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IHOSICHUTEJIbHAS 3AIINCKA

Pabovas nporpamva mo xuvun na YPOBHE cpe/iHero obmero o6pazoBanus paspaboTana
Ha ocHoBe ®enepaibHOro 3aKkoHa 0T 29.12.2012 No 273-03 «O6 obpasosanuu B Poccuiickoii
Denepanuny, TpeOOBaHWH K pe3yabTaTtaM  OCBOCHHUS (benepansroii obpazoraTenbHOl
HMpOrpaMMEI cpeaiero obutero o6pasosarmsi(POIT COO), npencraBnennsx B DenepansHOM
rocynapeTeentom obpasosarensioM cranmapre COO, c yaérom KoHuenuwu upemnonaBanms
yuebnoro npenmera «Xumusy B 00PasoBATENBHBIX OpraEM3anMsX PoccuicKoi Denepanuu,
PEATH3YIOIHIX OCHOBHBIE 06Pa30BATCIbHBIE IPOTPAMMbI, H OCHOBHbIX nonoxenni «Crparerun
PA3BUTHA BOCIMTaHusl B Poceuiickoii Meneparmu na nepuon o 2025 rogay (Pacmopsikerue
lpasurenscraa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypomHe YIIIyON€HHOTO M3y4eHMS 3aHEMAaeT BAKHOE MECTO B CHCTEME
CCTCCTBCHHO-HAYYHOrO  00pasoBaHus yuamuxes 10—] ] KnaccoB. Msyuecnme npenmera,
peajszyemoe B ycroBusx augdepeHnupoBanHoro, IPOPUIBHOTO  OGydeHHsl, NpH3BaHO
obecmietuTh 001IC06pa3OBATEBHYIO I OOINEKYILTYPHYIO TO/TOTOBKY BBIITYCKHHUKOB IIKOJTEL,
HEOOXOIMMYIO IS afanmTameky HX K OBICTPO MEHSIOLMMCS YCIIOBHSM H3HH B coLHyMe, a
TAIOKC [T OPONOIDKEHUS 00YYEeHHs B OpraHM3aImax IPOQECCHOHANBHOIO 06pa3ORAHUS, B
KOTOPBIX XUMHS ABJIACTCS OHOH 3 IPUOPUTETHBIX TACIIATIIIHE.

B nporpamme mo xwvmm Hasmauenme mpeavera «XuMEA» HOIy9aeT TOAPOBHYIO
MHTCPIPETANHIO B COOTBETCTBAM C OCHOBOIONATAMOIMMY  IIOJOKEHHSMI ®Iroc CO0 o
B3aUMOOOYCIIOBIIERROCTH Tierteid, coaepikanms, Pe3ynbTatos oOydeHus U TpeOGOBaHM K YPOBHIO
IOATOTOBKH  BBITYCKHHKOB. CBHIETENECTBOM TOMY SIBISIOTCS CIENYIOUHE BBITOJIHIEMbIC
IPOrpamMMON 1Mo XUMUH (PyHKIHH:

®  HUH(OPMALUKOHHO-METOIIYCCKas, peallu3allus  KOTOpoH ofecnieuMBaeT mnomyuenue

NPE/ICTAaBICHIA O LENAX, COAEPHKAHUH, 00meii crpareruu 00y4€HHUs, BOCHUTAHUS W
Pa3BUTHA 0GYYarOUIMXCS CPEICTBAMH [PEIMETa, M3y4aeMOro B paMKaX KOHKPETHOTO
pogHJIs;
® OPTaHM3AlMOHHO-NIAHHPYIOMAA,  KOTOpas  [peyCMAaTpHBaeT OIlpeJieneHue:
HPHHIMIIOB  CTPYKTYPHUPOBAHUST W  IOCISI0BATEIBHOCTH u3ydeHus yueGHOrO
Marepualia, KOJHYECTBCHHBIX H KA4YeCTBEHHLIX ero XapaKTePUCTHUK; MOAXOI0B K
(bopMHUPOBAHMIO CONEpPIKATETEHON OCHOBEL KOHTPOJIA ¥ OUEHKHM 00pasoBaTenBHBIX
MOCTHIKCHHH 00y4Yalommxcss B paMKaX WTOTOBOI arTecTanii B (OpME EJAUHOrO
TOCYAAPCTBEHHOTO SK3AMEHA 110 XUMUH.

[Iporpamma futst yroy6nénnoro usyaenus xummn:

® YCTAHABIHBACT MHBAPHAHTHOE IPE/IMETHOE COCPIKAHUE, OOS3ATENLHOE UL U3YYEHUS
B pamMKax  OTACIBHBIX  TpopuITed, mnpexycmarpuBaet pacupenenerue Y
CTPYKTYPUPOBAHHE €0 IO KIACCaMm, OCHOBHBIM CONEPIKATENBHBIM JMHAAM/ pasaenam
Kypca;

® JagT HPUMEPHOE PaCTIpEe/eNeHue YUeOHOrO BPEMEHH, PEKOMEHIYEMOTO I M3YYECHHS
OTJENBHEIX TeM;

* [TPpeliaract NPHMEPHYIO MOCTE0BATENBHOCTD H3YUEHHS y4eOHOTo Marepuaia ¢
YUETOM JIOTHKH II0CTPOCHHS KypCa, BHY TPHIIPEMETHBIX I MEXIPEAMETHEIX CBA3eH;

® JMa€T METOAMYECKYIO MHTEPIpPEeTAlHio IleTel u 3a/1a4 HM3YYEHUS [peJMeTa Ha
YIyONEHHOM YPOBHE € y4ETOM COBPEMEHHEIX TPUOPUTETOB B CHCTEME CPETHEIO
00111er0 00pa3oBAHES, COZEPKATENBHOH XapaKkTePUCTHKH TUIAHHPYEMBIX Pe3yJIbTaTOR
OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOrPaMMBI Cpemrero obmero o6pa3zosanus
(JIMYHOCTHBIX, METAIIPEIMETHBIX, IPEIMETHBIX), & TAKKe ¢ yU4STOM OCHOBHBIX BHIOB



Y4COHO-II03HABATENBHEIX  JefiCTRHIl O0y4aroIerocs mo OCROCHHIO conepxanms
IpeaMeTa.

Ilo Bcem HazmamHBIM HO3ULMSIM B MporpaMMe€ M0  XHMUH IpeaycMOTpeHa
TPEEMCTBEHHOCTL € OOVYE€HHEM XHMHW Ha YPOBHE OCHOBHOrO o0mero o6pasoBanus. 3a
HpE/ICIaMl  YCTAHOBICHHOM —IIPOrpaMMOM 1o Xumum 00s3aTenBHO (MHBapHaHTHOI)
COCTABIIMOMEH conepxanus y4eGHOTO TpeaMeTa «XHMHs) OCTaCTCs BO3MOXKHOCTS BEIGOpA ero
BapHATUBHOM COCTARISIOIEN, KOTOPaAs AOIKHA OTPEACINTECS B COOTBETCTBHY C HANPABJICHUEM
KOHKPETHOI'O MpoQuis o6yyeHus.

B coorserctBUM ¢ KOHLCNTYAIbHBIME  11010%eHuaME PL'OC COO o Ha3HAYEHUH
IPEAMETOB 6a30BOI0 | YIITyBI8HHOIO YPOBHEH B cucTEME mapdepernuporanroro 00yuenHus Ha
YPOBHE CpeHETO 00MEero 00pa3oBanus XUMHS Ha YPOBHE yriyOnéHHOrO M3ydeHus HalpaBJieH
Ha PCATH3ALMIO TIPEEMCTBEHHOCTH C MOCIACAYIONTAM 9TANOM HONYICHHA XHMHYECKOTO
o0pasoBaHHMs B pamKax H3ydeHus COCNMANGHBIX  €CTECTBEHHO-HAYYHBIX M XUMUUYECKHX
AMCLIAIIIMH B By3aX M OPraHA3alHaX CPELHEr0 MPohecCHORATEHOTO obpazoBanus. B 310 ¢aasu
H3YUCHHE 1npeaMeTa «XHUMHS) OPHEHTHPOBAHO IPCHMYINCCTBCHHO Ha pacllMpeHue wu
yriay0Oienue TeoperHueckoll u NPAKTHYCCKOW IOJNTOTOBKH obyuaronmxcs, BEIOpaBIIMX
onpenentHusi npodune 0GyUYerHns, B ToM wHcie ¢ TIEPCIICKTHBOH HOCIENYIOLIETO MOJyUeH s
XAMHYECKOT0 00pa3oBaHkst B OpranM3aisx IPOECCHORANEHOrO 06pa3oBanws. Hapsiny ¢ atam,
B cBere Tpebopanuit OI'OC COO k IJIaHUPYEMBIM  PE3YJIbTaTAM OCRBOEHUS benepanenoii
00pa3oBaTenkHON IporpamMme: cpennero obmero ofpasoBanus H3YYCHHE TIpeaAMeTa «XuMHsI»
OPHCHTHPOBAHO TAKKE HA PELleHHE 33]aY BOCHHTAHHS H COUAILHOO Pa3BUTHs 00yJarOmuxcs,
Ha (JOPMHPOBAHKE y HAX OOILCHHTEITEKTY B HEIX YMEHHE, YMEHHH palHoHaIM3aIMH YIeOHOTO
Tpyaa ¥ oO0OOIEHHBIX  CITOCOGOB ACATCIBLHOCTH, ~ MMEIOMUX  MEXIUCHHILTHHADHBIH,
HAIpPeIMETHBIN XapakTep.

Cocrasnsromnmu npenMera «Xumusy na YPOBHE YriuyOIEHHOrO U3yYeHHS ABILIOTCS
yrayOnénnere Kypest — «Opranndgeckas XuMusy u «Obmas u Heoprauuueckas xumusy. Ilpn
OTPEACTICHUH NOJXONI0B K OTOOPY H CTPYKTYpHOI OPTaHM3ALMK CONEPIKAHUS ITHX KYPCOB B
HPOTPaMME 110 XUMHH 33 OCHOBY NPHHATHI Iomoxkerus ®I'OC COO o pasnmuuusx 0asoBoro u
YIIIyOn€HHOTO YpoBHe# m3yyenns IpejMeTa.

OcHoBy conepxanus KypcoB «Opranmyeckas xumms» u «O0mas u HEOpraHuyecKas
XHUMHA» COCTABIACT COBOKYIIHOCTH HPEAMETHBIX 3HAHHIN YMCHHUH, OTHOCSIIMXCS K 0asoromy
YPOBHIO H3YUCHMS HpeJMeTa. JTa CHCTeMa 3HAHWIL HOIIy4aeT ONPENeNEHH0e TEOPETHIECKOE
AOINOJIHCHHUE,  NO3BOJISIOUIEE  OCOZHAHHO  OCROWTE CYWECTBCHHO  Oombiimit 0GBEM
hakTonoradeckoro Matepuana. Tax, ma YIIyONn€HHOM YPOBHE H3yYeHus npeaMeTa obecreuena
BOSMOMHOCTD  3HAYMTENIBHOIO YBEIHYEHUS OObEMA 3HaHHN o XHMIYCCKMX 3JIEMEHTaX |
CBOMCTBAX UX COENMHEHHH HA OCHOBE PaCUIHPCHUS U YrIyOJIeHUs TIPEACTABIEHH I O CTPOEHUH
BOILCCTBA, XMMIYECKOM CBSI3H U 3aKOHOMEPHOCTSIX IPOTEKaHHS PCaKIHii, pacCMaTPUBAEMBIX ¢
TOYKH 3PCHUS] XAMUYECKON KHHETHKH M TEPMOIMHAMUKH, M3yuenue meproguueckoro sakona u
Ilepromyeckoit  cucrembr  xuMmHecKkmx JIEMEHTOB  OasWpyeTcs Ha  COBPEMEHHBIX
KBAHTOBOMEXAHHIECKHX NPEACTABICHAAX O CTPOCHUH aTOMa., XHAMHUCCKas CBSI3b OOBACHAETCS C
TOYMKA 3peHUs SHEPTETHYECKUX H3MEHEHWH NpH ed 00pasoBaHuy W paspyIIeHWH, a TaKe ¢
TOYKH  3pCHHSI MeXaHu3MOB €€ oOpasoBamus. U3syyemme THIOB PEAKTHH  JIOTIOJHAETCS
(opmuposanvem npencrasienuii 06 JNCKTPOXHMHICCKAX MPOLECCAX M HTEKTPOIIU3E PACILIABOB
M pacTBopoB BemecTB. B kypce opramumueckodt xmwmumm IIPH PaCCMOTPEHMH PeaKIMOHHOM
CIOCODHOCTH coemmBenuii yaensieTes ocoboe BHIManMe BonpocaM 00 NeXTpoHHEIX dhderTax,
© B3AUMHOM BIIHAHHY 4TOMOB B MOJIEKYTTaX M MEXaHU3MAX PeaKIHi,



Ocoboe 3mavenne umeer 10, uro Ha COACPIANAE KYPCOB XMMHUH YIyBIEHHOTO ypoRHSA
M3Y9EeHWST JUIs KIaccoB OIpeeIéHHOro npodunst (rmaBHEIM 0o0pasoM Ha ux CTPYKTYPY H
XapakTep NONONHEHHH K O6IIeH crHcTeMe MPEAMETHBIX 3HAHMI) OKA3KIBAIOT BIIMSHUE CMENKHEIe
npeaMeTel. Tak, Hampumep, B COLCPKaHMM MIpEeaMeTa I KIIACCOB XAMHKO-(DH3HHECKOTr0
npoduist Gosbinoe 3uHaueHME OynyT HMeTh smeMenTHI yueOHOro Marepuana mo obmel XHMHUIM.
[lpy w3yuenwn npemmera B mammom Clyqae akueHT Oyjer cienaH Ha OBIHOCTE METOLOB
TIO3HaHWs, ODMIHOCTL 3aKOHOB M TEOPUI B XUMMM ¥ B (hU3MKe: ATOMHO-MONCKYIISIPHAS TEOPHS
(Momexymsipuas Teopus B (usuke), zaKomHbI COXPAaHCHHA MAacChl M HHEPIHH, 3AKOHEI
TEPMOIUHAMUKH, SIEKTPOTH34d, MPEeCTABICHHS O CTPOEHUU BEIIECTR H JIPYTroe.
B 1o xe Bpems B copepixanuu IpEaAMeTa /Ul KIIACCOB XUMHUKO-GHOIOMHYecKoro pod s
OombImul yaensHBIH Bec Oyzer uMeTh opranuyeckas xumus. B 5tom ClIy4ae IpeocTaBigercs
BO3MOMKHOCTB Jutst 0oslee 06CTosSTeIbHOTO PACCMOTPCHHMS XUMUYECKOH OPraHu3aIuy KISTKH Kak
Ouonormuyeckoll cHCTeMB, B cocras KOTOpO# BXOIMT, kK mpuMepy, Takue CIPYKTYpHBIE
KOMIIOHCHTBL, KaK JMINALL, OENKH, YIIeBOIbL, HYKICHHOBEIE KUCTOTEL U japyrue. [Ipm stom
SHAHH: O COCTaBE W CBOWCTBAX MPEACTABHMTENCH OCHOBHLIX KIIACCOR OPT@HMYECKUX BEINECTB
CJly’aT OCHOBOH 1JIsi U3YUEHHS CYIHOCTH [IPOIIECCOB dorocuntesa, anixanmus, [THIIEBAPCHHUSI.
B mnarme dopmuporanus ocmos HAy49HOT0 MHPOBO33PECHHS, OCBOEHHS ob1IeHayyHbIX
MCTOZIOB TTO3HAHMS ¥ OMbITA IPAKTHYCCKOTO IIPHMEHEHNS Hay9HBIX 3HAHUH W3y4YeHHe NpeaMeTa
«Xamua» Ha yrayGnéHHOM YPOBHE OCHOBAaHO HA MEKIPEIMETHBIX CBS3SX C yueOHEIMHA
HpEIMETaMu, BXOJAIIHME B COCTAB IIPEAMETHEIX 001acTeif «EcTecTBeHHO-HAYYHBIE IPEaMETED,
«Maremaruka u HHPOPMATHKAY 1 «Pycckuit s3p1x 1 THTEPATypay.
Ilpu u3ydenun yueGroro npeaMera «XuMus» Ha YrIyOIeHHOM YPOBHE TaKkKe, Kak Ha
YPOBHE OCHOBHOTO H CpPEIHETO O00Wero o6pa3oBaHus (Ha Ga3oBom ypoBHe), 3amaucii
HEPBOCTENCHHOM 3HAYMMOCTH SIBSIETCS QOPMHUPOBAHHE OCHORB HayKl XMMHUM Kak obmactu
COBPEMEHHOIO  €CTCCTBO3HAHMS, IIPAKTUYECKON AesSTeNbHOCTH 9€I0BEKd M OIHOTIO u3
KOMITOHCHTOB MHPOBO# KynbTypsl. Pemenne s1oit 3anmaqu ua YriyOn€HHOM YpoBHE W3ydenus
[Ipe/IMeTa NIpe/iNoIaraeT pealn3aliiio TAKUX [efel, KaK:
* (opMmEpORaHue npeacTaBIcHuE: 0 MATCPUATEHOM €/IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
1 TIO3HABACMOCTH SBICHUI IPUPOJIBL, O MECTE XUMHK B CHCTEME CCTCCTBEHHEBIX HAYK U
€€ Be/lymieii ponu B 0becneueny s yeTOHUMBOro Pa3BHTHS YeTOREUeCTBA: B PELICHHM
npobIeM 3KONOrHYecKOH, SHEPreTHUCCKOH M NHINeBOH Ge30macHoCTH, B Pa3BUTHH
MEJUMIAHEL,  CO3AAHMH HOBBIX MATEPHANOB, HOBBIX WCTOYHHKOR OHEPIrUH, B
obecricuenun PAlMOHANILHOTO  TIPUPOJOTIONL30BAHHI, B bopmupoBaHUY
MHPOBO33pEHHA 1 00IIEH KyJIBTYphI YelOBeKd, a TAKKE SKOJIOTHYECKH 000CHOBAHHOTO
OTHOIICHHS K CBOEMY 3M0POBBIO i IIPHPOAHON Cpefie;

