU3NYECKUE U XUMHUECKUE
CBOWCTBA (peakLUuu C AaKTMBHBIMM METaJUlaMH, TIaJOr€HOBOJOPOJAaMM, TOpEHHE), IPUMEHEHHE.
BonoponHele cBs3uM MeXIy MOJIEKYJIaMH CIHUPTOB. JIeHCTBHME MeTaHONa M 3TaHOJIA HAa OpPraHUu3M
YeIJI0BEKA.

MHoroaTomMHble COUPTHL. DTUJICHIVIMKONIb U TJMLEPHH: CTPOEHHUE, (PU3HMUECKUEe U XMMHUYECKHE
CBOICTBa (B3aMMOJEICTBUE CO ILIEIOYHBIMU METAJUIAMM, KAaUECTBEHHAsl peaklys Ha MHOI'OATOMHBIE
cnupThl). JlelicTBue HAa OpraHu3M yesoBeka. I[puMeHeHne riunepyria u STUIIEHTJIUKOJISL.

@deHoII: CTPOCHHE MOJIEKYNbl, (PU3MYECKHe M XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHOoIa.
[Tpumenenue penomna.

Anbnerunpl U kemonwl. GopMalbIeTu, aleTaIbACTHI: CTpOeHHE, (PU3nUecKre U XUMUYECKUe
CBOWCTBA (peakLMU OKUCIEHUS U BOCCTAHOBJIEHUS, KAayeCTBEHHbIC pEaKIHUM), IOJy4YCHHE MU
IIPUMEHEHHUE.

Ayemon: cmpoenue, @usuueckue U Xumuueckue Ce0UCMEA (peakyuu OKUCTeHUs U
60CCMAHOBIIeHUS), NOTLYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeZieibHbIE KapOOHOBbIE KHUCIOTbl. MypaBbUHasT U YKCYCHas KHUCIIOTHI:
cTpoeHHe, (pU3MUEeCKHe U XMMHUYECKHE CBOWCTBa (CBOMcTBa, oOmIMe JUIsl Kjacca KUCIOT, peaklus
STepU(UKAINN), TOTyIeHHE U puMeHeHne. CTeapruHOBas U OJIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIMBBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE NEHCTBHE.

CroxHble 3pUphl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['HApOIN3 ClI0XKHBIX 3¢upoB. Kupsl.
I'mpponus xxupos. [Ipumenenune xxupoB. buosornyeckas poJib )KUpOB.

VYrieBonbl: cOCTaB, KiIacCU(PUKALMSA YriIeBOAOB (MOHO-, AU- M Toimcaxapuisl). [nmokosza —
IPOCTEHINIT MOHOCAaXapHI: OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI, (pU3HUECKIEe M XMMUYECKHE CBOHCTBA
(B3ammopericTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIFOKO3bI), HAXOKJEHUE B MPUPOJE, TPUMEHEHNE, OUOIOrHYecKas poJb.
®orocunTe3. PpyKkTo3a Kak H30Mep TITFOKO3bI.

Caxapo3za — npedcmasumenb OUCAXapuoos, 2UOPOIU3, HAXOHCOEHUE 8 NPUPOOe U NPUMEHEHUE.

Kpaxman u nemtono3a Kak NpupoaHsle nosmMmepbl. CTpoeHue Kpaxmajla W LEJUIIOJIO3BI.
dusnyueckue U XMMUYECKHEe CBOMCTBA KpaxMaiia (THAPOJn3, KaueCTBEHHAsIPeaKIUsl ¢ HOJIOM).

JKCNepUMEHTAJIbHbIE MeTOAbI H3yYeHHUs BellleCTB U UX NMpeBpalleHuil

[TpoBenenue, HaONMIOJIEHHE M ONUCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KaueCTBEHHbIE pEaKUUHU OJHOATOMHBIX CHUPTOB (OKucieHue »dtaHosna okcugom wmeau(Il)),
MHOTOAQTOMHBIX CHUPTOB (B3aummojeiicTBue riunepuHa ¢ rugpokcuaom menu(Il)), ampmerumos
(oxucneHne aMMuadHbIM pacTtBopoM okcuja cepedpa(l) m rugpoxcunom meau(ll), Bzaumonelictue
Kpaxmaja ¢ HOJ0M), TPOBEICHHE MPAKTHIECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3agaun

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKON peakiuH (Macchl, 00beMa, KOJINYECTBA MCXOIHOTO
BEleCTBa WJIM MPOJYKTa PEaklUU M0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO U3 MCXOTHBIX
BEIIIECTB UJIM MPOJIYKTOB PEAKLIUH).

A30TCoaepIKaIe OpraHuYecKne COeTnHEeHUs!

Amunvl. Memunamun u auUIUH: COCMA8, CmMpoeHue, Qusuyeckue U XUMUYecKue Ce0lUcmed
(eopenue, 83aumooeticmsue ¢ 000U U KUCIOMAMUL).

AMUHOKHCIIOTBI Kak aM(OTepHbIe OpraHMYECKUe COCOUHCHHUs. DU3NYeCKHe M XHUMHYCCKHE
CBOWCTBA aMUHOKHCJIOT (Ha MPUMepe MIKIMHA). bronornyeckoe 3HaueHUEaMUHOKHUCIIOT. [1enTH b,

benku kak TPUPOJHBIE BBICOKOMOJICKYJISIPHBIC COCIUHCHMS. [lepBUYHAs, BTOpPUYHAS H
TpeTHYHass CTPYKTypa OcnkoB. XHMHYECKHE CBOWCTBA OEIKOB: THAPOJW3, JCHATYypaIus,
Ka4eCTBECHHBIC PEAKI[UH HA OCIIKH.



JKCNepUMeHTAJIbHbIE MEeTOAbI H3yYeHNsl BellleCTB U UX NpeBpalleHn i
Habmiogenne u omnMcaHue JEMOHCTPALMOHHBIX ONBITOB: JIeHATypamus OEJIKOB  IpH
HarpeBaHuy, [IBETHbIC PEAKIIUU OEIIKOB.

BbIcOKOMOJIEKYJISIPHBbIE COeTHHEHUS

OcHOBHBIC TOHATHS XHMHH BBICOKOMOJIEKYJISIDHBIX COCJIMHCHUN: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alNU, CPEAHSSI MOJEKyisipHas macca. OCHOBHBIE METOJbI
CHHTE3a BHICOKOMOJICKYJISIPHBIX COCTMHEHUH — OJIMMEPH3AIIHs U TIOJIMKOHICHCAIIHS.

Ilnacmmaccol (norusmuieH, nOAUNPONULEeH, NOJUSUHUIXIOPUO, noaucmupon). Hamypanvhoiil u
cunmemuyecKkue Kayyyku (0ymaouenoswlil, X10pOnpeHosslll U U30npeHossill). Borokna: namypanvhsie
(x10n0K, wepcmsb, WENK), UCKYCCMEeHHble (ayemamuoe 80J0KHO, BUCKO3A), CuHmemuieckue (Kanpou u
J1A8CaH,).

JKCNepUMEHTATbHbIE MeTO/AbI H3y4YeHHs BellleCTB M UX NPeBpPalleHU I
O3HakoMJIEHHE ¢ 00pa3liaMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

Me:xknpeameTHble CBS3H

Peanuzanus MeXnpeaAMETHBIX CBs3€M NpU H3ydyeHUU opraHuyeckol xumun B 10 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSTUH,
ABJIAIOIUXCSI CACTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKJIA.

OO01e ecTeCTBEHHO-HAay4yHbIE MOHATHUSA: sIBIIEHHE, Hay4yHbIH (DakT, rumoresa, 3aKoH, TEOpus,
aHau3, CHHTE3, KilacCupUKalys, TIEePUOAUYHOCTh, HAOIIOACHNUE, W3MEpPEHHEe, JKCIICPHUMEHT,
MOJIEJIUPOBAHUE.

®usnka: MaTepus, HEPIUs, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTUYECKUH YpOBEHSD,
BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSIHME BEIECTBA, (PM3MUECKHUE BEJIUYMHBI U EAUHMIBI UX
WU3MEpEHMUS.

buonorus: KJIeTKa, opraHu3M,  Ouocdepa, = oOMeH  BelleCTB B OpraHU3Me,
¢doTocuHTE3, OMOIOTNYECKH aKTUBHBIE BelllecTBa (O€NKH, YIIeBOIbl, XKUPbI, pepMeHThl).I'eorpadus:
MUHEpAJbl, TOpPHbIE IMOPOABI, IIOJE3HbIE  HCKOIAaeMbIE, TOILJINBO,

pecypeBlL.

TexHonorus: NuUIIEBbIE INPOMYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAHMUS, MOIOIIHME CPEACTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpernapaThl, MaTepualibl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJACC

TeopeTnueckne 0CHOBbI XMMHMHU

XuMudeckui saemMeHT. ATom. Spo atoma, U30TOIBI. DIEKTPOHHAs 000JI09Ka. DHEPreTHIECKUE
YPOBHH, TMOJYypOBHU. ATOMHBIE OpOUTaIH, S-, P-, O- smemeHThl. OCOOCHHOCTH pachpeaeIeHus
DIIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB TEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAsS
KOH(UTYpaIusi aTOMOB.

Ilepmonnuecknit 3akoH u Ilepuoguyeckas cucreMa XUMHUYECKHX dneMmeHtoB  [[.M.
MenpeneeBa. CBs3p NEPUOAUYECKOTrO 3aKOoHAa U Ileproanueckol CUCTEMBI XMMHMUYECKHUX 3JIEMEHTOB
.. MenneneeBa ¢ COBpEMEHHOM T€OPUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB 110 IPyMNIaM U Mepruoiam.
3HaveHMe MepUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XUMUYECKasi CBS3b. BUABI XUMUYECKOU CBSI3U (KOBAJICHTHAs HETMOJIpHAs
U TIOJISipHAs, MOHHASA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHMsI KOBAJEHTHOW XMMHUYECKOM CBSI3U
(oOMEeHHBIN B JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3k. BalleHTHOCTE. DJIEKTPOOTPHUIIATETHHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BeIleCTBA. THIBI KPUCTALIMYECKUX PEHICTOK. 3aBUCHUMOCTb CBOWCTBA BEIIECTB OT THIIA
KPUCTAJTIMYECKON PEILETKH.

[TonssTue o aucnepcHbIX cucremax. VcTuHHBIE M KoJloMJHBIE pacTBOpbl. MaccoBas 10Js
BEIIIECTBA B PACTBOPE.

Knaccudukanus Heoprannyeckux coenuHeHuid. HomeHknaTypa HEOpraHMYECKHMX BELIECTB.
['eHeTnyeckass CBSI3b HEOPraHMYECKHUX BELIECTB, IPHUHAUIEKAIIMX K Pa3IMUHbIM KJlaccaM.

Xumnueckass peakuus. Kiaccupukamuss XMMHYECKHX peakIuil B HEOPraHMYECKOW U
OpraHMYecKOoll XUMHH. 3aKOH COXpPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHs M IpPEBpalleHUs
SHEPTUU MPU XUMUYECKUX PEAKIIHIX.

CKOpOCTh peakuu, €¢ 3aBHUCHUMOCTh OT pas3iauuHbIX (akTopoB. OOpaTHUMBIE peaKLUH.
XuMmuueckoe paBHoBecHe. DaKTOPbI, BIUAIOIINE HA COCTOSIHUE XUMUYECKOro paBHoBecHs. [IpuHiun
Jle llarense.

OnekrponuTtuueckas auccouuanus. CunibHble M cialOble  31eKTponuThl. Cpena  BOAHBIX
pacTBOPOB BEIIECTB: KUCJasi, HEUTpaibHas, ienodyHas. [lowamue o 6000pooHom nokazamene (pH)
pacmeopa. Peakiuu HOHHOTO 0OMeHa. [ u0ponu3 Heop2anuyeckux u opeanuieckux 6euecms.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakUUu. [lonamue 00 saekmponuse pacniagoé u
pacmeopos coneii. Ilpumenenue snekmponusa.

JIKCIEePUMEHTAJIbHbIC METOAbI H3Yy4YEeHHUSI BeleCTB H X NPeBpaIleHu I

JemoncTpauus Ttabmun  «llepuoanueckas cucrtemMa XHMMHYECKUX anementoB J[.M.
MenneneeBa», H3ydeHHE MOJAEIEH KPUCTAUIMUECKUX PEIHICTOK, HAOMIOJEHUE U ONHCaHHE
JIEMOHCTPAllMOHHBIX M J1a00paTOPHBIX ONBITOB (pa3loKEeHUE IMEPOKCHAA BOJOPOJAa B IPUCYTCTBUU
KaTajan3aropa, ONpECIIEHUE Cpelbl PacTBOPOB BEIIECTB € IIOMOUIBIO  YHHBEPCAIBHOIO
UH/IMKaTOpa, peaKkMi MOHHOro oOMeHa), IpoBe/leHNe MPAaKTUUYEeCKOH paboThl «BiusHUE pazauyuHbIX
(bakTOpPOB Ha CKOPOCTh XMMHUYECKON PEAKLIUN.

Pacuérnble 3agaun
Pacuérbl Mo ypaBHEHHSIM XUMHUYECKHX PEAKIM, B TOM YHCIIE TEPMOXHUMHUYECKHE PACUCTHI,
pacyeThl C UCIOJIb30BAaHUEM TOHITHUSL «MAccoBasi J0JI BEIIECTBAY.

