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PabGouas mporpamMma mo y4deOHOMY TmipeaMmeTy «Xumus» (0a30BbIii YpPOBEHB)
(npenmeTHasi o0nacTh «EcTecTBeHHO-HayUYHBIE MPEAMETHI») (Jajiee COOTBETCTBEHHO —
nporpaMma IO XUMHHU, XUMHS) BKJIIOYACT MOSICHUTEIbHYIO 3alHCKYy, COICp)KaHUE
o0y4eHus, MIIaHuPYEMbI€ pe3yJIbTaThl OCBOCHHS MPOTPAMMBI 110 XMUMUHU, TUIAHUPYEMbIE
pe3ynbTaThl, TEMAaTUYECKOE TIAaHUPOBAHUE.

[losicHuTenbHasi 3amucka OTpa)kaeT OOIIMe MEeNW W 3aJa4yd M3YYEHUS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHHIO 00Yy4aroluMUcH,
MECTO B CTPYKType Y4YEOHOro IUlaHa, a TaKXe TMOJXOJbI K OTOOpY COJep’KaHUs,K
OTPENICIICHUIO  TJIAHUPYEMBIX  pe3yJbTaTOB M K  CTPYKTYype TEMaTHYECKOTO
TUTAaHUPOBAHMSI.

Conepxanve OO0ydeHUS PACKPBIBAET  COJEP)KATENbHBIE JIMHUHM, KOTOPHIE
npeajiaratoTcs Uil 0053aTeNbHOTO M3YYEHHUS B KaXKIOM KJIacce Ha YpPOBHE CpEIHEro
o01ero oopazoBaHusl.

[InaHupyemble pe3yiabTaTbl OCBOCHHUS MPOrPaMMbl IO XUMHUU BKIHOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC PE3yJbTaThl 3a BECh IMEpUOa OOY4YeHHS Ha YpOBHE
cpenHero oo1ero 0opa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHXKEHUS O0ydYaroIIerocs 3a
KaKJIpIH 101 O0Oy4YCHHUS.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE CpeAHero oOiero odpasoBaHHUs pa3paboTaHa
Ha ocHoBe ®enepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHHHUB
Poccuiickoit ®enepanuu», TpeOOBaHUN K pe3yldbTaTaM OCBOCHHS (enepanbHOU
oOpa3oBaTenbHOM TporpaMMbl cpeaHero oOmiero oo6pazoanus (DPOII COO),
npenacTaBiieHHbIX B DenepalibHOM rocyjapcTBEHHOM oOpaszoBarenbHoM ctangapte COO,
¢ yuérom KoHuenuumu  mnpenojaBaHus ~— y4eOHOro  mpeamera  «XHUMHSI»B
oOpazoBarenbHbIX opraHuzauuax Poccuiickoil ®denepannu, peanu3yromux OCHOBHBIE
oOpa3oBarenbHble MPOTpaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTUSA
Bocniutanusi B Poccuiickoit ®@enepaunn Ha nepuon no 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3pabOTKe MporpaMMbl 10 XUMHH, K ONpPEeIeHUI0 o0Ien
CTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHS OOYyHArOUIMXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» aiua 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuentyainbHble mosioxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COJICp)KaHMs, pe3yJbTaTOB OOydYeHHS U TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSIMU MporpamMma Mo XuUMHH (0a30BbIH
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABJIMBAET o00s3aTesibHOE (MHBApUAHTHOE) MPEIMETHOE  CoJiepiKaHue,
ONpeesieT KOJIUYECTBEHHbIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJOM 3Tarie
U3Y4YEeHHS MpeAMeTa, IpeaycCMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U
pacrnpeesieHus ero Mo Kiaccam, OCHOBHBIM pa3zesiaM U TeMaM Kypca;



naéT MpPUMEPHOE pacIpenelieHHe y4eOHBIX YacoB MO TEMAaTHYECKHM pasJieiam,
PEKOMEHIyeT MPUMEPHYIO TMOCIEA0BATEILHOCTh HM3YyUYEHUS OTAEIbHBIX TEM Kypcac
y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO IMpoliecca,
BO3PACTHBIX 0cobeHHOoCTel oOyuarommxcst 10—11 kmaccos;