¢ OCBOCHHE CHCTEMBI 3HAHWMU, IEKAIUX B OCHOBE XHMHUYCCKOH COCTaBISAIONIEH
CCTCCTBCHHO-HAYYHOM KapTHHBI MHpa: (DyHIAMEHTATIBHBIX MOHSATHHA, 3aKOHOB W
TEOPUH XUMHH, COBPEMEHHBIX IIPEICTABICHMI O CTPOCHHH BEIECTBA HA Pa3HBIX
YPOBHSIX E ATOMHOM, HOHHO-MOJIEKY/ISIPHOM, HaJIMOJIEKY JLIPHOM, 0
TCPMOIMHAMAYCCKMX M KHHETHYECKUX 3aKOHOMEPHOCTSX IIPOTEKAHNSA XHUMHUYECKUX
DAk, O XUMHYECKOM PABHOBECHH, pacTBOpax W JUCTIEPCHBIX CHCTEMAxX, 00 0BIIMX
HAyHHBIX IPUHIMIIAX XHMHUYECKOI0 TIPOM3BOLICTBA;

® (opmupoBaHHe Y OOYHAIOWHEXCS OCO3HAHHOTO TIOHUMAHUS  BOCTPeOOBAHHOCTH
CHCTCMHBIX XHMHYECKHX 3HAHHH Ui OOBACHECHHS KIIFOYEBHIX uned u mpobiem
COBPEMEHHOH XHMHH, I OOBLACHEHHS | NPOTHO3HPOBAHUSA SIBICHHH, HMEIONTAX
CCTECTBCHHO-HAYYHYI0 [PHPOMY; TPaMOTHOIO pelIeHus NpobJieM, CBS3aHHBIX C



XHMVEH, TIPOTHO3MPOBAHHS, aHanmsa u OLCHKH € TIO3WLUMH 5SKOIOTHYECKOo
Ge30macHOCTH moCHenCTBIH BRITORO ¥ IIPOM3BOJICTBEHHON JESITEIBHOCTH YEI0BEKa,
CBS3AHHOH C XHMHYECKHM TIPOM3BOLCTBOM, HCHOTh30BaHKMEM U  IepepaboTKOii
BEIIIECTB;

yriybieHue TpeacTaBnenuit o HayHHBIX METOMaX [MO3HAHUS, HEOOXOAMMBIX JLIA
HpHOOPeTeHHs yMeHui OPHCHTHPOBATLCS B MUPE BEINECTB M OOLACHEHNS XHMIIECKHX

SIBIEHMH, WMCIOIMUX MECTO B OpUpoNe, B TPAKTHYECKOW JICATCIBHOCTH W
IIOBCETHEBHOM JKH3HH,

B mnawme peammsamun TICPBOOYEPEAHEIX  BOCIUTATENBHBIX W PAa3BUBAIOMIMX  (hyHKIH
NETOCTHOH CHCTEMBI CpeaHero o6mero obpasoBams IIpU U3YYEHHH nIpenMeTa «XuMHL» Ha
YTIYOIEHHOM YPOBHE 0COGYIO AKTYaIBHOCT NPHOOPETAIOT TAKKE IE/HU 1 3a1aUH, KAK:

BOCIHTAHHE YOCKIEHHOCTH B I03HABAEMOCTH SBICHMI NIPHPOJBI, YBAXKCHUS K
Hponeccy TBOpYeCTBAa B 00JaCTH TEOPETHYECKHX H LPHKJIAJIHBIX MCCIIEOBAaHHE B
XHMHEH, HOPMHPOBaHKE MUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YDOBHIO
PA3BUTHSI HAYKH;

PasBUTHE MOTHBAIMHK K OOYUEHMIO U MO3HAHHIO, CIIOCOGHOCTEH K CaMOKOHTPOTIO U
CaMOBOCITHTaHHIO Ha OCHOBE YCBOEHHS OOIEUeToBeYeCcKIux LIEHHOCTEH;

Pa3BUTHE  II03HABATENBHBIX  HHTEPECOB, MHTCJUICKTYATbHBIX ¥ TBOPYECKHX
criocobHOCTEH 00yyarommxes, (bopMHpPOBaHHE Yy HHX COSHATEILHOIO OTHOIIEHMS K
CaMO00paz0BaAHUI0 H HCTIPCPBIBHOMY  00pasOBAHHI0 KaK  YC/IOBHO YCIeImHoH
NPO(ECCHOHAIBHON U 0BIeCTBEHHOI HNEATCIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHS K
CBOEMY 3JI0POBBIO M NMOTPEOHOCTH B 310pPOBOM 06pase KHBHH;

GopmupoBanue yMeHHH W HABLIKOB PasyMHOTO HPUPOJOMOIB30BAHNKS, DA3BHTHE
OKONOTHYECKOH — KYJAbTYPHI, NpHOOpeTeHWe  ombiTa 00111eCTBEHHO-TIONE3HOM
OKOMOrHYCCKOH AeATEIBHOCTH.

Obmiee umcno wacos, NIPETYCMOTPEHHBIX ISl W3YYEHHS XHMHH Ha yriayOJeHHOM ypoBHE
cpearero odmero obpasosanusi, cocrasisier 204 wacon: B 10 knacce — 102 vaca (3 4aca B
Hernemo), B 11 knacce — 102 uaca (3 uaca p HE/emro).



CONEP)KAHUE OBYYEHMS
10 KJIACC

OPTAHHYECKASI XUMUSI

Teopernyeckue ocHoBEI Oprannueckoil XHMHuIL.

lpenver u 3nagenue OPTaHMYECKOM XHMMWM, IpejCTaBIeHHE O MHOrooopasun
OPraHHYeCKUX COeIMHEHUIA,

ONEKTPOHHOE CTPOEHHE AaTOMA YTIIEPOJa: OCHOBHOEC H BO30YXK/AEHHOE COCTOSHUS.
Banentubie BosMoxHOCTH atoma yrnepoaa. XuMu4ecKast CBA3b B OPTAHUYECKHX COCTUHEHUSAX.
Tuner ruGpunusanms aroMubix opbuTanei yriepoza. MexauHusmpr 00pa3oBaHus KOBATEHTHOI
CBSI3U (OOMeHHBIN H AOHOPHO-aKUECNTOPHEIH). THIIBI MepekpBIRAHUS ATOMHBIX opburaneit, ¢- u
m-cBsizu. Onuuaphasg, ABoiinas u Tpoiinas ces3b. Cnocobwl paspeisa cpsself B MOJIEKy1ax
Opranmveckux pemects. [lousitie o cBoGoxHoM paimkare, HYyKJIeO(uIe U 51eKTpoduIIe.

Teopus crpoenns opranuueckmx coenuHennd  A.M. Byrieposa m COBPEMEHHBIE
TIPE/ICTABICHHS O CTPYKTYPE MOJEKYIL. 3HAYEHHE TEOPHH CTPOCHHUA OPTaHHYeCKUX COeTMHEHNH.
Mornexyiisipeble ¥ ¢TpyKTYpHBIE dopmyner.  CrpykrypHbie (GOpMYJIBI pPA3sTHYHBIX BHIOB:
pasBEPHYTasA, COKpAIEHHAS, CKEJeTHAS. Usomepus. Buasr  m3omepuu: CTIPYKTypHas,
IIpOCTPaHCTBEHHAS.  JNEKTPOHHEIE OS()(eKTs B MOJICKyJIaX OPraHM4YecKHUX COEIMHEHHH
(MHJlYKTHBHBII 1 Me30MepHBI 3(pexTsI).

IIpencrapnenue o knaccudukanyy OpraHudecKux BemecTs. lloniatue o GyHKIMOHATBHOL
rpymre. I'omonorus. [oMmosnoruyeckne psanbl. Cucremarryeckas HOMEHKJIATYpa OpraHuyecKrx
coenuuenni (IUPAC) i tpuBransHble Ha3BAHUS OTIENbHEIX MPECTABUTENEH.

Ocobenmoet  u  knaccubuxamms OPraHMYCCKUX  peakuuil.  OxucauTensHo-
BOCCTAHOBHTCJIbHBIC PCAKIIAE B OPraHUYECKOl XUMUH,

OKCNepUMeHTaNBEHEIE METOb! H3YYCHHA BCHICCTB M MX [PEBPAIIeHTA: 03HAKOMICHUE ©
oOpasuamMu OpraHM4YecKuX BELIECTB W MaTepralaMi Ha WX OCHOBE, OIBITHI [0 [IPEBPAIICHUIO
OPraHWYecKuX — BEMIECTB [PH HAarpeBaHWu  (ILTABIEHHe, o0yrmiBanye U ropemme),
KOHCTPYNPOBaHHUE MOJEIIEH MOTIEKY ]I OPTaHHUYECKAX BEIIECTB.

¥riesonopoas.

Anxanpl. ['omosormyeckuit psiy aJIKaHoB, obmas popmya, HOMEHK/IaTypa U HU30MEpHs.
OJNEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN anKaHOB, Sp -THOPHIU3AIMS ATOMHBIX
opbuTarneif yriueposa, 6-cas3n. Muznueckue cBONCTBA ATKANOB.

XHUMHYECKHe CBOMCTBA aIKaHOB: PCAKIIMH 3aMCIIEHUS, H30MEPH3AIHH, JerUAPHPOBAHHSI,
HUICTH3AlMM, NHPONHU3a, KPeKHHIa, TIOpeHMs. [IpeicraBieHMe o MeXaHm3Me peaxnui
PalHKalbHOTO 3aMEICHUS.

Haxoxnenue 8 mpupozne. Crioco6ur IIOJYYCHHS U IPUMEHEHHUE AIKAHOB.

[uknoankansr. Obmmas (hopmy.ia, HOMeHKTaTYpa U usomepHs. OcobeHHocTH cTpoeHus u
XMMHYCCKAX CBOMCTB MalbIX (IMKJIOIpPOIAH, OUKI00YTaH) ©  OOBIYHBIX (mmKoneHTaH,
IHKI0TCKCaH ) HHKI0anKaHoB. CIoco6s! moyuenus 1 ITPUMCHEHHE NMKIOAIKaHOB,

AJIKeHBL. ['oMonornaeckuit psy ankeHos, o6mast thopmyna, HoMerKIaTypA. DneKTpoHHOE
H HPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ] aJKEHOB, SP*-IUOPHIM3ALAS ATOMHDIX opbuTanei
yriepoza, o- u m-ca3H. CTPYKTYpHas U reOMeTpudeckast (1ne-Tpanc-) uzomepus. Ousnyeckme
CBOMCTBA aJIKEHOB. XWMHWUecKue CBOHCTBA: PCaKIHH TIPUCOCIMHEHMS, 3aMELIEHHS B (-
HOJIOKCHUS TIPK JIBOMHOM CBA3M, NONMMEPH3ANMH ¥ OKMCICHUS., lipasuno Mapkosnukosa.
KauecTBennsie peaxiuu na ABOUHYFO CBA3b. CHOCOOBI IOXYYeH NS H IPUMEHEHHE ANKEHOR.



AJTKaTHEHEL Knaccupnkamma  ankammenos (conpsukénHzre, M30JIMPOBAHHELIE,
Kymyauposannvie). OcoGeHHOCTH SJIEKTPOHHOTO  CTPOCHHS W  XMMHYECKHX CBOMCTR
CONPSUKEHHEIX THEeHOB, 1,2- W 1.4-mpucoennnenwue. Tonmmepmanus conpsukEHHbIX JHEHOB.
Crocobrl nomyyenns u npuMerenue AlIKaJUeHOB,

Ankunsr. T'oMonoruueckuii pAL ankuHOB, 00mas Gopmyna, HOMEHKIaTypa M H30MEPHSL.
Di1eKTpoHHOE 1 IIPOCTPAHCTBEHHO® CTPOCHHE MOJIEKYN ajJKHHOB, Sp-THOpHIM3AIIUS ATOMHEIX
opburaneit yrnepona. ®usHYCCKME CBOWCTBA AMKMHOB. Xumugeckne cpolicTpa: peakiuu
TIPUCOCAMHCHHUS, IMMEPH3AINH U TPUMEPH3ALAH, OKHCIICHUS. Kucnorneie cpoiictea ankuuos,
HMEIOIMX KOHIIEBYIO TPOHHYIO CcBsA3b. KauecTReHubie PeaKnuM Ha TPOHHYIO ¢Bst3b. CrOCOOEI
MOIYYCHUS ¥ IPUMEHEHHUE aJIKHHOB.

Apomaruyeckue YITIEBOAOPOILI (apewsr). [oMonoraueckuii Psizl apeHoB, o0mas dhopmyna,
HOMCHKIIATYPa ¥ H30MEpUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOEHUE MONEKYIEI OeH30a.
Qusuyeckue CBOHCTBA apeHOB. XUMHUeCKue CBOHCTBA 0EH30J1a M E€T0 rOMOJIOIrOB: peaxknuu
3aMEIIEHUsT B OCH30JIBHOM KOJbIE U YIJICBOZIOPOIHOM pajluKajie, peakiuu IPHCOSTHHEHHUS,
OKHCJICHHC roMosoros Oensona. Ilpencrasnenue 06 OPUCHTHPYIOMEM JACHCTBUH 3aMecTHTeNeH
B OCH30JILHOM KOJIbLlE HA NMPHMEPE ATKHIIBHEIX PAIMKaNoB, KapOOKCHILHON, THAPOKCHIBHOI,
dMUHO- M HUTPOTPYTIIBI, ATOMOB TaoreHoB. OCOGEHHOCTH XHMHYECKHX CBOHCTB CTHpOIIA.
llomaveprsanmst  ctupona.  Crnioco6bi IOTy9eHUA M NpPHMEHEHHE  apOMaTHYECKHX
YIJIEBOZIOPOIOB.

[Ipuponssiii ras. [Tonyrxeie HeQranpe rasel, Hedth u e npoucxoxacHue. Kamennpiii
YIOJlb M TIPORYKTEI €ro mnepepaborku. Crocobur epepaoTKu HedTH: Ieperonka, KpeKHHT
(TepMudeCKHii, KaTanuTUUeCKIit), puopmunr, mapomas. IpoxykTer nepepaboTky HedTH, Ux
TIPUMEHCHHE B IPOMBILILICHHOCTH U B OBITY.