Heopranuueckasi xumusi

Hewmerannsl. [Tonoxenne HemeTtamwioB B [lepuoanyeckoil cucreMe XuMHYEeCKuX 3jieMeHToB J[. M.
MenneneeBa U 0COOEHHOCTH CTpoeHHUS aToMOB. (Dusmueckre CBOICTBA HEMETAIOB. AJUIOTPOMUS
HEMETaJUIOB (Ha IpUMEpPE KUCIopoaa, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXXHEHIITNX HEMETAJJIOB (TFaJIOT€HOB, CEphl, a3oTa, (hochopa, yriepoaa
U KPEMHHMSI) U UX COECIUHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHHI).

[IpumeHeHne BaXXHENIITNX HEMETAIIJIOB U KX COEAMHEHUM.

Meramibl. [lonoxenue meramioB B Ilepuoanueckoid cucreMe XUMUYECKUX aneMeHtoB JI.U.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000I04YeK aTOMOB MeTaioB. Obmue dhusndeckue
cBoMcTBa MeTa/oB. CIlaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH Psi/i HAPSYKEHU METaJIOB.

XWMHUYECKHE CBOMCTBA BOKHEUIINX METAJJIOB (HATPHUH, KaJUW, KaJdbI[MH, MarHUW, aTFOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COECTMHEHUM.

OO6mue crnocoObl monyueHus: MeTauioB. Memannypeus. Kopposus memainnos.

Cnocobvl 3auumet om koppo3suu. lIpuMeHeHe METaIIOB B OBITY U TEXHUKE.

JKCNePpUMEHTAIbHbIE METOAbI H3y4YeHUsI BelIeCTB U X MpeBpalleHn i

Nzyuenne kommeknuu  «MeTautel ®  CIDIaBbl», OOpa3loB  HEMETAUIOB,  pEIIeHHUE
AKCIEPUMEHTABHBIX 33/1a4, HAOJIIOJACHNE U ONMCAHHUE JEMOHCTPAIMOHHBIX H JIA0OPATOPHBIX OMBITOB
(B3aMMOICHICTBUE THIPOKCUIA ATIOMUHUS C PACTBOPAMHU KHCIIOT | IIEJI0Yel, KaueCTBEHHBIC PEaKIIuu
Ha KaTHOHBI METAJIJIOB).
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PacuétHble 3a1aun

PacuéTer Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe MITH
00BbEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, PacueThl Macchl (00BEMa, KOJIWYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHSA U KU3HDb

Ponp xumMum B OOECHCUEHUH JKOJIOTUYECKOM, HHEPreTHUYECKONH M MHINEBOW 0e30macHOCTH,
pa3BUTHHU MEAULUHBL. [IOHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTBU XUMHUUYECKUX PEAKLIUH.

[IpencraBnenus 00 OOMMX HAyYHBIX TPHUHIIMIIAX MPOMBIIIICHHOTO IMOJIYYCHHUS BaKHEHIIMX
BEIICCTB.

YenoBek B MHUPE BELIECTB M MATEPUATOB: BAXKHEUIIME CTPOUTEIIbHBIE MaTEPHUAIbI,
KOHCTPYKLMOHHBIE MaTepUaJIbl, KpPAaCKH, CTEKIIO, KEpaMuKa, MaTepUalIbl IS
3JICKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKHE K MUHEPAJIbHBIC yI0OpEHUS.

XuMUs ¥ 3I0pOBbE YEJIOBEKA: MpaBujia UCMOJIb30BAHUS JICKAPCTBEHHBIX IpEIaparoB, MpaBuia
0€30MacHOTO UCIIOJIL30BAHMS TMPENapaToOB OBITOBOM XUMHUHU B ITOBCEAHEBHOM KU3HH.

Me:xknpeameTHble CBS3H

Peanuzanus MEXIpeaIMETHBIX CBsi3ed NpPU HM3y4eHUM OOIed M HeopraHudeckod xumuu B 11
KJIacce OCYLIECTBISIETCA 4epe3 MCI0Jb30BaHME KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHSATHH, Tak U
HOHATHUH, ABJSAIOIIUXCA CUCTEMHBIMU JUISl OT/ICJIBHBIX MPEJMETOB €CTECTBEHHO-HAYUHOTO IIUKIIA.

OO01e ecTeCTBEHHO-HAy4YHbIE HMOHATHUS: HAy4HbIH (akT, runore3a, 3aKOH, TEOpUs, aHAJIM3,
CHHTE3, KJacCU(UKalUs, NepUOJINIHOCTb, HAOIIOJCHNE, HIKCIIEPUMEHT, MOJICINPOBAaHUE, U3MEPEHHUE,
SBJICHUE.

®usnka: Marepusi, SHEpPIus, Macca, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOIl,
paIOaKTUBHOCTb, MOJIEKYJIAa, AHEPreTUYECKUil ypOBEHb, BELIECTBO, TEJIO, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, GPU3NUECKHE BEIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BEIeCTB B OpraHU3Me.

I'eorpadus: MuHepaiibl, TOpHbIE IOPO/IbI, IT0JIE3HBIE UCKOMIAEMble, TOTITUBO, PECYPCHI.

TexHonorus: XMMHYECKass INPOMBIIUIEHHOCTh, METAJUIyprusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUaloB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MUILEBAs TPOMBIIIJIEHHOCTh, (JapMalieBTHYeCKas
IPOMBINIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IpernapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUaioB, AIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHNHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS O0YUYaIOIUMUCS MPOrpaMM
cpenHero oOmero o0Opa3oBaHUS (JMYHOCTHBIM, MeETallpeIMETHBIM U npeaMeTHbiM). Hayuno-
METOJIMYECKOW OCHOBOW M7l pa3pabOTKHU IJIAHUPYEMbIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CPEIHETO
0011ero 00pa3oBaHuUs SBISETCS CHCTEMHO- JISATEIBHOCTHBINA TOIXO/T.

B coorBercTtBHE C CUCTCMHO-ACATCIIbBHOCTHBIM ITOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUS IpeaMera «XHUMHs» Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHMS BBIJICICHbI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCA POCCUMCKON TpaxJaHCKOW UIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEACIICHUIO;

HaJIM4YMe MOTHBAIUH K O0y4YEHUIO;

[EJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKJICHHH JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAUILINIA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH OOYy4YarolIUXCsi PYKOBOACTBOBATHCA B CBOCH JESATENbHOCTH
HCHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, ITPHUCYIIUMUA HCJ’IOCTHOﬁ CUCTEMECXUMHNYCCKOI'O O6paSOBaHI/I$I;

HAJINMYUEC IMPAaBOCO3HAHUSA SKOJIOTHYECKOHU KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh aeiimi 1 CTpOUTH
JKU3HEHHBIE TJIaHbL.

JInaHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMUsS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIUTATEILHONW JIEATEIHbHOCTH B COOTBETCTBHM C TYMaHUCTHUYECKHMH, COILUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSAMH W HJCATAMH POCCHUUCKOTO TPa)kJaHCKOTO OOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMamMM U TMpaBWIAMM IIOBEJIEHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HaHUsI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YYarOIIHXCS.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS MPEIMETa « XHUMHUS» OTPaKatoT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIbHON U TMPAKTUYECKOM MAESITeNbHOCTH OO0y4arouMxcs IO pealu3alud MPUHATHIX B
oOIm1ecTBe IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasaanckoro BOCHUTAHUS

OCO3HaHHS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IpaB M 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U PABOIIOPSAKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax MW MPAaBWIAX MEKIUYHOCTHBIX OTHOLICHHHA B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENbHOCTU MPH CO3JaHUU YUYEOHBIX MPOEKTOB,
peleHnn y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY ¥ apTyMEHThl IPYTUX MpH
aHaJ3e pa3IMYHbIX BUJOB YUE€OHOH e TeNbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUA

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUYCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOM XHUMHUU,

YBAKCHHUA K IIPOLCCCY TBOPUCCTBA B obiactu TCOpHUU U MPAKTHYCCKOI0 MPUMCHCHHUA XUMHU,
OCO3HAaHUA TOTO, YTO HOCTUKCHUA HAYKH CCThb PE3YJIbTAT AJIUTCIIbHBIX Ha6HIOI[CHHf/'I, KPOMOTJIIMBBIX
SKCIICPUMCHTAJIIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyaa y‘—IéHBIX H IIPAKTUKOB,;

HHTCPCCA U MO3HABATCIIbHBIX MOTHUBOB B MMOJYUYCHUHU U MOCJICAYIOUICM aHAJIN3C I/IH(bOpMaI_[I/II/I 0
NEPCAOBBIX JOCTUKCHUAX COBpeMCHHOI;'I OTECUYCCTBCHHOM XHUMHH;

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHUA:
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HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O ITOBCICHUSA

CIIOCOOHOCTH OLICHMUBATH CUTyalluH, CBA3AHHBIC C XUMHWYCCKHUMU SBJICHUAMU, U IPUHUMATD
OCO3HaHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPaJIbHO-HPaBCTBECHHBIC HOPMBIU LICHHOCTH

TOTOBHOCTH OLICHUBATh CBOC MNOBCACHHUEC U TIOCTYIIKM CBOUX TOB&pHH.[Cﬁ C HO3I/II_[I/II>'I
HPAaBCTBCHHLIX W ITPABOBLIX HOPM U OCO3HAHUC HOCJICIICTBI/Ifl OTHUX ITOCTYIIKOB;,

4) hopMUpPOBAHHUS KYJILTYPbI 310POBbS:

NOHMMAaHMUA LEHHOCTeH 370pOoBOr0 M Oe30macHoro oopasa JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DH3MYECKOMY U IICUXHUUYECKOMY 370POBBIO;

COOJTFOICHUSI TIPABHJI OE30IIaCHOTO OOPALICHHS C BEIECTBAMH B OBITY, TOBCETHEBHOM JKH3HU U B
TPYJOBOH NIESITEILHOCTH;

HOHMMAaHUsI IEHHOCTU MPaBHJ WHIUBHIYaJIbHOIO M KOJUICKTUBHOIO O€30I1aCHOTO MOBE/ICHHS B
CUTYalHSIX, YTPOKAIOIIUX 3J0POBBIO U )KU3HHU JIFOAEH;

OCO3HAHUS TMOCNIEACTBUN W HEMPHATHS BPEAHBIX IPHUBBIYEK (YIOTPEOJICHUs AKOTOJS,
HAapKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMITETCHTHOCTH B y4€OHO-UCCIICIOBATEILCKOM eI TETbHOCTH,00IIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX IEATEIBHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacCTHE B PCIICHUU MPAKTUYECKHUX 33134 COIUAIbLHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K  TMPaKTUYECKOMY U3Y4EHUIO npodeccuit Pa3IUIHOTO pona,
B TOM 4YHCJIC HA OCHOBC NIPUMCHCHUS IIPEAMCTHBIX 3HAHUH 110 XUMHUU,

YBaXKEHUs K TPYAY, JIOIAM TPYyJa U Pe3yJIbTaTaM TPYAOBOM JAEATEINbHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BbIOOpPY MHIUBUAYAILHOU TPACKTOPHH 00pa30BaHUs,
Oynymeil mpodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) sK0J0rMIeCKOro BOCIUTAHMS:

HKOJIOTHYECKU I1€JIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHHMKY CYILECTBOBAHUS
’KHU3HH Ha 3emie;

NOHUMaHMs TJ00aILHOIO XapakTepa HKOJOTHUECKUX NpoOIeM, BIUSHUS HSKOHOMHYECKUX
IPOIIECCOB HA COCTOSTHUE MPUPOHOM U COLIMATBHOM Cpe/ibl;

OCO3HAHMSI HEOOXOIMMOCTH WCIOJIB30BAHUS JOCTHIKCHUH XUMHH IS PEIICHHS BOIPOCOB
paIMoOHAIFHOTO IPUPOAOTIOIH30BAHNUS;

AKTUBHOTI'O HEMPUATHS NEHCTBUN, MPUHOCAIINX Bpe OKpYXarolleil MpUupoaHOi cpene, yMEHUs
IPOTHO3UPOBATh HEOJIArONPUSATHBIE SKOJOTHMUECKUE TMOCIEACTBUS IMpeIINpPUHUMAEMbIX JeHCTBUH U
Npe0TBPAIATh UX;

HaJIMYMS  PA3BUTOTO  SKOJIOTMYECKOTO  MBINUICHUS, HKOJOTHYECKOM KYyJIbTYpbI, OIbITa
NeSITeITHHOCTH SKOJIOTMYECKON HAPaBICHHOCTH, YMEHHS pYKOBOJCTBOBAThCS HMHU B TIO3HABATEILHOM,
KOMMYHHKAaTHBHOH W COIMAJIbHON MpPaKTHKE, CHOCOOHOCTH W YMEHHS AaKTHBHO IPOTHBOCTOSTH
U/1€0JIOTUH XeMo(poOuy;

7) HEHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOILIECTBEHHOW NMPaKTUKH;

