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HOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo XMMHUM Ha YpOBHE CpeAHero oobiiero oopazoBaHus pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
®enepanumn», TpeOOBaHMIM K pe3yibTaTaM OCBOEHHUs (eaepanbHOi 00pa3oBaTeNbHOMN
mporpaMMbl  cpeaHero o6mero ooOpazoBanus (POIT COQO), mnpeAcTaBIEeHHBIX B
®denepalbHOM TOCYJAapCTBEHHOM oOpaszoBaTenbHOM cranaapre COO, ¢  yuérom
Konnenmuu mnpenogaBanusi yuyeOHOro mpeaMera «XuMHS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepanuu, peanu3yloldX OCHOBHBbIE 00pa3oBaTEIbHBIC
IPOrpaMMBbl, U OCHOBHBIX Moj0xkeHul «CtpaTerun pa3BuTHs BocnuTaHus B Poccuiickoi
®denepanun Ha iepuo a0 2025 roga» (Pacnopspkenne [paBurenscrea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe IMPOrpaMMbl 110 XMMHUHU, K ONPEJEICHUIO 00Ien
CTpaTeruu OOyuYeHHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO
npenmMera «Xumus» it 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIETITYaJIbHbBIE
nonoxxeruss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH LIEJIEH, COEpKaHus, Pe3yIbTaTOB
o0yueHus U TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o0pazoBaHHE, MOJy4aeMOE€ BBIMYCKHHKaMHU oO01eo0pa3zoBaTeIbHON
OpraHMu3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOLIMM H3TallOM peajlu3aldyd Ha COOTBETCTBYIOLIEM €My O0a30BOM YypOBHE
KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX 1IETOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHus. JTU
LEHHOCTHU KAacaroTcsl MO3HAHMUsS 3aKOHOB MHPUPOIbI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
oO011e#t KyJIbTYpBI 4ETIOBEKA, a TAKKE HKOJIOTMUYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpere. PeanuzyeTcs xumuueckoe o0pazoBaHre 00ydaromuxcs Ha
YpOBHE CpeHero o0Imero oOpa3oBaHUsl CpEACTBAMHU Y4eOHOTO mpeameTa «XUMHS»,
COJIep)KaHHE U MOCTPOEHHE KOTOPOro OMpEeeeHbl B MPOrpaMMe MO XMUMHHU C Y4ETOM
crnenu(UKN HayKu XUMUH, €€ 3HAUeHUS B MMO3HAHUH MPUPOBl U B MAaTEPHAIbHON KU3HU
oOmiecTBa, a Takke € Y4Yy€ToM OOHmMX LeJdedl W NPUHLHUIIOB, XapaKTEPHU3YIOMIMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuMHUSL Kak 3JEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK HrpaeT ocoOyi pojb B
COBPEMEHHOM LMBMJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MarepuanbHOW KylbTypbl. OHa
BHOCHT CBOIl BKJIaJ B (POPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIIIUICHUS, B CO3JaHNE
LEJIOCTHOTO MIPEICTaBIEHUS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA,
KOTOpoe (opMHpyeTcs B XMMHUM Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPYXKAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXJY CTPOCHHEM BELIECTB, HX
CBOMCTBAMHU M BO3MOXHBIMH 0OJIACTSIMH MTPUMEHEHUS.

TecHO B3aUMOJEWUCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMOW YacTbI0O MUPOBOM KyJIBTYphl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO TPyia
U KM3HU KaX0ro wieHa obmectBa. CoBpeMeHHas XUMUs Kak HayKa co3uaaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HallpaBJIeHa Ha pelIeHue I00anbHbBIX MPOOIeM YCTOWYHNBOTO
pa3BUTHUSA 4YEIOBEUYECTBA — CBHIPHEBOW, DHEPreTUYECKOW, IMILEBON, 3KOJOTMYECKOU
0€30MaCHOCTH U OXPaHbl 3J0POBbSI.



B cootBeTcTBUM € 00IIMMHU LEISIMHU U IPUHIUIIAMU CPEIHEr0 001ero o0pa3oBaHus
comepkanne mnpenmera «Xumus» (10-11 xmaccel, 0a30BBI ypOBEHb W3yYCHUS)
OpUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaroIIMXcCs,
HEOOXOIUMYI0 UM il BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUS B KU3Hb COI[MYMa, MPOJIOJDKEHUsT 00pa30BaHMs B Pa3IUYHBIX O0JACTIX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisironMME MpeaMeTa « XUMUSD» SBISI0TCS 0a30BbIe Kypehl — «Opranndeckas
xumus» U «OO0Ias U HeopraHudeckass XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZEpKaHUs
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUMN IO HEOPTaHUYECKOM XUMUU
(c BKJIIOUEHHMEM 3HAaHUU M3 OOIIEW XMMHMHM) U OpraHnyeckod xumuu. dopmupoBaHUE
JAHHOW CHUCTEMbl 3HAHUW TIPU H3YYEHUH TpeaMeTa oOecreyruBaeT BO3MOXKHOCTh
paccMOTpPEHUs] BCET0O MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOPUN XUMUU.

Crpyktypa coxaepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEopraHuyeckas XuMmus» chopMupoBaHa B MporpamMme o XUMUU HA OCHOBE CUCTEMHOTO
MOAX0Ja K U3YUEHHI0 Y4eOHOTO MaTepuasia U 00yCIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTUEM 3HAHUU Ha ONpPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCcKOW XMMHM BELIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOPUH
CTPOCHMSI OpPraHWYECKUX COCIWHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUYECKUX U
AIIEKTPOHHBIX IMPEACTABICHUN O CTpoeHUHU BeliecTB. CBeaeHus: 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCSI B PAa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTUYECKU
AKTHBHBIX COEAMHEHUMH. B Kypce OpraHMdeckol XWUMHH ITOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsl TepBOHAYAIbHbBIE
NpPEICTAaBICHUSI O XHMHYECKOW CBSA3HM, KIACCU(DPUKAIMOHHBIX IPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKON pEaKI1H.

[Ton HOBBIM yriomM 3peHuss B 1npeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi HM3yYeHHBIH Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHus
TEOpEeTUYECKU MaTepual U (HaKTOJOTMUYECKHE CBEJEHHUS O BEIIECTBAX UM XMMHUYECKOU
peakmuu. Tak, B YaCTHOCTH, B Kypce «O0I1as 1 Heoprannyeckasi XMMHs»» 00ydaroliuMCst
NPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE [EPUOJUYECKOr0 3aKOHa C
OOIIETEOPEeTHYECKUX U METOAOJOTHUECKUX MO3UIMM, TIy0Ke MOHATh HCTOPUYECKOE
u3MeHeHrne (YHKIMNA 5TOro 3akoHa — OT o0oOmarwmel A0 OOBsSCHSIomEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWMA O Ba)XHEWIIMX BENIECTBaX, MX COCTAaBE, CTPOCHUH,
CBOICTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX pEaKIMsIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSX IMpOTeKaHus JomnoiHseTrcs B Kypcax 10 u 11 kmaccoB anemeHTamu
COJIep KaHMsI, UMEIOIMMHU KYJIbTYPOJOTUYECKUNA U MPUKIATHON XapakTep. DTU 3HAHUS
CHoCOOCTBYIOT TTOHMMAHHUIO B3aMMOCBSI3M XUMHUH C APYTUMHU HayKaMH, PacKphIBAIOT €&
poJib B TO3HABATENIbHOW M MPAKTUYECKON JesATEIbHOCTH YEeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXEHHUS K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUYECKHX
NPWIOKEHUH XHWMHHU, TOMOTAIOT BBIMYCKHUKY OpPHUEHTHUPOBATHCA B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOoOJeMax, CBSI3aHHBIX C XMUMHEW, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIUIO U TPUMEHSATH €€ JJI MOMOJIHEHUS 3HAaHUM, PEeIEHUsI UHTEIEKTYaIbHbIX U



IKCIEPUMEHTANBHBIX HCCIIEI0BATEIbCKUX 3a7ad. B 1memom conepkaHue ydeOHOTO
npeaMera «XuUMEs» JaHHOTO YPOBHS M3yY€HHUS OPUEHTHPOBAHO Ha (POPMHUPOBAHHE Y
00y4aroIMMXCsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS GUI0COPCKUX UIEH, TaKUX
KaK: MaTepUaJIbHOE  E€IMHCTBO  HEOPraHMYECKOTO0 U  OPraHMYecKOro  Mupa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
HOPUPOIHBIX SIBJICHUM MYTEM 3KCHEPUMEHTa U PEUICHHs] IPOTUBOPEUMI MEXIAY HOBBIMHU
dbakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XHMUU B PpEUICHUU
HKOJIOTUYECKUX MpOoOJieM, a Takke MpooOiieM cOepexeHUs SHEPreTUYECKUX PECYpPCOB,
CBIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTE€pUaJIOB.