T'eneTiyecKas CRA3E MEXIY pasIHIHBIMH KITaccamu YTJIEBOAOPOJIOB.

JJIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOMIHEIX  YIIIEBOAOPOAOB. Peakimu 3aMemiens
TaloreHa Ha TUAPOKCOrPYMIy, HHTPOTPYIIy, NUAHOTPYIMY, amuHorpynmny. Jleiicteue nHa
tAIOTCHIPOM3BOLHBIC ~ BOJAHOTO M CHMPTOBOTO  pacTBOpa  IEmoum, Bsanmopeiicraue
AWTalIOTEHATKAHOB ¢ MarHueM H IHHKOM. IIoHsTHE O METAIUIOOPTAHHUECKHX COEMHEHHUSIX.
Hcnonbsosanne ranoreanpon3Boanpx YIJICBONOPOZIOB B OBITY, TCXHHKE M TIPH CHHTE3e
OpPraHMYeCcKuX BEHIECTR.

OKCIICPAMEHTAIIBHBIE  METOIbI M3YHCHHA BEIIECTB MW HX INPCBPALICHHI: H3ydyeHHe
usmueckux  coiicTs YITIEBOZIOPOZIOB  (PACTBOPHMOCTH),  KAYECTBEHHEIX peaxiuii
YTIICBOAOPONOB Pa3IM4HbIX KIACCOR (obeciizeunpanie OpOMHON HIH HOZHON BOJLL, pacrsopa
TICPMAHIraHaTa Kajius, B3aHMOJCHCTBHE ANETHICHA ¢ AMMEATHBIM pacTBOpoM  OKcHja
cepedpa(l)), kauecTBenHoe o6Hapyskenue YTIICpOJa | BOIOpPOJA B OPraHMYECKHX BEIECTRAX,
HOIYUCHAC OTHICHA M H3YYCHHE €O CBOWCIB, 03HAKOMIEHMHE C KOJUTCKIHIMH «Heds» u
«Yrome», ¢ obpasnamu OIIaCTMACC, Kay4yKOB M PE3UHBI, MOJCJIHPOBAHHE MONEKYJI
YIJICBOZIOPO/IOB U TallOrCHIIPOU3BOIHBIX YIJIEBOOPOIOB.

Kucioposconepsxammue oprannueckue coeannenus.

Ipenensusie onHOATOMHBIE couprhl. Crpoenue MojieKysl (Ha NIpHAMEPe MeTaHONA U
sTaHona). ['omonorugeckuii psix, o6mas (opmyna, usomepus, HOMEHKJIATYpa ¥ K1accuhrKamus.
OusuyecKue CBOWCTBA NpPENeNBHEX  0{HOATOMHEIX CoupTOB. BomoponHele cBs3m mexy
MOTEKyJIaMi CHHPTOB. XWMHYECKHE CBOMHCTBA: PeaKllMH  3aMellenus, JAernapaTalyH,
OKHCIICHNS, B3AMMOICHCTBHE C OPraHWIECKUMH U HEOPraHAYECKIME KHCIIOTAMIL. Kauectsennag
PEAKIMS Ha OAHOATOMHBIC CHMPTEL JieMcTBHE JTaHoNa W MeTamona ma OpPraHu3M HeJloBeKa.
Croco0s! moy9ernus U NpUMEHEHIE 0HOATOMHBIX CIIUPTOB.



IIpocTsie s¢upsi, HOMEHKIaTypa 1 n3oMepus. OcOOCHHOCTH (H3HUECKUX I XUMHYECKHX
CBOWCTR,

MuoroaroMubie enupTEl — srHIEHTIHKOTL B rnepud. Ousnyeckue ¥ XUMHYECKHe
CBOWCTBA: peakUHHM 3aMelleHHs, B3aMMOJCHCTIBHE C OPraHHYeCKUMH M HEOPraHMYEeCKHMH
KHCJIOTaMH, KaYeCTBEHHAS PeaKIMs HA MHOTOATOMHEIE cuuptbl. [Ipencrasiaenne o mexanusme
peaKuid HyKieopumspHoro samemenns. Jleiictaue Ha OpraHusm yenoseka. CriocoObl mosryyenns
1 IIPUMEHEHHE MHOT0ATOMHBIX CIUPTOB.

®eron. CTpoeHne MoKy, B3AUMHOS BIHSHAC THIPOKCOTPYIITBL ¥ GEH30IBHOTO fA/Ipa.
Qusuyeckue cpoiictsa deHoma. OcoBeHHOCTH XHUMHYECKHX CBOUCTB (enona. KauectBeHHBIE
peakimn Ha ¢enon. Toxcmunoers denoma. CrocoGsi MOJIYYECHHS W [pPUMeHeHHe ¢eHona.
DeronpopManbAET HaHAL CMOTA,

KapOoHuneree coepumenus — QIBACTHABI M KETOHBIL. DIEKTPOHHOE CTpOEHHE
KapOOHUIBHOH rpynmbl. 'oMoNoTrHuecKye PANBL AMBACTHAOB W KETOHOB, o6was Qopmyia,
A3OMEpUS M HOMEHKTaTypa. (DU3HYECKHE CBOHCTBA ATBIETHMIOB U KETOHOR. XHMHUYECKHE
CBOWCTBA aIBICTHAOB W KETOHORB: peakimu  npucoenuuenus. OKHCICHHE aTbIeruos,
KQCCTBEHHRBIE peakuuy Ha anbAeruanl. CrocobH monydeHus u NPUMEHEHHE aNbAErHI0B H
KETOHOB.

OIHOOCHOBHEIC IIpejIebHbIC KaPHOHOBBIE KUCIOTHI. Ocobernoctu crpoenus MOIIEKY
KapOOHOBBIX KMCIOT. M3oMepws u HOMEHKJIATypa. DU3HYECKHE CBOMCTBA OJHOOCHOBHLIX
TPEAeLHBIX  KapOOHOBBIX KHCHOT. BoOmOpomHbie CRS3H MEXIY MOJIEKyllaMH KapOOHOBbIX
KHCTOT. XMMHUYECKHE CROMCTBA: KHCIOTHBIE CBOMCTBA, peakius srepuduranym, peakuun c
YHaCTHEM YIICBOAOPOAHOro pajukaia. Oco6eHHOCTH CROMCTR MYPaBbHHOM KUCTOTHI. [loHSsTHE
O IPOH3BOHBIX KAPOOHOBEIX KUCIOT — CIOKHBIX (upax. Mmuoroo6pazue kap6oHOBEIX KUCIOT.
Ocobennocti CBOHCTB HempeaeTbHbIX i apOMATHYECKUX KapOOHOBBIX KHCIIOT, THKapGOHOBBIX
KHCTIOT, THAPOKCHKapOOHOBEIX KHCNOT. [lpencTaBHUTeNd BHICIIHX KapOOHOBBIX  KHCJIOT:
CTCApHUHOBAL, MAIBMUTUHOBAS, ONCWHOBAN, AUHONCEAA, NUHONCHOBAS KWCITOTLL Crnoco6sr
HOJTyueHUs 1A TIPEMEHEHNE KAPOOHOBEIX KHCIOT.

Cnoxnsie s¢uper. ['omonoruyeckuii pszl, o6was hopmyra, u3oMepus u HOMEHKIaTypa.
Du3uvecKrHe 0 XHMHIECKHE CBOHCTRA: TMIPOITA3 B KUCITON M IENIOYHOM cpeje.

Kupel. Crpoerwe, usudeckre W XHMHUECKHE CBONCTBA XKHUPOB: I'MJIPOTU3 B KHCJIOH H
Wen0IHoM cpesie. OcOGEHHOCTH CRBOJCTB HKUPOB, COJZICPXKAIMX OCTATKH HENPENCTLHbIX JKHPHBIX
KHCIIOT. JKupsl B mpupoe.

Mpina kak conu BercIux KapOOHOBBIX KHCITOT, HX MOIOIIEE AeHCTBHE.

OOmasi  XapakTepucTuka YrIeBOIOB. Knaccudukamus  yriesoyon (MOHO-, au- H
To/mcaxapujibl). MoHocaxapuabr rioko3a, (pykrosa, raiakTosa, pu0osa, IE30KCHpHG03a,
Qu3UYeCKHe CBOHCTBA M HaxoxiaeHue B mpupoge. DortocHHTE3. Xumudeckue CBOHCTBA
[IOKOSBI:  PCAaKUMH C  y4aCTHEM CHHPTOBEIX H  aibAErMIHON [PYII, CIUPTOBOE M
MOJIOUHOKHCTOe  Gposkenue. [lpumenenme rmokose, eé 3mauenme B KH3HEICATCIBHOCTH
Opratusma. Jlucaxapujmel: caxaposa, MagbTo3a M JIAKTO3A. Boccranagnusaromme  u
HEBOCCTAHABNMBAIOIIME JHCAXAPUIbL [HAPOIM3 mCaXapuioB., Haxoxnenve B npupone wu
IpUMEHEHHE. Tlonucaxapumpr: Kpaxman, TIHKOTeH W IHe/monosa. Crpoenne makpomonexyn
Kpaxmama, TITHKOreHa M WELT0N03bl. ®uspueckre cBoiicTsa Kpaxmajga ¥ LEIUIO/I03bL.
XuMHAYeCKHe CBOMCTBA Kpaxmaia: THIPONH3, KAYCCTBCHHASA PEakidst ¢ HOMOM. XHUMHYECKHE

CBOHCTBA LEIUTIOIO3BI: THAPOIIH3, TIOLyYeHHE aupos nemmonoskL. [lonsTie 06 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO32, AlCTATHBIN MIENK).



OKCIIEPUMEHTANEHEIE METO L] M3YUCHHS BCIUICCTB W HX NPEBPALIEHWI: PACTBOPEMOCTS
PA3THYHBIX CIOHPTOB B BOJAE, B3aUMOICHCTBHE STAaHONA C HaTpHeM, OKHCICHHE 3THJIOBOIO
CIHpTa B albJeru]l Ha packaiéHHOH MeIHOM TIPOBO/IOKE, OKHCIEHWE 3THIOBOTO CIHPTA
AUXPOMATOM Kallks (BO3MOIKHO UCIIONLI0RAHUE BU/ICOMATEPHAIIOB), KAYECTBCHHBIE PEaKI[iA Ha
ATbJIETHIBI (¢ THAPOKCHIIOM JuammuHcepebpa(l) u ruapokcrzom menu(1l)), peaknus rmneprna
¢ runpoxcuaoM Menu(ll), xumugeckue coiicTra PacTBOpa yKCyCHOM KUCIOTHI, B3aUMOIEHCTBHE
pacTBopa TIIOKO3b! ¢ ruapoxcunom mean(Il), BsammoneficTsie Kpaxmajia ¢ MOIOM, pelleHue
JKCHCPHMCHTATBHBIX 33184 110 TeMaM «CHHpTsI 1 GEeHOTBD, «Kap6onoseie kuc/0TsL. ClomHbIe
3pupED,

A30TcoaepRaNINe OPraHuYecKHe COeHHCHHUS.

AMUHBI —  opranuyeckue UPOH3BOAHBIE  ammuaka., Krmaccudukarmms amuuoR:
ani(paruueckie U apoMaTHYECKHE; HCPBUMIHbIC, BTOPHYHbIE U TpeTHYHEIe. CTPOSHHE MOMEKYL,
obmast popmyra, uzomepus, HOMEHKITaTypa W (QU3HYeCKHe CBOMCTBA. XMMMUECKOE CBOHCTBA
a(paTHIeCKUX AMHUHOB! OCHOBHBIC CBOHCTBA, aJKHITMPOBAHNE, B3ANMOMICHCTBHE IIEPBHYHBIX
aAMHHOB € a30THCTOM KrACHOTON. CONMM aTKiIaMMOHHS.,

AHHJIHH — NIPE/ICTABHTENb AMHHOB apOMATHYECKOTO pana. Ctpoerue annmmna. Biaummaoe
BIMAHNE TPyl aTOMOB B MoJeKyse aHuiauHa. OcobeHHOCTH XMMHYECKHX CBOHCTR AHUITMHA.
KagecTeennrie peaxunn Ha amwmma. CrocoG TIOJIYUEHUSI M NIPUMEHEHHE alnQaTHYeCKuX
amurOB. ITonyuenve annmmna u3 auTpobensona.

AMHHOKHCIIOTEL Homenknarypa wu momepus. Ornensusie NPEACTABHTCIA (-
dMUHOKUCIIOT: MTHLKH, alaHiH. DH3uYecKue CBOMCTBA aMHHOKMCIOT. XUMUUecKie cBoifcTBa
AMHHOKHCIOT KaK aM()OTEePHbBIX OpraHUYecKux COCIHHEHHH, peaKius MOJIUKOHICHCAIINY,
00pasoBaHMe NEeNTHAHON cBA3u. Bromormueckoe 3nayeHue AMHHOKHCNOT. CHHTE3 M THAPOIN3
MENTH/IOB.

Benku xax npuposmsie momamepel. lleppuynas, BTOpuuHAs W TpeTHuHAs CTPYKTYypa
OenkoB. XHMHYECKHE CROHCTBA GelKOB: FHAPO/IA3, NCHATYPALNs, Ka9eCTBEHHbIE PeaKIny Ha
OeIKu.

OKCIepUMEHTANbHbIE METOMB H3YYeHHA BEIICCTB M HX NpeBpallieHuii: pacTBOpenne
OeIKOB B BoJe, J€HATYpAIHs GelKoB [IpH HarpeBaHWH, IIBETHbIC PeaKIUU Ha OeNKH, perenne
IKCIICPUMEHTAILHBIX 33714 [0 TeMaM «A30TCOEepKalie OpraHHYeCKHE COCOMHEHUS» W
«PacriosHaBanme opranuyecKux coeuEeHTNY.

BhICOKOMO/IeKy IApHbIE COSTHHEHMUS.

OCHOBHbBIE TIOHSTHS XUMUU BBICOKOMOJICKYIAPHBIX COCAMHEHUH: MOHOMED, MOMAMED,
CTPYKTYPHOE 3BEHO, CTCNECHb IOMMMEPH3ANMM, CDPETHSIS MoJexynspaas macca. OcHOBHEIE
MCTO/BL CHHTE3a BBICOKOMOJICKYTISPHBIX COSTMHEHUM — IOTHMEePH3aIHs 1 MOJTMKOH/IEHCAIUS.

Ilonmmepnsie MarepHasL. [TnacTmaccs (moMMATHIEH, HOJTHIIPOTHIIEH,
NONMABUHUIXTOPH I, HOJMCTHPOI, [OJTUMETHIIME TAKPHJIAT, HOJIMKAapOOHATEI,
NONMUdTHIICHTepedTanar). YTunusanus u nepepaboTKa ITacTHKA.

OJIaCTOMEDPEI:  HATYANBHBIA  KaydyK, CHHTETHYCCKHC Kayyykn (OyTaaueHORHIH,
XJIOPOIIPEHOBBIH, H30TIPCHOBEIN) H CHIIMKOHbL. Pe3nHa.

Bosokna: marypansusie (X710M0K, IIepCTh, IIEIK), HCKYCCTBEHHBIE (BACKO3a, AlleTaTHOE
BOJIOKHO), CHHTCTHYECKHE (KalpOH 1 JIaBCaH).

[lomumeprr  crienMaIBHOrO  Ha3HAYCHHS (Tedion,  KeBiap,  BIEKTPONPOBOIALIME
IOJIHMEPBI, OHOpasJIarasMble HOIUMEDHT).



OKCIepUMEHTANBHEE MEeTOBI H3YHCHHsI BEIICCTB M WX IIPEBPAIEHHH: 03HAKOMJICHHE C
00pasiamMe NpHPOIHEIX W HCKYCCTBEHHBIX  BOJIOKOH, IJIACTMACC, KAYUYKOB, peLIeHHE
IKCIEPUMEHTATBHBIX 33124 110 TeMe «PaciosHaBaHUe IIACTMACE H BOJIOKOHY,

Pacuérurre 3amaum.