NOHUMaHM CHeuu(UKH XUMHHM KakK HayKd, OCO3HaHUs e¢ poiau B (HopMHUpOBaHUU
pPAllMOHATBHOIO  HAyYHOIO  MBIIUICHHUSA,  CO3JaHUU L[EJIOCTHOTO npeicTaBiIeHus o0
OKpY’KaloIIeM MUpE KaK O €IUHCTBE IPUPOIbl U UEIIOBEKA, B TO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEN
U pelIeHUH MPoOJIeM COXpaHEHUS PUPOJTHOTO PABHOBECHS,
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yOeXKICHHOCTH B 0CO0OH 3HAYMMOCTH XHUMHMH JUISI COBPEMEHHOW LMBHUJIM3AllUU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH W BaXHOH pOMM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHON
KYJIBTYpBl, PEUICHUH TIJIO0ANBHBIX MPOOJEM YCTOWYMBOTO DPAa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOH,
SHEpPreTUYecKoi, MUIIEBOM U HKOJOTHMUECKOW Oe30MacHOCTH, B PAa3BUTUU MEIULMHBI, 00ecreueHUH
YCIIOBHUH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKMKOM(OPTHON )KU3HU KaX10T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAy4YHOM IPAMOTHOCTH: IIOHUMAHHMSI CYIIIHOCTH METOJ0B IIO3HAHUs, HCIIOIb3YEMBIX
B E©CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJb30BaTh IOJy4daeMble 3HAHUA [UIsl aHaIW3a U
OOBSICHEHUS SIBJIEHUI OKPY)KAIOLIEr0 MUPAa M MPOUCXOAIMX B HEM H3MEHEHWH, YMEHMs JenaTb
000CHOBaHHbIE 3aKJIFOUYEHHS HA OCHOBE HAyUHBIX ()aKTOB M UMEIOIIUXCS JaHHBIX C LIEJIbI0 NOIYYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENBHO HCIOJIb30BATh XUMMUYECKHE 3HAHUS JUI pelleHUs NpolieM B
peabHBIX )KU3HECHHBIX CUTYaLUAX;

MHTEPECa K MO3HAHUIO U UCCIIEJ0BATEIBCKOMN IEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO M CAMOOOPa30BAHHIO, K AaKTHBHOMY
HOJIYYEHUIO HOBBIX 3HAHHUH 110 XMMUU B COOTBETCTBUHU C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTAM TPY/la B PA3INUHBIX chepax MpodhecCHOHANbHON AeSTEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenmeTHble pe3yabTaTbl OCBOCHUS y4eOHOro mnpeamera «XUMHsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHUA MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIe) oOLIeHaAYYHbIE MOHSATHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U
crnenu(UKy METOJOB TIO3HAHUS, HCIOJb3YEMBIX B ECTECTBECHHBIX HayKax (Marepus, BEIIECTBO,
DHEprus, SIBJICHHE, MPOIIEeCC, CUCTeMa, Hay4HbIi (akT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIIEIOBaHIE, HAOIIOIeHNE, N3MEPEHNE, SKCIIEPUMEHT U JPYyTHe);

yYHHUBEpcaldbHble ydeOHbIe IeHCTBHUS (TO3HABAaTE€NbHBIE, KOMMYHHUKATHBHBIC, DPETYISTUBHEIC),
obecnieunBaromue (opMupoBaHue (HYHKIIMOHATBHOM TPaMOTHOCTH M COLMATBHOM KOMIETCHIIUU
00yJaromuxcs;

CIIOCOOHOCTh oOy4aromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHbIE IEUCTBHUS B MO3HABATEILHON U COIIMAIEHON
MIPaKTHUKE.

MeranpeameTHbie  pe3yNbTaThl  OTPAXAIOT  OBJAJCHWE  YHUBEPCATbHBIMU  YUCOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISATUBHBIMU JICUCTBUSIMHU.

Ilo3naBaTebHbIE YHHBEpPCAJbHbIE Yy4eOHbIE /elicTBUA
ba3oBble Jorndyeckue AelcTBUA:

CaMOCTOSITENILHO  (OpMYIHpPOBaTH M aKTyalW3UpOBaTh MPOOJEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTIPEIEIATh 1NN JACSITEILHOCTH, 3a/aBasi TapaMeTpbl U KPUTEPUU UX JTIOCTHUKEHUS, COOTHOCUTh
PE3YNbTATHI AEATETHLHOCTH C MIOCTABJICHHBIMU TEJISIMU;

WCIOJIb30BaTh MPY OCBOCHHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBITIUICHUS — BBIICTISATh XapaKTePHBIC
MPU3HAKK TTOHATHI U YCTaHABIMBATh MX B3aMMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIONIUE TIOHITHS JIJIs
00BsICHEHUS OTJENBHBIX ()aKTOB U SIBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KacCU(DUKAIIUU BEIIECTB U XUMHUECKUX PEaKIIN;

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY U3YYaE€MbIMH SIBIICHUSMU;

CTPOUTH JIOTHYECKHE PACCYKICHHS (MHIYKTUBHBIC, NEAyKTHUBHBIC, 1O aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U TIPOTHBOPEYHS] B PACCMATPUBACMBIX SIBICHUSX, (DOPMYJIUPOBATH BHIBOIBI U
3aKJIIOUECHUS;

14



OPUMEHATh B TPOLIECCE IO3HAHUS, HCIHOJb3yeMble B XHMHU CHMBOJHMYECKHE (3HAKOBBIC)
MOJieNi, IpeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa,
xuMuyeckas (opmyna, ypaBHEHHE XHUMHUYECKOW peaKkluu — TpU pelmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M IIPAKTUYECKHUX 3a]ad, IIPUMEHATH HA3BAHHBIC MOJCIIBHBIC IPEACTaBICHUSA UL
BBISIBJICHHS XapPAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUYECKHUX PEaKLIUM.

Ba3oBrble ucciienoBaTebcKHe AeiicTBHA:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOI'O IIO3HAHHMS BEIIECTB M XHUMHYECKHUX PEaKIIHi;
dbopMyaupOBaTh IEIM W 3a7a4d HMCCIICIOBAaHUS, HMCIOJIb30BaTh ITOCTABJIECHHBIE W CAMOCTOSTEIHHO
c(hOpMyIIMPOBAHHBIE BOIMPOCH B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIsl (hOpMHpOBAHUS
TUTIOTE3bI 0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIQJICTh HaBBIKAMH  CaMOCTOSITCJIPHOTO IUIAHUPOBAHWS W TMPOBEIACHUS  YUCHUUYCCKUX
SKCTIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHs HaOMIOAaTh 3a XOJOM IPOIECcca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3yiabTar, (GOpMyIHpOBaTh O0OOOIIEHHUS ¥  BBIBOABI  OTHOCUTEIHHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB HCCIEAOBAHUSA, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOAEIAHHON
pabore;

NpUOOpETaTh OMBIT YYCHHUUECKON HCCIEeI0BATENIbCKOW M MPOEKTHON NEeATEIbHOCTH, MPOSBISAThH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TMOHMCKY METOJIOB PEIECHUS MPAaKTHUECKUX 3ajad,
MPUMEHEHHUIO PA3JIMYHBIX METOJO0B IMO3HAHMUS.

Pabora ¢ undpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HH(pOpManuu (HaydHO-TIOMYJSpHAsl JUTEparypa
XUMHUYECKOTO  COJEp)KAaHMs, CIIpaBOYHble MocoOusi, pecypcbl MHTepHeTra), aHanM3upoOBaTh
UH(POPMALIMIO PA3IMYHBIX BUJOB M (OPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ JIOCTOBEPHOCTh
¥ HETIPOTHBOPEYHBOCTH;

dopMynmHpoOBaTh 3ampOChl M TMPHUMEHSATh pa3IMYHbIE METOJIBl TpPHU TIOMCKE M  OTOOpe
uH(pOopMaLu1, HEOOXOIUMOM JIJIsl BHINOJHEHUS Y4eOHBIX 3a]1a4 ONPEAeICHHOrO TUIIA;

nproOpeTaTh OMBIT HCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATHBHBIX ~TEXHOJIOTHHA U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY MpeAcTaBieHUus HHPOpMauu (CXEMBI,
rpaduKy, AuarpamMMbl, TaOIUIbl, PUCYHKU U IpYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B Ka4eCTBE CPEACTBA MPH paboOTe ¢ XUMHUECKOW MH(pOpMaIHEH:
OPUMEHATh MEXNpeAMeTHble ((pU3MUecKue M MaTeMaTW4yecKhe) 3HAaKU U CUMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBAHATIISTHOCTH.

KoMMyHukaTHBHBIe YHUBepcajibHble y4eOHble NelicTBHUS:

3a/1aBaTh BOMPOCHl MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ AMAliora W/WIH AUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYITHPOBATH CBOU MPEJIOKEHHUS OTHOCUTENILHO BBITIOTHEHUS MPEATI0KEHHOM
3a/1a4u;

BBICTYNIaThb C TMIPE3EHTALMEN PE3yJbTaTOB [O3HABATEIbHON JEATEIbHOCTH, TMOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBHITIOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOW pabOThl TO KCCIEIOBAHUIO CBOWCTB HM3Y4YaeMBIX BEIIECTB, pealn3alud Y4eOHOTO
MpoekTa W (QOPMYNIHpPOBaTH BBIBOJABI 110 pe3yjbTaTaM TMPOBEACHHBIX WCCICIOBAHUNA TMYTEM
COTJIACOBAHUS MO3UIIMHA B XO7I€ OOCYXK/IEHUS U 0OMEHA MHEHHUSMH.

PeryasiTuBHbIe YHUBepcajbHbIe YueOHbIe NeiCcTBUS
CaMOCTOATCIIBHO INNIAHUPOBATh W OCYHICCTBJIIATH CBOKO IIO3HABATCIBHYHO JCATCIBHOCTD,
ompezenss ¢ LeTd M 3aJa4yd, KOHTPOJUPOBATh W TO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeUlaraéMblii  QITOPUTM JCHCTBUH TIPU BBIMOJIHEHHH YYEOHBIX W HCCIEIOBATEIbCKUX 3ajad,
BBIOMPATh HanboJee 3HPEKTUBHBIN CIIOCOO MX PEIICHUS C YIETOM MOTYyYEHUS HOBBIX 3HAHHUH O
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BCIIECTBAX U XUMHNYCCKUX PCAKIUAX
OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE CaMOaHalIn3a NCaMOOILICHKH.

IMPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

IIpenmetHple  pe3ynbTaThl  OCBOEHHUs  Kypca  «OpraHumdeckas  XMMHS»  OTPaKaroT:

C(OPMHUPOBAHHOCTb NPEACTABICHUN O XUMHUYECKOH COCTaBIISIOIIEH €CTECTBEHHO-

HaY4YHOM KapTHHbBI MUpPa, POJIM XUMHHU B NTO3HAHUU ABJICHUN MIPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKUMOHAJIbHOM TIPaMOTHOCTH, HEOOXOAMMOW i1  pelIeHus
NPAaKTUYECKUX 337a4 M OSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHSI K CBOEMY 3/0pPOBBIO U
IPUPOJHOH Ccpeie;

BJIAJICHUE CUCTEMOM XMUMMUYECKMX 3HAHWM, KOTOpas BKJKOYAeT: OCHOBOINOJAraroIlue IMOHATUS
(XMMMUYECKUIl ~ 3JI€MEHT, aToM, OJJEeKTpOHHas o00O0JloYKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHas (Gopmyia (pa3BEpHyTas U COKpaIICHHas),
MOJIb, MOJISIDHASE Macca, MOJSIPHBIA 00BEM, YIIIEPOAHBIN CKeleT, GyHKIMOHATIbHAS TPYIIa, paanuKal,
U30Mepusi, U30MEPbI, TOMOJIOTHYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA U a30TCOoAepKallne
COEIMHEHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U
3aKOHbI (Teopusi CTpOoeHHsl opraHudeckux BemiecTB A.M. ByriepoBa, 3aKOH COXpaHEHHsS] MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIKUE B
OCHOBE ITOHUMAaHUs IPUYMHHOCTU U CUCTEMHOCTU XUMHYECKUX SBJICHUH, (PaKTOJIOTMYECKUE CBECHUS
O CBOMCTBaxX, COCTaBe, MOJYYEHHMH MU OE30MACHOM HCIIONb30BAaHUM BAXKHEUIIMX OPraHUYEeCKHX
BEIIECTB B OBITY U MPAKTUIECKOH EATEILHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISABIATh XApPAaKTEPHbIE NPU3HAKU IMOHITUH, yCTAaHABIMBAaTh HX
B3aMMOCBSA3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSTHUS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHU4YEeCKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHHH HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJSPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpALICHHON) (OpMYJ OpPraHUYECKUX
BEUIECTB U YPaBHEHUN XUMHYECKMX peaklWi, HU3roTaBIMBaThb MOJEIU MOJIEKYJ OPTraHUYECKUX
BEIIECTB JUIsl WJUTFOCTPALMU UX XMMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABJIMBAaTh MPUHAMICKHOCTh H3YUYEHHBIX OPraHUYECKUX
BEUIECTB 10 HUX COCTaBy U CTPOCHUI0 K ONPEACIICHHOMY KJAacCy/Tpylmne COeIUHEHHH
(YyrneBomopopl, KHCIOpPOA M a30TCOoAEpIKalllue COEIWHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS),
JlaBaTh UM Ha3BaHuUs Mo cucremarniyeckoil Homenkinatype (IUPAC), a Takke NpUBOANUTH TPUBUAIIbHBIE
Ha3BaHMsI OTJEJIbHBIX OPraHUYECKUX BEUIECTB (3THIIEH, IPONIIIEH, alleTUJIeH, STUIICHTJIMKOIIb, TIIULEPHH,
denon, Gopmanbaerua, aeraabAerui, MypaBbiUHasl KHCIOTa, YKCYCHAsl KHCIIOTa, OJEMHOBAsI KUCIIOTa,
CTe€apHHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, LeJLUTI003a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATH BUIbl XMMUYECKOH CBS3H B OPraHUYECKUX COEUHEHUX
(omuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJOXKEHUS TEOPUU CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. BytnepoBa A 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHHMS; 3aKOH
COXpaHEHHs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMUYECKHE
CBOMCTBa TUNMHMYHBIX MPEACTABUTENEH Ppa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (MeTaH, 3TaH,
STHJICH, TPOINWICH, aleTWieH, Oyramuen-1,3, MerwnOyramueH- 1,3, OeH30J, METaHON, 3TaHOI,
STUJICHTJIMKOJb, TJMIEPUH, (EHOJ, aleTalbJeruj, MypaBbHHAas M YKCyCHas KHUCJIOTHI, IJIIOKO03a,
KpaxMaJl, HeJIJIH0103a, aMUHOYKCYCHAs! KUCJI0Ta), WTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHHUSIMUA COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUI C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHMKH YIIIEBOJOPOJHOTO CHIPbs (HE(TH,
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NPHUPOJHBIA Ta3, Yroib), CHOCOOBI WX TMEpPepadOTKM M MPAKTHYECKOE NPUMEHEHUE TPOAYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHUCICHHS 10 XUMUYECKUM YypaBHEHUSM (MaccChl,
00BEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJYKTAa PEaKIMU IO M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO W3 MCXOIHBIX BELIECTB WM IPOAYKTOB pEaKLUN);