B nnane pemieHus 3agad BOCHUTAHUS, PAa3BUTHS U COLMAIU3ALNMUA OOYyYAIOIIMXCS
MPUHSATHIE TPOTPAMMON 110 XUMUH MOAXOAbI K ONPEAEIICHUIO COACPIKAHMS U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMHUPOBAHHE YHHMBEPCAJIbHBIX YYEOHBIX JEHCTBUH,
UMeIoIuX 0a30BO€ 3HAYCHHE JUISl PA3TUYHBIX BUOB JESATEIBHOCTHU: PEIICHUs MpoodiieM,
MOMCKA, aHaIn3a U 00paboTKu MHGOPMAIUK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbITA
MPaKTUYECKOM M HUCCIEAOBATENbCKON JAESITENbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOTO 0011IeT0 00pa30BaHus,
TaK U HAa YpPOBHE CpeJHEro odumiero oopa3oBaHMs, MPU ONPEIEICHUN COAEpPKATEIbHON
XapaKTEPUCTUKH LeJIed W3y4YeHHs] TMpEeIMETa HAMpaBICHHUEM MEPBOCTEIIEHHOMN
3HAYMMOCTH TPAAUIMOHHO MpU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, MPAKTHUUECKON NEeATEIHHOCTH YEeIOBEeKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKONM TOYKH 3PEHUS TAKOH
MOAXO0/ K OIPENICTICHUIO 1IeJIe N3yUeHUs TPeAMETA SIBIISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs TJIaBHBIMH LEIIMH U3y4YEeHUS IpeaMeTa « XuMus»
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBAsIFOTCSA:

e (opMHpPOBAHHE CUCTEMbl XUMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpa, B OCHOBE KOTOpPOM JIEKaT KIIFOUEBbIE
NOHATHS, (PyH/IaMEHTaIbHbIE 3aKOHBl U TEOPUM XMMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE U MOHMMAaHUE CYITHOCTH JOCTYIHBIX 0000IEHII MUPOBO33PEHYECKOTO
XapakTepa, 03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHHUS,

e (opMuUpOBaHHE M Pa3BUTHE IMPEJCTABICHUNH O HAYYHBIX METOJAaX IO3HAHUS
BELIECTB M XHMMHUYECKHUX DPEAKIUH, HEOOXOAUMBIX Al MPUOOPETeHUS yMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMUYECKUX SIBJICHUI, UMEIOIIMX MECTO B
IIPUPOJIE, B IPAKTUUECKOUN U MOBCETHEBHOM )KU3HH;

® Da3BUTHE YMEHHMH U CIIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAaOIIOJACHHEM U
00BSCHEHHEM XMMHUYECKOT0 3KCIEPUMEHTa, COOII0/IEHHEM MpaBuil 0e30MacHOTO
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ aTuM, copepkaTenbHas XapaKTepUCTHKa Ielied W 3a7ad HM3yuyeHus
npeaMera B MporpaMMe MO XMMHMHM YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHM C
HOBBIMHM TPUOPUTETAMU B CHCTEMe cpeaHero obmiero obpasoBanus. CerogHs B
NpPENoaBaHuM XUMHUHM B OOJbIIEH CTENEeHH OTHAETCS NPEANOYTEHHE MPAKTUIECKON
KOMIIOHEHTE CcOJepaHusi OOy4YeHMsl, OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIMYCKHHMKA



00111e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(YHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMHU ¥ YMEHHUSIMHA aKTHBHOTO ITOJTY9IEHUS
3HAHUI U MPUMEHEHUS UX B pealbHOM JKU3HU IS PELICHUs TPAKTUUECKUX 3a/1ad.

B cBs3u ¢ 3TUM TpH U3yYEHUH TpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe 3HauCHUE
IpUOOPETAIOT TaKKe 1IeNIU U 3a/1a4M, KaK:

amanTtanus OoOyJaroIIUXCsl K YCIOBUSIM JWHAMHUYHO pa3BHUBAIOIIETOCS MHpA,
(GopMHpOBaHHE MHTEUIEKTYyaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX PEUICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaLUAX, CBA3AHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

(dopMupoBaHHe y 00y4YarOIUXCs KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHILIUN),
UMEIOIINUX YHHMBEpPCAIbHOE 3HAYEHHE AJIS PA3IMYHBIX BHJIOB JESATENBHOCTU: pEIICHUs
npo0JieM, orcKa, aHainu3a 1 00padboTKH HH(POPMALIUH, HEOOXOJUMBIX JIJIsl IPUOOPETEHUS
OTIBITA JESTENBHOCTH, KOTOPAasi 3aHUMAET Ba)KHOE MECTO B ITO3HAHUM XUMHH, a TAKXKe JUIs
OIICHKH C TIO3MIUN SKOJOTHYECKOW OE30MacHOCTH XapakTepa BIUSHHS BEIIECTB WU
XMMHUYECKHX MPOIIECCOB Ha OpPraHU3M YeIO0BeKa U IPUPOJHYIO CPELy;

pa3BUTHE TO3HABATEIHHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX H  TBOPYECKHX
crocoOHOcTel 00y4aromMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpeTaTh HOBBIE
3HaHUS TI0 XMMHU B COOTBETCTBHHM C >KM3HCHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH JUI TOMCKA U aHAINM3a y4eOHON U Hay4HO-
HOMYJIIPHON MHPOPMAIIMH XHMHYECKOTO COIePIKaHUS;

dopMHUpoBaHHEe U pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOJATeTFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO
HEOOXO/JMMbI, B YaCTHOCTH, IMpH IUIAHUPOBAaHUU U TPOBEACHUU XUMHUYECKOIO
IKCIICPUMEHTA;

BOCIIUTaHUE Y 00yUarouuxcsl yOekIEHHOCTH B TYMaHUCTUYECKON HAIPaBICHHOCTH
XUMHUHM, €€ BaXXHOM pOJM B pEUICHUH TIJI00aNbHBIX MpoOJeM paluOHAIBHOIO
NPUPOJIOTIONIb30BAaHNUS, TIOMOJHEHHUS] JHEPreTHUECKUX PecypcoB M  COXpaHEHUs
TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO OTHOIIIECHUS K TIPUPOJIC
U CBOEMY 3/I0POBbIO, a TAKXKe MPUOOPETEHUS ONbITa UCIOIB30BAHMS MTOJYyYEHHBIX 3HAHUN
JUIS TPUHATUS TPAMOTHBIX pPEIICHUH B CHUTYalUsAX, CBA3AHHBIX C XWMHUYECKUMU
SIBIICHUSIMH.

B ydyeOHOM muaHe cpenHero oOumiero o0pazoBaHus MpeaMeT «XUMHs» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 001acTn «EcTeCTBEHHO-HAYYHBIE TPEAMETHD).

OO0miee YMCIO 4YacoB, OTBEACHHBIX JJIi M3YyUYCHHS XUMHUHU, Ha 0a30BOM ypOBHE
cpeanero obmiero obpasoBanus, coctapiser 68 yacoB: B 10 kiacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Heemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOl XUMUH

[Ipeamer opraHnueckol XMMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTUE U 3HAYCHUE B
MOJIyYEHUHU HOBBIX BEILIECTB U MaTepHaNIOB. Teopusi CTPOCHUSI OPraHUYECKUX COCTUHEHUI
A. M. BytnepoBa, e€ ocHOBHbIe mMonoxeHUs. CTpyKTypHblEe (HOPMYJIBI OpraHUYECKHX
BelecTB. ['omornorus, nuzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCTUHEHUSIX —
OJIMHApHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o KilacCU(pUKaLMKM OpraHMdeckux BemiecTB. HomeHkiatypa
OpraHUYeCKHX COEIMHEHUN (CHCcTeMaThyeckas) U TPUBUAJbHBIC HA3BaHUS BaKHEUIIINX
Ipe/ICTaBUTENIEH KI1aCCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTANIbHBIE  METOAbl HM3Yy4YEHHMS BEIIECTB M MUX MPEBPAILLICHUI:
O3HAaKOMJIEHHE ¢ oOpa3liaMyd OpPraHMYECKHX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIeCTB, HAOIIOJEHUE W  ONMUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(maBneHue, 0OYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKUN psifl. MeTaH u 3TaH — NpocTenine
MPEACTABUTEIN AIKAHOB: (PU3MUECKHUE U XUMUYECKHE CBOMCTBA (peakiMy 3aMEIICHUs 1
TOPEHHUsI ), HAXOXKICHHUE B IPUPOJIE, TOTyUCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUH psl. OTWIEH U MNPONUIEH —
MPOCTEHIINE TPEACTABUTENN AJIKEHOB: (DU3WYECKHE U XMMUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApAaTallid, OKHCICHHS U TOJHUMEpU3alun),
MOJIyYeHUE U TPUMEHEHHUE.

Ankamuensl: Oytamuen-1,3 wu MerunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMUYECKHE CBOMCTBA (peakius noiuMepusanuu). [lomyueHrne CHHTETHUECKOTO KayuyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTHYECKHU PsAJ. ALCTHICH —
MPOCTEHIINIA TPEICTABUTENh AJIKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA (peaKIMy TUIPUPOBAHUS, TATIOTEHUPOBAHUS, TUIpATAIlMU, TOPEHHUS ), TIOTTyUCHUE
Y IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nueckue 1 XUMHUYECKHE CBOMCTBA (peaKIuu
rajoreHMpoOBaHWs W HHUTPOBaHMs), TNOJy4YEHHE U TpPUMEHEHue. Toayon. cocmas,
cmpoenue, @usuyeckue U XuUMudeckue C80UCmea (peakyuu 2aio2eHupo8aHus U
HUMpPOBaHus), noxyyenue u npumeHnenue. TOKCUYHOCTb apeHOB. I'eHeTMyeckas CBsI3b
MEXy YIJICBOJOPOIaMHU, MPUHAIICKAITUMHI K PA3IMYHBIM KJIaCCaM.

[TpupoaHbIe UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIi Ta3 U MOMyTHRIE HEPTSIHBIC
ra3el. Hed T 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEeperoHka, KPeKUHT



(TepMuuecKui, KartaauTHyeckuii), mnuponus. Ilpoaykter mnepepaboTku HedTH, HX
IPUMEHEHHE B IMPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yroib M HPOIYKTHI €ro
nepepadboTKH.

OKCHEpUMEHTAJbHbIE METOJAbl HM3YyYEHHsS BEIIECTB W HMX IPEBPALLECHUM:
O3HaKOMJIEHHE ¢ oOpa3lamH IJIacTMacC, KayuyyKoB M pe3uHbl, kKoyekuuu «Hedte» n
«Yronmp», MOJETUPOBAHUE MOJIEKYJ] YIJIEBOJAOPOJOB U  TraJOreHONPOU3BOIHBIX,
IPOBECHNE NPAKTUYECKOW pabOoThI: MOTyUYEHHUE ITUIICHA U U3yUYEHHUE €ro CBOICTB.