Haxoxnenue Motexyssproi hopmy.isr OPraHHYECKOTO COEMHEHHS 10 MACCOBBIM JOJISIM
9JIEMEHTOB, BXOIMINMX B €r0 COCTAaB, HAXOXICHHUE MOJICKYJIAPHOM (DOPMYITBI OpPraHHyecKoro
COCIMHEHAS 110 macce (0OBEMY) MpOYKTOB cropamms, no KOJIMYECTBY BelecTBa (Macce,
00BEMY) MPOSYKTOB PeakiUH W/MTH HCXOTHEIX BCIIECTB, YCTAHOBIICHAE CTPYKTYPHOM (hopmys:
OPraHMYECKOTO BELICCTBA HA OCHOBE €r0 XHMWYECKUX CBOMCTB HIIH crocoboB mony4eHus,
OHPEAEICHAE N0 BRIXO/1a MIPOJIYKTA PEaKIHH OT TEOPETHYECKH BOIMOKHOTO.

MexnpeamMernsie cBs3u.

Peanusanus mexupeaMerasx casseii IpH H3Y4EHUH opraHudeckoit xumuu B 10 Kiracce
OCYILCCTBIICTCSl YEPE3 WMCHOIB30BAHME KaK OOIIHX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
NOHATHH, IPAHATLIX B OTAETBHBIX TIPEIMETAX €CTECTBCHHO-HAYYHOTO [HKJIA.

OOGmmue ecTeCTBEHHO-HAYYHEIE HOHATHS: ABJICHHE, HAYYHBIA (AKT., I'MIOTE3a, TEopws,
3aKOH, aHamu3, CHHTE3, Kiaccuukanys, HabironeHwe, M3MEPEHHUE, IKCIEPHMEHT, MOMEIS,
MOJICIHPOBAHHE,

Ou3uKa: Marepus, aTom, JIEKTPOH, IPOTOH, HEHTPOH, MOJNEKY/a, SHEepreTHYCCKHiA
YPOBCHD, BELIECTBO, Te10, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (u3HIeCKe BeTHUMHEL
C/IMHHIIBI H3MEPCHUSL, CKOPOCTE, JHEPIUS, Macca.

buomorus: xnerka, OPTaHM3M, JKOCHCTeMa, Ouochepa, meraGomasm, HAaCJIEICTBEHHOCTD,
aBTOTPOHBIE U rerepoTpodubI T nuTanud, Opoxenue, QOTOCHHTE3, IBIXAHUE, Oenxwu,
YIJICBOLBL, KAPbI, HYKIICHHOBBIE KUCTOTBL, (PEPMEHTEL.

I'eorpadyusi: mosiesHsle uekomaeMele, TOMIHBO.

Texuonorns: nUINEBBIE MPOAYKTH, OCHOBLI PAMOHAILHOrO NUTAHKS, MOIOIINE CPECTRA,
MaTEpHalibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILAS 1 HEOPTAHWYECKAS XUMUS

Teopernueckne ocHOBBI XUMuH.

Atom. CocTar aToMEEIX simep. XuMrHecKHi 37eMeHT. Usoronsl. CTpoeHre 3neKTpOHHBIX
000JIOYEeK aTOMOB, KBAHTOBBIC YHCIA. OHEPIETHYECKHE YPOBHHU H IOAYPOBHH. ATOMHBIE
opburany. KraccupuKanns XUMHUECKHX 31eMEHTOR (s-, p-, d-, f~omementsl). Pacnipenienrenne
IEKTPOHOB [0 AaTOMHBIM OpOUTAIAM. DJIEKTPOHHBIE KOHQUIypallMl aTOMOB 3IIEMEHTOB
[IEPBOrO—YETBEPTOrO IEPHOJOB B OCHOBHOM M BO3GYKISHHOM COCTOSIHHHM, HJIEKTPOHHBIE
KOH(HIyparmu HOHOB. DJIeKTPOOTPHIATE THHOCTE.

[epuonwyecknit sakon u [lepmommyeckas cucTema XUMHYecKux smemeHToB JI.U.
Menzencesa. CBsise NepHOIHYECKOTO 3aKOHA W llepronnyeckoil cueTempr XHMHMUeCKHX
JIEMEHTOB € COBPEMEHHOM TEOpHEH CTpPOeHMS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTE
XHMHHECKMX 3]ICMEHTOB U OOPa3yeMBIX HMH IIPOCTEIX M CIOKHBIX BEIIECTE 10 rpynmnaM u
eproiaM. 3HaUCHHE NEPHOIMHECKOTO 3aKOHa J.N. Meunneneera.

XuMuueckas CBsI3b. Buasl xumudeckod cpszu: KOBalleHTHas, WOHHAs, META/LIMYecKas.
Mexanusmbl 06pasoBaHys KOBANCHTHOM CBA3M! OGMEHHEH 1 AOHOPHO-AKIENTOPHBIA. DHeprus
U JUTHHA CBA3H. [TONSPHOCTS, HAIPABIEHHOCTh M HACHINACMOCTh KOBATEHTHOI cBszu. Kpatrere
cBa3H. Bogopoamas cBa3s. MexMoeKyIspinie R3amMOneCTRIS.



BaeHTHOCTE W BameHTHBIE BOAMOMKHOCTH aromMoB. CBsi3b BJIEKTPOHHOM CTPYKTYPEI
MOJICKY]l C MX T€OMETPHYECKHM CTpOEHHEM (Ha [IpUMEpE COEIMHEHUH 3/IEMEHTOB BTOPOTO
NIEPHO/Ia).

[Ipencrasnenne o xommmexcrbx cocuHeHuAX. CocTaB  KOMIUIEKCHOT® — MOHA:
KOMIIIEKCO00pa3oBarelb, MUraHIbL 3HAYCHUE KOMILTEKCHBIX coenunenuil. [lonstHe o
KOOPpAHMHAITMOHHOM XHMUH.

Bemecrsa monexy:apuoro HCMOJICKYJIIPHOTO  CTpoeHMsA. Tumbl KpHcTamyuecKmx
PCIIETOK (CTPYKTYpP) U CBOMCTRA BEIIECTB,

Houstue o auenepcrsix cucremax. Mernnnsie pacTBopEL. Ilpencrasienne 0 KommouIHBIX
pactBopax. CrnocoGsl BEIpaskeHHs KOHLCHTPalliK PacTBOPOB: MACCORAs MOIS BENIECTBA B
PacTBoOpe, MOMApHas KOHUEHTpaumws. HacenmeHmsie u HCHACBIIICHHBIE  PACTBOPHI,
PacTBOPUMOCTE. KpucTasioruiparer.

Knaccupuxanus u HOMCHK/IATYpa HEOPTaHWYECKHMX BENIECTB. TpPHBHAIBHBIE HA3BAHWS
OTACTBHBIX TIPENCTABHTE/IEH HEOPraHMHECKUX BELIECTB,

Knaccnpukanms xumuuecknx Peaknuii B HEOPTaHUYECKON M OPraHuYecKod XUMHH. 3aKOH
COXpaHCHHs MAcCChl BEUIECTB; 3aKOH COXPAaHEHHS W MPCBPAIICHHSI SHEPIUA IIPH XUMHWUYECKHX
peakuusx. TemmoBsre addexTsr XuMAYECKHX peaxnui. TepMoxumuyeckye ypasHeH s,

CKopocTh XHMHYECKOH PEaKIMK, €8 3aBUCHMOCTE OT PasnHUYHBIX (GaKTopoB. 'oMOrenHbIe
U IeTeporenHsIe peaknun. Karanus u xaranmasaTopst.

OBparumbie u  HeoGparumbie peaknun. XuMHYeCKOe paBHOBecwe. KOHCTAHTA
XHMHYECKOTO paBHOBeCHS. DaKTOPBI, BAMSIONIME HA MONOKEHUE XUMUYECKOTO PaBHOBECHS:
TCMIICPATypa, NaBIICHUE U KOHIEHTPALMH BELIECTB, YYaCTBYIOMHX B peakuuu. [lpunnun Jle
[latense.

DIeKTpoNMTHYECKas. muccommanms. CHIbHBE W cnabble  31eKTpoMuTE.  CreneHs
Aucconnanu. Cpeia BOXHBIX PACTBOPOB: KUCJIOTHasI, HeHTpabHas, menodnas. Bomoponmerit
noxasareins (pH) pacteopa. I'maposnus coseit. Peakmun HOHHOTO o0meHa.

OKHCIHTENIBHO-BOCCTAHOBATEILHBIE peaxkimu. Crenenb oxkucnenmsi. OKUCIHTENb W
BOccraHoBATENb. [Iponecchl OKHMCICHHS W BOCCTAHOBICHHS. BakHemmie OKHCIIUTENH H
BOCCTanoBHTECTH. MeTon aeKTpoHHoro Hananca, SIeKTPOJIH3 PACTBOPOB H PACILIABOB BELIECTS.

DKCIepUMEHTATBHEIE METOJIbI H3YHYCHHA BEIIECTB M MX NPEBpALEHHIT: pasiiokeHne
[IEpOKCHAA BOLOPOZA B MNPHUCYTCTBHM KaTalu3aTopd, MOMeNH KPUCTAIMIECKUX PEIETOK,
MPOBCICHUE  PedKIMi HOHHOrO OOMCHA, ONpeeleHHe CPEIBbl PACTBOPOR € [OMOIIBIO
HH/MKATOPOB, M3YYCHUE BIIMSHUS ParTHUHEIX (AKTOPOB HA CKOPOCTH XHMHUCCKOMN PeaKiuu u
[OJIOKEHHE XHMHUYECKOTO PABHOBECHSI.

Heoprannyeckas xumus.

[lomoxenne memeramnos B Ilepuommueckoll cucTeme XUMHUYECKHX 3sieMeHToB JI.U.
MenzgeneeBa u ocobennocTu CTPOCHHS HX aTOMOB. DusHuYecKWe CBOHCTBA HEMETAIIOB,
ANTOTpOIHS: HEMETALIOB (Ha IIPUMEpE KUCIIOpO/a, Cepsl, hocdopa u yrieposa).

Bonopon. Tlonydenwe, busmueckue u xuMuueckiue CBOMCTBA: PEaKLUH ¢ METAIAMH U
HEMETA/LIaMH, BOCCTAHOBUTENbHbIE CBOHCTBA. ' uapub:. ToMIMBHbIE SleMEHTEL

lanorens:. Haxoxzuenne B npupozne, cmocoGst MOTyUYeHUs, PUIHUECKHE U XHMHICCKHE
cBO#cTBa. ['amorenoBonoposl. Baskmeiiime KHCJIOPOACOAEPHKAIIME COCMHEHUSI TAJIOreHOB.
JlaGoparopHeie i npoMBIITICHHEIE CITOCOGH [ojryqenus rajnoreHos. IIpumenenue ramorenos u
HX COCIUHEHHM,



Kucnopon, ozon. JlabopatoprEle u mpoMBuINEHHBIE CHOCOGH TIONYYEHUS KUCIOPO/Ia.
DH3uYeCKHEe W XHMHYCCKHE CBONCTBA 1 NPUMEHEHAE KHCIOpOJa W o030HA. OKCHIBI U
TIEPOKCH/IBL.

Cepa. Haxoxpmenne B mpupose, cnoco6ur NONYIeHHMs], (DH3UUECKHE W XUMHYECKHE
coiicTBa. CepoBozopon, cymbbujer. Oxcun cepri(TV), oxcun ceper(VI). Ceprncras u cepras
KHCIIOTEI M mX comu. OcobeHHocTi cpoiicrs CepHOH KucnoThL. Ilpuvenenue cepsl u ed
COeTMHEHMH,

Asor. Haxoxenne B mpupoze, crnocoGbi HONMyYeHHs, (QU3NUECKHE W XUMUUECKHe
CBOMCTBA. AMMMAK, HUTPHIBL OKCHIB a30Ta. A30THCTas M a30THas KHCIOTHI M WX COJIH.
OcobeHHOCTH CBOMCTB A30THON KHCIOTHL [lpumencrHue azora u ero coenmuenmuii, A30THEIE
yaoOpenus.

®ocdop. Haxoxgenne B mpupose, crocoGer IOMYyYEeHHUs, (PU3HNYECKHEe M XUMHYECKHE
ceofictBa. Dochumsl m pochun. Oxemusr bocpopa, tdochopras xmcrota m e comm.
IIpumenerve docdopa u ero coenunenwit. @ochopHste yaoopenus.

Yraepon, HaxoxmeHwe B IpHUpoze. AToTponHsle Moaubukarmy. Ouzdyeckne 1
XWMHYECKHE CBOMCTBA IPOCTHIX BEIECTB, 00pa3oBaHHBIX yrneponom. Oxemp yranepopa(Il),
okcua yriaepoga(IV), yronemas xucmora u ed conm. AKTHBAPOBAHHBIE yIOJb, a1COPOLHS.
Dymnepensl, rpaden, yriepommble HaHOTPyOKH.  [IpuMeHeHWE TIPOCTHIX BEILIECTB,
00pa30BaHHBIX YTIEPOOM, # €r0 COeTHHEeHH I,

Kpemnuii. Haxoxnenue B IPUPOJIE, CTIOCOOBI MOMYYECHHS, (GHIMYECKHE U XUMHYECKHE
cBokicTBa. Oxenn kpemuns(lV), kpeMHreBas KHCI0Ta, CHIMKaThl. [IpuMeHeHue kpemHus u ero
coenuHeHUM. CTEKII0, €10 NOMYYeHNE, BUAbI CTEKIIA.

Ionoxenue merannos B [leprognueckoit cucreme Xumudeckux anmeMeHToB. OcobenHocTH
CTPOCHMS SEKTPOHHBIX 000I0YeK aToMOB MeTauioB. Obmue ¢usmueckme croiictBa MeTaNIOB.
IIpumenenue Metamios B 6BITY 1 TexHuke. Cluiasbl METallIOoB.

ODNeKTPOXUMHTECKHH s HalpsukeHUH  MetammoB.  O6mme  crmoco6sl HOITYdeHHAS
METAIUIOB: THIPOMETAITYPIsl, THPOMETALTYPIys, SneKTpoMeTatyprus. Ilorstie o Kopposum
MeTayLIoB. CrIoCOBHI 3aMMTEL OT KOPPO3HHK.

Ofmas xapakTepucTHKa METALIOR IA-rpynmer Ilepuoanyeckoit crcTeMBI XIMHUECKHX
dileMeHTOB. Harpuil u kanuii: nosydenwe, pusnyeckne u XUMHUECKHe CBOMCTBA, NIPUMEHEHHE
HPOCTBIX BEMICCTB U MX COENMHEHHIH.

Ofmmas xapakTepUCTHKA METALIOB IIA-rpynns! ITepuomuueckol CHCTEMBI XHMAUCCKHX
JUEMCHTOB. Maruuii u Kxamenwmii: nonywenue, ¢msmveckme u XHMHYCCKHC CBOICTBA,
TIPUMEHEHHE [IPOCTBIX BEIIECTB U MX COSTMHCHUM. YKECTKOCTL BOJIBI H CIIOCO6H e& YCTpaHEHHs!.

AIIOMUHUY: HONy4eHue, GU3NYECKUE U XUMUYECKHE CBOHCTBA, OPUMCHEHWE IPOCTOrO
BEIMECTBA W ero coenuHeHAH. AM(MOTepHBIC CBOMCTBA OKCHAA W THAPOKCHIA ATFOMHHHUS
THAPOKCOKOMIIIEKCHI aIIOMUHMUSL.

Obmas xapakrepucTHKa METAaUIOB MOGOYHBIX noarpynn (b-rpynm) Ilepuwognueckoit
CHCTEMBI XMMHUECKHUX 3JIEMEHTOB.

PH3KYECKHE I XHMHYCCKHE CBOMCTBA XPOMA U €ro coemuHeHnd. OKCHBI H THAPOKCHIIEI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsr u AUXPOMATBL, UX OKHUCIUTENBHEIE CBONMCTBA.
[onyuenue n npumenenue xpoma.

DusnueckHe W XHMUYECKHE CBOHCTBA Mapranma W €ro coeauHenwii. Baxmelimmue
coenmnenns Mapranua(ll), mapranna(IV), mapranma(VI) u mapranna(VID). Ilepmanranar kaams,
€r0 OKUCIATENLHBIC CBOMCTRA.

i}



Dusnyeckue 1 XUMHYECKHe CROHCTEA KeJle3a 1 ero cocimHeHUH. OKCHIBI, THAPOKCHIB! |
comu sxenesa(ll) u xxenesa(lll). Ionyuenue u IIPHMEHEHUE XKejle3a | ero CIJIaBoB.