TaéT METOAMYECKYI0 HHTEPIpPETAlMIO Iefied M3ydyeHUs NpelMeTa Ha YpOBHE
COBPEMEHHBIX  IPUOPUTETOB B CHUCTEME CpeAHero oobmero  oOpa3oBaHUA,
CoJIepKaTEeIbHOU XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOMU
o0pa3zoBaTenpHON  MpOTrpaMMbl  CpeAHero o0miero o0pa3oBaHus  (JUYHOCTHBIX,
METalpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJIOB  Y4eOHO-IIO3HABATEIILHON
NesATeIbHOCTH O0yYaromierocss IO OCBOCHMIO cojiepkaHus mpeamera. [lo Bcem
HA3BaHHBIM TMO3UIIUSAM B TMPOrpaMMe€ IO XHUMHUU COONIOZEHA MPEEMCTBEHHOCThC
benepaapHOl paboyeil MPoOrpaMMoil OCHOBHOTO O0IIIEro 00pa3oBaHUs O XUMHUH (IJIs
8-9 kiraccoB 00pa3oBaTeIbHBIX OpraHU3aIuii, 0a30BbI YPOBEHB).

XuMuueckoe oOpa3oBaHUe, MOJydyaeMOe€ BBITYCKHHUKAaMU OOIIeo0pa3oBaTeIbHOM
OpraHM3aIliH, SIBISETCS HEOThEMJIEMOW YacThio UX 00pa3oBaHHOCTH. OHO CIYKUT
3aBEpIIAIOIIMM JTaloOM peaju3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, IPUCYIITNX [IETTOCTHON CUCTEME XUMHYECKOTO 00pa3oBaHus. ITU
IIEHHOCTH KAacaloTCsl TIO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHHS MHUPOBO33PCHUS U
oO1el KyJlbTyphl 4YeNOBEKa, a TakKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSK
CBOEMY 3JI0POBBIO W TPHUPOAHOHN cperme. Peammsyercs xumudeckoe oOpa3oBaHue
00yyJarolmuxcsi Ha YpPOBHE CpEAHEro oOIero o0pa3oBaHHsS CpPEICTBAMU y4eOHOTO
npeameTa « XUMHs», COJIepKaHUE U TTOCTPOCHHE KOTOPOTO OIPEIEIICHBI B IPOrpaMMe 110
XUMUHU ¢ YIETOM crenu(UKU HayKH XMMHH, € 3HAueHWs B TO3HAHWUU IMPUPOJIBI UB
MaTepHaIbHOW JKM3HU OOIIECTBA, a TaKXkKe C Y4ETOM OOMMX IeNiel W MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHIE CHUCTEMBI CPETHETO 00IIIero 00pa3oBaHus B
Poccuiickoit @enepauuu. Tak, HanpuMmep, npu GOPMUPOBAHUM COJEPKAHUS MpeIMeETa
«XuUMHS» YITCHBI CIEAYIONINE MOJI0KEHUS O Crielu(UKe U3HAYCHUN HAyKU XUMUMU.

XuMHsSI KakK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0coOyr poiib
B COBPEMCHHOM IMBWJIM3AIIMN, B CO3JJaHUU HOBOHM 0a3bl MaTepuaabHOM KylIbTyphl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIUICHHS, B CO3/ITaHUE
IIEJIOCTHOTO TIPEACTABIICHUSI 00 OKPY)KAIOIMIeM MHpE KaKk O €IWHCTBE MPUPOABI U
YeJoBeKa, KOTopoe (OpMHUpPYEeTCs B XMMHUU HAa OCHOBE TMOHHMMAHHS BEUIECTBEHHOTO
COCTaBa OKPY>KaIOIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKy CTPOEHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSIMU MIPUMEHEHUS.

TecHo B3aUMOAEWCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMHW, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOW KYJIBTYPBI, HEOOXOJMMBIM YCJIOBHEM YCIICITHOTO
TpyJa ® SKU3HH Kaxzaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTHH HaIlpaBJeHAa HA PEIICHHUE TII00aTbHBIX
po0JieM YyCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTHYECKOMN O€30MacCHOCTH U OXPaHBI 37J0POBBI.