Pacuérnebie 3anaumn.

Bbluncnenus mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOHOTO BEILIECTBA WM MPOAYKTA PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB UM IIPOJYKTOB PEAKIIMH).

Kucaopoacoaep:kamme oprannyeckue coelMHEeHUs!

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOMI M 3TaHOJI: CTpOEHUE, GU3NUYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMM METaJUIAMH, TaJOr€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3M MeEXIy MoJEKyJlaMu crnupToB. JlelicTBue
METaHoJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTWICHIVIMKONb U TIMLEPUH: CTpOEHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEICTBUE CO IIEJTOYHBIMU METaJUIaMH, KauyeCTBEHHas
peakIsi Ha MHOTOaTOMHBIe chupThl). [leiicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUICHTITUKOJISL.

deHout: CTpOCHHE MOJIEKYJIbl, (U3NUECKHE U XUMUYECKHEe CBOWCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue denona.

Anbnerusisl U kemonwvl. POpManbAETU, alleTalbIEIH: CTPOEHUE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (peaKlMy OKUCIIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIIH ),

MOJIyYEHUE U TPUMEHEHHE.

OIHOOCHOBHBIE TpENENbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAs W YKCYCHas
KHUCIIOTHI: CTpOeHUE, GU3HUECKHEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHCJIOT, peaKIus dTepuduKaun), mojiydeHue u npumenenue. CTeapruHoBasi U OJICMHOBAs
KHUCIIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblla KaK COJH BBICHIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas poiab KUPOB.

VYrieBoasl: cocTaB, KiacCU(pUKAIMS YTIIEBOJOB (MOHO-, TU- WM TOJHCAXapHJIbI).
['mroko3a — mpocTelnii MOHOcaxapu/l: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (pU3ndeckue
U XHUMHYECKHE CBOWCTBa (B3aumojenictBue c rugapokcugom wmeau(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIFOKO3BI),
HaxO0XXJICHUE B MPUPOJIC, MPUMEHEHHE, Onomornueckas poib. @otocunre3. PpyKTo3a Kak
M30MeEp TIIIOKO3bI.

Kpaxman u uemtono3a kak mnpupoaHble mnonumepbl. CTpoeHHe Kpaxmania M
1esut0a036l. PU3NYecKkre U XMMUUECKUE CBOMCTBA Kpaxmania (TUIpOJIn3, KAYeCTBEHHAs
peaKIus C HOJ0M).

DKCIepUMEHTANIbHbIE METO/Ibl U3YUYEHHS BEILIECTB U UX MIPEBpAICHUI: TPOBEACHUE,
HaOJII0/IEHNE U OTIMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CITUPTOB, KAUECTBEHHBIE



pEeaKIMU OJTHOATOMHBIX CIUPTOB (OKUcIeHuE 3Tanona okcuaom Meau(1l)), MHoroaToMHBIX
CIUpTOB (B3auMoieiicTBHE TiulieprHa ¢ ruapokcuaom meau(1l)), anpaeruaos (okuciaeHue
aMMHa4HbIM pacTBopoM okcuna cepedpa(l) u ruapoxcunom meau(ll), B3aumoneiicTue
KpaxMmaja ¢ MOJIOM), ITPOBEACHUE MPAKTUUECKON paOOThl: CBOMCTBA pacTBOpa YKCYyCHOM
KHUCJIOTHI.

Pacuérnebie 3anaumn.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB WU MPOIYKTOB PEAKIUN).

A3oTcojiepKalire OpraHudeckKue COeUHEHNUS.

AMUHOKHCTIOTBI Kak aM@oOTepHble OpraHuyeckue coeAuHeHus. Duzndyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIUIKMHA). buogoruueckoe 3HaUeHUE
aMUHOKHCIIOT. [lenTuapb.

benku kak mpupoiHbIE BBICOKOMOJEKYIISIpHBIE coequHenus. [lepBuunasi, BropuaHas
U TPETUYHAS CTPYKTYpa OeKoB. XMMUYECKHE CBOMCTBA OEIKOB: TUAPOIIH3, IEHATYpaIus,
KaueCTBEHHBIC PEaKIMU Ha OCIIKU.

DKCHepUMEHTaIbHbIE METO/IbI U3yUEHUs BEIIECTB U UX MPEBPAIlCHU: HAOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCJIKOB TpPH HarpeBaHUH,
[[BETHBIE PEAKIINU OEIIKOB.

BbicokomosiekyasipHble cOeTMHEHUs

OCHOBHbIE TOHSTHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIWHEHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3B€HO, CTETICHb MOJIMMEPHU3AIINK, CPEAHS MOJIEKYJIsIpHas Macca.
OCHOBHBIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — IMOJMMEpPHU3alus U
MOJIMKOHICHCAIIHS.

OKCIIEpUMEHTANIbHBIE ~ METOJbl HM3Yy4YEHHS BEIIECTB M UX MPEBpPAILICHUI:
O03HAKOMJICHHE C 0Opa3laMy TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcc,
Kay4YyKOB.

MexnpeameTHbIE CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€l MPU M3YyUYEHUHM OpraHudeckod xumuu B 10
KJIacCE€ OCYILECTBIISICTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TOHSTUH, SIBISIOIIUXCA CHUCTEMHBIMH [JIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, THIIOTE3a, 3aKOH,
TEeOpHsi, aHaIW3, CUHTE3, KiacCUu(UKalus, MEPUOTUIHOCTh, HAOIIOJCHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKU
YPOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE BeIIeCTBa, (U3UYECKUE
BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUSL.

buonorus: knetka, opranusm, 6nocdepa, o0OMEH BeleCTB B Opranu3mMe, PoToCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BelleCTBa (OCNKH, YTIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadus: MuHEpasipl, TOpPHBIE TOPOJABI, IOJE3HBIE HCKOMAeMble, TOIUIMBO,

pecypcehl.



TexHnonorus: MUIICBLIC TMPOAYKTHI, OCHOBBI PAlMOHAJIILHOTO IHUTAaHHWA, MOIOIIHC
CpCAaACTBA, JICKAPCTBCHHLIC 1 KOCMCTUUYCCKUC TIPCIIapaThl, MAaTCpHAJIbl N3 NCKYCCTBCHHBIX
N CHHTCTHYCCKHUX BOJIOKOH.

11 KIIACC

OBHIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBBI XMMHUU

XUMUYECKUN BIeMEeHT. ATOM. Sapo aToma, WM30TOMBL. DJIEKTPOHHAS 00OJOYKA.
DHepPreTUYecKre YpPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, s-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH pacIipe/iesieHus] AIEKTPOHOB MO0 OpOUTAIsIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

Ilepuoanuecknii 3akoH U [lepronnueckast cucrema XuMH4ecKux 3iaeMeHToB [l U.
MenneneeBa. CBsi3b MEPUOAMYECKOrO 3aKOHA U [lepnoanyeckoil CUCTEMbBI XUMHYECKHUX
sanemenTtoB JI. WM. MeHaeneeBa C€ COBPEMEHHOM TEOpHUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX D3JIEMEHTOB M OOpa3yeMbIX HMU
MPOCTBIX U CJIOXKHBIX BELIECTB IO TPYINIAaM U NEpHOJaM. 3HAUYCHHE MEPUOJANYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIIbI XUMUYECKOHN CBA3M (KOBaJEHTHAA
HETMOJISIpHAsT W TOJSpHAs, WOHHAsg, MeTauinueckas). MexaHu3mbel 0O0pa3oBaHUS
KOBQJICHTHOW XWMHMYECKOH CBsI3U (OOMEHHBIN W JIOHOPHO-aKIENTOpHBIN). BomopoaHas
CBsI3b. BAJIGHTHOCTB. DIEKTPOOTPUIIATEIBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U
AHHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THUIbl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THINA KPUCTALUIMYECKON PEIIETKHU.

[TonsiTEe 0 nUCcIepCHBIX cucTemax. FMICTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJISl BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHmdyeckux coenvHeHuid. HoMeHKiaTypa HeopraHMYeCKHX
BEILIECTB. | eHeTnueckast CBsA3b HEOPTAHUYECKUX BELIECTB, PUHAICKAIUX K PA3JIUYHBIM
KJIacCaM.

Xumunueckas peakius. Kinaccupukanmsi XaMUYECKUX pEakInii B HEOPraHUIECKOU U
OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAaHCHUS U
[IPEBPALLECHUS SHEPTUU PU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTHMbie
peakunn. XuUMU4YeCKoe paBHOBecHe. DaKTOpPbI, BIUAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
pasBHoBecus. [Ipunnun Jle [larense.

Onexrponutndeckas nuccormanusa. CunbHble W cimabbie anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaJIbHAs, IIIEJIOYHAs.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIINH.



OKCIIEpUMEHTANIbHBIE  METOJbl HM3Yy4YEHHUS BEIIECTB M UX MPEBpPAILCHUI:
nemoHctparusi tabnui «llepuomgmueckas cuctema XuUMUYecKuxX odnemeHtoB J[. U.
MeHeneeBay, U3ydeHne MOJIEIeH KPUCTAUTMYECKUX PEIIETOK, HAOMI0ICHUE U OMMCaHUE
JIEMOHCTPAIMOHHBIX M Ja0OpPaTOPHBIX OMBITOB (Pa3joKEeHHE IMEPOKCHAA BOAOpOAa B
MPUCYTCTBUU KaTaJIM3aToOpa, OMNPEACIICHUE CpPEeAbl PacCTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAJIBLHOTO HWHJUKATOPA, PEAKIIMH MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON
paboTel «BiusHUE pa3THIHBIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIUm.