Du3nyeckye 1 XUMHUECKHE CBOHCTBA MCIH 1 e€ coennHenuid. [Tonyuenue u npumenenne
MEIH H €€ COCTHHCHUH.

Llunk: monyuenne, hu3ndeckie 1 xuMmuueckue CBOHCTBA. AM(BOTEepHBIE CBOJCTBA OKCHIA
¥ THIPOKCH/IA IMHKA, MHAPOKCOKOMITIEKCE UHKA. IIpHMeHeH e KA 1 6o COEIMHEHUH,

OKCTIEPUMEHTANILHEIE  METOIE] USYUCHUS BCLIECTB M WX NpeBpalieHnii: wu3ydenue
O0pa3soB HeMETawIoB, rOpeHHe cepsl, Qocopa, Kenesa, mMarHus B KUCIIOpOJie, U3yYeHue
KOMIEKIME «Merammel W ChmaBel», B3amMOIEHCTRIC IIEJIOYHBIX W IEJOYHO3EMEITBHBIX
METAJLIIOB € BOLOH (BO3MOKHO HCIIOIB30BAHME BHICOMATEPHUAIOB), B3aUMOJICHCTRIE MHKA W
KEIIesa € pacTBOpaMK KUCIOT U IesI0vei, KaueCTREHHbIC peaKiii Ha HEOPTAHUYECKHE aHHOHE,
KaTHOH BOZOPOJia M KaTHOHBI METAJLIOB, B3aUMOICHCTRIE TH/IPOKCH/IOB ANMIOMUHUS M [[MHKA C
PACTBOPAMHU KHCIIOT U IIENOYEH, pelleHne SKCIePUMEHTAIBHBIX 3aMad 110 TemaM «[° aJIOreHBDY,
«Cepa u e& coeuaenus», «A30T I docdop n ux coemmuennsy, «MeTanTs rIABHLX OATPYIII»,
«Mertasb 10609HBIX TOATpPYIIY.

XHMHA H )KH3HD.

Poms xumun B obecnevenun yerounsoro PasBUTHs 4enoBeyecTBa. [TonsTHe 0 HayuHbIX
METOMaX IO3HAHMA M MCTOMONOTMM HAYYHOI'O WCCIETOBAHMSL Hayunbie npmrummns
OpraHu3allii XHMHYECKOro Tpou3BoAcTBa. IIpoMbmmiennie croco6u! TOJIyYEeHUS BASKHEHTITHX
BELIECTB (Ha MPHMeEpEe MPOM3BOICTRA aMMUAKA, CEPHOM KUCIIOTEI, MeTanoa). [IpoMbiiieHHbie
CIIOCOOBI MOJIYYEHUS METAaUIOB M CILIABOB, XHMHUECKOE 3arpAsHEHUE OKPYXaromeil cpeas! u
€ro mocaeAcTBHA. Ponk xuMuu B obecrneyennu BHEPreTUYeCcKol 0€30acHOCTH.

XUMHUSL B 3[0pOBbE UETOBEKa. JlexapcTeennbie cpencTa. [lpaBuma memoTE30BAHHS
JICKApCTBCHHBIX TTPENapaToB. POk XUMHUHM B Pa3BUTHH MeTHIMHDL,

XUMHS UIH: OCHOBHBIE KOMIIOHEHTDI, ITHIEBLIE no6asku. Pons Xxumun B obecredenin
NUIICBOH O€301MacHOCTH.

KocmeTnueckue u mapdromeprsie cpeactsa. beitoBas xumus. IpaBmia 6e3omacHoro
HCIOIB30BaHAs NPENapaToB OBITOBON XUMHH B TIOBCEIHEBHON KL,

XHMHS B CTPOUTEIBCTRE: Ba)KHEHIIIHE CTPONTETBHBIE MaTepHaIIkI (LIeMeHT, GeTon).

XUMHS B CEBCKOM XO3SACTRe. Opranmdeckue u MUHEpATbHBIE yuoOpenus.

CoBpemeHHbBIE KOHCTPYKIMOHHBIE MATEPHAJIbL, KPaCKH, CTEKJIO, Kepamuka. Matepuaist
s dnexkTponuku. Hanorexuonorum.

Pacaérabie 3anaun.

Pacuérer: maccel BemecTBa mim 06BEMA ra30B 110 H3BECTHOMY KOJIMYECTBY BEINECTRA,
Macce Wil 00BEMY OJIHOIO U3 yHaCTBYIOMAX B PeaKIHu BEIIECTB, Macchl (00BEMA, KOMYeCTRa
BEINECTBA) NPOAYKTOB PEaKIWU, €CTH OJHO U3 BEIeCTB HMeeT npruMecH, Mmaccel (00BEMa,
KOIMHYECTBA BEIIECTBA) HPOAYKTA PeaKiHH, eCiiM OJHO W3 BEIeCTB JAHO B BHJIE PacTBOpa ¢
OMpemeéHHON MaccoBOH moJeit PAacTBOPEHHOIO BEIIECTBA, MACCOBOH JOJIH H MOJIAPHOMH
KOHLCHTpAIlMA BEIECTBA B PACTBOPE, JOJH BBIXOAA NPOIYKTA peakiuy OT TEOpPeTHYeCKH
BO3MOJKHOTO,

MexnpeamerHsie cas3u.

Peannsanus mexnpenMerHsix caszeii IIpA H3y4eHNN OOLIel ¥ HeOPraHuJyecKoi XUMHUH B
I1 xyracce ocymecTBiseTcs Yepes HCHONB30BAHNE KAK OOIIMX €CTEeCTBEHHO-HAYYHBIX [OHSATHI,
TaK U IOHATHH, IPHHATHIX B OTAEIIBHBIX IIPEIMETAX €CTEeCTBEHHO-HAYYHOTO [THKJIA.



O061mme CCTECTBCHHO-HAYUHBIE MOHATHA: SIBICHHE, HAyYHBIH (akt, runoreza, Teopms,
3aKOH, aHalM3, CHHTE3, KIacCH(UKAIHs, NEPUOLMYHOCTE, HAOMOJICHHE, H3MEpPEHHE,
9KCIIEPUMEHT, MOJIENb, MOJIEIIHPOBAHHE.

Dusnka: matepus, MHUKPOMHD, MAKpOMHp, aroM, 3JeKTPOH, IPOTOH, HEHTPOH, HOH,
M30TOMIBL, PaMOaKTUBHOCTh, MOJIEKYJA, SHEPTeTHUYeCKHi YPOBEHB, BEILECTBO, TENO, 0OBEM,
arperaTHoe  COCTOAHME BEWIECTBA, HUEATLHBIH ras, (pusHYeCcKre BeNMYMHBL, eTHHMIE!
H3MEPCHHS, CKOPOCTD, YHEPIMs, Macca.

buonorust:  kietka, OpraHu3M, sKocucreMa, Ouocdepa, MeTabonu3M, Makpo- u
MUKPOSJIEMEHTBI, GEJIKH, JKMPEL, YTIEBOEL, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHEL,
KpYTOBOPOT BEIIECTB U I1I0TOK 3HEPTHH B SKOCHCTEMAX.

["eorpadus: munepansr, TOPHbIE OPOTIEL, IONE3HEIC HCKOIIAEMBIE, TOILIHBO, PECYPCHL,

Texuonorus: xumuyeckas HIPOMBILLICHHOCTD, META/LIYPIHS, CTPOHTENBHEIE MaTepHAEL,
CENbCKOXO3SMCTREHHOR I[IPOM3BOMICTRO, IHIIEBAs HOPOMBIIIUIEHHOCT,  (hapMaleBTHuecKas
MPOMBIIIIEHHOCTD, IIPOU3BOICTBO KOCMETHYECKIX [pernaparos, TIPOU3BOCTBO
KOHCTPYKIMOHHBIX MATEPUAIIOB, 3IEKTPOHHASI IIPOMBIILICHHOCTh, HAHOTEXHOJIOI UM,



[UIAHUPYEMBIE PE3VJILTATBI OCBOEHHUSA ITPOTPAMMEBI TI0 XUMHUW HA
YI'IYBJIEHHOM YPOBHE CPEJTHET'O OBII[ET'O OBPA30BAHUS

JIMYHOCTHBIE PE3Y.JILTATBI

B cooteercTRME ¢ cHCTeMHO-IESTEBHOCTHEIM NOXO/IOM B CTPYKTYpPE JIMYHOCTHBIX
PE3YJIbTATOB OCBOCHMA NpeaMera «XHMHS» HA YPOBHE cpeanero obmero obpazoBanms
BBUICJICHBI CIIEAYIONIAE COCTABIAIONIUE; OCO3HAHNE ofygaromumucs POCCHHCKOH rpaxIaHcKOoMH
WACHTHIHOCTH; TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOATETBHOCTH U CaMOOIIPEIEIEHHIO;
HATMMAE  MOTHBAMM K  OOY4eHMIO; TOTOBHOCTE M CHOCOBHOCTE odyyarommxes
PYKOBOJCTBOBATLCA HMPUHSATHIME B OOILECTBE TPABHIAMH H HOpPMaMHU [IOBEJAECHUS, HANIUYLe
PABOCO3HARMS, IKOJIOTHHUECKOH KYIBTYPHL, CIIOCOOHOCTE CTARNTL LEIH U CTPOUTH KHU3HCHHBIC
ILTAHBL,

JInunoCTHEIE pesynbTaThl OCBOSHHS IPE/IMETa «XHMUS» OTPaXKAOT ChOPMHEPOBAHROCTS
OTIBITA NIO3HABATETLHOH M NPAKTHIECKOH EATENBHOCTH 00YYAIOIMXCS B Iporiecce peanusaun
00pa3oBaTenLHOM AEATEIBHOCTH.,

JIMUHOCTHBIE Pe3yIBTaThl OCBOSHHS mpeaMeTa <« XAMESH OTPaXkaT CPOPMHPOBAHHOCTE
OIIBITA NIO3HABATCILHON M NPAKTHYECKON NESTeILHOCTH O0yHaroILIHXCs B IPOLECCE PeaTH3aiuy
00pazoBareIbHON JESTENLHOCTH, B TOM YHC/IE B YACTH:

1) rpaxnanckoro Bocnuranus:

OCO3HAHMS 00YUAIOMHMHCS CBOHX KOHCTHTYIHOHHBIX IpaB u 00A3aHHOCTEH, YBAKCHUS K
3aKOHY | [1PABOIOPSIIKY:;

TPCICTABICHAS O COLMATBHBIX HOPMAaX M TPABHIAX MEKTHYHOCTHBIX OTHOIICHHH B
KOIIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIEATENLHOCTH IIPH CO3IaHMH Y4eOHBIX POEKTOB,
PCLICHAN Y4eOHBIX U N03HABATE/IBHBIX 32,184, BEIIOTHEH MM XUMAUCCKHX DKCTIePUMEHTOB;

CHIOCOOHOCTA MOHMMATh U IIPHHUMATE MOTUBBI, HaMEPEHUS, JIOTHKY ¥ apryMEHTEI IpYyrux
TIp¥ aHANA3€ PAsIMYHBIX BUAOB yIeOHOH JesTenbHOCTH:

2) NaTPHOTHYECKOr0 BOCTIHTAHMS:

ICHHOCTHOrO  OTHOUICHHS K HCTOPHYECKOMY H HAYYHOMY HACIEJIHIO OTEYECTBEHHOM
XHUMHH;

YBAKCHISL K TIPOLICCCY TBOPYECTBA B ODJACTM TEOPWH M NPAKTHYECKOTO IIPHIIOIKEHMS
XAMHHM, OCO3HAHHUS TOTO, Yr0o NAHHEIE HAYKH ECTh PE3YNbTAT JUIMTCIIbHBIX HAOIIOJIeHHI,
KPOUOTIHUBLIX OKCIEPHMEHTANBHBIX [IOKCKOB, NOCTOSHHOTO TPyAa YIEHBIX H [IPAKTHKOB;

MHTEPECA U MO3HABATENBHBIX MOTHBOB B [IONYYCHHH W [OCIIEAYIOIEM aHamu3e
MH(OPMAIHH O IEPEIOBBIX TOCTHKEHMSIX COBPEMEHHON OTE€YECTBEHHONW XHMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCHHTAHNSL:

HPaBCTBCHHOIO CO3HAHUS, STHYECKON0 MOBE/ICHHSI;

CIOCOOHOCTH ~OLIGHUBATH CHTYAIIHH, CBSI3aHHBIE C XHMHYECKIMM ABJICHUAMH, WU
IPHHAMATE OCO3HAHHbLIE PEMIEHMS, OPHEHTHPYSCh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI H
IIeHHOCTH;

TOTOBHOCTM OLCHUBATL CBOE MOBEICHUE M IIOCTYIKH CBOMX TOBApHIIEH C IO3UITH
HPaBCTBCHHBIX U MPABOBBIX HOPM M C YIETOM OCO3HAHMUS TIOC/IEICTRI IOCTYIKOB;

4) dopmupoBanus KyaLTYpHI 310POBBI:

IOHHMAaHHsl [EHHOCTEH 3J0pPOBOrO0 M Oe30macHOro obpasza xu3HM, HEOOXOMHMOCTH
OTBETCTBEHHOI0 OTHOIIEHHA K COOCTBEHHOMY (hr3HUecKoMy NICUXHYECKOMY 3J0POBBIO;



CoOmoieHus TpaBun 6Ge3onacHoro obpameHnus ¢ BemecTBaMy B ORITY, MOBCeIHEBHOMN
KU3HH, B TPy0BOM JESATEIBHOCTH;

HOHMMAHUS [CHHOCTH NpPAaBWJI MHIMBHIYAIbHOTO M KOUICKTHBHOFO OezonacHoro
HOBCICHUA B CHTYaLMsIX, YTPOKAIOIUX 3A0POBBIO U 3KH3HH JIOJIECIH;

OCO3HaHHA TIOCIEACTBUM W HENPUSTHS BPEIHEIX TIPUBBIYEK (YIOTpeGIeHNs aiKoros,
HapKOTHKOB, KypeHHs);

5) TpynoBoro Bocnuranus:

KOMMYHHUKaTHBHOM KOMIETEHTHOCTH B y4eOHO-HCCIIe[0BaTENbCKOI JeATENBHOCTH,
OOIECTBEHHO MONE3HOM, TBOPYECKOH U IAPYrUxX BHIaX ACATCIIEHOCTH,

YCTAHOBKH HAa aKTHBHOE YYacTHE B PCIICHUH [IPaKTUYECKHUX 3a7a4 COMHAIBHOM
HAlIPaBJICHHOCTH (B paMKaxX CBOEIO KIacea, ITIKOJIEI);

HHTEpeca K NPAKTHIECKOMY H3YYCHHIO MPOdeccHii PasIMyHOTO pojaa, B TOM 4YHCIEC HA
OCHOBC IPUMCHCHMS IPEAMETHBIX 3HAHUI 110 XHMUH;

YBAIKCHUS K TPYAY, JIOAAM TPYa H PE3yIbTaTaM TPYJIOBO# JIeITeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOOPY HHIMBHIyaNEHOM TPaeKTOpUH 0OpazoBaHusl,
Oyaymeit mpodeccun u peanusanum coGCTRBEHHEIX KASHCHHBIX IVIAHOB C YYETOM JIHYHOCTHBIX
HHTEPECOB, CIOCODHOCTEH K XMMHH, HHTEPECOB U NOTpedHOCTeH 00mecTBa;

6) HK0T0rHYeCKOro BOCHHTAHMS:

IKOJIOTHHECKH 11eJ1ec000pa3sHOro OTHOMICHHS K IIPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHHSI
MKH3HA Ha 3eMie;

TMOHUMAHUA ITO00AIBHOIO XapaKTepa KONTOTHYECKUX [TpOOJIEeM, BIIMSHHS 5KOHOMHYECKHX
TTPOLIECCOB Ha COCTOHUE MPUPOJIHON H CONUANBHOM Cpebl;