c(OpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOM 3HAHHI 00 OCHOBHBIX METOJaX Hay4YHOTO
MO3HAHUSI, UCTIOJIB3YEMbIX B XUMHUU MPHU W3YYECHUHU BEIICCTB U XUMHUYECKUX SBJICHHU (HAONIOACHUE,
U3MEpPEHHUE, DKCIEPUMEHT, MOJCIUPOBAHME), MCIOIb30BaTh CHUCTEMHBIE XMMMUYECKHUE 3HAHUS IS
NPUHATUS PEHICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHUI c00JII0/1aTh MpaBWwia  IMOJb30BaHUS XUMHYECKOU
HOCYJI0M 1 J1abOpaTOpHBIM 000PYJOBAHUEM, A TAK)KE IIpaBUiIa 0OpaleHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBIIOJHEHUIO JAOOPAaTOPHBIX XHUMHYECKUX  OIIBITOB;
c(OpMHUPOBAHHOCTh yMEHUM MJIAHUPOBATH U BBINOJHATH XUMUYECKUM
HKCIEPUMEHT (IIPEBpAIEHUs] OPraHUYECKUX BEUIECTB IIPU HArpeBaHUM, IIOJy4EHHUE ITHIICHA U
U3YYEHUE €ro CBOMCTB, KAUYECTBEHHbIE PEAKIMU OPraHMUYECKUX BEIIECTB, JIEHATypalus OeNKoB Ipu
HArpeBaHUU, LIBETHbIE PEaKIH OEJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHUKU 0€30MACHOCTU MpHU
oOpallleHud ¢ BelecTBaMU M  JabOpaTOpHBIM 00OPYIOBAaHHMEM, TMPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO OJKCIepUMeHTa B (GopMe 3alluCHu ypaBHEHUH COOTBETCTBYIOIIMXPEAKIUI u
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh yYMEHHUW KPUTUYECKH aHAIU3UPOBAThb XHMHUYECKYIO HH(OpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBoM nHpopmanuu, IHTEpHET U IpYTHX);

c(hOpMHPOBAHHOCTH YMEHHUH COOJIIO/IaTh MPABUIIA IKOJIOTHYECKHU 11€JIECO00pa3HOTO MTOBEACHUS B
OBITY U TPYJOBOH JEATENBHOCTH B IIENSX COXPAHEHUS CBOETrO 3/I0POBbS U OKpYXKarollel MpupoaHOM
Cpefbl, OCO3HaBaTh OMACHOCTb BO3/ACUCTBHUS Ha JKUBBIE OPraHU3Mbl OINpPEIEICHHBIX OPraHUYECKHX
BellecTB, NMoHUMas cMbici nokasartens [I/IK, moscHATh Ha mpuMepax cHocoObl YMEHBUIEHMS U
NPEOTBPALICHNS UX BPETHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa;

JJIsA O6yanOHII/IXC$I C OrpaHMYCHHBIMHW BO3MOXHOCTAMU 3JO0POBBA: YMCHUC NPHUMCHATH 3HAHHA
00 OCHOBHBIX AOCTYIIHBIX METOAAX IMO3HAHWA BCIICCTB U XUMUYCCKHUX ﬂBHCHHﬁ;

JUIA CIeNbIX M CcHaboBUAALIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbePHO TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins mist 3anucu Xumuueckux Gopmyi.

11 KJIIACC

HpeI[MeTHBIG PE3YIbTATEI OCBOCHUA KypCa ((O6HIa$I N HCOpTaHUYCCKasA XUMHUA» OTPAKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHMHYECKOM COCTaBIAIONICH €CTEeCTBEHHO-HAYYHOMH
KapTUHBl MHUpPA, POJIM XHMUU B TO3HAHUM SIBICHUNW NPHUPOABI, B (POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbI JIMYHOCTH, €¢ (DYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHUsT TPAKTHIECKIX
3aJa4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M MPUPOIHON CpPEIe;

BJIQJICHUE CHCTEMOM XMMHWYECKHMX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATaOLIUE IMOHATHS
(XMIMHUYECKHUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, MOH, MOJIEKYIIa,
MOJIb, MOJ'ISIpHBII\/’I O6T)éM, BAJICHTHOCTB, JJICKTPOOTPUIATCIIBHOCTb, CTCIICHbL OKHCJIICHHA, XUMHWYCCKasa
CBA3b (KOBAJICHTHAsl, HMOHHAs, METAJNINYECKas, BOJOPOJAHAsA), KPUCTAUIMUECKAs PEIICTKA, THUIIbI
XUMHYECKHX pEeaKLUi, pacTBOP, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOIUTHUECKAs IHUCCOLMALINS,
OKHCJIINTEIIb, BOCCTAHOBUTEIIb, CKOPOCThH XUMHUYECKOH pC€aKkun, XUMHUYCCKOC paBHOBeCI/Ie); TCOpHUH U
3aKOHBI (TEOpHs JIEKTPOIUTHUECKON AuccolManuy, nepuoanyeckuit 3akon J[.1. Menzaeneesa, 3akoH
COXpPaHCHUA MACChl BCHICCTB, 3dKOH COXpPAaHCHUA W MNPCBpAllICHUSA OSHCPIruh INIpU XUMHUUYCCKUX
peaKHI/IHX), 3aKOHOMCPHOCTH, CUMBOJIUYCCKHU SI3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHHA, JICKAIINUC B
OCHOBE TOHMMaHUS IPUYUHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUH, (DAKTOIOTMYECKHE CBEICHUS
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O CBOWCTBaX, COCTaBe, IMOJIyYCHHH U OE30MaCHOM HCIIOJIb30BAaHUHM BAXHEUIIMX HEOPTaHUYECKUX
BELIECTB B OBITY M IPAKTUYECKON JIEATENBHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHUI BBISABIATh XapaKTEpHble NMPU3HAKU IOHATHUM, YCTAaHABIMBAaTh X
B3aUMOCBSI3b,  HCIIOJIb30BAThH COOTBETCTBYIOLIME MIOHATUSA IIPU ONMCAaHUU HEOPTaHUYECKHUX
BEILECTB U UX MPEBPALCHU;

c(hOpMUPOBAHHOCTH yMEHUM HCII0Ib30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
cocrtaBneHus (GOopMya BEHMIECTB W ypaBHEHUH XUMHYECKHX  PEAKIHMH, CHUCTEMATHYECKYIO
Homenkiarypy (IUPAC) u tpuBHalibHble Ha3BaHUS OTAEIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIi
ras, yrileKucCiblil ras, aMMHak, raiicHas HW3BECTb, HEramic¢Has W3BECTb, MHUThEBAs COJA, MUPUT U
Apyrue);

c(OPMUPOBAHHOCTh yYMEHUU ONPEIENSITh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMUYECKUX
3JIEMEHTOB B COCJUHEHHUAX Pa3JIMYHOTO COCTaBa, BUJ XHMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs,
MeTaJuIMuecKas, BOJOPOJHAsI) B COCAMHCHHUSAX, THI KPUCTAUIMUYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs!, MOJIEKYJISIpHAs, MOHHAsI, METAJUTMYECKasi), XapakTep Cpebl B BOJHBIX PAacTBOPax
HEOPraHUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEHIECTB MO UX
COCTaBY K ONPEJECICHHOMY KJIacCy/TpyIie COeIMHEeHUI (ITPOCThIEC BEIIECTBA — METAJUIBI M HEMETAaJLIbI,
OKCHU/IbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHH PACKPHIBATH CMBICIT MEePUOUYECKOTO 3akona J[.U.
MeHnzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U IMPOTHOCTHYECKYIO
dyHKIMIM;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BATh JJICKTPOHHOE CTPOCHHE ATOMOB XHWMHUUYECKHX
anemeHToB 1-4 mepuonoB Ilepuoamdeckoil cucteMbl XxumMudeckux sjemMeHTOB J[.M. MeHneneesa,
UCIIOJB3Ys TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTATIHY,
«OHEPreTUYECKHE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB
U UX COEIMHEHMH Mo nepuojaaMm u rpynmnam lleproanueckoi cucteMbl XUMHUecKux 3yeMentoB [I.1.
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAaHUE T'E€HETUYECKOU
CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIeCTBAaMU C TOMOIIbIO YPaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIUPOBATH XHWMHUUYECKHE PpEAKIMU 110 Pa3TUIHBIM
MpU3HaKaM (YHCIIy U COCTaBY PEarupyrolIuX BEIIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHEHUIO
CTETeHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTaBISITh ypPaBHEHUsS PEAKIMI pa3NUYHBIX THUIIOB, TOJHBIE U
COKpAIICHHBIC YPaBHEHHs PEaKIuii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, PU KOTOPHIX 3TH PEaAKIINH
UIYyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOJUTH PEAKIINU, TOATBEPIKIAIONINE KaueCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO- BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEICTBOM COCTABIICHUS MIEKTPOHHOTO OallaHCa 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBICHATH 3aBUCHUMOCTb CKOPOCTH XHMHMYECKOW peakiuu OT
pa3iaNyYHbIX (aKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aeicTeus (npunuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaThb XMMUYECKHE IPOLIECCHI, JIEXKAILIHME B OCHOBE
IPOMBIIIJICHHOTO MOJYyYeHHUs CEpPHOW KHUCIIOTHI, aMMHUaKa, a TaKkke c(HOpMUPOBAHHOCTb
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npeacTaBieHuid 00 OOIIMX HayyHbIX NPUHLIMIAX U OSKOJIOTHMYECKHX MpoljemMax XHMHUYECKOTro
MIPOU3BOICTBA;

c(OPMHPOBAHHOCTH YMEHUI TPOBOJUTH BHIYMCIICHUS C UCIIOIB30BAHUEM TOHSATHS
«MaccoBasi J10JIs BEUIeCTBa B PAcTBOPE», OOBEMHBIX OTHOILIEHUM ra3oB MPU XUMUYECKHX PEaKIMSIX,
Macchl BellecTBa WM O0BbEMa ra3oB MO H3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WIH OO0BEMY
OJIHOTO M3 YYaCTBYIOUIMX B pEaKlUU BEHIECTB, TEIIOBOro 3¢ (eKkra peakiuyl Ha OCHOBE 3aKOHOB
COXPAHEHHUs MACChI BELIECTB, IIPEBPAILCHHS U COXPAHEHUSIHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUI coOroaTh IpaBuja  IOJIb30BAHUS XUMHUYECKON
HOCYJI0 1 J1abOpaTOpHBIM 000PYOBaHUEM, A TAK)KE IIpaBUiIa 0OpaIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO BBIIOJHEHHIO JIAOOPATOPHBIX XMUMHUYECKHX  OIIBITOB;
c(OpMHPOBAHHOCTD YMEHUH IUIAHUPOBATh U BBIIOJHATH XUMUYECKUN
AKCIEPUMEHT (pa3ioKEHHE NEPOKCHIA BOJOPOIa B IPUCYTCTBUM KaTaJln3aTopa, OIPEIEICHUE CPEJIb
pPacTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATHHOIO MHIMKATOPA, BIUSHHUE PAa3IUYHBIX (PaKTOPOB Ha
CKOPOCTh XMMHYECKOH pEeakIiy, PeaKkiud MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIHUu Ha cyiabgar-,
KapOOHAT- U XJIOPUJI-AaHHOHBI, HA KaTHOH aMMOHHUS, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM
«Metamne» 1 «HemeTanmib») B COOTBETCTBHHU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOpaIIeHUH C
BellecTBaMH U J1aOOpaTOpPHBIM  O0OpYIOBaHUEM, MPEACTABIATh PE3YylAbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX peakUuid U (OpMYIUPOBATH BBHIBObI
Ha OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUYECKH aHAJIM3UPOBATh XUMHYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJCTBAa MACCOBOM KOMMYHHUKalLUHU, IHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOIOIATh MpaBUia YKOJIOTUYECKH 11eJIeco00pa3HOro MOBEACHUS B
OBITY U TPYJIOBOH ACATEIHHOCTH B IEJISX COXPAHEHUSI CBOETO 3J0POBbS M OKPYXKAIOILIEH MPUPOTHOM
Cpelbl, OCO3HaBaThb OINACHOCTb BO3JECMCTBHMS Ha JKUBbIE OPraHU3Mbl ONPEJCICHHBIX BEIIECTB,
noHumast cMbicn  nokazatens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIICHHUS W
MPEIOTBPALICHUS UX BPEJHOTO BO3AECHCTBHS Ha OPraHU3M YEJIOBEKa;

JUIsl OOy4aroUIMXcs C OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/JJaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIA;

JUIA CIeNbIX M cHaboBUAALIMX OOYYalOIIMXCsS: YMEHHE HCIIOJIb30BaTh PEIbePHO TOUEUHYIO
cucreMy obo3HaueHuit JI. bpaitns nis 3anucu xuMmudeckux Gopmys.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No Hamverosatue KonnuectBo OcH €
0 A31e0 H TeM TIpOrpaMMHOE CosIepanHe OBHBIE BBl AEITEIILHOCTH
/1 p 4acoB 00yJarOIIHXCsI

yqe6Horo npeamMceTa

Pa3znen 1. Teoperudyeckne 0CHOBB

I OPraHMYeCKOi XUMHHU

11

IIpeamer
OPraHNYECKON XUMUMU.
Teopus cTpoenus
OPraHUYeCKHUX
COCIMHEHN N

A.M. bytneposa

3

[IpenMeTr opraHMYeCKON XUMHUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAY€HHE B IOJYYEHUU HOBBIX BELIECTB
U MaTepuasioB. Teopus CTpoeHUs
OPraHUYECKUX COCTUHEHUIN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHble (pOpMyIIbI
OpraHNYeCcKHX BelecTs. ['omonorus,
u3oMepus. XUMHUYECKast CBA3b

B OPraHUYECKUX COCUHEHMSIX: KPaTHbIE
CBS3U, G- U TT-CBSI3H.