Pacuérnbie 3a1aun.

Pacu€Thl 110 ypaBHEHUSIM XUMHYECKHX PEAKIMd, B TOM YHUCJIE TEPMOXUMUUYECKUE
pPacy€Thl, paCYETHI C UCIIOJIB30BAHUEM MMOHIATHUS «MACCOBAS JI0JIS BEMIECTBAY.

Heopranuueckast XuMus

Hemeramnel. Ilomoxxenne HemetaimioB B llepmonnueckoil cucTeMe XHMHYECKUX
anemeHToB /. V1. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAJJIOB (Ha TMpuUMepe Kuciopoaa, cepbl, pocdopa u
yIJIepoJia).

XUMHUYECKHE CBOMCTBA BaXXHEWIIMX HEMETAJIOB (TallOT€HOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHUS) U UX COCIUHECHHH (OKCHIIOB, KHCIOPOICOACPIKAITUX
KHCJIOT, BOJAOPOJHBIX COCAMHEHUH).

[IpruMeHeHne BaKHENIITUX HEMETAJVIOB M UX COCAMHEHHUIA.

Meramnsl. Ilonoxenne MeramoB B llepuonnueckoil cHCcTeME XHMHYECKUX
anemeHToB [[. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JICKTPOHHBIX 000JI0YEK aTOMOB
meramuioB.  OO0mwme  ¢usmueckue  cBoiictBa  MeTaioB.  CmiaBel  METaJLIOB.
DJIEKTPOXUMUUYECKUN psiji HANTPSHKEHUH METAILJIOB.

XUMHUYECKHE CBOMCTBA BKHEUIIINX METAJUIOB (HATPUM, KaJIUM, KaIbI[Ui, MarHUH,
ATIOMUHUN, IIMHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

O61ue crocoObl noy4yeHust MeTayioB. [IpumeneHne MeTaioB B ObITY U TEXHUKE.

DKCNMEPUMEHTAIBHBIE METOJIbl M3YUCHHS BEIIECTB W UX IPEBpPAIICHUN: HU3yYEHUE
KOJUIEKIIUK «MeTalTbl U CIIaBbl», 00pa3lioB HEMETAIIJIOB, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3a/1a4, HAOJIOJICHWE W OIHCAHWE JEMOHCTPAIMOHHBIX M JIA0OPAaTOPHBIX OITBITOB
(B3aMMOJIEiCTBUE THAPOKCHAA QJTIOMUHMS C pacTBOpaMU KHUCIOT U IIEJIOYEH,
Ka4eCTBEHHBIC PEaKIIMM Ha KATUOHBI METAJLJIOB).

PacuérHbie 3a1aun.

Pacuétel Macchl BemecTBa Wik 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB, PAaCU€Thl MacCChI
(oOB€Ma, KonMuUecTBa BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO W3 BEIIECTB MMEET
MIPUMECH.

XMMHS U )KM3Hb

Ponp xumuum B oOecreyeHUM HSKOJOTUYECKON, DHEPreTUYECKOW U THIIEeBOU
0€30macHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HAyYHBIX METOaX MO3HAHHUS BEIIECTB U
XUMHYECKUX PEAKLIHM.

[IpenactaBnenus 00 OOMMX HAYYHBIX MPHUHIUIIAX MPOMBIIUICHHOTO TOJYyYCHHS
Ba)KHEUIIIMX BEILIECTB.



YenioBek B MHUpE BEIIECTB U MAaTEPUAIOB: BAXKHEUIIINE CTPOUTEIIbLHBIE MaTepHAIbI,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEpaMHKa, MATEPUAIIbI JUIs JIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUYECKUE U MUHEpATbHBIC YI0OpCHHS.

XuMusg W 3J0pOBbE YEJNOBEKAa: IMpaBUia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO HCIOJIL30BaHUS MpernapaToB OBITOBOM XHMHH B
IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanusa MeXnpeaIMEeTHbIX CBs3eld NpU M3YYEHMHM OOLIel M HEOpraHMYeCKOu
XxuMuU B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITHUH, TaK W TIOHSATUM, SBISIOMIMXCS CHUCTEMHBIMH [JiIi OTAEJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, KiIaccupuKamus, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIECPUMEHT,
MOJEIUPOBAHNUE, U3BMEPEHNUE, SBJICHUE.

dusuka: MaTepus, YHEPTruUs, Macca, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaINOAaKTUBHOCTh, MOJIEKYJa, JHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHHE BEIIeCTBA, (PU3MUYECKUE BEIMYMHBI U CAMHHUIIBI UX H3MEPCHHS,
CKOpOCTb.

buonorus: xneTka, opraausm, dKocucrema, ormocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEILIECTB B OpPTraHU3ME.

['eorpadus: MuHEpasipl, TOPHBIC TIOPOJABI, ITOJIE3HBIE HCKOIAeMble, TOILIMBO,
pecypchl.

TexHonorusi: XUMHUYECKas IMPOMBIIUICHHOCTb, METALTYPTHsi, MPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPHUANIOB,  CEIbCKOXO3AMCTBEHHOE  IMPOW3BOJICTBO,  IHILEBAas
MIPOMBIIICHHOCTb, dbapmarieBTHIeCKast MPOMBIIIICHHOCTb, MIPOU3BOJCTBO
KOCMETHUYECKUX  MpEemaparoB, MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTepUaJIOB,
AJIEKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW HA
FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yJarOIITUMUCS
mporpaMMm cpeaHero ooOmiero oOpa3oBaHuUsi (JUYHOCTHBIM, METANpPEeAMETHBIM U
npeaMeTHeiM).  HayyHo-MeToanuecko OCHOBOM i pa3pabOTKH  TUIAHHPYEMBIX
pE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHEro o0Iero o0pa3oBaHus SIBISETCS CUCTEMHO-
JeATEIbHOCTHBIN OAXO0/.

B cooTBeTCTBUM C CUCTEMHO-AESITEILHOCTHBIM MTOAXOJ0M B CTPYKTYpPE TUYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpeAMeTa «XUMHs» Ha YPOBHE CpellHero o0miero oOpa3oBaHUs
BbIJIEJIEHBI CIIEAYIOLIUE COCTABIISIONIUE!

OCO3HaHME OOYyYaIOIIMMHUCA POCCHMCKON TpaxJAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEEIICHHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

[[eJICHANIPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUU JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarloIIMXCsl PYKOBOJCTBOBAThCS B  CBOEH
JEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYIIUMHU LEJIOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HAJIMYMe TMPaBOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIC TITIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUA MpeaMeTa «XUMUSD) JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHUTATEIHHOM JCATEILHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKUMHU,
COIIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U HJ€aj]aMU POCCUKCKOTO
TPaKJIaHCKOTO OOIIeCTBA, MPUHATHIMU B OOIIECTBE HOPMAMU W MPaBUIAMH MOBEJCHUSA,
CIIOCOOCTBYIOIIMMH ~ TIPOIIECCaM  CaMOIIO3HAHMSI, CAaMOPa3BUTHUS ¥ HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH OO0yJArOIITUXCSI.

JluyHOCTHBIE ~ pe3yNbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
chOpMUPOBAaHHOCTh  OMbBITA  [MO3HABATEIBHOM W  MPAKTUYECKOM  JCATEILHOCTH
00y4YarIIMUXCS IO PeaN3aI[iu MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

OCO3HAHMSI OOYYAIOUIUMUCS CBOMX KOHCTHUTYLMOHHBIX TpaB U 0O0s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOIOPSIKY;

MpEACTaBICHUS O COLIMAIBHBIX HOpMaXxX U MPaBUIIAX MEKIUYHOCTHBIX OTHOILLICHUMN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHN AESITEILHOCTH TPU CO3JIAHUU YYEeOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENIbHBIX 3aJ1a4, BBITIOJHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIU3E PA3TUIHBIX BUJIOB YUCOHOU NEATEbHOCTH;



2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[EHHOCTHOT'O OTHOIICHHS K ICTOPUYECKOMY U HAYYHOMY HACIIEANI0 OT€YECTBEHHOM
XUMHH,

YBa)KEHUS K IPOIIECCY TBOPUYECTBA B 00JIaCTH TEOPUH U MPAKTUIECKOTO TPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, 4YTO JOCTIDKEHUS HAyKH €CTh pe3yJbTaT JIUTEIbHBIX
HaOIIOACHNI, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX MTOUCKOB, MOCTOSTHHOTO TPYAa YYEHBIX
U TIPaKTHKOB;

MHTEpEeCca W TO3HABATEIBHBIX MOTHBOB B TOJYYCHHH M TOCIEAYIOIIEM aHAIN3e
uH(OPMALIUU O TIEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS;

CHOCOOHOCTH OIIEHWBATh CHUTYAllH, CBS3aHHBIE C XUMHYECKUMH SBICHUSMHU, H
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJICHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3UIIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE MOCTEICTBUH ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMsI LIEHHOCTEH 310pOBOro M Ge3omacHoro odpasa KM3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PHM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

cobmoneHuss TpaBui Oe3omacHOTO oOOpaleHuss C BeIeCTBaMH B OBITY,
MOBCEJHEBHOW KU3HU U B TPYIOBOU JEATEIBHOCTH;

MOHMMAHUS [IEHHOCTU TPABWJI WHAMBHIYaTbHOTO M KOJUIEKTUBHOTO O€30TacHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOKAIOIINUX 3/JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIECNCTBUH W HEMPUATUS BPEIHBIX MPHUBBIYEK (YmOTpeOIeHHS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

5) TPyA0BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON JIEATEIIbHOCTH,
0O0IIECTBEHHO TMOJIE3HOM, TBOPUYECKON U IPYTHX BUAAX NEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUWU MPAKTHUECKHX 3a7a4d COIUATBHOU
HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IMIKOJIBI);