OCO3HaHHs! HEOOXO0AUMOCTH HCIIOJIB30BAHMS TOCTHKCHMI XHMHH JUTS PEIIEHAS] BOIIPOCOR
PaLMOHATIEHOIO TPUPOIOTIOIE30BAHKS

AKTABHOTO HCTPUATHS IEHCTBUY, HPUHOCAINHEX Bpex OKpY3Karowie mpupogHOi cpere,
YMEHHUS HPOrHO3HPOBATH HEONATONPHATHEIE SKOIOMHHYECKHAE MOCIEACTRHAS NPeANTPHHEMAEMbIX
NEHCTBAN W IIPEOTBPALLATE HX;

HATIMYMS.  PasBHTOIC OKOJIOTHYECKOTO MBIIUIEHHS, 3KOIOTHYECKOi KYJIBTYDEI, OIBITA
AGATCIBHOCTH  OKOJIOTMYECKOH HAMPABIICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMH B
NO3HABATEIEHOM, KOMMYHHKATHBHOH B COIMATIBLHON IPaKTHKE, CTIOCOOHOCTH W YMEHMS aKTHBHO
IIPOTHBOCTOATH UACOIOrHA XeMOMDoGHH;

7) UEHHOCTH HAYYHOTO TO3HAHHS:

MHPOBO33PEHUA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO —pa3sBHTHS HAayKu W
OOLIECTBEHHOM MPAKTHKH;

TIOHMMaHMSl CTICNM(UKA XUMHH KaK HAYKH, OCO3HAHHS of pomu B (QopmupoBanun
PAllHOHATBHOI0 HAYYHOTO MBIILIEHUS, CO3MaHUH TEJIOCTHOIO HpPEACTABICHUS 00 OKpPYIKAIOIEM
MHPE KaK O CAMHCTBE IPUPOJLI H YETIOBEKA, B IMO3HAHHH MIPUPOIHBIX 3aKOHOMEpHOCTElH U
PEIICHUH TPOOIEM COXPAHCHHS IPUPOIHOTO pPaBHOBeCHsI;

yOeKIERHOCT B 0COBOM 3HAYAMOCTH XHMHU AJIA COBPEMECHHOM [MBUMM3ALUK: B ed
TYMaHACTHYECKOH HANPABIEHHOCTH W BAKHOM POIH B CO3MAHHH HOBO}H 0asel MaTepHalbHOMN
KYJIbTYPhI, B PEIICHHH TJ100aNbHLIX IPOBIeM YeTORUMBOTO Pa3sBUTHS YETOBEUECTBA — CLIPLEBOIH,
DHECPIeTHYCCKOH, WHINEBOM M  HKOMOTHYECKOM Oesomacnocti, B Pa3sBUTHM MEIUIHHBL,
00eCTIeYeHHN YCIIOBHH YCHEmHOro TpyZia 1 9KOJIOTHYECKH KOM(OPTHOM KU3HU KaKIOro WieHa
obmecrna;

CCISCTBCHHO-HAYYHOH TIDAMOTHOCTH: INOHMMAHMS —CYIHOCTH METOZOB  IO3HAHWSA,
HCTIONIB3YCMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOIb30BATE II0JIy4aeMble 3HAHUSA IS



aHamn3a W O00BICHEHUS SRIEHUH OKPYKaIlOLIETO MHpa M TPOHCXOJAIMIMX B HEM U3MEHEHHH,
YMEHUS [Ie1aTh 000CHOBAHHBIE 3AKIIOYEHUS HA OCHORE HAyYHEIX ()AKTOB H HMCIOIIHXCS JAHHBIX
C LCIIBIO MOJyYEHUS! JOCTOBEPHEIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATE/IBHO WCTIONB30BATh XUMHUECKHE SHANHS TUTs pelneHust mpobJieM
B PCaIbHBIX JKM3HEHHEIX CHTYAIMAX,

MHTEPECA K IMO3HAHKIO, HCCIIE/I0BATEIECKOMN JeSTeBHOCTH,

FOTOBHOCTH ¥ CHOCOOHOCTH K HENpPEpHIBHOMY oOpazoBannio n camoobpa3zoBanuio,
AKTHBHOMY HOJY4CHMIO HOBBIX 3HAHMH [0 XUMHH B COOTBETCTBHH C KU3HEHHBIMHA
HOTPeOHOCTAMM;

MHTEpeCa K OCOOCHHOCTSAM TpyAa B  pPA3THUHBIX chepax mpodeccHoHaNBHOMN
ACATEILHOCTH,

METAINPEAMETHBIE PE3VJIbTATEI

MertanpenveTHbie pesynbraThl OCBOCHHS [IPOrpaMMEI 110 XMMHHM Ha YPOBHE CPCIHETO
06miero 00pa3oBaHns BKITIOYAIOT:

SHAUHMBIS /1A ()OPMADPOBAHHS MHPOBOI3PEHIS OOYHAOMINXCA  MEX/THCIATLIHHADHEE
(mMexmpenMeTHbIE) OBIeHAYYHEIE TIOHSTHS, OTPAKAIOLINE LETOCTHOCTL HAYYHOMH KAPTHHEI MHpa
H Cenu(UKy METONOB TO3HAHMSL, HCIIOJIL3YEMEIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTRO,
JHCPIHs, SIBICHHE, NIPOIECC, CHCTEMA, HAy4HBIA (aKT, IPAHIAL, THIOTE3a, 3aKOHOMEPHOCTS,
3aKOH, TCOPHA, HCCIeI0BaAHNE, HAOIIOCHAE, H3MepeHHe, SKCICPUMEHT M APYIHE);

YHUBEPCAIBHBIC — yueOHBIC — JeicTBHS  (MO3HABATEIHHBIC, KOMMYHHUKATHBHEIE,
PErylaTuBHbBIE), o06ecneduBaonLe (GopmupoBanne  yHKIHOHATBHO [PaMOTHOCTH H©
COLHANLHOH KOMIETeHITHH 00yyaromuxcsi;

CHOCOOHOCTE  O6yYarOlIMXCA  HCHONL30BATE  OCBOCHHEIE MEKIUCHUTITHHAPHEIE,
MHPOBO33PEHYECKHE 3HAHHS ¥ YHHBEpPCAIbHBIE yueSHEe geiicTBHS B NO3HABATENBHON W
COLIMAILHOM IIPaKTHKE.

Mertanpeameraeie pesymnsTaTsl OTPAKAIOT  OBIAACHHE YHHBEPCATBHBIMU YUEOHBIMH
TI03HABATE/[bHLIMH, KOMMYHHKATHBHBIMH U PETYISTHBHBIMY ICHCTRISMIL

IlosnaBaTesbHbIe yHUBEpCAIbHBIE yueOublie neiicreug

1) 6azoBble Jorukeckne xeicTBIN:

CaMOoCTOATENILHO (HOpMYIMpOBaTE M aKTyallH3UpoBaTe NpoOIEMy, paccMaTrpuBaTh ef
BCECTOPOHHE;

OUPSNCTIT [EIA JCATCIBHOCTH, 3a/1aBasi MApPaAMETPhl U KPHTEPHH HX NOCTHIKCHUSI,
COOTHOCHTDL PE3YJTBTATE! ASATEAbHOCTH C [IOCTABIEHHBIME [CISIMH;

HCIIO/Ib30BATh NPH OCBOCHWM 3HAHWH MPHUEMBI JIOrHYECKOTO MBILILICHUASA: BBIICIATH
X4paKTepHble TIPU3HAKH MOHATHH M  YCTAHABIMBATE HX B3aUMOCRBS3b, HCIOJIE30BAThH
COOTBETCTBYIOIINE MOHATHS U151 OOBICHEHHS OTIEBHEIX (haxToB ¥ ABICHNIL;

BIOHUPATh OCHOBAHHS | KPHTEPHH Ul KIIaCCH(QUKAIIAH BEIIECTB H XUMUYECKHX peaxumii;

YCTaHABJIMBATD LIPHIAHHO-CIIECTBEHHBIE CBA3H MEXKILY H3Y4acMbIMH ABJICHUSAMU,

CTPOMTE JIOTHYECKHC PacCyKIACHHSA (HHIyKTHBHbIE, JACOYKTHBHBIC, [0 AHAIOTHH),
BBIABIIATE 3AKOHOMEPHOCTH W IPOTHBOPEUNs B PACCMaTPUBACMBIX SIBICHMAX, (HOPMyTHpOBATE
BBIBOJIBI M 3aKTHOYEHHS;

IIPUMEHATDL B TIPONECCE MO3HAHHMA MCIONB3YEMBIC B XHMHH CHMBOJIHYECKHE (3HaKoBEIE)
MOJEITH, IIPe0OPasoBLIBATE MOAETLHBIE [IPEACTABNCHMS — XUMUYECKUM 3HAK (CHMBOM) 3MIEMEHTa.,



XHMHYCCKas (OpMyJia, YpaBHeHHe XHMHUUECKOH PCAKLMH — [IPM DeIleHHH YyueGHEIX
TIO3HABATENLHBIX M IIPAKTHYCCKUX 3a/(ad, NPUMEHSTE HA3BAHHLIC MO/ICJIBHBIE MPE/ICTABIEHAS
AL BBIIBIICHUS XapaKTePHbIX PH3HAKOB A3Y9aCMbIX BEIIECTR M XMMUUECKIX peaxiiu.

2) 6a30BbIe HCCAET0BATENbCKHE TeiicTRH:

BJIAIICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMSI BEMIECTR ¥ XHMHUYECKIX peaxiimif;

bopmysmpoBate HeTM W 3amaum HCCJICTOBAHMs, WCIIONB30BATE IIOCTABJIEHHBIE WU
CaMOCTOSATENLHO CHOPMYIMPOBAHHBIC BOIPOCH B KAYCCTRE UHCTPYMEHTA TMO3HAHUS U OCHOBEI
AL QOPMHUPOBAHHUS THUIIOTEIRI TTO [IPOBCPKE [PABHIIBHOCTH BbICKA3EIBAEMBIX CYIKICHHIA:

BIAJIETh HABBIKAMH CAMOCTOATENBHOIO [UIAHHPOBAHUSA U [POBEJCHHS YICHHICCKUX
IKCIICPUMEHTOB, COBEPIICHCTBOBATL YMEHHS HAONIONATH 32 XOLOM [IpOLecca, caMoCTOSTENbHO
IPOTHO3HPOBATE  €TO  pe3yibTar, (QOPMYTUpoBaThs OGOGHIICHHS U BBIBOBI OTHOCHTENBHO
AOCTOBEPHOCTH PEesyJIbTATOB UCCIEN0BAHKS, COCTABATH 0OOCHOBAHHEIA OTUET o PO JIeaHHO
pabore;

PHOOPETATE ONBIT YYEHWYECKOH HCCIEN0BATENLCKOH T MPOSKTHON JIeSTENLHOCTH,
IPOABJIATE CHOCOOHOCTH M TI'OTOBHOCTH K CaMOCTOATEILHOMY TIOMCKY METOJOB PpelleHHs
MPAKTHYECKMX 3a/a4, IPHMEHCHHIO PA3IMYHEIX METOLOB TIO3HANIS.

3) pabora ¢ undopmanueii:

OPHCHTHDOBATLCA B PasIMYHBIX HMCTOYHHMKAX — HH(OPMAIAH (Hay¥HO-TIOIyIsipHAS
JTEpaTypa  XHMHUYECKOTO  COAEPIKAHMS, CHPABOYMHEIE MOCOOHS, pecypesl  Untepuera),
AHAIM3HPOBATE HMH(OPMALMIO PA3IMYHBIX BHIOB U bopm mpexcranenms, KpuTHYecKu
OLCHUBATE €€ I0OCTOBEPHOCTE M HEIIPOTHBOPEUHBOCTE;

dbopmynuposath 3ampocer u HPUMEHATE pasJIMYHBIE METOABl NPH MOHWCKE WU orbope
MH(DOPMALHH, HeOOXOIAMOMN [T BEIIOTHEHIS Y4eOHBIX 3a/1a4 ONpeNenéHHoro THIIA;

NpUOOPETaTh OMBIT HCIIONB30BAHUS HH(QOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOIMH 1
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CamOCTOATE/IbHO BHIGUPATE ONTUMATBHYIO hopMy HOPCACTaBICHHA MHDOPMATIHH (CXEMBL,
rPAUKY, THarpaMMBI, TaOIHIBL, PHCYHKH | JIpyTHe);

MCIIOJIE30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CpEACTBA npu paboTe ¢ XUMHUYECKOH
MH(OpMAlKeH: NPHMEHSITh MeKIpPeIMETHER (busnueckue wu MaTeMaTHYeCKHE) 3HaKu u
CHMBOJIBL, (hOPMYITEL, 200 peBUaTyBL, HOMEHKJIATYDY:

HCIIONB30BATD 3HAKOBRO-CHMBONHUECKHE CPEICTRA HATrMAIHOCTH,

KommyHukaTHBHbIE yHUBEpCATBHEIE YueOHbIe HelcTBHM:

38/1aBaThk BOTIPOCEI 110 CYIIECTBY 00CYIK/IaeMOI TEMBL B X016 IEanora w/umm JHCKYCCHH,
BBICKa3bIBATh UIIEH, EbUpMYJIHPOBaTB CBOM ITPCIIOXKCHHUS OTHOCHTEIbHO BEITOTHEHUS
IPeIIOKEHHOH 3a1a4y;

BBICTYIIATh € TIpE3EHTAllMel pe3yJabTaToB [03HABATEIBHOM AEATEINLHOCTH, TIOIYUEHHBIX
CAMOCTOATCIBHO HIIH  COBMECTHO CO CBEPCTHHKAMH [IPH  BBITOJHEHHH XHMHUYECKOTO
IKCICPUMEHTE, TPAKTHYECKOH pabOTHI IO HCCICNOBAHUIO CBOMCTR U3YYAEMBIX BEIIECTR,
peanusanuu y4eOHOTO mpoeKTa, u (hopmynHpoBaTh BEIBOAEI MO pe3ylibTaraM IpOBEIIEHHBIX
HCCIIC/I0BAHMI ITyTEM COTIIACOBAHUSA MO3HULHI B X01¢ 00cyKIeHnst 1 0OOMeHa MHEHHAMHY.



Peryiarusnbie ynupepcaanabie y4eDHbIe JeiicTBUS:

CaMOCTOSTENIBHO TUIAHMPOBATE M OCYIIECTBINATH CBOIO TIO3HABATENILHYIO JIEATENbHOCTD,
onpenesis e€ Leld W 3aJadud, KOHTPOJIHPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Npe/UIaraeMbIi anTOpUT™ NeHCTBHI NP BHITOJNHEHUN yueGHBIX U HCCIIE/IOBATeNCKHUX 3a/1ad,
BBIOMpaThL Haubosee s3QHEeKTHBHBI COCOB HX PELICHNS C YYETOM IOJIYYEHHs HOBBIX 3HAHHIA O
BELIECTBAX M XMMHYECKUX PEAKITHSAX;

OCYIIECTBIIAT CAMOKOHTPOJIb JIEITETLHOCTH HA OCHOBE CaMOAHATH3A I CaMOOLCHKH.

INPEIMETHBIE PE3YJIbTATHI

[IpemveTHbie pe3yabTaThi OCBOSHHS HPOTPaMMEL 110 XHMHH Ha YrTyOI8HHOM YPOBHE Ha
YPOBHE cpejiHero olmero oOpa3oBaHus BKIIOYAIOT coenuguyeckue Ams yueGHOro IpeaMera
«XHMHA» HayuyHBIE 3HAHHS, YMEHHA U CHOCOOBI NEHCTBHH MO OCBOCHHIO, HHTEPIIPETAINH U
MPeoOPasOBAHMIO 3HAHMH, BHIBI A€STEIBHOCTH 110 HOJYHCHHIO HOBOTO 3HAHUS W IPUMEHEHHIO
3HAaHUW B DAasIMYHBIX Y4eGHBIX CHTYaUHsAX, a TaKKe B PCATbHBIX JKH3HEHHBIX CHTYAIHIX,
CBA3aHHBEIX ¢ XuMueH. B mporpamme mo xumun IPEAMETHBIC Pe3yJLTATHl MPECTABICHB! 110
TO[am U3y4eHHs.