[IpencraBnenue o knaccuukauu
opraHuueckux Bemects. HomeHnknatypa
OpraHUYECKUX COCIUHEHUU
(cucremaTnyeckast) U TPUBUAJIbHbBIE
HA3BaHUs BA)KHENUIINX NPEICTAaBUTENEN
KJIACCOB OPTaHUYECKUX BEILECTB.

JKCNepUMeHTAIbLHbIE MeTO/IbI
U3y4eHHs BelllecTB M UX NpeBpallleHuii:

PackppiBaTh CMBICI HU3y4aeMbIX
MOHSTUH (BBISIBIIATH UX XapaKTEpHbIE
IPU3HAKH), yCTAaHABIMBATh UX
B3alMOCBS3b.

[TpuMeHsTH MON0KEHUS TEOPUN
CTPOEHUS OPraHUYECKUX BELECTB

A. M. bytnepoBa /1 00bsICHEHUS
3aBHCHMOCTH CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOEHUS.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIAKY
JUISl COCTABIIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOH,
COKpAIIEHHON) (hOpMYIT OPraHUYECKUX
BEIIECTB.

Omnpenenars BUbl XUMUYECKON CBS3H
(oguHApHBIE, KpaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpsIBaTh poJIb OpraHUYECKON XUMUHU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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® JleMOHCTpauuu:

— O3HaKOMIJICHHUEC C O6p3.3HaMI/I OpTraHN4YCCKUX
BCIIECCTB U MaTCpUalaMHa UX OCHOBE;

— OIIBITHI 1O MIPEBPAIICHUIO
OpPraHUYECKUX BEIICCTB IIPU HarPEBAaHUH
(rutaBiieHue, oOyrJIMBaHUE U TOPEHUE).

® JlabopaTopHBIE OIBITHI:

— MOJICITUPOBAHNE MOJICKYII
OpPraHUYeCKUX BEIICCTB

3HAYCHUE B )KU3HU YEIIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C IPYTHUMHU

HayKaMH.

HaOnronate ¥ onKChIBaTh JEMOHCTPAIIMOHHBIC
OTIBITHI; TPOBOUTHH OIUCHIBATH
71a00paTOPHBIC OBITHI M MTPAKTHYECKHE
paboThI

Hroro no pasaciny

Pa3nen 2. YriieBomopoasbl

2.1 | IlpenensHbie AJTKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOJLOPOIBI — TOMOJIOTHYECKHH pAx. MeTaH u 3TaH —
aJIKaHbI IIPOCTEUIINE MPEACTABUTENN AJIKAHOB:

COCTaB, XMMHUYECKOE CTPOEHUE, (hu3ndecKue
U XUMHUYECKHE CBOMCTBA (peaKkiuu
3aMeIlleHUs] U TOPEHUs ), HaX0XKJICHHUE B
[pUPOAE, MOIyYCHUE U

[IPUMEHEHUE

2.2 | HenpenenbHble AJIKEHBI: COCTaB U CTPOEHHUE,
YIJIEBOAOPOBI: TOMOJIOTHYECKUH psisl. DTHIIEH —

AJIKCHBI, aJIKaJJUCHBI,
AJIKUHBI

MPOCTEUILNN IPEICTABUTEID AJIKEHOB:
COCTaB, XMMHUYECKOE CTPOCHUE, GUNUECKUE
Y XMMUYECKHE CBOMCTBA (peakuuu
TUJPUPOBAHHS,

rajoreHUpOBaHUsl, THAPATALINH,

PackppIBaTh CMBICI U3y4aeMbIX TOHATHH
(BBIABIIATH UX XapaKTEpHBICIIPU3HAKN),
YCTAaHABIIMBATh UX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIUE MOHATHUS
IIPU OIMCAHUU COCTaBAa, CTPOCHUS U
IIPEBPALICHUI OPraHU4YEeCKUX

COECTUHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3zBepHyTOH,

COKpAIIIEHHOM) (hOpMYIT OPraHUYECKUX
BEIIECTB.

YcTaHaBIMBaTh MPUHAIEKHOCTD

BELIECTB K ONPEJIEIIEHHOMY KJIacCy
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OKHCJICHUS U TTOJIUMEPHU3AITIH )
HaXO0XJIEHUE B IPUPOJIC, TTOTYyUYCHHUE U
MIpUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u
MeTUI0yTaaueH- 1,3, XumMuaeckoe
CTpPOEHUE, PEaKIUs MOJUMEPU3ALIHH,
MpUMeHeHue (111 CHHTE3a MPUPOJTHOTO U
CHHTETHUYECKOTO

KaydyKa 1 PE3UHBI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUM psAll. ALETUIICH —
MPOCTEUIINN MPEICTABUTED ATIKUHOB:
COCTaB, XUMHUYECKOE CTpOEHHUE, PU3NUECKIE
UXUMHUYECKHUE CBOMCTBA (peaKiiuu
TUAPUPOBAHUS, TATIOTEHUPOBAHMSI,
TUpATALNKA TOPEHUS ), HAXO0XKICHHE

B IIPUPOJE, ITOIYICHUE U IPUMEHEHHE

2.3

Apomartnueckue
YIIEBOIOPOABI

ApeHbI: OEH30I1 U TOJIyOJI, COCTaB,
XMUMUYECKOE CTPOCHHE MOJIEKYI,
¢bu3nUeckre 1 XUMUYECKHE CBOMCTBA
(peakiuy raJoreHupOBaHUS U
HUTPOBAHU), TOJTyYCHHE

U npuMeHeHue. Biausaue 6enszona

Ha OPraHu3M yenoBeka. | eHeTn4ecKascBs3b

YTJICBOIOPOIOB

YTJIEBOJOPOJIOB IO COCTABY H
CTPOCHUIO, HA3bIBATh UX

0 CHCTEMAaTHIeCKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OT/ICJIbHBIX MPEICTABUTEIIEH
YTJIEBOJIOPOIOB.

OmnpenensTe BUIbI XAMUYECKOU CBSI3HUB
MOJIEKYJIaX YTIIEBOJIOPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CIIOCOOHOCTH
YTJIIEBOJIOPOIOB OT KPATHOCTH
KOBAJICHTHOU CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
pUMeHeHHe, GU3NYECKUE U XUMUIECKHE
CBOMCTBA, BAXKHEHIIINE CIIOCOOBI
MOJTyYeHHUs] THITMYHBIX MPeCTaBUTeNeH
pa3IMYHBIX KJIACCOBYTIIEBOIOPOIOB
(MeTaHa, dTaHa, dTUJICHA, alleTUJICHA,
OyrtanueHa -1,3,06eH301a, TOIyoNa).
BEISBIISTE TE€HETHYECKYIO CBSI3b MEXKITY
YIIEBOIOPOAAMHU U TIOJITBEPKIATH €€
HAJTMYUE YPABHCHUSIMHA COOTBETCTBYOIINX
XAMHYECKHX

peaxIuii ¢ UCMOIb30BaHUEM

CTPYKTYPHBIX (POPMYIL.
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2.4

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB U X
nepepaboTka

[Tpupoansrii ra3. [TonyTHbIe HEDTAHBIETA3HI.

Hed1b 1 e¢ nporcxoxaeHue.

Crioco6b1 mepepaboTKi He(TH: TIEPETOHKA,
KPEKUHT (TEpMUUYECKUN, KATAJITUTUYECKUI).
[TponykThl nepepabOTKu HEDTH, UX
IPUMEHEHHUEB MPOMBIIIIEHHOCTH U B OBITY.
KameHHbI#1 yroib v IPOIYKTHI €0
nepepadoTKH.

JKcNepUMeHTAIbHbIE METO/bI

U3y4yeHHusl BelecTB

M UX NpeBpallleHMId:

® JleMOHCTpauuu:

— kosekuuu «Hedte» 1 «Yronby;

— BuaeoparMeHT «BynkaHu3anus
PE3UHBI.

® JlaGopaTopHBIE OIIBITHI:

— KaueCTBEHHOE OIpeJICIICHUE YTIIepoaan
BOJIOPOJIa B OPTAaHUYECKUX BEIIECTBAX;
— 03HaKOMJIEHHE C 00pa3amMmu
MJIaCTMACC, KAy9yKOB M PE3UHBL;

— MOJICTIMPOBAHKE MOJICKYIT
YIIEBOIOPOIOB U
raJIOT€HOMPOU3BOTHBIX.

® [IpakTudeckue pabOTHI:

Ne 1. Tlony4eHue TUNIeHA U U3y4EHUE
€ro CBOWCTB.

XapakTepu30BaTh HCTOYHUKU
YTJIEBOJIOPOAHOTO CHIPbsS (HE(DTh, IPUPOTHBIHI
ras, yrojb), CiocoObl UX NepepadOTKU U
NPAaKTUYECKOE MPUMEHEHHUE MOJTy4aeMbIX
poayKTOB. crionb30BaTh €CTECTBEHHO-
HayYHbIE METO/Ibl TIO3HAHUS — IPOBE/ICHHE,
HaOJIOICHNE U ONTMCAHNE XUMUYECKOTO
SKCIIEpUMEHTa (J1a00paTOPHBIE OMBITHI U
MPaKTUYECKHE PaOOTHI).

CnenoBath mpaBmiiaM 0e30macHON

paboThI B TabopaTtopuu

IIPU UCTIOJIb30BAaHUN XUMHYECKON TIOCY/IBI U
000py/IOBaHUs, @ TAKXKE MTPABUIIAM
oOpalleHHs ¢ BEIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMU BBITTOJIHEHHUS Ta00OPaTOPHBIX
OIBITOB UTIPAKTHYECKUX PAOOT 110
MOJIYYEHUIO HU3YYEHHUIO OpPTraHUYECKUX
BEIIIECTB.

[IpencTaBnsTh pe3yabTaThl

DKCTIEpUMEHTA B (hOpMe 3amicu ypaBHEHUH
COOTBETCTBYIOLIUX PEAKIMIH JIENIaTh BBIBOJIBI
Ha WX OCHOBE.

[TpoBOANTH BBIYKCICHUS

JUISL ONIPEICIICHUS] MOJIEKYIISIPHOH (hOPMYJIIBI
OpPraHNYeCKOT0 BEIECTBA, 10 YPABHEHUIO
XAMHUYECKOW PEaKIUH.
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® PacyérHble 3a1a4U:

— OIIpPEACIICHUE MOJIEKYJIAPHON
(bopMyIbl OPraHUYECKOT0 BEIIECTBAIIO
MacCOBBIM J0JISIM aTOMOB XMMHUYECKHUX
DIIEMEHTOB;

— pacyeThl IO YPaBHEHUIO XUMUYECKOM
peakiuu

CaMocCTOSITeNbHO TUIAHUPOBATh U
OCYIIECTBIISATH CBOIO MI03HABATEIIHHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYNIIOBOH yueOHOU
JeSATEIIEHOCTH

Hroro no pa3neny

13

Pa3nen 3. Kuciiopoacoaep:xammue

OpraHu4eCKue COCANHCHUA

3.1

Cnuptel. ®enon

3

[IpenenbHbIC OTHOATOMHBIC CITUPTHI:
METaHOJI U ATaHOJI, XUMHUYECKOE CTPOEHHUE,
($U3UYECKHEe U XUMHUYECKUECBONCTBA
(peakuuu ¢ akTUBHBIMH METaJIJIaMH,
raJloreHOBOJIOPOIaMHU, TOPEHHUE),
npuMeHeHue. BogopoaHas cB3b.
du3noIoruuecKoe JeHCTBUE METaHoIa 1
ATaHOJIa HA OPTaHU3M UYEJIOBEKA.
MHOFO&TOMHI)IC CHI/IpTI)IZ OTUJICHTJINKOJIbA
TJIUIEPUH, XUMUYECKOE CTpOeHUe, (PU3UIECKUE
1 XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE CO
ICJIOYHBIMU METalJIaMH, KaUYCCTBECHHAaA
peaxims

Ha MHOTOQTOMHBIE CITUPTBHI).
dusnosornueckoe NeNcTBIe

Ha OpraHn3M 4€JIOBCKaA. HpI/IMeHeHI/Ie
TIMIepruHa U STUJICHI JIMKOJIA.