UHTEpeca K NMPaKTHYECKOMY H3yUYEHHIO MPOodeccuil pa3inyHoro poja, B TOM 4HCIe
Ha OCHOBE IPUMCHCHHMS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBXEHHS K TPYAY, JIIOASIM TPYyia U pe3yJibTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAIbHOW TPACKTOPUH 0Opa30BaHUS,
Oyaymeld mpodeccun W peanu3anui COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

HKOJIOTUYECKH LEJIeCOO0Pa3HOr0 OTHOIIEHUS K TPUPOAE, KaK HMCTOUYHUKY
CYIIIECTBOBAHUS JKU3HH Ha 3eMIe;

MOHWMAaHMs TJIO0ATBPHOTO  XapakTepa dKOJIOTHYECKHX MpoOJieM, BIUSHUS
HYKOHOMHYECKHX MPOIIECCOB Ha COCTOSIHUE TPUPOTHON U COIUAIBHOM CpEIbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJB30BAHMS JOCTHKEHUN XUMHUHU JUIsl PEIICHUs
BOTIPOCOB PallMOHATBLHOTO MTPUPOIOTIONB30BAHNS;



AKTUBHOTO HENPUATUS IEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHOMN
cpene, yMEHHUS TMPOTHO3UPOBATH HEOJATONMPUSATHBIE JKOJIOTHYECKHE TOCIEACTBUS
npearnpuHUMAEMBbIX ACHCTBUI U MPEAOTBpAIIaTh UX;

HaJIUYHS Pa3BUTOTO HKOJIOTUYECKOTO MBIIIUICHUS, SKOJIOTMYECKOM KYJIbTYPhI, OIIBITA
JESTENBHOCTU DKOJIOTUYECKON HAMpaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCSI WMHU B
MO3HABATEILHOM, KOMMYHHUKATUBHON U COLIMAIIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSATH UIEOJIOTUN XeMo]oouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHMSI CICIU(PUKH XUMUU KaK HAyKW, OCO3HAHUS €€ poiu B (HOPMHPOBAHUU
palMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO TIPEACTaBICHUS 00
OKpYXAIOlIeM MHpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHuH MpooieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU ISl COBPEMEHHOW ITUBUIIM3AIINU: B €€
TYMaHUCTUYECKOW HAMPABICHHOCTH M Ba)XXHOW pOJIM B CO3JaHUU HOBOW 0asbl
MaTEpUATBbHON KYyJIbTYpbI, PEHICHUH TJI00aNTbHBIX MPOOJIEM YCTOWYHBOTO Ppa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M SKOJIOTHUECKON 0€30MacHOCTH,
B DPa3BUTUU MEIUIIHUHBI, OOECIEUEHUH YCIOBUM YCIENIHOTO TPyJda U SKOJIOTHYECKU
KOMQOPTHOM )XKU3HU KaXJOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYyYHON T'PaMOTHOCTH: MOHMMAHHS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJIyYaeMbIe
3HAHUA JJIs aHAJIM3a U OOBSICHEHHUSI SIBIICHUH OKPY>KAIOIIET0 MUPA U MMPOUCXOAAIINX B HEM
W3MEHEHUHN, YMEHUs JefaTh 00OOCHOBAHHBIC 3aKIIOUCHUS Ha OCHOBE HAay4YHBIX (DAKTOB U
MMEIOIINXCS IaHHBIX C EJbIO MOIYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO HMCIOJIb30BAaTh XUMHYECKHUE 3HAHUS ISl PEIICHUS
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN JAESITEIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEIPEPhIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYUYE€HHUIO HOBBIX 3HAHUNU MO XUMHUU B COOTBETCTBUHU C IKU3HECHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IHuHbIX cdepax MpodeccruoHaTbHON

JNEATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATDBI

MeranpeMeTHbIC pe3yJIbTaThl OCBOCHUS YIeOHOTO TpeaMeTa « XUMHsD» Ha YPOBHE
CpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TSt (bopmupoBaHusI MHPOBO33PCHHUS 00yYaroIuxcst
MEKIUCIUILTMHAPHBIE  (MEKIpPEAMETHBIE) OOIIEHAYYHbIC TOHSTHS, OTpPa)Karolue
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIICHU(PUKY METOIOB TIO3HAHUSI, HCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, JHEPrHs, SBJICHHUE, IPOLECC, CUCTEMa,



HAyYHBIN (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIICIOBaHUE,
HaOJII0/IEHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

yHUBEpcaJbHble y4eOHBbIe JelcTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHUBHEIE,
peryJsITUBHBIE), oOecreunBaromue (GpopMuUpoBaHHE (PYHKIIMOHAJIBHOM TI'PAaMOTHOCTH U
COITMATbHON KOMIIETCHIINH O00yYarOITXC;

CIOCOOHOCTh OOYYalOIIUXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUILIMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHUSA M YHHUBEpPCAJIbHBIC yUeOHbIC ACHCTBUS B IMO3HABATEILHON U
COLMAJIBHOM MPAKTHKE.

MeramnpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMUA YUSOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.

OBJaeHue YHUBEPCAJIbHBIMH Y4eOHBIMYU MO3HABATEILHBIMH I€HCTBUSIMH:

1) 6a30Bble JJOTNYeCKHe AeliCTBUSA:

CaMOCTOSTENHHO (OPMYJIUPOBATh M aKTyaJIU3HPOBATh MPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeACIATh 1EIU IeSITEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C TIOCTABICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUHN MTPUEMBI TIOTMYECKOTO MBIIIUICHUS — BBIJICTIATh
XapakTepHblE MNPU3HAKU TOHSATUNH W yCTaHABIMBATh HMX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHATHS JIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(PHUKAIMKU BEIIECTB U XUMHUYECKUX
pEaAKIINK;

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXKY U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE paCCYKJIeHUS (MHIyKTHBHBIC, IEAyKTHBHBIC, 1I0 aHAJIIOTHH),
BBISIBIIITH  3aKOHOMEPHOCTHM W TMPOTHUBOPEYUST B PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMyIHpPOBAThH BHIBOJIBI M 3aKITIOUYCHHUS;

MPUMEHATh B TIPOIIECCE TO3HAHUSI, HCIOJb3yeMble B XHUMHUU CHMBOJHUYECKHE
(3HAKOBBIE) MOJIETH, TPE0OPa30BLIBATH MOJIEIbHBIC TPECTABICHHUS — XUMHUECKHI 3HAK
(cuMBOJI) dJEMEHTa, XUMUYECKas (opmysia, YpaBHEHHE XMUMHYECKOW pEeakluu — MpHU
pelieHnd y4eOHBIX IMO3HABATENbHBIX W TMPAKTUUYECKHUX 3aJ]lad, NMPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE IeCTBUS:

BJIaJIETh OCHOBAaMHU METOJI0OB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMUYECKUX PEaKIINii;

dbopmynupoBaTh 1EMM U 3aJaud UCCIEAOBAHUs, HCIOJIb30BATh MOCTABJIEHHBIE U
CaMOCTOSITEIFHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI /i1 (DOPMHPOBAHUSI THIIOTE3BI TIO0 MPOBEPKE MPABUIBLHOCTH BBICKA3BIBACMBIX
CYXKIEHUM;

BJIQJIETh HaBbIKAMHU CAMOCTOSATEJIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOIOJaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIFHO IPOTHO3UPOBATH €T0 PE3yIbTaT, (POPMYITHPOBATE OOOOIICHUS 1 BHIBOJIBI
OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABJIATH OOOCHOBAHHBIN
OTY€T O MPOJIEIaHHON paboTe;



IpUOOPETATh OIBIT YYEHUYECKON UCCIIE0BATEIBCKON U IPOEKTHOM JIEATENbHOCTH,
IPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJOB PELIEHUS
NIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3NUYHBIX MCTOYHMKAX HH(OpManuu (HayyHO-IOMYJIsIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHMs, CIPpaBOYHbIE MOocoOus, pecypcel WHTepHeTa),
aHAJM3UPOBaTh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM INpPEACTABICHUS, KPUTUIECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTB;

(GopMyIMpPOBaTh 3aIIPOCHl U MPUMEHATH Pa3IUYHbIe METOBI IPU MTOUCKE U OTOOpPE
uH(pOopMaLUK, He0OXOIUMOM /17151 BBINOJIHEHUS YUEOHBIX 3a7a4 ONPEeIEHHOIO TUIIA;

npuoOpeTaTb  OMBIT  MCIOJNb30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSATENbHO BBIOMPATH ONTUMANbHYIO (HOpMY MpenCTaBiICHUs HH(POPMALUH
(cxeMbl, rpaduku, 1UarpamMmbl, TaOJUIBL, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIN S3BIK B KAaueCTBE CPEACTBA NMpHU paboTe ¢ XUMHUYECKOU
uH(pOpMaLUEN: IPUMEHATh MEXIpeIMETHbIE (pU3nYecKkue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a0OpEBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HarJIsI JHOCTH.

OgiageHne yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJA€ AHajora HW/WiH
JUCKYCCUH, BBICKA3bIBaThb WJEH, (OPMYyJIHMpOBATh CBOM NPEIIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS NIPEVIOKEHHON 3a/1au;

BBICTYIIaTh C TpPE3CHTAlel pe3ylbTaTOB IO3HABATEIBHON J1€ATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, NPAKTUUYECKOW paboThl IO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, PeaJH3ali y4eOHOro MpoeKTa U (OPMYJIHPOBATh BHIBOJBI IO
pe3ynbTataM MpOBEAEHHBIX HCCIEIOBAaHUI NYTEM COIJIacOBaHUS MO3ULUNA B XOJ€
00CyXeHUs 1 00MEHA MHCHHSIMHU.