10 KJIACC

IIpeameTHble pe3ynBTaThl OCBOCHHS Kypca «Opranuyeckas XUMHL) OTPakKaroT:

COPMHPOBAHHOCTS MPEACTABICHHH: O MecTe W 3HAYCHUH OpPTraHHYecKOM XHMHUH B
CHUCTEME ECTCCTBEHHBIX HAYK M €€ PONM B 00ECIEUeHHH YCTORIMBOrO Pa3sBHTHA YENOBEUECTRA B
PCIICHHH TIPOOTEM SKOTOTMYECKOH, SHEPreTHYECKOM M MUIeBoii OesonacHoCTH, B pasBHTHH
MEIMLIMHBL, CO3/IAHUA HOBBIX MATEPHANOB, HOBHIX MCTOYHHKOB SHEpPruM, B obecreyeHun
PAHOHAIIEHOTO MPUPOIONONBL30BAHNUS, B (DOPMUPOBAHUE MHPOBO33pEHHUA U OOLIEH KyTbTYphI
HEMOBeKa, a4 TaKKe OKOJOTHYECKH O00O0CHOBAHHOIO OTHOINCHHS K CBOEMY 3[0POBBIO H
TIPUPOJTHON cpee;

BIIaJICHHC CHCTEMOH XHMWYECKMX 3HaHWH, KOTOpAS BKIIOYAET: OCHOBOTOJIArAIOIIAC
HOHATHS — XMMHYECKHH STEMEHT, aToM, sApo W DIEKTPOHHAS 060J0uKa aroma, s-, p-, d-
aroMHble OPOHMTANH, OCHOBHOE M BO3GYKIEHHOE COCTOSHUS aroma, THOpHIM3alMs aTOMHBIX
opOuranch, MOH, MOJEKy]d, BaNeHTHOCTE, QICKTPOOTPHIATEIBHOCT, CTEHEHL OKHCIICHUS,
XAMUYECKasd CBA3b, MONb, MOJSIDHAs Maccd, MOJSPHEI O6BéM, YTJIEPOIHBIA  CKeleT,
bysKnMonanbHas rpynmna, pamukar, CIPYKTYPHBIC (QOPMyIBI (pasBEPHYTbIE, COKpALIEHHEIE,
CKEJICTHBIC), H30MEpHs CTPYKTYpHAas u [IPOCTPAHCTBEHHAS (reoOMeTpPHYECKas, ONTHYECKas),
M30MEPbL, OMONOIMYECKHH PST, TOMOJOTH, YIIEBOIOPOLbL, KHCIOPOJI- M a30TCOJEpXKaliue
OPTaHHHECKHE COCHAMHCHHUS, MOHOMEP, IOMMME], CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIAPHEIE
COCIMHECHUS; TEOPUM, 3aKOHBI (NIEpHOjHUecKni 3axoH J[, U. Menziesieera, Teopus crpoenus
OpraHWYecKuX Bemecrs A. M. Byrmeposa, sakom COXpaHEHHS MaCCBl BEIIECTB, 34KOH
COXpaHCHMS M IPEBPALICHHS DSHEPrdd IPH  XAMHYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOMAYICCKAA A3BIK XHMHH, MHPORO33PEHYECKHE 3HAHMS, TeKAIIHE B OCHOBE NOHUMAHHUS
MPUAMHHOCTH M CHCTEMHOCTH XMMWYECKHX SBJEHHH; NDEICTABNCHHS O MeXAHHIMAX
XAMHYCCKUX  PEaKLMH, TEPMOJMHAMHYECKAX M  KHHETHYCCKHX 3aKOHOMEPHOCTSIX  MX
HPOTEKAHHUs, O B3AHMHOM BIMSHAM aTOMOB W IDYII 4TOMOB B MOJIEKYTaX (MHIYKTHBHBEIN |
MesoMepHbIH S(dexTrr, oprentants [ u 11 poxa); dakrororuueckue CBEJIeHHs O CBOWMcTRAax,



COCTaBe, TIOJTYYEHUHU K De30IIaCHOM HCITONB30BAHNN BAYKHEHIITIX OPTAHWYECKUX BEIIECTB B OBITY
M HPaKkTHICCKOH IEesTETBHOCTH YeNoBeKd, OGMIMX Hay9HbIX IPHHIHUNAX XUMHYECKOI0
IPOU3BOJICTEA (HA TIPHMEpe IPOH3BOIACTEA MeTaHo1a, iepepaboTky HedTH);

¢hOpPMHUPOBAHHOCTS YMEHMIA: BRISBISTE XapaKTCPHLIC IIPU3HAKK TIOHSTHHE, YCTAaHARINBATD
UX B3aUMOCBSI3b, HCIIONIL30BATE COOTBETCTBYFOIAE MOHSTHSI 1IpA OTIHCAHVH COCTABA, CTPOCHHA H
CBOMCTB OPraHU4ECKHX COENHEHMIA:

copMupoBaHHOCTE yMenHit:

HCIOIb30BATh XHMUYECKYHO CUMBOIHKY JUTS COCTABIICHUS MOJICKYTIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMSHHBIX 1 CKeIeTHBIX ) (JOPMYJT OpraHHYecKux BEIIECTB;

COCTABIATE  YPABHEHMS XMMHYECKHX peaknuii u PacKpblBATE WX  CYILHOCTE:
OKHCJIUTE/ILHO-BOCCTAHOBHTEIBHBIX ~ PEAKINA  [10CPEICTBOM — COCTABIEHHS BIEKTPOHHOTO
Oajanca STUX peakuuif, peakuuifi HOHHOTO OOMEHa OyT€M COCTABNICHMS HUX IOJHBIX H
COKPAIIEHHBIX HOHHEIX YPaBHEHHUIL;

H3TOTABIABATE MOJEIH MOJEKYT OPTaHWYECKHX BEIIECTB s HIUTFOCTPALMK  UX
XUMAYECKOTO U IIPOCTPaHCTBEHHOTO CTPOCHUS;

¢(hOPMHPOBAHHOCTL yMEHHH: YCTAHABIHBATS NPHHAIEIKHOCTD U3YYCHHBIX OPraHHYECKHX
BCIIECTB [0 HX COCTABY M CTPOECHHIO K ONPECIEHHOMY KiIaccy/rpyrime COeIMHEeHHIl, 1aBaTh UM
HasBaHKs 10 cucTeMaTnyeckoil Homenknarype (IUPAC) u nprsoauts TPHBHAILHLIE Ha3BaHUS
AL OTACIHLHBIX  MPEICTABHTENEH OPraHH4ecKHX BEmIECTE (DTHICH. alleTHJIeH, TOJIyouI,
DJIHIEPHE, OTUICHIIIMKONG, (eHoJL, (opManbIerus, AUCTAIBJCIH]I, AleTOH, MYypaBbUHAS
KHUCJIOT4, YKCYCHAs KHCIOTa, CTEApHHOBAs, OJICHHOBASL, MATBMUTHHOBAS KHCJIOTEI, TJIHIHH,
ANAHHH, MalbT03a, PPYKI03a, AHWTHH, TUBMHUT, H30MpEH, XJIOPOIPEeH, CTHPOI U APYTHE);

COPMUPOBAHHOCTE YMEHHS ONPECACIATH BN XUMHYECKO CBI3H B OPraHHYECKHX
COCTMHEHUSIX (KOBAJICHTHAS U HOHHAS CBSI3b, G- H -CBS3b, BOTOPOIHAN CBA3);

COPMUPOBAHHOCTS YMEHHSA NPUMEHATE [OIOMKEHUS TEOPUM CTPOCHHSA OPraHHYEcKuX
BemecTB A. M. Byrieposa /s obbscHenns 3aBHCHMOCTH CBOMCTB BCIMECTB OT UX COCTARA W
CTPOeHHS,;

CHOPMUPOBAHHOCTE  yMEHMI XapaKTepu3oBaTh COCTAB, CTPOeHMUE, (uanueckme wu
XMMHUECKHE CBOHCTBA THINIHBIX IPEACTABHTENEH PA3TMUHEIX KIACCOB OpraHAYeCcKuX BEIIECTR:
QIKAHOB, IHMKJIOATKAHOB, AIKEHOB, AJIKa/HEHOB, AIKHHOB, apoMaTHYECKUX YTIeBOAOPOJIOB,
CIUPTOB, a/IbACTANOB, KETOHOB, KapPOOHOBBIX KHCIOT, IPOCTHIX M CIOIKHBIX 3(HUPOB, KKUPOB,
HATPOCOCMHEHMHI 1 aMUHOB, aMHHOKHCIIOT, GEJIKOB, YIJIEBOIOB (MOHO-, ¥~ 4 moMCaxapuIoB),
HHHIOCTpHpOBaTB I eHe'[‘K'{eCKyl{) CBH3E MEMXIY HHUMH YPaBHCHHAMH COOTBCTCTB}’EOIH,[’[X
XUMHHYECKUX PeaKIHil C HCIONB30BAHUEM CTPYKTYPHBIX dopmyr;

chOopMEPOBAHHOCTE  yMEHHMS] TMOATBEPHIATE HA KOHKPETHBIX TIPHMEpax Xapakrep
3aBHCUMOCTH PCAKIHOHHOH CIOCOOHOCTH OPraHMYECKUX COCHMHEHHH OT KPaTHOCTH W THIIA
KOBAIICHTHOH CBSI3M (G- U T-CBSA3H), B3AUMHOTO BIIHSHHS ATOMOB 1 TPYIIN ATOMOB B MOJIEKY/IdX;

cOPMUPOBAHHOCTE  YMEHHAS XapaKTCPU30BATE MCTOUHHKA YTTIEBOZOPOMHOTO CHIPbS
(HedTh, TPHPOMHELL ra3, yroms), cnocoG ero NEPepaboTKH M NPAKTHYCCKOE ITPHMEHEHHE
NPOAYKTOB 1epepaboTKy;

Ch)OPMHPOBAHHOCTE BIANCHHSI CHCTEMON 3HaHuil o CCTECTBEHHO-HAYYHRIX METoax
MO3HAHWs — HaONIONCHUHM, W3MEpEeHHH, MOJICTNPOBAHUY, IKCIEPHMEHTE (peaJBHOM M
MBIC/IEHHOM) ¥ YMEHHS IPHUMEHSAT 9TH 3HAHHS;

c(OPMHPOBAHHOCTE  YMeEHHS [IPDUIMEHSTE  OCHOBHBIC  ONEpALlMH  MBICIHTEILHOMN
ACATENILHOCTH — aHaju3 W CUHTE3, cpasHenue, oGoGmCHUE, CUCTEMATU3AIAIO, BHISBICHHE
PHTAHHO-CICICTBCHHBIX CBA3CH — JUISi M3YUEHHS CBOHCTB BEIECTB H XEMUYCCKUX peaxiumii;



ChOpPMUPOBAHHOCTE YMEHHI: BBIABILITH B3aHMOCBSI3b XHUMUUECKHX 3HAHUH ¢ OHATHAMH H
IIPEOCTaBIICHHAMHM APYTrux CCTCC'I'BEHHO—H&}’HHMX openMeToB aada  Gojee OCO3HAHHOI'O
HOHHMaHus CYIHOCTH MAaTePHANBHOTO eIHHCTRA MHpa, UCIOJIB30BATE CHCTEMHBIE 3HAHHS 10
OPraHu4eCKOH XMMHHU JUIs OOBSICHEHHS U HPOTHO3UPOBAHHUS ABJICHHN, HMEIOILHX eCTECTBEHHO-
HayqHYIO [IpUpo.y;

chOPMEPOBAHHOCTE  yMeHHid: TIPOBOMHTE  PAcueThl IO XMMHMYECKHM (opMyiam u
YPaBHCHHUAM XHUMHYECKHX PEaklMil ¢ MCNOIbL30OBAHMEM busnyeckux BermuME (Macca, 06BEM
Fa30B, KOIMHECTBO BEIIECTBA), XapaKTEPH3YIOMHX BEICCTRBA C KOJTHYECTBEHHOM CTOPOHBL:
Pacy€Thl M0 HAXOKACHUIO XMMUYECKOLH (hopmyIel BemeCTBA MO H3BECTHBIM MACCOBEIM J0JIEIM
XHMHYECKHUX SJIEMEHTOB, MPOLYKTaM CrOpaHus, ILIOTHOCTH ra3000pa3HbIX BEIECTs;

c(hopMEpOBAHHOCTE YMEHUH: MPOTHO3UPOBATH, AHAIH3HPOBATh W OLICHUBATH C ITO3MIIMEL
9KOJIOTHYECKOH 0€30MacHOCTH MOCHENCTBAS GLITOBOL H TIPOMBBOJCTBEHHON IEATEIbHOCTH
HCIOBEKA, CBA3AHHOM C nepepaboTKON BEMIeCTB, HCIOIB30BATH HO/Iy4YeHHBIE 3HAHUS s
TNPHHATHS IPAMOTHBIX PeILICHHY TPOGIEM B CUTYAIIMSX, CBSIRAHHELX ¢ XHMHEH;

COPMUPOBAHHOCTh YMEHMH! CaMOCTONTEMLHO IIAaHAPOBATh M IPOBOJUTE XUMHUYECKUH
SKCIEPHUMEHT (IIOJIyIeHHE U H3YYECHHE CBOMCTR OPraHU9eCcKAX BELIECTB, KaUeCTBEHHbIC PeaKiliu
YTICBOLOPOAOB DPAa3THYHBIX KIacCOB H KHC/IOPOAICOACPKAIIMX ~ OPraHUYeCKHX —BelNecTs,
PCIICHAE  SKCIICPMMEHTANBHBIX 33134 10 pPACMO3HABANHIO OPraHu4ecKnX BEIECTB) C
cobimoeneM npapun  Ge3omacHOro oOpalleHHs ¢ BemecTBaMd u nabopatopHbIM
obopynosanueM, (GopMyIMpOBATE IHETH UCCICNOBAHMS, MPEJICTABIATE B PA3IUIHOMN (hopwme
PE3YNBTAThI 3KCIIEPUMEHTA, AHAIN3HPOBATD # OLCHUBATE HX JIOCTOBEPHOCTE;

C(hOPMHPOBAHHOCTH YMEHHIA:

COOMIOAATh TIPaBHJIA SKOIOIAYCCKH LeIeCO000PasHOTO NOBEACHH B ObITy H TpymoBoii
ACHATCILHOCTH B LIETAX COXPAHEHHS CBOENO 310POBBS, OKPYKAIOILIeH MPUPOJHON cpexsl u
AOCTIDKEHUS € yCTOHIHBOTO Pa3BUTHS;

OCO3HABATE OMACHOCTH TOKCHYECKOTO ACHCTBUS HA JKUBLIE OpPraHM3Mbl OTIpeae/IEHHBIX
OpTaHMIeCKHX BEICCTB, IOHUMAs CMBICI IToKasatess [1JIK;

AHATIA3APOBATh  I€1eCO00PA3HOCTE  PUMEHEHHUs OPraHU4eCKMX  BEIECTB B
TIPOMBILITICHHOCTH K B OBITY C TOUKH 3PEHMS COOTHOIICHHUS PHCK-TT0/1534;

ChOPMHPOBAHHOCTE yMEHHMIA: OCYINECTBIATL 1LIGNCHANPABICHHBIA HOUCK XHMHAYCCKOMN
MH()OPMAIAA B PasiMuHBIX HCTOYHHKAX (Hayunast u y4eOHO-HayuHas JIMTEpATYpa, cpeacrna
Maccoeod uHGbopMaruy, MuTepHeT M IPyTHe), KPUTHYECKH aHAIM3HPOBATH XHMHYECKYIO
UHPOPMAIIHIO, 11epepabaThiBaTh €€ U UCIOMB30BATH B COOTBETCTRUM ¢ nocraBIeHHOH ywuebHoii
3ajaveit,