PackpbIBaTbh CMBICIT H3Y4aeMBbIX MOHATHHA
(BBISBIIATH UX XapaKTEPHBICIPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U
IPEeBpaICHU OpPraHNnYEeCKUX

COCIMHEHUM.

Hcnoap3oBaTh XUMHUYCCKYIO CUMBOJIMKY AJIA
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii,

COKpAIICHHOMN) (hOpMYJI OpraHUYEeCKUX
BEIIIECTB.

VcTranaBIuBaTh MPUHAJIC)KHOCTE BCIICCTB
K OTIPE/ICTICHHOMY KJIACCY TI0 COCTaBy U
CTPOCHHUIO, HA3bIBATh UXIIO
CHCTEMaTHYECKOW HOMEHKJIIAType;

MNPUBOJAUTH TPUBUAJIbHBIC HA3BAHU
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®enoin. CTpoeHUe MOJICKYIIbI, (PU3NUECKHE
U XUMUYECKHUE CBOMCTBadeHOA.
TokcuaHOCTh (PeHONa, ero
(bU3HOIOTHYECKOE JCHCTBHE

Ha OpraHu3M uesioBeka. [IpumeHenne
dbenona

3.2

Anpnerunst. Kap6oHoBbie
KUCI0ThL. C10XKHBIE 3(PUPBI

Anpreruasl: GopMambAEeTHI U alleTabICTHI,
XUMHYECKOE CTpOeHUE, (PU3NIECKHE U
XUMHUUYECKHE CBOICTBA (PEaKIIMN OKUCIIEHUS U
BOCCTAHOBJIEHMSI,KaUE€CTBEHHBIE PEaKIUN),
[IOJIy4YE€HUE U IIPUMEHEHHE.

OaHOOCHOBHBIE ITPEICIIbHBIE

KapOOHOBBIE KUCIIOTHI: YKCYCHAast

KHCJIOTa, XUMUYECKOE CTPOEHHE,

¢buznueckue U XMMHYECKHe cBoicTBa (o01iue
CBOICTBa KUCIIOT, peakius 3TepupuKaiun),
nojiyueHue u npumeHenue. CreapuHoBas u
OJIEMHOBASIKUCIIOTHI KaK IPeCTaBUTENN
BBICIITNX

KapOOHOBBIX KUCJIOT. MbLIa KaKk CONH
BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JIEUCTBUE.

CrnoxHble 3pUphI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uapomu3

cOXHBIX 3¢upoB. XKups! kak

OTJIEbHBIX NPEACTaBUTENEH
KHCIIOPOJICO/IEPKALLUX COEAMHEHUH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOIICTBa, BayKHEHIIINE CITIOCOOBI MOTyUEHUS
TUIUYHBIX NIPEACTaBUTEIIEH Pa3INUHbIX
KJIACCOB KHUCIIOPOACOACPKAIIUX COSAMHEHUN
(MeTaHoOIMa, 3TAHONA, TIUIEPUHA, (PEHOA,
(dopManbaeruaa, aleTaabaeruaa, yKCyCHOM
KHCIIOTHI, TJIFOKO3bI, CaXapo3bl, Kpaxmara,
LIEJUTIOJI03bl); BBISIBIISITH FEHETUUECKYIO
CBS3b MEX/1Y HUMU U TIOATBEPKIATh €€
HAJIMYUE YPAaBHEHHUSIMH COOTBETCTBYIOLIUX
XUMUYECKHUX

peaxuil ¢ NCIOJIb30BAHNEM

CTPYKTYPHBIX (POPMYIL.

OnucelBaTb  €cOCTaB, XUMHYECKOE
CTPOEHHE M TNPUMEHEHHE >KHPOB,
XapaKTepu30BaTh UX 3HAUECHUE

JUISl )KU3HEJEATENIBHOCTH OPraHU3MOB.
Oco3HaBaTh OIIaCHOCTh BO3/IEICTBUS HA
’KUBBIE OPTraHU3MBbI OIIPEIEIEHHBIX
OpraHNYECKUX BEIIECTB, OSICHSTD

Ha MPUMepax CIocoObl YMEHBIIICHUS

25



IIPOM3BOIHBIE TJIMLEPUHA U BBICIINX
KapOOHOBBIX KHCIOT. [ Maposn3 sxupoB

3.3

VrieBoabl

VYrneBoabl: cocTaB, KilacCH(pUKaUs
YII€BOIOB (MOHO-, M- U TIOJIUCaXapH/bl).
['mroko3a — mpocTeluii MOHOCaxapu/I:
OCOOEHHOCTH CTPOCHHUS MOJICKYIIbI,
$u3NYecKre U XUMUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMO/ICHCTBHE

¢ ruapokcusiom meau(ll), okucnenne
aMMUa4HbIM pacTBOpoM okcua cepedpa(l),
BOCCTaHOBJICHUE, OPOKEHHUETIIIOKO3bI),
HaxO0XJIEHUE B MIPUPO/IC, TIPUMEHEHUE
TJIFOKO3bI, OMOJIOTHYECKast POJIb B
YKU3HEACSITEIIBHOCTA OpraHru3Ma 4elloBeKa.
dotocunTe3. OpykTo3a Kak H30MEp TITFOKO3BI.
Caxapo3za — npeAcTaBUTENb AUCAXaPUJIOB,
TUPOJIN3 Caxapo3bl, HAXOXKICHUE B IPUPOJIE U
npuMeHeHue. Kpaxman u nemntosao3a Kak
MIPUPOJHBIE MOJUMEPBL: CTPOCHHUE Kpaxmalia u
[EJUTIONO03bI, (PU3UUYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmaina (TUAPOIH3,

KaueCTBEHHAs PEaKIIUs C HOJIOM).
IKCnepuMeHTATbHbIE METO/IbI

HU3y4eHMS BeleCTB M UX NMPeBPallleHui

Y TIPEJOTBPAIIECHHS UX BPEAHOTO BO3/ICHCTBUS
Ha OpraHu3M 4ejoBeka. Vcmons3oBath
€CTECTBEHHO-HAYYHbIE METO/bI IO3HAHMS —
NpoBe/IeHUE, HAOIIOACHUE U OTIHCAHHUE
XMMHYECKOT0 3KCIIepUMEeHTa (J1abopaTopHbIe
OTIBITHI UIIPAKTUYECKHE PAOOTHI).

CnenoBaTh paBmiiaM 0€30TacHON

paboThI B Taboparopuu

IPY MCHOJIb30BaHUN XUMUYECKOW TOCYbI U
000py/IOBaHUs, @ TAKXKE MTPABUIIAM
oOpalleHus ¢ BEIeCTBAMU B COOTBETCTBHH C
MHCTPYKIMSMU BBIIIOJIHEHHUS JIA00PATOPHBIX
OIIBITOB U MPAKTUYECKUX PaboT 1o
MOJyYEHUIOU U3YYEHHUIO OpPTraHUYEeCKHX
BEIIIECTB.

IIpencraBnsaTe pe3yabTaThl

HKCIIEpUMEHTa B (JOpPME 3aITUCH YPaBHEHHHA
COOTBETCTBYIOLIMX PEAKIUIN 1€71aTh BbIBO/IbI
Ha WX OCHOBE.

[TpoBOIUTH BEIYUCIICHUS

JUTSL OTIPENIEIICHUST MOJIEKYIISIPHON (hOPMYITBI
OpPraHUYeCKOTO BEIECTBA, TI0 YPABHEHUIO
XUMAYECKON peaknu.CaMOCTOATEIbHO
TUTAHUPOBATh U

OCYILECTBIISATH CBOIO ITO3HABATEIBHYIO
JeSITeTbHOCTD; IPUHUMATh aKTUBHOE
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® JlaGopaTopHbIE OTIBITHI:
— TOpEHHUE CIUPTOB;

— B3aUMO/ICHCTBHE IIIUIIEPUHAC
rugpokcuaoM menu(Il);

— KaueCTBEHHbIE PEAKIINH aJIbJACTUIOB
(oKHCTIeHNe aMMHUAaYHBIM PACTBOPOM OKCH/IA
cepebpa u ruapokrcugom meau(Il));

— B3aMMOJEHCTBHUE KpaxMasa ¢ HOJIOM.

® [Ipaktuueckue paboThI:
Ne 2. CoticTBa pacTBOpa yKCyCHOU
KHCIIOTHI.

® PacuceTHble 3a1aun:

— ompezeneHne MOJIEKYJIIPHOH (HOpMyIIbI
OpPraHNYECKOT0 BEIIECTBANO MACCOBBIM
J0JIsIM aTOMOB XUMHWYECKHUX 3JICMCHTOB U
1o Macce(00beMy) MPOIYKTOB CrOpaHUS;

— pacueThl 10 YpaBHEHUIO XUMUYECKON

y4acTHE B IPYIIOBON y4eOHOH
JIeATEIbHOCTH

peakiuu
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kanye opraHudecKne coeJHHeHust
4.1 | AMHUHBL 3 AMMHBI: METWJIAMUH — IPOCTEUIITU I PackpbIBaTh CMBICIT H3y4aE€MbIX TOHSATHIA
AMWHOKHCIIOTEL. MpEACTaBUTENb AMUHOB: COCTaB, (BBISIBJISITH UX XapaKTEPHBICTIPU3HAKH ),
benku XUMHYECKOE CTpOeHHE, (PU3HUECKUE U yCTaHaBIUBATh UX

XUMHUYECKHE CBOMCTBA (peakiuu

B3aUMMOCBA3b, UCIIOJIB30BATH
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C KHCJIOTaMHU ¥ TOPEHHMS ), HAXOXK/ICHUEB
pupoie. AMUHOKHUCIIOTBI KaKk
amM(pOTepHBbIC OPTaHUYECKUE COCTUHEHUSI.
du3nyeckue 1 XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT (Ha MIpUMEpe IIIUIUHA).
Bbuonornueckoe 3HaYeHUE AMUHOKHCIIOT.
CHUHTE3 HEITHOOB.

benku xak mpupo HBIC TTOJIUMEPHI.
[TepBruuHasi, BropuuHas U TPETUIHAS
CTpYKTypa 0enkoB. XMMUYECKHE CBONCTBA
OENKOB: THIPOJIU3, ACHATypaIus,
KaueCTBEHHBIC pEeaKI[MUHA OCIIKH.
IKCcnepuMeHTATbHbIE METO/IbI
HU3y4eHMS BeleCTB M UX MPeBPAIICHUI
® JlemMOHCTpauuu:

— JeHarypaius OeITKOB IPU HATPEBaHHH;

— IIBETHBIC pEaKIUU OEIKOB

COOTBETCTBYIOIINE TIOHSATHUS
MIPU OMKMCAHUU COCTABA, CTPOCHUS U
MIPEBPAIICHUI OPraHNYEeCKUX

COCJIMHEHUH.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY/IJIS
COCTaBJICHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH,

COKpAIIECHHOH ) OPMYII OpPraHHYECKIX
BEIIIECTB.

Onpenenarb NPUHAIICKHOCTh BEIIECTB K
OMpeIeIiecHHOMY ~KJaccy IO COCTaBy |
CTPOCHHMIO, HA3bIBATh UX

10 CUCTEMATHYECKOM HOMEHKJIIATYpPE;
MPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OTJIeTbHBIX MPEACTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMeHeHHe, GU3NYECKUE U XUMUIECKHE
CBOMCTBA, BAXKHEHIIINE CIIOCOOBI

MOJTyYeHHUs] THITMYHBIX MPeCTaBUTeNeH
a30TCO/IepKAIINX COSTUHEHUN

(MeTnIamMHHa, TIIMLIKUHA,0ETIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOSICHATHHA PUMEpax
3HAYCHUE OCIKOB

JUUIST OpraHM3Ma YeJI0OBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METOBI IO3HAHUS — HAOII01aTh U
ONMCHIBATh IEMOHCTPALMOHHBIN
AKCIIEPUMEHT.

CamocCTOATeNbHO MJIAHUPOBATh U
OCYILECTBIIATH CBOIO [TO3HABATEIIBHYIO
JIeSITENIbHOCTD; IPUHUMATh AKTUBHOE
y4yacTHe B IpyNIoBoi yueOHOH
JIeSITEIIbHOCTH

Hroro mo pa3neny 3

Pa3nes. 5. BeicokoMoJieKyJIsIpHbIEe COeIHHEHUS

5.1 | Ilmactmaccsl. 2
Kayuayxu. Bonokna

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BE€HO,CTENIEHb
MOJIMMEPU3ALNH, CPEIHAS MOJIEKYIIsIpHas
macca. OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN —
MOJIMMEPU3ALHS U

MOJINKOHJCHCALINS.