OBiaieHNe YHUBEPCAJbHBIMHU PeryJATHBHBIMM 1€ CTBUAMM:

CaMOCTOSITENIbHO  IUIAHMPOBaTh M OCYILIECTBIATh CBOKO  I103HABATEJBHYIO
NEeSTENbHOCTD, ONpeiensis e€ LIeIu U 3aJ1a4k, KOHTPOJIUPOBATh U [0 MEpe HEOOXOAMMOCTH
KOPPEKTUPOBAaTh MpeAjiaraéMblii alIrOpUTM JEHCTBUI TNPH BBIOJHEHUH YYEOHBIX U
UCCIIEIOBATENIbCKUX 3a/au, BbIOMpaTh Haunbonee 3(PpPEeKTUBHBIN COCOO MX pELIEeHUs C
y4€TOM MOJYUYEHHUsI HOBBIX 3HaHUMU O BEIIECTBAX U XUMUYECKUX PEaKIUIX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KVIACC



[TpenMeTHbIE pe3yiabTaThl OCBOEHUS Kypca « OpraHuueckasi XuMus» OTPakaroT:

c(hOpMHUPOBAHHOCTh MPENICTABICHUI O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4YHON KapTHUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SIBICHUN MPUPOABI, B HOPMUPOBAHUU
MBIIIEHUS U KYJIBTYpPbI IUYHOCTH, €€ PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAUMOM NSt
pelIeHus] MPaKTUYECKUX 3a]1a4 U SKOJIOTMUECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIa/ICHHE CUCTEMON XMMHUUYECKHUX 3HAHMM, KOTOpasl BKJIFOYAET: OCHOBOIIOJIATAIOINE
HNOHATHUS (XUMUYECKUH DBIIEMEHT, aTOM, JJIEKTpOHHAas oO0OO0JI0YKa aToMa, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, XUMUYECKas CBA3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIllEHHAs1), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YIiIepoaHbIN
CKeJeT, (pyHKLIMOHAJbHAs IPyNIa, paauKall, U30MEpHs, H30MEpbl, TOMOJIOTHYECKUH P,
TOMOJIOTH, YIVIEBOAOPOJBI, KHCIOPOJX M a30TCOAEp)KAIIME COCIUHEHMS, MOHOMED,
HOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEJAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs opraHnyeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3bIK XUMHUHU; MUPOBO33pEHUECKHE 3HAHUS,
JeXallue B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHUX SIBICHHM,
(akToNmOrMUYECKHE CBEICHHS O CBOMCTBax, COCTaBe, IOJyYeHUH U Oe30IacHOM
UCIOJIb30BAHUM  BAKHEHMIIMX OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH
JEATENBHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUM BBIABIATh XApAaKTEpHbIE MPU3HAKU TOHATHH,
YCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJB30BATH COOTBETCTBYIOIIME IIOHATUSA IIpU
ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILCHUN OPraHUYECKUX COEIUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHON) (opmyr
OpraHMYECKUX BEIIECTB M YPAaBHEHUN XMMHMUYECKMX PEaKLUH, M3rOTaBIMBAaTh MOJEIU
MOJIEKYJI ~ OpPraHMYECKMX BEIIECTB Uil  WUIOCTPAlMd MX  XUMHYECKOro U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHAaBIMBATH MPUHAMIEKHOCTh H3YyUYEHHBIX
OpPraHMYECKHX BEIIECTB M0 UX COCTaBY M CTPOEHHIO K ONpeAeiaEHHOMY KiacCy/Tpyrie
coeluHeHUN  (YrieBONOpPOAbI,  KHCIOpPOA M a30TCOAEpKallUe  COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHA), JaBaTb WM Ha3BaHMsS [0 CUCTEMATHYECKOU
Homenkiarype (IUPAC), a Takke NpUBOAUTH TPHUBUAIBHBIE HA3BAaHUSA OTACIBHBIX
OpraHMYECKUX BEUIECTB (ITWIEH, MPONWIEH, AalleTUJIIEH, STWICHIVIMKOJIb, TJIUIEPHH,
denon, ¢dopmanpaerus, aueTanbAeTH, MypaBbUHAs KHUCIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KUCIOTA, TJIOKO03a, (PYKTO3a, Kpaxmall, LeJUIr0I03a,
TJIUIMH);

c(hOpMHUPOBAHHOCTb YMEHUS ONPEEISITh BUIbl XMMHUUECKON CBA3M B OPraHMUECKHX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);

chOpMHUPOBAHHOCTh  yYMEHMSI MPUMEHSATh  TOJOXKEHUS TEOPUH  CTPOCHUs
oprannyecknx BemiectB A. M. BbytnepoBa aymsi OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTEepPH30BaTh COCTAaB, CTPOCHHUE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENICH PA3JIMUHBIX KJIACCOB OPraHUYECKHUX



BEIIECTB (METaH, 3TaH, dTWICH, IPOIWICH, alleTUIeH, OyTaaueH-1,3, metunoyraauen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTIIUKOJb, TIIUIEPUH, (PEHOJI, alleTaTbACTH ], MypaBbIUHAS
U yKCyCHas KHCIOTBHI, TJIIOKO3a, Kpaxmall, LeJUII0JI03a, aMHHOYKCYyCHas KHCIIOTa),
WJUTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUi C UCTIOIh30BAaHUEM CTPYKTYPHBIX POpPMYIT;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKH YIJIEBOJOPOJIHOIO CHIPhS
(HedTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI UX MEPepabOTKU U MPAKTUUECKOE TPUMEHEHHE
POJYKTOB NepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCIICHUS 10 XUMHUUECKUM YPaBHEHUSIM
(Maccbl, 00bEMA, KOJTMYECTBA UICXOAHOIO BEIIECTBA WIIM IPOAYKTA PEAKIIMH 11O U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXOJAHBIX BEIIECTB UM MPOAYKTOB PEaKIUN);

c(hOpMUPOBAaHHOCTh YMEHUN BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUs, WUCIOJIb3YEMBIX B XMMHUU MPU M3YYEHUU BEIIECTB M XWMHUYECKUX
ABJICHUN (HAOJMIOJCHNE, W3MEpPEHHE, JKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BaTh
CHUCTEMHbIE XMUMHWYECKWE 3HAHMS JUIsl NMPUHATHUS PELICHUNW B KOHKPETHBIX KU3HEHHBIX
CUTyaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOJATh TPaBWJIa TMOJIB30BAHUS XHUMHYECKOU
MOCYJ1I0M U 1a00paTOpHBIM 000pPYAOBaHUEM, a TAK)KE MPaBHIa OOpAICHHS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMH 110 BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOopMUPOBAHHOCTH YMEHUH TUIAHUPOBATH U BHITIOHITH XUMHUYECKUN IKCTIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEIIECTB IPU HarpeBaHUU, IOJyYEHUE STUIICHA U U3yUCHUE
€ro CBOMCTB, KAU€CTBEHHbIE PEaKLUU OPTaHUYECKUX BEILECTB, JeHATypanus OeIKOB MpU
HArpeBaHUHU, IIBETHBIE pEaKIMH OENKOB) B COOTBETCTBHHM C TMpPaBUJIAMH TEXHHUKHU
0€30MacHOCTH Mpu OOpallleHWH C BelIeCTBAaMU M JaO0OpaTOpPHBIM O00OPYJOBaHHUEM,
MPEJICTABIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOLIUX peakluii U (POpMyIHpPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  aHAIU3UPOBATh  XHUMHUUYECKYIO
MH(OPMALINIO, MTOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBOM MHGpOpMaluy,
WNHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOAATH MpaBUiia HKOJIOTMUECKH 1eIeco00pa3Horo
MOBEJICHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBBS U
OKpYXaroleil NpUpOIHON Cpelbl, OCO3HaBaTh OMACHOCTb BO3JIEUCTBHUS HA >KUBbIE
OpraHu3Mbl OMPEACTEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbICT nokaszarens [1JIK,
MOSICHATh Ha TPHUMEpaxX CIoCOObl YMEHBIICHUS W MPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

Ui 00yYarommxcss € OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH  37I0POBBSI: YMEHHE
MIPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUYECKUX
SIBIICHUM;

JUISL CIIENIBIX M cIa0OBUIAIIMX OOYyYarOIIMXCSA: YMEHUE HCIOJIB30BaTh pelbepHO-
TOUYCHHYIO crcTeMy obo3Hadenuii JI. bpaiins s 3anucu XuMuaeckux Gopmy.

11 KIIACC



[IpeameTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmias M HeopraHuyecKass XUMUS
OTPaXKakoT:

c(hOopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAYYHOM KapTUHBI MUPA, POJIM XUMHUU B TTO3HAHUU SIBIICHUI MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS U KyJIbTYPbI TUYHOCTH, €€ PYHKIIMOHATBEHON rPaMOTHOCTH, HEOOXOAMMOM 17151
pelIeHus MPaKTUYECKUX 3a/1ady U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOAHOMN CPEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUA (XMMUYECKHUM DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN ATOMOB,
HOH, MOJIEKYJla, MOJb, MOJISIpPHBIA OOBEM, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHCIEHUS, XHUMHUYECKas CBA3b (KOBAJEHTHAas, HOHHAasg, MeETaJlJIM4yecKasd,
BOJIOPOJHAs), KpUCTANIMYECKass pemeérka, TUIBl XUMHYECKHX pEeakIMid, pacTBOD,
AIIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAs JUCCOLMALMS, OKHUCIHUTEND,
BOCCTAHOBUTEIIb, CKOPOCTh XHMHUYECKON peakli, XMMUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUs DIEKTPOIUTHYECKON Iauccolnuanuu, nepuogudeckuii 3akon J[. U.
MeHieneeBa, 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUs M IPEBpAllCHUS
SHEPTUM TIPU XUMUUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3BIK XUMUU,
MHpPOBO33PEHUECKUE 3HAHMS, JIeXKAUME€ B OCHOBE I[IOHMMAaHWUS TPUYMHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUI, (PaKTOJIOTHUECKHE CBEJCHUSI O CBOWMCTBAX, COCTARE,
MOJIyY€HUHU U 0€3011aCHOM MCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX BEILIECTB B OBITY
Y IPaKTUYECKOM NIeATEeIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCT, YMEHUM BBISBISATH XapaKTepHbIC MPU3HAKU TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHME IOHATHUS TpU
OTMMCAaHWUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUM;