11 KJIACC

[lpenvernsie pesymasratst ocBoeHus Kypca «OO6mas © HeOpraHddeckas XuMusy
OTPaXkKaloT:

cpOpPMHPOBaHHOCT NPEACTABIEHHI: O MaTepHaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX
1 TIO3HABACMOCTH SIBICHHH IPUPOZBI, O MECTE M 3HAYCHHM XHMUHU B CHCTEMe €CTECTBEHHBIX
Hayk H e€ pojn B oOeCIeYeHHH YCTOMYMBOTO PA3BHTHS, B PEIICHHH IIPOOJIEM SKOJIOTHYECKOM,
JHCPICTHYECKOH M mHIIeBOH GesomacHocTd, B PAa3sBHTHH MEHIIMHEL, CO3JaHWH HOBBIX
MAarepuajioB, — HOBBIX  HCTOYHHKOB  SHEPIMHM, B  06ECICYCHHM PaHOHAIBHOTO
PAPONTONIONE30BAKMNS, B (POPMUPOBAHHH MUPOBO33PEHIs U O0LIeil KYIBTYPbI YEJIOBEKA, a TAKKe
9KOJIOTHHCCKH 000CHOBAHHOI'O OTHOMEHUS K CBOGMY 3]10POBBIO M IIPUPOAHOM Cpeie;

BIQJICHUE CHCTEMOI RKHMHYCCKIX 3HaHHIui._ KOTOpasi BKIO4Yaer: OCHOBOIIOIATAIOINTHE
TMOHATHA — XUMHIECKHH NEMEHT, aTOM, PO 4TOMA, H30TOIH, 3IEKTPOHHAA 000,109k aToMma, s-



» P-, d-aromHBIE OpOMTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS artoMma, TUOpHIM3anus
aTOMHBIX opOuTanedf, wWoH, Momekyia, BJICHTHOCTB, JIEKTPOOTPUIATENILHOCTD, CTENCHb
OKHCIICHHs, XMMHYCCKas CBA3b (KOBAJICHTHAS, VOHHAs, METALTHYecKas, BOIOPOIHAL),
KpUCTALIMIcCKas pemeTka, XUMHYECKas peaKiys, PacTBOP, SIEKTPOJHUTHI, HEIIEKTPOIMTEI,
JNIEKTPOJIMTHYECKAS  OHCCOIHALIMS, CTEIEHb AUCCOLMAIINH,  BOZOPOAHBIH  MOKA3aTels,
OKHCIIHTC]IB, BOCCTAHOBHMTEIIb, TEIIOBOM 3¢beKkT XUMIIecKol PCaKIMKH, CKOPOCTh XUMUYECKOHH
PEAKIIMH,  XMMHYCCKOC PABHOBECHE, TCOPMM ¥ 3aKOHEI (Teopust  sreKTpoONUTAYECKO
Adccolanyy, nepuojmyeckuti saxon J1.11. Mennencesa, 3akon COXpaHEHHS MACChl BEIIECTB,
3AKOH COXPaHEHHs! H IPEBPAIICHHS IHEPIHH NIPH XUMUHECKHX PEaKIHIX, 3aKOH MOCTOJHCTBA
COCTaBa BELIECTB, 3aKOH NACHCTBYIOLINX Macc), SAKOHOMEPHOCTH, CUMBOJIMYECKHUIT A3BIK XHMHUH,
MHPOBO33PEHYCCKUC 3HAHMS, IEIKAIME B OCHOBE MOHUMAHMUS IPHIHHHOCTH M CHCTEMHOCTH
XUMHYCCKAX SIBIICHUH; COBPEMEHHBIC NPEACTABICHAS O CIPOCHUM BEIIECTBA HAa 4TOMHOM,
HOHHO-MOICKYIAPDHOM H  HAIMONEKYJISPHOM YPOBHSIX; IPEACTaBICHUS O MEXaHH3Max
XHMHYECKAX — peakiyH, TepMOJHHAMHYCCKAX ¥  KUHETHYECKHX 3aKOHOMEPHOCTAX  HX
IPOTCKAHUA, O XHUMHYECKOM DAaBHOBECHH, PacTBOpax M JWCNEPCHBIX  CHCTEMAX:
(hakTonoruveckye cexenus o CBOHCTBAX, COCTABE, IOJYYECHUN ¥ OE30IIACHOM HCIIONB30BAHUE
BAKHEHIIMX HEOPraHWYECKMX BENIECTB B OBITY W TpakTHYeCKOH HesTebHOCTH YeJIOBEKa,
O0IIMX HAYYHBIX IPHHIANAX XUMHIYECKOIO IIPOU3BOJICTRA;

C(OPMHPOBAHHOCTh YMEHWIl: BHIABIATS XApPaKTCPHBIE IIPUHAKH TIOHATHH, YCTAHABIUBATD
UX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIONIHE MOHATHS IpH ONMHUCAHHHM HEOPTaHUYECKHUX
BEILIECTB U UX TPEBPAILCHHI;

ChOPMAPOBAHHOCTL YMEHHS HCIOTH30BATE XMMHYECKYIO CHMBOIMKY IS COCTABIEHHS
(opMyn BelmecTs W ypaBHEHWH XHMHYECKHX PEaKIUH, CHCTEMATHYCCKYIO HOMEHKIIATYpY
(IUPAC) u tpunansuble Hazpanus OTJEIIBHBIX BELIECTB,;

ChOPMIPOBAHHOCTE YMEHHs OUPCACIATE BAICHTHOCTD U CTENEHE OKHCIICHHS XUMHUCCKAX
SJIEMCHTOB B COCJMHEHHSX, BHMJ XUMHYECKOH CBSI3H (KoBaJeHTHAs, MOHHAY, MeTammyeckas,
BOZIOPO/IHAs ), THII KPHCTAUINYECKON PEIIETKH KOHKPETHOI'O BeLecTBa;

COPMUPOBAHHOCTE YMEHHS OOBLACHATH 3aBHCHMOCTB CBOHCTB BeMIECTE OT BHua
XUMHYECKOH CBA3H M THNA KPHUCTALTHYECKOH PeImETKH, 0OMeHHEBIH u AOHOPHO-AKIEIITOPHBIA
MEXaHWM3MEI 00Pa30BaHNs KOBAIEHTHON CBS3H:

chOpPMEPOBAHHOCTE yMEHMI: KJIaCCHOUIMPOBATE: HEOPraHHUCCKHE BEINECTBA 110 UX
COCTaBy, XUMUYECKHE PEaKUHH IO PA3IHYHBIM IPU3HAKAM (4MCTy W cocTaBy pearmpyiommx
BeIIECTB, TemIoBoMY 3bdexry peakiuu, wusmememuio CTeNEHeH OKHCICHWA WIEMCHTORB,
00paTuMOCTH, YUaCTHIO KaTajM3aropa ¥ JPYTHe); CamOCTOATENbHO BRIOHPATH OCHOBAHHS H
KPHTCPUH JUIsl KNACCHPUKALMM U3YYAEMBIX REIECTB H XEMITeCKUX peaxiwmii;

CpOPMUPOBAHHOCTE  yMeHH s PAaCKpbIBATE CMBICH IIEPHOIMYECKOro 3akoHa J[. U.
Menjeneesa #  eMOHCTPHPOBATE  ero CHCTEMAaTH3HPYIOIIYEO,  OOBACHHUTEILHYIO W
MPOTHOCTHYECKYIO (YHKIUM,

¢hOPMHPOBAHHOCTE YMEHHIA: XapaKTepu30BaTh MCKTPOHHOE CTPOCHHE aTOMOB H HOHOB
XHUMHYICCKUX  OJIEMEHTOB IEPBOrO—4ETBEPTOrO MEPHOLOB lepuonmueckoit cucremsr JIU.
Menneneesa, HCnone3ys monsTHs «IHEPTETUICCKHE YPOBHUY, «IHEPreTHUECKHE TIOMyPOBHMY,
«s-, p-, d-aroMHBIC OpPBHTAIM», «OCHOBHOE u BO30Y)KNEHHOE JHEPreTHUECKHE COCTOSHUS
aromMay»; OOBACHATE 3aKOHOMEPHOCTH H3MEHCHWS CBONCTR XUMUYECKHX DSIEMEHTOB W HX
COCAMHEHHH 110 MEPHO/IaM | IpymaM [IepHoHueckol creTeMsr H. Y. Menpeneepa, Banentusie
BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOECHHS UX AIIEKTPOHHEIX 060M04eK;



ChOPMUPOBAHHOCT:  yMeHHil: XapaKTEpH30BaTh (ONKMCEHIBATH) OOMIHE XUMHYECKHE
CBOHCTBA BEINECTB PA3IHYHBIX KJIACCOB. HOATBEPXKIATE CYIUECTBOBAHWE I€HETHYUCCKOM CBI3H
MEKILY HEOPTrAHHYECKAMM BEILECTBAMH C TIOMOIIBIO YPABHEHHH COOTBETCTBYIOIIHUX XHMHYECKHX
peaxiyi;

ChOPMHPOBAHHOCTL YMEHHS PaCKpbIBaTh CYIIHOCTb: OKHCIHTENBHO-BOCCTAHOBHTEILHEIX
peaximi mocpeacTBOM COCTARIIEHHS SMEKTPOHHOTO Oananca STHX peakimit; peakuuii HOHHOIO
OOMEHa myTéM COCTABJNEHHA WX TIOJNHBIX M COKPAIIEHHBIX WOHHBIX YpPaBHEHUH; peaxmuit
TH/IPOIIA3a; PEAKLHH KOMILUIEKCO0OpasoBanus (Ha HpHMeEpe TUAPOKCOKOMILIEKCOB IUHKA H
AIFOMUHUSA );

CQOPMUPOBAHHOCTE YMEHHS OOBACHITH 3aKOHOMEPHOCTH IIPOTEKAHUS XHMHYECKHX
PeaKImHi ¢ Y4ETOM WX 3HEPreTUYecKux XAPAKTCPUCTHK, XapakTep H3MEHCHUS CKOPOCTH
XUMHYECKOH Peakuuy B 3aBHCHMOCTH OT Pa3JUdHBIX (axropos, a Taxxe XapakTep CMEINEHHUS
XAMHYECKOI'0 PABHOBECHSI TT0J[ BIMSHUEM BHEIIHUX BO3/eHCTBII (apunnmmn Jle [llatense);

CHOPMEPOBAHHOCTE yMEHHS XapaKTepu30BaTh XUMUUYECKHe PEaKIIiy, JIeKAIIHE B OCHOBE
UPOMBIIIIICHHOTO  TIOJYMEHHS CEPHOM KHCIOTBL, aMMHMaKa, OOLIHC Hay4YHbIC IPUHITHTIE]
XHMHYCCKHX [[POH3BOJCTB; I1€JI€COO6Pa3HOCTh MpUMEHEHHS HEOPTaHMYECKHX BEIIECTB B
NPOMBIILIEHHOCTH | B OBITY € TOUKH 3PEHHS COOTHOIICHHM PHCK-TI0J1b3a;

¢hOPMHPOBAHHOCTD BIANEHUs CACTEMON 3HAHMIH O METONaX HAYYHOIrO MO3HAHHA ABJICHHH
IpAPOJbl  — HaOJIOieHHe, M3MEpeHHe, MOJCIHPOBAHKE, OKCIEPUMEHT (PeanbHBId U
MBICJTIEHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHEIX HAyKaX, yMCHHs NPUMEHSTh 3T 3HAHUSA [PH
IKCIEPUMEHTANPHOM HCCIIC/IOBAHAM BEINECTB M UL OOBSCHEHHS XHMHUCCKHX ABICHHH,
HMCIOHIMX MCCTO B IPHPOJIe, TTPAKTHYECKOM AeATeTFHOCTH YeI0BeKa | B [TOBCETHEBHOM JKU3HM;

COPMHUPOBAHHOCTE YMEHUS BBIBIATH B3AHMOCEI3h XUMMYCCKUX 3HAHUN C MOHITHAMK H
IPCACTABICHUSIMA ~ IPYTHX ECTECTBEHHO-HAYYHBIX TPEAMETOB UL GoJice OCO3HAHHOTO
TMOHMMAHUS MATEPHAIIBHOTO €IMHCTBA MUpA;

cOPMUPOBAHHOCTE YMEHUS [IPOBOIHUTE Pacu€rel: ¢ UCHO/IB30BAHMEM HTOHATHIT «MACCOBAY
AOJIsL BEIIECTBA B PACTBOPE» M «MOJISIpHAst KOHLICHTPAIHSD, MACChI BEIIECTEA WITH o0BéMa rasa
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM OOBEMY OHOTO U3 YYaCTBYIOUIMX B PeaKI[iu
BEHIECTB; TEILUIOBOTO 3(eKTa peakliny; 3HAYCHNS BOJIOPO/IHOTO TIOKA3aTEeIs PACTBOPOB KUCIIOT
H INETIOYed ¢ HM3BECTHOM CTENEHBIO Hucconmanvy; Maccel (00BEma, kommuecTBa BEIeCTBa)
TIPOAYKTA PCAKIMH, €CIIA OJHO U3 MCXOJIHBIX BEIIECTB /IAHO B BHIC PacTBOpa C onpeaeIéHHoN
MaccoBO# jiosiell PacTBOPEHHOTO BEINECTBA WJM AaHO B H3GLITKe (MMeeT mpuMecH); 10IH
BBIXOJId TIPOIYKTA PEAKLIMHK; O0BEMHEIX OTHOIEHHH Ta308;

C(OPMHPOBAHHOCTH YMEHHI: CaMOCTOSTEIBHO TUTAHAPOBATh M TIPOBOJAUTE XUMHUESCKUIL
OKCIICPUMEHT (IIPOBEJIEHME PEaKINii HOHHOTO 0OMeHa, IIOATBEPIK/ICHHEC KAUYCCTBEHHOI'0 COCTARA
HCOPTaHMICCKUX BELIECTB, ONPEACICHIE CPEIbl PACTBOPOB BEIIECTR ¢ NOMOIIBEIO HHAHKATOPOB,
M3YYCHUC BIMSHHS PA3ITUIHBIX (DAKTOPOB Ha CKOPOCTH XMMHHYCCKON peaKiuu, peulienue
OKCIHCPUMCHTANBHBIX 3a4a4 1Mo TeMaM «Meramisy U «Hemerannsi») ¢ cobmonenuem IPaBHI
Oe30macHOro OOpAINEHNs ¢ BeIIecTBAMH H n1abopaTOPHEIM 060Dy IOBAHUEM, dopmymuporaTs
HEIb  HCCIAC0BAHMSA, NPEACTABISTH B  PA3NHUHON  dopme Pe3yIBTaThl  OKCHEPHMEHTA,
AHANM3UPOBATH 1 OLCHUBATE HX JOCTOBEPHOCT;

cOPMHPOBAHHOCTE YMEHMI: COOTIONATE TpaBHJIa NOJIL30BAHASA XHMHYECKOH 110CY 10t 1
naboparopHsM 06OpYI0BaHHEM, o0pameHns ¢ BEIIECTBAMM B COOTBETCTRHH C HHCTPYKLOHSAMHE
10 BBITOJIHCHHIO J1aDOPATOPHBIX XWMHYECKMX OIBITOB, 3KOJOTHUECKH nenecoodpastoro
TOBENICHUST B OBITY M TPYNOBOM JNEATEABHOCTH B 1EisX COXPAaHEHHsI CBOEro 3I0pPOBbA,
OKPYKalOICH [PUPOIAHOM Cpefbl U JOCTHIKCHHS o8 YCTOHYHBOIO pPa3BHUTHS, OCO3HABATH



OIIACHOCTb TOKCHYECKOrO JIEHCTBUS HA KUBLIC OPTaHH3MbI ONPE/IEIEHHBIX HEOPraHHUECKHX
BEIECTB, IOHUMasi cMbICTI ToKasaTens [1J[K:

ChOPMHPOBAHHOCTE  YMEHHI: OCYIIECTBIIATD LCICHANPABIEHHEIA IMOMCK XHMHYecKkoit
UHGOPMAIIHE B PasIMYHBIX HCTOYHHKAX (Hay4nast u yueOHO-HayyHas JMTeparypa, cpencrsa
MaccoBoli wHopMmamuy, MHTepHer w JIpyTHe), KPUTHYECKH AHATM3HpOBATH XUMHYECKYIO

uH(opManuio, nepepadarsiBath eé | HCTIOIB30BaTE B COOTBETCTBHH ¢ IIOCTABIEHHOMN yueOHO#
3aja4eti.
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