[TnacTMaccsl (OIUATHIIEH,

MOJIUIIPOIMIIEH, TOTMBUHUIXJIOPHI,
nonuctupoin). HarypanbHelii u
CHUHTETHUYECKHE KayuyKu (OyTalneHOBBIH,
XJIOPONPEHOBBIN U U30MPEHOBLIN). BonokHa:
HaTypaJIbHbIE(XJIOMOK, MIEPCTh, MICIIK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Bnaners nzydyaeMbIMU XUMUYECKUMU
MOHATUSAMU: PACKPBIBATH CMBICI U3y4aeMbIX
MOHATUN U IPUMEHSTh STUIIOHATHUS ITPU
OIIMCAHUU COCTaBA U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEIILIECTB,

JUIs1 OOBSICHEHUS OTAETBbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMK YIS
COCTaBJICHUS CTPYKTYPHBIX ()OPMYIIBEIIECTB U
YpPaBHEHUI peaKUUi MOJTUMEPU3ALUHA U
MMOTUKOHICHCAIIIH.

OnuceiBaTh COCTaB, CTPOCHHUE, OCHOBHBIE
CBOICTBa Kay4yKOB, Haubosee
pacpoCcTpaHEHHBIX BHIOBILIACTMACC,
BOJIOKOH; IPUMEHECHHUE
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BHCKO032a), CHHTETHYECKHE (KalpoH U
JIaBcaH).

JKCNepUMEHTAILHbIE METO/IbI
M3yYeHHsl BelecTB M UX NpeBpaIeHmii:

® JleMOHCTpauuu:
— 03HAaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH,IIJIACTMACC,

B Pa3IMYHBIX OTpacisx. Mcnoap30Barh
€CTECTBCHHO-HAYYHBIEMETOIbI TIO3HAHUS —
HaOJIIOATh U OIMUCHIBATE
JICMOHCTPAIHOHHbIH

OKCIEPUMEHT

Kay4yKOB
Hroro mo pa3neny 2

OBUIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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11 KJIIACC

HaunmenoBanue

[Tepuoanueckuit

3aKOH U
[Tepnonuueckas
cHCTEMa XUMHYECKHUX
3JIEMEHTOB

.M. MenneneeBa

aToMa, U30TOIIbI. 9J'IeKTp0HHaH

000J104Ka. DHEPreTUUYEeCKHE YPOBHH,
MOAYPOBHU. ATOMHBIE OpOUTaNH,

S-, p-, d-, f-aemenTsl. OcoOEHHOCTH
pacnpezeneHus 3JeKTPOHOB

10 OPOUTAIIIM B aTOMaX MaJbIX U
OOJIBIIUX TIEPHOIOB. DIICKTPOHHAS
KOH(UTYpaIusi aTOMOB.
[Tepuonnueckuii 3aKOH U
[Teproanueckasi cucTeMa XUMHUECKUX
anemenTtoB JI. 1. MenneneeBa. CBs3b
MIEPHOIUICCKOT0 3aKOHA H
[Teproanueckoii cuCTeMbl XUMHYECKUX
3JIEMEHTOB C COBPEMEHHON TEOpUEN
CTpOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX
Y CJIOKHBIX BEIIECTB TI0 TPYIIaM U
neprojaM. 3HaueHUEe TIEPUOUIECKOTO

3aKOHa U CUCTEMbI XUMHNYCCKHUX

Ne Komungectso H
e renoB 1 Tont TIpOrpaMMHOE COTEpHKaHHE OcHOBHBbIE BUJIBI I€ATEIBHOCTH
m\ix pasn 4acoB 00yJaroImuxcst
y4eOHOro npeamera
Pa3jnen 1. TeopeTuueckue 0OCHOBbI XUMMU
11 CrtpoeHue aToMoB. 3 Xnmnyeckuit anemeHT. Atom. Cocras PackpbiBaTh CMBICT N3y4acMBbIX

MOHSITUHN (BBISBIIATH UX XapaKTePHBIE

IPU3HAKH), yCTAaHABIUBATh UX
B3aMMOCBS3b.

PackprsiBaTh CMBICI IEPHOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPHUPOBATH €T0

CUCTEMAaTU3UPYIOLLYIO,
OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO

GbyHKIMY.

XapakTepru30BaTh JIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
371eMEHTOB 14 nepro0B, UCTIOIb3YS
MOHSTHSA S-, P-, 0-2JIEKTPOHHBIE
opOUTAaNN, SHEPTrETUUECKHUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
N3MEHEHHUS CBOMCTB XUMUYECKHX
AJIEMEHTOB U UX COEJUHEHUM

T0 MepuoiaM U rpyImmnam

[Tepronuueckoit cucTeMbl
J1. 1. MenpaeneeBa
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anementoB JI.1. MennaenceBan

Pa3BUTUHU HAYKHU.

JKCNepUMEHTAIbHbIE METO/bI
U3yYeHHUS BelleCTB U UX MPeBpPaLlleHUii:
® JleMOHCTpauuH:

Bunel Tabnun «Ilepuonnyeckas cucrema
XAMUYECKHX DJICMCHTOB

.. Menneneeay

1.2

CrtpoeHue BeniecTna.
MHoroo0pasue BemecTs

Crpoenue BemiecTBa. XUMUYECKAsl CBSI3b.
Bunpl (koBasieHTHas! HEMOJISIPHAS U
TOJIApHAs, MIOHHAS, METaJUINYECKas) U
MeXaHU3Mbl 00Pa30BaHUS XUMHUECKOWCBS3H
(0OMEHHBIH U TOHOPHO-

akuenTopHslit). BogopoaHas cBs3b.
BanenTtHoCTb.

OneKkTpooTpuLaTenbHOCTh. CTeneHb
okucieHus. KaTHOHBI M aHUOHBI.

BemectBa MoeKynspHOTO U
HEMOJIEKYIISIPHOTO CTPOCHHUSI.

3aKOH MTOCTOSIHCTBA COCTaBa BelecTna. TUIb
KPUCTAJUTMIECKHUX PEIIETOK U CBOMCTBA
BEIIIECTB.

[TonsaTtue o nucnepcHbIX cucreMax. VIcTuHHBIE
pactBopbl. KonmdyecTBeHHBIEXapaKTePUCTUKA
pacTBOpOB (MaccoBas

JIOJISI BEIIIECTBA B pacTBOpPE).

PackpbiBaTh CMBICT N3y4aeMbIX TOHATUI
(BBIIETIATH UX XapaKTEPHbBIS

MPU3HAKHN ) U IPUMEHSATH 3TH MOHATUSATIPU
ONMCAaHUM COCTaBa U CTPOEHUSI BEIIECTB,
JUTs1 OOBSICHEHUS OTJEIBHBIX(DAKTOB U
SIBIICHHUH.

Onpenenars BUJIbl XUMUYECKOH CBSI3U
(KOBaJICHTHOM, HOHHOM,

METAJINYECKON, BOJJOPOIHOI)

B COCIMHEHUSIX; TUIT KPUCTAJUTMUECKOU
PEICTKN KOHKPETHOI'O BELIECTBA.
Onpenenars BAJICHTHOCTb U CTENEHb
OKHCJICHUS XMMHYCCKUX DJICMCHTOB B
COEMHEHUSIX PAa3JIMYHOrO COCTaBa.
[IpoBOAUTH BEIYUCIICHHS

C CITOJIb30BaHUEM TTOHSITHUS «MAaCCOBas IO
BEIIECTBA B PACTBOPEY.

Bragets nzydaeMbIMH XUMAYECKUMH
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Krnaccudukanus HeopraHu4ecKux
coeauHennil. Homenknarypa
HEOPraHUYECKUX BEIECTB.

JKCcIepUMEHTAbHbIE MEeTO/IbI
U3YyYeHHs BellleCTB 1 UX NpeBpallleHuii:

® JleMOHCTpaluH:

— MOJCIU KPUCTAINIMYCCKUX PCUICTOK.
® PacuérHbIc 3aa4H:

— PpacCyCThI C UCIIOJIb30BAHUCM IMOHATHA
«MaccoBasi 10Jis paCTBOPEHHOTO

BCIICCTBA»

13

XUMHYECKHUE
peakuuu

Xumunyeckas peakuus. Knaccupukanus
XUMHUYECKUX PEAKLU B HEOPTraHUUYECKONHN
OpraHMYECKON XMMHUH. 3aKOH COXPAHECHHS
MacChl BEUIECTB; 3aKOH COXPAaHEHUs U
MIPEBPALIECHHUS SHEPTUU TTPU XUMHUYECKHIX
peaKIusX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT

paznuuHbIX pakTopoB. OOpaTUMBIEPEAKIINH.

XHMMHUYECKOE PABHOBECHE.

@DaxTOopHl, BIMSIIOIINE HA COCTOSTHUE
XUMHYECKOTO paBHOBECHSI.

[Tpunnun Jle Hlatense.
DNEeKTPOIUTHYECKAS JUCCOLUALIHS.
CunbHble U cinalble 35ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCas,
HeWTpalibHas, 1ienouHas. BomopoaHsrit

TTOHSATHSIMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peaKkuu OT Pa3InYHbIX
(hakTOpOB.

OmnpenensTe XapakTep CMELICHUs
XUMHUYECKOTO paBHOBECUS

B 3aBHCUMOCTH OT BHEIIIHETO BO3JCHCTBUS
(mpunnun Jle larense).CocTaBnsTh
YpaBHEHUS PEAKINI pa3TUIHBIX TUIIOB;
TIOJTHBIC U

COKpALICHHBIEC YPAaBHEHUS pEeaKLIUi
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,IPU
KOTOPBIX 3TH PEAKIINH UIYT

710 KOHIIA.

Hcnonp30BaTh eCTECTBEHHO-HAYYHBIE
METO/IBI TO3HAHMS — IPOBEJICHNE,
HaAOIIO/IEHUE U OMTUCaHNE XUMHUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIE U
71a00paTOPHBIE OIBITHI, MPAKTUIECKHE
paboThI): IO OMIPEACIICHUIO CPE/IbI BOTHBIX
pacTBOPOB BEUIECTB, PEAKIIMI HOHHOTO
oOMeHa, BIUSHUIO Pa3InYHBIX(DaKTOPOB HA
CKOpPOCTb PEAKIIHIA.

CrnemoBath paBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCYI0N U Ia0OpaTOPHBIM
000pyI0BaHUEM.

[IpencraBasaTh pe3ynbTaThl
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nokazatenb (pH) pactBopa. Peakmuu
MOHHOTO 0OMEHa B OpPraHUYEeCKOH U
HEOPraHUYECKON XUMUMU.

OKI/ICJ'H/ITCJ'IBHO'BOCCTaHOBI/ITCJIBHBIepeaKL[I/II/I.

[TonsiTre 00 31eKTpoIN3€e paciiiaBoB U
pacTBOPOB COJIEH.

[IpumeHeHue MeKTpoIn3a.
JKCcIepUMEHTAbHbIE MEeTO/IbI
U3YyYeHHs BelleCTB U UX NpeBpallleHuii:
® JleMOHCTpauuu:

— pa3yoKeHHE [IEPOKCHIa BOJOPOIaB
MIPUCYTCTBUH KaTaJIN3aTopa.

® JlaGopaTopHbIE OTBITHI:

— TMPOBEAECHUE PEAKIIM HOHHOTO

oOMeHa;

— OMNpeJeNIeHNe CPebl PACTBOPOB BEILLIECTB
C TIOMOIIIbI0 YHUBEPCATbHOTOMHINKATOPA.
® JIpaktuyeckue pabOThI:

Ne 1. Brnusinue pa3nu4HbIX (haKTOpOBHA
CKOPOCTb XUMUUYECKON PEaKLIUH.

® PacuérHble 3am1a4n:

— pacueTsl 0 YPaBHEHHUSIM XUMUYECKHIX
peaxiuii, B TOM 4ucie

TEPMOXUMHUYECKUE PACUCTHI

XUMHYECKOI'O SKCIICPUMCHTA B (bOpMC
3arimucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX
peaKLII/IfI 1 J€J1aTb BBIBOAbI HA KX OCHOBCE.
HpOBOIII/ITB BBIYMCJICHUA

I10 YpaBHCHUAM XUMHYCCKUX peaKHHﬁ,B TOM
YUCJIC TCPMOXUMHYCCKUC paC‘-IéTBI

Hroro no pazneny

13
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Paznen 2. Heoprannueckasi XuMus

2.1

Meranibl

Mertautbl. [lonoxeHnne MeTaiioB

B [leprnoandeckoi cucremMe XMuMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
OO6mue hu3nIecKrue CBOMCTBAMETAIIIOB.
[IpumeHeHue MeTamioB

B OBITY, Tpupojie U TeXHUKE. CIIyIaBbl
METAJJIOB. DJIEKTPOXUMUYECKHUH s
HanpspkeHud MetayuioB. O01ue crnocoObl
nosy4deHust MmetauioB. Kopposust MmeTamios.
CrocoOsl 3a1uThI

OT KOPPO3HH.

OO61mas xapakTepucTHKa METAILIIOB
rnaBHbIX noarpym (IA-rpymma,
[IA-rpynmna) [lepuoaudeckoii cuctemsl
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHU.
AmMpoTepHbIe CBOICTBa OKCHUIA U
TUAPOKCHU/IA ATFOMUHHS.