c(hOpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJHKY IS
cocTaBlieHUsl (pOPMYJI BEIIECTB M YPaBHEHUM XMMHMUYECKUX PEaKUUl, CUCTEMAaTUYECKYIO
HomeHkatypy (IUPAC) u TpuBranbHble HA3BaHUS OTIIETbHBIX HEOPTAHUUECKUX BEIIECTB
(yrapHslii a3, yriIeKUCIbIN ra3, aMMHaK, raiéHas u3BeCThb, HeTaléHasi U3BeCTh, MUThEBAs
co/ia, MUPUT U APYTrue);

c(OpMHUPOBAHHOCTb YMEHUH OIpEAeNsATh BaJEHTHOCTh W CTENEHb OKHCIEHUS
XUMUYECKHUX AJIIEMEHTOB B COCAMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOHN CBS3U
(KOBaJIeHTHasl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs) B  COEAUHEHMSIX, THUI
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJICKYJISIpHAs,, MOHHAs,
MeTaJJIn4YecKas), XapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHMYECKUX COETMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUU YCTAaHABIWBATH MPHHAJIC)KHOCTh HEOPTaHMYECKHX
BEUIECTB IO HX COCTaBYy K OIpeAeaEéHHOMY Kiaccy/Tpynine COeAMHEHUN (MpocThie
BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHUsS, KHUCJIOTHI, aM(OTEpHBIE
THJIPOKCHU/IBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUU PacKpbIBaTh CMBICT Hepuoandeckoro 3akona J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO (PyHKINY;



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh D3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dieMeHTOB 1—4 mnepuonoB Ilepuoanueckoil cHCTEMBI XUMHUYECKHUX
anemeHnToB J[. 1. MenneneeBa, UCMIONb3Ysl MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY,
«QHEPTeTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHUSI CBOWCTB
XUMUYECKUX 3JIEMEHTOB M MX COECOUMHEHMH 1Mo mepuojaM u rpynnam llepumoamueckoit
CHCTEeMBI XUMHYECKHX 3eMeHToB 1. . Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIUME XUMUYECKUE
CBOICTBAa HEOPTraHUYECKHUX BEMIECTB PA3IMUYHBIX KJIACCOB, MMOJATBEPKAATH CYIIECTBOBAHUE
TF€HETUYECKOM CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBI YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCH(PUIMPOBATh XHWMUYECKHE PpEaKIHUH IO
Pa3IMYHBIM MpU3HAKAM (YUCITY U COCTAaBY pearupyroiux BEIIECTB, TEMIOBOMY 3P heKTy
peakiuu, U3BMEHEHUIO CTETIEHEH OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIMH, yYaCTHIO
KaTaJlinu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUUN COCTaBISATh YPAaBHEHUsS PEAKIMA Pa3TUYHBIX THUIIOB,
MIOJIHBIC W COKPAIIEHHBIC YPABHEHUS PEaKIIMii HOHHOTO 0OMEHa, YUUThIBasl YCIOBUS, IIPU
KOTOPBIX 3TH PEaKIUU UIYT 10 KOHLA;

chOpMUPOBAHHOCTh ~ YMEHHUM  TPOBOJIUTH  pEaKIUH,  MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTraHUYECKHUX BEIIECTB;

c(hopMUPOBAaHHOCTH yYMEHUU pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHUS JJICKTPOHHOTO OajaHca STUX
pEaAKLINM;

c(hOpMUPOBAHHOCTh yMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkiuu OT Pa3lWYHBIX (PAKTOPOB; XapakTep CMENICHUS XUMUYECKOTO PAaBHOBECHUS B
3aBUCHUMOCTHU OT BHelHero Bo3aeicTeus (nmpunnun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUUECKHE MTPOIIECCHI, JICXKAIINE B
OCHOBE€ TNPOMBIIUICHHOTO MOJYYEHHUS] CEpPHOW KHUCIOTHI, aMMHaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIIUX HAYYHBIX MPHUHIMIAX U IKOJIOTUUYECKUX
nmpoOaeMax XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHUS C UCIOJIb30BAHUEM MOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKUX
peaKIusax, MacChl BEUIECTBA WM 00BEMaA Tra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, TETIOBOrO 3¢ dexra
pEaKIMM HA OCHOBE 3aKOHOB COXPAHEHUSI MACChI BEILIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOJAaTh MpaBWiIa TOJb30BAHUS XUMHYECKOMN
MOCyI0i 1 1ab0paTopHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBHUH C MHCTPYKIIUSMU IO BBITIOJIHCHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBHITIOJHATh XUMHUYECKUI SKCTIEPUMEHT
(pa3noXxeHue MEepPOoKCUa BOIOPOJa B MPUCYTCTBUM KaTalld3aTopa, OMPEIEICHUE CPEIb
pPacTBOPOB BEUIECTB C IMOMOIIBI0 YHHUBEPCAIBHOIO HMHAMKATOPA, BIMSHUE Pa3TUYHBIX
(haKTOpOB HAa CKOPOCTh XMMHUYECKON PEaKIuH, PEaKIIM HOHHOTO 0OMEHa, KaueCTBEHHBIE



peakuu Ha cyibdar-, KapOOHAT- U XJIOPUI-AaHWOHBI, HA KaTHOH aMMOHUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 1o tTeMaMm «Mertamib» U «HemeTamisl») B COOTBETCTBUM C
IpaBUJIaMH TEXHMKH O€30IIaCHOCTH NpU OOpalleHHH C BELIECTBAMHM MU JaO0OpaTOPHBIM
000pyZI0BaHHEM, MPEACTABIATH PE3YJIbTATHI XHMHUYECKOIO JKCIEPUMEHTA B (Qopme
3aIllUCH YPaBHEHHUM COOTBETCTBYIOUIMX peakiuil U (hOpMyJIHpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKHM  aHAIM3UPOBaThb  XMMUYECKYIO
uH(pOpMALIMIO, TMOJy4aeMyl M3  pa3HbIX HCTOYHHMKOB (CpeAcTBa  MacCOBOM
KOMMYHMKaluu, IHTEpHET U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOJIIOJATh IIPABHUIIA HKOJIOTHYECKH LEIECO00Pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOU AESTEIBHOCTH B IIEJISIX COXPAHEHUs CBOETO 370POBbs U
OKpYXaloleil NpUpPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JEHCTBHUS HA JKUBBIE
OpraHU3MBbl OIPENEIEHHBIX BEUIECTB, NMOHMMas cMbici nokasarens 1K, moscHATs Ha
npUMepax CrocoObl YMEHBIICHHUS M NPEJOTBPALICHUS UX BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsl  00yJarouuxcs ¢ OrPAaHMYEHHBIMM BO3MOKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHMS BEIECTB U XUMUYECKUX
SIBIICHUI;

JUIS CJETBIX W CJIIA0OBUIAIIMX OOYYaroIIMXCs: YMEHHE MCIIOJIb30BaTh PeIbepHO-
TOYEYHYIO crucTeMy o0o3HaueHui JI. bpaitns 1 3anucu XumMuyeckux Gopmyi.
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTarta

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
SBIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOM s
pEelICHUS] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKeIerT,
(yHKIMOHANbHAA ~ TpyMma, paaukais,  H30MEpHUsi,  H30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YIJEBOJIOPOIbI, KHUCIOPOA- |
a30TcoAepIKaIIUe COCIUHCHUS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, KHUpbI, OEITKH1), MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YeHHH U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

CdopMUpoOBaHHOCTh YMEHHUU BBISBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUA U

MPEBPAILICHUI OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) (OpMyJT OPraHWMYECKUX BEIIECTB W ypaBHEHHM
XAMHYECKUX  pEeaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpPTaHMYECKUX BEIIECTB IS WILIIOCTPAMA WX XUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHMX BEIIECTB II0 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb MM Ha3BaHMUS [0 CUCTEMATUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHUAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYKTO3a, Kpaxmaj, LEeJUII0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPUH, (DEHOI, alleTalbJACTHU/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMA MPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMH COOTBETCTBYIOIIINX

XUMUYECKHUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAaHUS I TPUHATHS pENICHUNH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO .Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyYEHUE STUIEHA M H3YyYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB TP HarpeBaHUM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O0OOPYJOBaHHMEM; IMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid ¥ (HOpPMyITHPOBATH BBHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

ChopMupoBaHHOCT, ~ YMEHHMH  TPOBOIUTH  BBIYMCICHUS  TIO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMM COOJIOIAaTh TpaBUiIa SKOJOTUYECKU
1e1eco00pa3HOro MoBeACHUsI B ObITY M TPYJIOBOM JEATENHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOLIEH MNpUpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeaeNEHHBIX OPTaHNYECKUX BEIIECTB, IOHUMAas CMBICII [TOKa3aTems
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUSI M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIECHMWSI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMHH,
(haKTOJIOTMYECKUE CBEJCHUS O CBOWCTBAaX, COCTaBe, IOJIYYCHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPTraHUYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YUYEHHBIX NOHSITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TPU OINKUCAHUM CTPOCHUS MU CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABIEHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAaHUS BEIECTB U
XUMUYECKUX SIBIICHUM (HAOMIOJeHUEe, HW3MEpPEHUEe, HKCIIEPUMEHT,

MOJICIUPOBAHNE)