B cooTBeTcTBUU € 00IIMMU LEISIMU U IPUHIIMITIAMH CPEIHETO 00IIero 00pa3oBaHus
comepkanne mnpeamera «Xummus» (10-11 kiaccel, 0a30BBIi ypOBEHb H3yUYCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY O0yYarouuxcs,
HEOOXONUMYI0O WM Il BBIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIFOUEHUS B KHU3Hb COIIMYMa, MPOJOHKEHUS 00pa30BaHMsI B Pa3IMYHBIX 00JACTsIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMUEH.

CocTaBisOMKUMHI ITpeaAMeTa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannyeckas
xuMus» U «O01Ias U HeopraHuyeckass XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHus
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUWA MO HEOPraHHUYeCKOu
XUMUM (C BKIIOUYEHHEM 3HAHMM W3 O0O0Ied XUMHH) W OpPraHMYeCcKOW XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWWA MPU HU3YYEHUM MpeaMera 00ecreurBacT
BO3MOKHOCTbh PAaCCMOTPEHHS BCETO MHOTOO0OPAa3usl BEIIECTB HA OCHOBE OOIMX MOHATHH,
3aKOHOB ¥ TEOPUM XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XuMus» chopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
NOAX0/Ja K M3YYEHUI0 Yy4yeOHOro Marepuaia u  OOyCIIOBJI€HAa HCTOPUYECKHU
000CHOBaHHBIM PAa3BUTUEM 3HAHMM Ha OMPENEIEHHBIX TECOPETUUECKUX YPOBHIX. Tak,B
Kypce OpraHM4yecKoM XHMHH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOMN
TEOPUH CTPOCHUSI OPTaHUYECKUX COSAUHEHUH, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TPEICTABICHUN O CTpOoeHUU BemlecTB. CBeneHns 00 U3y4aeMbiX B Kypce
BEILECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJIOB /IO CIIOXKHBIX OHOJIOTMYECKH
AKTUBHBIX COCIMHEHHM. B Kypce OpraHMyeckom XWUMHHM TIOJIY4YarOT pa3BUTHE
copMHUpOBaHHBIC Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUS IEPBOHAYAIBHBIC
MpEACTaBICHUSI O XUMHMUYECKOM CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIIHUH.

[lonx HOBBIM yrJIOM 3peHuss B MmpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs M3y4YEHHBII HAa ypOBHE OCHOBHOTO 00mero oOpa3oBaHuUs
TEOPETUYECKUM MaTepual U (PaKTOJIOTHUYECKUE CBEJICHUS O BEIIECTBaX M XMMHYECKOU
peakuuu. Tak, B YaCTHOCTH, B Kypce «O011ast 1 HeopraHudeckas XMMUs» 00ydaromuMmcs
IIPENOCTABISAETCS  BO3MOYKHOCTH OCO3HaTh 3HAYEHUE MEPUOJMYECKOrO 3aKOHa
C 0OILETEOPETUYECKUX U METOJOJOTUYECKHUX MO3UILIMMA, TTy0xkKe MOHITh UCTOPUUYECKOE
U3MeHEeHHe (YHKIUMHA HTOro 3akoHa — OT o0oOmaromed A0 OOBICHAIOIIEH U
IIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWA O BaXKHEMIIMX BEIIECTBAX, WX COCTABE, CTPOECHUHU,
CBOWMCTBAaX M TMPUMEHEHUH, a TAKXKE O XHUMHYECKUX PEAKIUSAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JgomnoJiHseTcss B kypcax 10 u 11 kmaccoB snemeHTaMu
COJICp>KaHMSsl, UMEIOIUMHU KYJIbTYPOJOTUUECCKUN U TIPUKIIAIHON XapakTep. ITHU 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMH HAyKaMU, PaCKPHIBAIOT €
pOJIb B IO3HABATEIIbHOM W TMPAKTUYECKON NEATEbHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUM U MPAKTUUECKHUX
MPWIOKEHUN XUMUU, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO



U JINYHOCTHO 3HAYMMBIX MpoOsIeMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKHA OCMBICITUBATH
uH(OPMAITUIO ¥ TIPUMEHATH €€ 71 TIOTIOJTHCHUSI 3HAHWH, PEIICHUS WHTEUICKTYaTbHbIX
U DKCIEPUMEHTANBHBIX MCCIEIOBATEIbCKUX 3a7ad. B 1emom cojepkanue yd4eOHOTO
npeaMera « XuMus» JTaHHOTO YPOBHSI M3YYEHHs] OPHUEHTHPOBAHO Ha (HOPMHUPOBAHUECY
00yJaronuxcst MUPOBO33PEHYECKOIN OCHOBBI I TOHUMAaHUS (PHITOCOPCKUX HIIEeH, TAKHX
KaK: MaTepualibHOE E€IWHCTBO HEOPraHMYEeCKOr0 U  OpPraHUYecCKOro  MHpa,
00YCITOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, I103HABAEMOCTh
IPUPOAHBIX SABJICHUM MYyTEM HKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUU MEXITY HOBBIMU
dbakTaMi ¥ TEOPETHMUYECKHUMH MPEINOChUIKAMH, OCO3HAHHWE POJU XMUMHH B PEUICHUU
HKOJIOTHUYECKUX TPOoOJeM, a Takke MpolJieM COEpEeKEeHHSI IHEPTETHUECKUX PECYPCOB,
CBIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mutane pemenus 3a1a4 BOCIIMTAHMS, PA3BUTHS U COLUATU3AIMKI O0YYArOIINXCS
MPUHSTHIC POTPAMMOM IO XMMHH TTOAXO0/IbI K OTIPEICIICHUIO COAEPKaHUS U TTIOCTPOCHUS
npeaMera mpeaycMaTpuBalOT (POPMHUPOBAHUE YHHBEPCATIbHBIX YYEOHBIX JACHCTBHIA,
UMeEroIUX 0a30BO€ 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JACSITEIBHOCTH: PEIICHUS MPOOIIEeM,
MOKCKa, aHalin3a U 00paboTku nHMOpPMAIU, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS OTbITA
MPAKTUUYECKON M MCCIEAOBATEIbCKOW JCSITEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTOB
MO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XMMUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YpPOBHE CpPEeJAHEro oO0IIero oopa3zoBaHusi, MPU ONpPEIEICHUN COAEPKATEIHHOM
XapaKTepUCTUKU IIeJIed M3y4YeHHs] TMpeJAMeTa HalpaBJICHUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAJAUIIMOHHO MpU3HAETCS (OPMUPOBAHKME OCHOB XMMHUYECKON HAYKH KakK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOM JMEATETHPHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAUYECKOW TOUKH 3PEHHUS TaKOU
MOAXOJ] K ONPEACIICHUIO LIeJIe U3ydeHUs TIpeaMeTa SBJISICTCS BIIOJHE OMIPaBIaHHbBIM.

CornacHo TaHHOM TOYKE 3pEHUs ITIaBHBIMU LIEJISIMU U3YUYEHUS PeIMeTa « XUMUSDY
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJISFOTCS:

dbopMupoBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUU KaK Ba)KHEWILIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH JIekKaT KIIFOUEBBIC TMOHSITHSI,
dbyHIaMEHTalIbHBIE 3aKOHBl U TEOPUU XUMHM, OCBOCHHE SI3bIKa HAayKH, YCBOCHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UICTOPUEH WX PA3BUTHUS U CTAHOBJICHHUS,

dbopMupoBaHWe U PpPa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaxX ITO3HAHUS
BCIIECTB W XUMHUYCCKUX PEAKIUH, HEOOXOAMMBIX JUIA TNPUOOpPETEHUS yMEHUN
OpPHEHTUPOBATHCS B MUPE BEIIECTB U XMMHUCCKHX SIBJICHHH, UMEIONTUX MECTO B TIPUPOJIC,
B IPAKTHUYECKOW U TOBCEHEBHOU KU3HU;

pa3BUTHE YMEHUA U CIOCOOOB JEATEIBHOCTU, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBACHEHHEM XHWMHUYECKOIO JKCIEPUMEHTa, COOJIIOJICHUEM TMpaBuil 0e301macHOro
oOpaIeHusl ¢ BEIeCTBAMHU.