OO01mas xapakTepuCcTHKa METaNIOB TOOOUHBIX
noarpynn (b-rpynn) Ilepuonuyeckoii
CHUCTEMBI XUMHYECKUXDIIEMEHTOB: ME/Ib,
LIMHK, XpOM, kenne30. Baxxuenime
COCTMHECHUS METAIUTOB (OKCHUJIBI,
TUAPOKCHIBI, COJIH).
JKCNepUMEHTAIbHbIE MEeTOAbI

HU3y4YeHMsI BellleCTB M UX NMpeBpaIeHHii:

PackpsIBaTh CMBICT M3y4acMbIX ITOHATUN
(BBLAETATH UX XapaKTEepHbIE

MIPU3HAKH) U IPUMEHSTH 3TU NOHATUAIIPH
OIMCAaHUU COCTaBa U CTPOCHHUS BEIIECTB,
U1 00BACHEHUSI OTAEIbHBIX(DAKTOB U
SIBJICHUI.

OOBsACHATH 0011IKME 3aKOHOMEPHOCTH B
VU3MEHEHUU CBOWCTB 3JIEMEHTOB — METAJNIOB
U X COEIMHEHUH C yUETOMCTPOCHHUS UX
aTOMOB U IOJIOKEHUS

B [lepnonnueckoit cucreme

XUMHUYECKHX 3JIEMEHTOB

. . Mennaeneena.

XapaxkTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHUE CBOMCTBA METAJJIOB, UX
BXHEUIINX COCIUHEHNH, TIOATBEPKIAASIITO
OIMCaHNE IPUMEpaMH YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuil; NpUMEHEHNE METAJIJIOBB
pa3IMyHbIX 007aCTAX, a TAKKE
HCIIOJI30BAHNE UX JUISl CO3TaHMs
COBPEMEHHBIX MaTEPUAJIOB U

TEXHOJIOTHA.

OnuceIBaTh COCOOBI 3aIIUTHI METAJUIOBOT
KOppO3HH.

PackppiBaTh CyIIHOCTH OKUCIIUTEIBHO-
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® JleMOHCTpaluH:

— KoJUIeKIMs «MeTaibl U CIiIaBbI».

® JlaGopaTtopHbIE OTBITHI:

— B3aUMOJEHCTBUE TUAPOKCUIA
AIIOMUHHUS C paCTBOPaMU KHCIIOT U
meJIoveit;

— KA4yeCTBEHHBIEC PEAKIIMU HAa KATUOHBI
METaJUIOB.

® [IpakTuyeckue paboThI:

Ne 2. Pewienue skcriepuMeHTalbHbIX33]a4
o teme «MeTtasby.

® PacyeTHbIC 337a4H:

— pacueTsl Macchl (00beMa, KOIMYecTBa
BEIIECTBA) MPOYKTa PEaKIu, €CIIU OJTHO U3
BEILIECTB JIJaHO B BUJIE pacTBOpa C
ONPEACIIEHHON MacCOBOU JT0JIEN
PacTBOPEHHOTO BEIIECTBA

BOCCTaHOBHUTEJbHBIX pPeaKIuil
IIOCPEJCTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIUH.
[IpoBoauTh peakuuu,
MIOATBEPKIAOIIUE XapAKTEPHBIE CBOMCTBA
M3Yy4aeMbIX BELLECTB, pACIIO3HABATh
OTIBITHBIM ITyTEM HOHBI METAJIJIOB,
NPUCYTCTBYIOIINE B BOJHBIXPACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHMS — IPOBEICHNE,
HaOJII0/IEHUE U OITUCAaHNE XUMHUUYECKOT O
HKCIEPUMEHTA (JIEMOHCTPAIIIOHHBIC U
71a00paTOPHBIE OTIBITHI, TPAKTHYECKUE
paboThI).

[IpencraBisaTe pe3ysbTaThl
XUMHUYECKOTO IKCTIEPUMEHTA B (hopMe
3aMUCH YPaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 J1es1aTh BBIBOJIBI HA UX OCHOBE.
CrnenoBatp mpaBuIaM MOJIb30BaHUS
XUMHUYECKOH MOCYA0H 1 1a00paTOPHBIM
000pynOBaHUEM.

[TpoBOIUTH BEIUMCIICHUS

110 YPaBHEHUSAM XUMHUUECKUX PEeaKLUH.
CamocTosTenbHO IAHUPOBATh U

OCYIICCTBJIATH CBOIO ITIO3HABATCIIbHYIO
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JEATEIBHOCTD; IPUHUMATh AaKTUBHOE
y4JacTHe B IPYNIIOBON y4eOHOM
NeATEIbHOCTH

2.2

Hemetamiel

Hemeramne. ITosokenne HeMeTaIOB

B [lepuoanyueckoi cucreme XuMHIECKUX
snemenToB JI.M. MenaeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB.

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AnoTponus HEMETAUIOB (Ha IPUMEpE
KHCIIopoa, cephl, pochopa u yriepona).
XUMUYEeCKHEe CBOMCTBA BaXKHEUIITNX
HEMETaJUIOB (TaJIOTC€HOB, CEPHI, a30Ta,
dbocdopa, yrnepoaa u KpeMHUs).
OKcubl HEMETAIIOB.
Kucnopoacoaeprkaniue KUCIOTHI.
Bonopoansie coennHenus

HEMETAILIIOB.

JKCIEePUMEHTAIbHbIE METO/IbI
HU3yYeHHS BelleCTB

U MX NpeBpallleHUI:

® JleMOHCTpanuu:

— 00pa3iibl HEMETAIJIOB;

— B3aHUMOJICHCTBHE MEOHU C Q30THOM
KHUCJIOTOM pa3IuyHON KOHIEHTPALIH.

® J[abopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHBIC PEaKI[MU Ha aHUOHBI U
KaTHOH aMMOHUS.

PackpriBaTh CMBICT H3y4aeMbIX TTOHATHH
(BBIIETIATH UX XapaKTEPHbBIC

NPHU3HAKW) U IPUMCHSITH 3TH TOHATUSIIPH
OIMCAHUU COCTaBa M CTPOCHHUS BEIIECTB,
IUIs1 OOBSICHEHHS OTACTHHBIX(DAKTOB H
SIBIICHHI.

OOBACHATDH 00ITHE 3aKOHOMEPHOCTH

B UI3MCHCHHMH CBOMCTB HEMETAJIJIOB U UX
COEIMHEHHI C yUETOM CTPOCHHUS UX aTOMOB U
TIOJIOKCHUS

B [Iepmonnueckoit cucreme

XUMHUYECKHUX DJICMEHTOB

. . Menneneesa.

XapakTepu30oBaTh (ONMHUCHIBATH) 00IIHME
XUMHYECKHE CBOMCTBA HEMETAIIJIOB, MX
BOXHEHUIINX COCTMHEHUH, TOATBEPKAASIITO
OIMCaHWE IPUMEPAMH YPaBHCHHIMA
COOTBETCTBYIOIINX XUMHUICCKUX

peaKuuii.

XapakTepu30oBaTh BIUSHUE HEMETAIIIOBH UX
COCJTMHEHUI HA KUBBIC OPTAHU3MBI,
OITMCHIBAThH MPUMCHCHHE

B Pa3JIMIHBIX 00JIACTSIX MPAKTUICCKON
JEATEILHOCTH YeIOBEKA.
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® [IpakTrueckue paboThI:
Ne 3. Pemienune skcrepuMeHTaIbHBIX3a/1a4
1o reme «Hemerams».

® PacuyéTHble 3a0a4U:;

— pacyeThbl Macchl BEIIECTBA
wim o0beMa Tra30oB 10 HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM
00BEMY OJTHOTO U3 YUaCTBYIOLIUX

B p€aKlMu BCUICCTB,; PaCUYCThI MaCChbI
(oOBbema, KoMYecTBa BEIIECTBA)
MPOAYKTOB PEaKIIUH, C€CIIH OJTHO

13 BCHICCTB UMECCT IIPUMECHU

2.3

CBs13b
HEOPTraHMYeCKUX U
OpraHHYECKUX
BEIIIECTB

Heopranuueckue u oprannueckue
kucnoTel. Heoprannueckue n
OpraHuyecKre OCHOBaHUsS. AM(OTEpHbIE

HCOPTraHNYCCKUC N OPraHUYCCKHUE COCANHCHMUA.

I'enetmueckas CBA3b HCOPTraHNYCCKUX 1
OpraHN4Y€CKUX BCIICCTB

IlonTBepxknarh CylECTBOBAaHUE
TCHETUYECKOM CBSI3U MEXKIY
HEOpPraHUYECKUMH BEIIECTBAMUC

IIOMOILBIO YPaBHEHUI

COOTBETCTBYIOIIUX XUMUYECKUX

peaKuuii.

PackppiBaTh CyIIHOCTh OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil OCPEICTBOM
COCTABJICHUS

JIEKTPOHHOTO OajaHca 3TUX PEaKIUH.
[IpoBoauTh peakuuu,

HOJITBEP K JAIOLINE XapaKTepHbIE CBOWCTBA
M3Yy4aeMbIX BEIECTB, PACIIO3HABATH
OTIBITHBIM ITyTEM aHUOHBI,
MIPUCYTCTBYIOLINE B BOJHBIXPACTBOPAX.
Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl [TI03HaHUs — IPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCaHNE XUMHUYECKOTO
9KCIIEPUMEHTA (JIEMOHCTPALlMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUYECKHE
paboThl).

[IpencraBasTe pe3yapTaThbl

XUMHYECKOTO JKCllepuMeHTa B  (dopme
3allMCH  YPaBHEHHH  COOTBETCTBYIOIIMX
peakuuii 1 1e1aTh BHIBOABI HA UX

OCHOBC.
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CrnenoBath npaBUjIaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0H 1 JTab0paTOpHBIM
00opyIOBaHUEM.

[IpoBOIUTH BBIUMCIIEHUS

10 YPAaBHEHUSIM XUMUYECKUX PEAKIIUI.
CaMoCTOATENBHO IUIAHUPOBATD U
OCYILIECTBIISATH CBOIO I03HABATEIbHYIO
NEeSTENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpyNIOBON y4eOHOM

JeSTeNIbHOCTH
Hroro mo pazgeny 17
Paznen 3. Xumus u ;Ku3Hb
3.1. | Xumusd 1 )Ku3Hb 4 Ponp xumnu B obecniedennn PackpeIBaTh posib XMMUH B PEIIEHHN

JKOJIOTUYECKOU, JHEPTETUUECKON U SHEPIrECTUYCCKUX, ChIPHbEBBIX H
NMIIEBOM 0€30IaCHOCTH, PA3BUTHH AKOJIOTHUECKUX MPOOIEM UeTOBEUYECTBA,
MeaunuHbL. [TOHATHE 0 HAyYHBIX OIMCHIBATH OCHOBHBIC HATIPABIICHUS PA3BUTHS
METO/IaX TIO3HAHUS BEIIECTB U XUMHYECKON HAYKH U TEXHOJIOTHH.
XUMHUYECKHUX PEaKIIHM. [IpumensaTs npaBuia 6€301MacHOro
IpesicTaBnenus 06 oOIIMX HAYYHBIX oOpaIlleHHs C BEIECTBAMH,
MPUHIHMIAX MPOMBIIUIEHHOTO TTOJTYYEHHUS HCIIOJIB3YEMBIMHU B IOBCEJHCBHON
BOKHEWIIINX BEMIECTB (HA IpUMEpax JKU3HHU, IIpaBuUJIa IIOBCACHUS B HCJIAX
NPOU3BOJCTBA AMMHUAKa, CEPHOM cOepesKeHus 3110POBbS U OKpYKaroLIen

MIPUPOJTHOM CpeJIbl; IOHUMATh BPEJ
(ommacHOCTB) BO3/ICUCTBYS HA JKUBBIC
OpraHru3MbI OIIPEACIICHHBIX BEIIECCTB

KHCJIOTBI, METAHOJIA).

YenoBeK B MUPE BEIIECTB, MATEPUAIIOB H
XUMHUYCCKUX peaKHHﬁ: XUMHA U 3J0POBEE
4eoBeKa; MPAaBUIIA UCTIOMb30BAHHUS cMbic nokasatens ITJIK, moscHaTs
JIeKapCTBEHHBIX




MpenaparoB; MpaBuiIa 0€3011acHOTO
HCIIOJIB30BaHUsI MperapaToB OBITOBOW XUMUHU B
MOBCEIHEBHOM KM3HH. BEITOBassXMHUYECKAs
rpaMOTHOCTb

Ha IIPUMEPAX CIIOCOObI YMEHBILICHUS 1
MPEJOTBPALLICHHUS UX BPEIHOTO

BO3JIEUCTBUSI.

AHanu3upoBaTh U KPUTUIECKHU OI[CHUBATh
MH(OPMAIIHIO, CBI3aHHYIO C XUMUYECKUMHU
MIPOIIECCAMU U MX BIMSTHHEM Ha COCTOSIHUE
OKpYXKatoUIeHCPebl.

Hcnonp30BatTh MoTydeHHBIE 3HAHUS U
MIPEJICTaBICHUS O chepax

JeSITeTbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY
JUIsl OPUEHTAINH B BEIOOpE CBOEH Oyymieid
poeCCHOHATTBHOMN IEATEIIEHOCTH.
[TpuHUMaTh yuactre B 00CYXIEHUH ITPOOIIeM
XUMHUYECKON U 3KOJIOTHYECKO
HaNpaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MO3UIIMIO IO IPOobJIeMe U MpeaaraTh
BO3MOXHBIE ITyTH €€

pereHus

Wtoro no pazaeny 4
OBUIEE KOJIMYECTBO 34
YACOB IO ITPOTPAMME
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