1.4

CdopmMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS XHMHYECKMX DJIEMEHTOB B COCJUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIeCTBa (aTOMHasi, MOJIEKYJISIpHAsl, HOHHAS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHII ONpeNEsaTh XapaKkTep Cpebl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peaxkuuu 1o pa3IMYHbIM IPU3HAKaM (YUCITY M COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3jndHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XMMHYECKOr0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunuun Jle HlaTenbe)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[Tepuonnueckoi CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
Memnpeneesa, UCIIOB3YS MOHATHS «S-, -, d-31IEKTPOHHBIE OpOUTATHY,
«IHEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena
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CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUEC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

24

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (IPOCThIe BEIIeCTBA — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuaibabie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMUak, raméHas M3BeCTb, HeraméHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3iioKeHUE TEepOKCHIa BOJAOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeesIeHIE CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WMHIUKATOpPA, BIUSHUE Pa3TUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW peakIuH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cysbdar-, KapOoHAT- U XJIOpUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  00OpPYNOBAaHHMEM;  TPEACTABIATH  PE3YyJIbTATHI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHUI
COOTBETCTBYIOLIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTb yMEHUH COOMIOAATH MpaBWiIa I10Jb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

ChopmupoBaHHOCTE ~ YMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOJyYyaeMyl0 M3 Pa3sHbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHHUA U ITPEAOTBPALICHUSA UX

BpCAHOIO BO3I[GI\/JICTBI/IH Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMHA BEIICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyecKOl XUMHUHU: €€ BOZHUKHOBEHUE, PAa3BUTHUE U 3HAYCHHUE B
MIOJIyYEHUN HOBBIX BELIECTB M MAaTepuajoB. Teopus CTpOEHUs OpraHUYECKHUX
coequHenniit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

CrtpykTypHble (OpMyJbl OpraHM4yeckux BeliecTB. [omonorus, u3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHBIE U KpAaTHbIC
cs3u. [Ipencrasienne o KiaccuuKaIMy OPraHuIeCKUX BEIICCTB
Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS BaKHEHUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMellleHUs] U TOPEHHs), HAXOXKIACHHWE B NPUPOAE, IMOJIyuyeHHE U

IIPUMCHCHHC

AJKeHBI: COCTaB U CTPOCHUE, FOMOJIOTMYECKUN PsiA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENM AJKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC
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Anxaguensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, Ba)KHEWIIHE
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyuenne cuHTeTHYECKOTO

KaydyKa U pe3HHbI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUH Psill. ALIETUIIEH —
MPOCTEHIINIM TPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHME, (U3MUECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuuu  TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUSA,

ruaparanuu, I‘OpeHI/Iﬂ), IMOJIY4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pU3NUECKHME W XUMHUYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHHS), TOIY4YCHHE U MPHUMEHEHHE.
Tonyon: cocraB, cTrpoeHue, PU3NYECKUE U XUMUYECKHUE CBOMCTBA (pEeakiuu
raJIOTeHUPOBAHNS M HUTPOBAHUS), MOJyuY€HUE U NpUMeHeHHe. TOKCHYHOCTH
ApCHOB. I'eneTnyeckas CBSI3b MCXKAY YIJIE€BOAOpOAaMH, IpHUHAIJICKAIIUMU K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHblE HMCTOYHUKM yIIIEBOAOPOAOB. IIpuponmHbBI ra3 M IOIYyTHBIE
HedTsHbIe Ta3bl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTaluTU4ecKuil), nuposus. IIpomyKTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KaMeHHBbIi

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble  OAHOATOMHBIE CHOUPTHI. MeETaHON MW 3TAHOJ: CTPOEHUE,
¢du3nuecKkue U XUMUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TAHOJIA Ha OPTraHU3M YEJIOBEKaA.
MHOroaToMHbI€ CIIUPTHL. ITWICHIJIMKOb U TIHUIEPUH: CTpOeHUE, (PU3rIecKue
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJIOYHBIMH METAJJIAMU,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHne ririepruHa U STHIICHTITUKOISA

@deHol: CTpOeHHE MOJIEKYJbl, (u3uveckrue ¥ XHUMHUYECKHE CBOWCTBA.
Tokcuunocth penoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIbACTH: CTpOoeHHEe, HU3UIECKUE
U XUMHUYECKHE CBOMCTBAa (peakluMM OKHCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TpeJeNIbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHCJIOTBI: CTpOeHHE, (pu3nyecKre U XUMHUYECKHUEe CBOMCTBA (CBOWCTBa, 00ImIue
IUISL KJlacca KHUCIIOT, peakuusi STepuduKanuu), MONTyuYeHHEe W TNPHMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEICTAaBUTEIH BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEe AeCcTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['HMIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCU(PUKALUSA yIIeBOA0B (MOHO-, JU- M MOJUCAXapPUIbI).
I'moko3a — mpocTedmmii MOHOCaXapHu: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C TUIPOKCHIOM
meau(Il), oxucnenme ammuayHelM =~ pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TIIIOKO3bl), HAX0XKJIEHUE B IPUPOJIE, IPUMEHEHHE,
o6uosornueckas posib. PorocunTe3. PpyKTo3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUupoaHble oaumepbl. CTpoeHHe Kpaxmaiia U LEJUII0I03bI.
dusnyueckne W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIN3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHndyeckne coenuHeHus. Pu3nueckue u
XMMHYECKHE CBOMCTBa aMMHOKHUCIOT (Ha MpUMepe IuuuHa). buonornueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMoneKysipHble COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpU3ALUHU,  CPEAHSS

MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHeHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCA U

5.2

3KCHepI/IMeHTaJIbHBI€ MCTOJbl M3YUYCHUSA BCUICCTB W HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4eckuit aeMeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuyeckue ypoBHH, OAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-2TIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpalHs aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB
J .. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XuMuyeckux djeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX 3JEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEILECTB IO IpylnaM U IepuojaM.

3HadeHue NEepuoaANYCCKOro 3aKOHAa B pa3BUTHU HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3H
(KoBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajnindeckas). VOHBI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHMS KOBAJICHTHON XHMHYECKOH

cBs3HM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b
BaneHTHOCTB. DneKTpooTpUIIaTENLHOCTh. CTEMEHb OKUCICHUS

BemectBa MONEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA

BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I. Ilonstue o AUCTICPCHBIX




cucremax. McTtunHble U KOJUIOUJHBIC PACTBOPBLI. MaccoBas J0JIs1 BEIHICCTBA B

pacTBoOpe

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa

HCOPTraHUYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakius.  Kimaccupukanus — XUMHYECKHX — peakiuuid B
HEOPraHWYECKOW U OPraHUYeCKOM XMMHUU. 3aKOH COXPaHEHUsI MAacChl BELIECTB,

3aKOH COXPAaHEHUS U IMPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOpHI, BIUAIOIIME Ha
cocrosiHue xumudeckoro paBHosecus. [Ipunmun Jle [llarense

OnexTponuTtnueckas auccouuanus. CuibHble U cinabble anekTponuthl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHUCIAs, HEUTpaibHas, IesouHas. Peakuuu

HOHHOr0 0OMEHa

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC pCaKknuun

Heoprannueckas xumus

2.1

2.2

Hewmeranmns. [Tonoxenne nemeramios B [lepuoanueckoii cucreMe XUMUYECKUX
snementoB J.. MeHneneeBa u 0cOOEHHOCTH cTpoeHus aToMOB. Dusznueckue
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpHUMepe KHUCIOpOoa,
cepsl, pocdopa u yrirepoa)

XVMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TajJOreHOB, CEphbl, a30Ta,
docdopa, yriaepoma W KpEeMHHUS) U HUX  COCHAUHCHUH  (OKCHJIOB,
KHCJIOPOJICO/ICPKAIINX KUCIOT, BOJOPOJIHBIX coenuHenuit). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI
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Mertamnsl. [Tonoxkenne meramnoB B [lepuomnyeckoil cucreMe XUMHUYECKHX
snemeHnToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01Ire Gpuznueckre cBoMcTBa MeTaIIOB. CIUTaBbI METAIIOB.

DNEKTPOXUMHUYECKHUH psil HAIPSHKEHUH METalJIOB
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XUMHYECKUE CBOMCTBA BAXKHEWIINX METAIOB (HATpUM, KA, KaJbIUH,
MarHui, aJfOMUHUH, IIUHK, XPOM, XKeJIe30, MeJlb) U UX coenuHeHuit. OO0mme

CITOCOOBI TMOJIYUCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy N TCXHHUKC

2.5

3.1

3.2

I'eneTnyeckas CBI3b HCOPTaHNYCCKUX BCIICCTB, IPUHAIJICI)KAIIUX K PA3JINIHBIM

KJIaccam
XUMHS U )KU3Hb

Ponp xumum B obOecneueHHH 3KOHOTH‘IGCKOI>'I, BHCPTCTHHCCKOﬁ U IIHIIEBOM
6C3OHaCHOCTI/I, Pa3BUTHHN MCOULIUHBI. IlonsTue o HAayYHbIX MCTOHAaX IMO3HAHUA

BEHIECCTB U XUMHUYCCKUX peaKHI/Iﬁ

[TpencraBienust 00 00X HAYYHBIX TPUHLUIIAX TPOMBILIUIEHHOTO MOTy4YeHUs

BOKHEHIINX BEMIECTB. YETOBEK B MHUpPE BEIIECTB U MATEPHAIOB: Ba)KHEUILINE




CTPOUTCJIBHBIC MAaTCpHaJibl, KOHCTPYKIIMOHHBLIC MAaTCpUajibl, KPaCKHU, CTCKIIO,
KEepaMuKa, MaTCpualibl AJIA 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHBIE y100peHUS
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Xumus u 3J0pPOBLC YCJIOBCKA: IIpaBHJia MCIIOJIb30BaHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30I1aCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCHHeBHOﬁ KHU3HHU
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