Hapsimy ¢ »Tum copepikaTenbHash XapakTEpPUCTHKA IeJied W 3a7ad W3ydeHUs
npeaMeTa B mporpaMMe Mo XUMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU



C HOBBIMH IPUOPUTETAMH B CHCTEME cpenHero ooOuiero oOpazoBaHus. CeronaHs
B IPENOJAaBAHUM XUMHUU B OOJbIIEH CTENEHU OTHAETCSA MPEINOYTEHHE MPAKTUYECKON
KOMIIOHEHTE COJIep)KaHusl 0Oy4eHHUs, OPUEHTUPOBAHHOW Ha IMOJATOTOBKY BBITYCKHUKA
o01ieo0pa3oBaTeabHOM  OpraHU3aly, BIAJCIONIEr0 HE Ha0OpOM  3HaHUM, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHoco0aMH W YMEHHUSMU aKTHUBHOTO
NOJTyYEHUS 3HAaHUM U MPUMEHEHUS UX B PEAJIbHOM KM3HU JUISl PELLIEHUS MPAKTUYECKUX
3ajad.

B oroii cBa3M npu u3ydeHun npeaMmera «XUMHUsS» JOMUHHPYIOLIEE 3HA4YEHHUE
IPUOOPETAIOT TAKUE LIEJIU U 3ajauH, KaK:

ajanranus oO0ydYaroIIMXCSi K YCIOBHSIM JUHAMHYHO pPa3BUBAIOLIEIOCs MHMpa,
(opMUpPOBaHNE UHTEIIEKTYaJIbHO PA3BUTOH JINYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPUHATUIO IPAMOTHBIX PELIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIECTBAMHU U UX IPUMEHECHHEM;

(opMupoBaHue y 00y4yaroumxcs KJIOUYEBbIX HaBBIKOB (KIHOUYEBBIX KOMIIETEHIUI),
UMEIOIINX YHHUBEPCAJIbHOE 3HAUEHHE JIJISl Pa3JIMYHBIX BUJOB JIESITEIbHOCTH: PELIEHUS
npoOieMm, TMoOucKa, aHaiau3a ¢ 00paboTku uH(OpPMAIUU, HEOOXOIUMBIX JJIS
OPUOOPETEHUS] ONbITA JIEATEIHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHUU
XMMHH, @ TaKXe JJs OLEHKH C IMO3ULHUH HKOJIOTMYECKOM Oe30MacHOCTH XapakTepa
BJIUSHUS BELIECTB M XMMHYECKUX IPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE IIO3HABATEJBHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN O00y4aroIUXCs: CIOCOOHOCTH CaMOCTOSATEIBbHO NPUOOpPETaTh HOBBIE
3HaHMS N0 XUMHHM B COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTAMM, HMCIOJb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH JUIsl [TOMCKA U aHAJIM3a y4eOHON U HayYHO-
NOMYJISIPHOM MH(POPMALIUA XUMUYECKOTO COICPHKAHUS;

(GopMupoBaHue U pa3BUTHE Y OOYHYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHNS, HAOIIOAAaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU M TPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHUE Y 00ydarommxcs yOe:xKIEHHOCTH B TYMaHUCTUYECKOM HAPaBIEHHOCTH
XUMHH, €€ BaXHOM pOJM B PEIIEHUH TJ00adbHBIX MpOOJIeM paluoOHaIBLHOTO
IPUPOAOIIOIB30BAHNSA, IIONOJHEHHUSI JHEPreTUYECKUX PECYPCOB M COXPaHEHMS
OPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOro OTHOIIECHUSK
OpUpPOJIE M CBOEMY 3/0POBbIO, a TaKKe MPHOOPETEHUSI OIbITa HCIOJb30BAHUS
NOJIYYCHHBIX 3HAHUM JJI1 NPUHATHS TPAMOTHBIX PEIICHUA B CUTYyalUsiX, CBA3aHHBIX
C XUMHYECKUMHU SIBJICHUSIMU.

[enrn w 3amaun  u3ydeHUs mOpeaMmeTa «XUMHS» TMONYYHIM TMOAPOOHYIO
METOJUYECKYI0 MHTepHperanuio B pasnene «llnanupyemble pe3ynpTaTbl OCBOECHHUS
IporpaMMBbl IO XUMUUY, Ojarogaps yemy oOecrneueHO 4€TKOE IMPEeICTaBICHUE O TOM,
KaKue 3HAaHUS U YMEHHUS UMEIOT MPSIMOE OTHOIIECHHWE K pealli3allii KOHKPETHOM Lielu.



B yueOGHOM TuTaHE cpemHero oOIero oOpa3oBaHUs TpeaMeT «XHuMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00macTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

OOr1iiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Ui W3y4YCHUS XUMHUHM — 68 uacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Heel0).



COJIEP) KAHUE OBYYEHMUSI*

10 KUIACC

Teoperuyeckre 0OCHOBbI OPraHUYECKOM XMMUU

[IpenMer opraHM4ecKOW XUMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYCHUEB
MOJyYCHUH HOBBIX BEIIECTB M MATEpUANIOB. Teopuss CTpPOEHUS OpPraHUYECKUX
coenunennii A.M. bytiepoBa, €€ ocHOBHbIE MONOXKeHUs. CTpYKTypHBIE (POPMYIIbI
OPraHMYECKUX BemIeCTB. ['oMonorus, mdomepus. XUMHUYECKasi CBSI3b B OPraHHUYECKHUX
COCJIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBinenre o KilaccupuKaluu oOpraHUYeckux BemlecTB. HomeHnknatypa
OpraHUYEeCKUX COCAMHEHUH (CHCTeMAaTUYecKasi) U TPUBHAIbHBIC HA3BAHMS BaXKHEUIIIUX
IIPECTABUTEIIEN KIIACCOB OPIaHUYECKUX BEIIECTB.

JKCNepUMeEHTATbHbIE METOIbI H3Yy4YeHHsI BelleCTB U UX NMpPeBpalleH il

O3HakomIIeHHE ¢ 00pa3liaMy OPraHUIEeCKHUX BEIIECTB U MaTepHUaIaMH Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHWEe ¢ OMHCAHHE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HarpeBaHUU
(ru1aBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NPOCTEUIINe
MPEACTABUTEININ AJIKAHOB: (PM3UYECKUE U XUMUUYECKUE CBOMCTBA (PeaKIuu 3aMeICHUs U
TOPEHMUS), HAXOKJECHUE B IPUPOJIE, TOIYyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU psii. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTENN AIKEHOB: (PM3MUYECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATALMKM, OKHUCICHHS U TOJUMEPHU3ALNH),
MOJIyYEHUE U IPUMEHEHUE.

Ankamuensl: Oyramuen-1,3 wm wmetwnOyraaueH-1,3. CcTpoeHHME, BaXKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakuusi mnoiauMmepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKHUMN psii. ANCTHIECH —
MPOCTEUIITUIN MPEACTaBUTENh AJTKUHOB: COCTaB, CTpOEHUE, (PU3NYECKUEe U XUMHYECKUE
CBOWCTBA (peakuuu THUJIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApATAIlUU, TOPEHUS),
MOJIyYEHUE U PUMEHEHUE.

Apensl. bensoi: coctas, ctpoeHue, puU3nyecKue 1 XUMUUYECKHE CBOMCTBA (peakluu
rajJoreHUpPOBAaHUS M HUTPOBaHUS), TMOJy4YeHUE U NpUMEHeHue. Toayon: cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Ce0Ucmea (peakyuu 2anoceHupo8anus u
HUMpPOBAHUS), NOayUeHue u npumeHeHue. TOKCHUYHOCTh apeHOB. |'eHeTHYecKasi CBS3b
MEXKy YIJI€BOAOPOAaMU, MPUHAIICKAITUMHU K Pa3IMYHBIM KilaccaMm.

[TpupoaHbIC NCTOYHHUKYU YTIIEBOIOPOIOB. [IpupoIHbIi ra3 U MoMmyTHBIC HePTSIHBIC
ra3bl. Hed s u e€ mpoucxoxaenne. CriocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKIHT

(TepMuyeckuid, KaTalmuThyeckuit), mnuponu3. [Ipoaykrsl mnepepaboTku HedTH, HUX
9



NPUMEHEHNUE B TPOMBIIIUICHHOCTH W B ObITy. KaMeHHBIN yroib W MPOAYKTHI €T0
nepepadoTKHU.

JKCHepUMeHTAIbHbIE MeTOIbl H3yYeHHs BelleCTB H X NMpeBpalleHui

O3znakomieHne ¢ o0pa3iamMu miacTMace, KayudyKoB U pe3uHbl, Kojuiekunn «Hedtby»
U «YTOollb», MOJEINPOBAHHE MOJIEKYJ YTJIIEBOJOPOIOB M TaJOT€HONPOU3BOIHBIX,
IpOBE/ICHUE MPAKTHYECKO# padoThl: TIOJTy4YeHNE STUICHA U U3yUYEHHUE €r0 CBOMCTB.

PacuéTHble 3a1aun

Brruncnenus: mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBA
WCXOJHOTO BEIIECTBA WJIM TMPOAYKTA PEAKIMU 110 W3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB MIIM MPOYKTOB PEAKITUH).

Kuciiopoacoaepkamue opranuyeckue coe{uHeHust

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METAaHOJ U ATAHOJ: CTPOEHUE, PUBNYECKUE U
XUMHUYECKHUE CBOMCTBAa (pEaklMM C AKTUBHBIMHU METaJUIAMH, TajOTr€HOBOJIOPOJIAMHU,
ropeHue), npuMeHeHrue. BonopoiHbpie CBsI3W MeXay MOJEeKyldamMu cnupToB. [leficTBue
METaHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaToMHbIe CHUPTHI. DTUJICHTIIMKOIL U TIUIEPUH: CTpOeHUE, (PU3NIYECKUe U
XUMHYECKUE CBOMCTBAa (B3aUMOJCHCTBHE CO INIEIOYHBIMU METAJJIaMHU, KaueCTBEHHAs
peakius Ha MHOTOATOMHbIE cUpThI). JleiicTBUe Ha opraHu3M 4yenoBeka. [IpumeHenue
[JIMIEPUHA U STUJICHTIIUKOJIS.

deHou: cTpoeHHEe MOJIEKYJIbI, (PU3NYECKUEe U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTD
¢denomna. Ilpumenenue penona.

Anbaerunsl U kemowsi. DopMalibIeTHI, alleTANBICTHI: CTPOCHUE, (PU3UUECKHUE U
XUMHUYECKUE CBOMCTBA (pEaKklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHbIE
pEeaKIMK), MOTyYEeHUE U TPUMEHEHUE.

Ayemon: cmpoenue, gusuyeckue u xumuyeckue c8ouUcmsea (peaxyuu oKucieHus u
80CCMAHOGNIEHUs,), NOTYYEeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs W YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHUCIIOT, peakius »>Tepudukanuu), MnoiaydeHue u mnpumeHeHue. CreapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPEACTABUTENN BHICITUX KapOOHOBBIX KUCIOT. MbLIa KaK COJIA
BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JEeHCTBHE.

CnoxHble >pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MIAPOIU3 CHOKHBIX
3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenune xupoB. bruojgoruueckas poib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOJIOB (MOHO-, JU- W TIOJUCAXAPUIIBI).
['mroko03a — mpocTerInii MOHOCaXapu: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (PU3UUYECKUE
U XHUMHYECKue CBoOHcCTBa (B3aumojeictBue ¢ rujapokcuaoM wmeau(Il), oxucieHue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBnenne, OpoKeHUE TIFOKO3bI),
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HaXOXJIEHUE B MPHpOJE, MPUMEHEeHHEe, Ononornyeckas posb. DotocuuTe3. Dpykro3a
KaK U30Mep TITIOKO3BI.

Caxapoza — npeocmagumenb OUCAXapuoos, 2UOPOIU3, HAXONCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman w memrono3a Kak NpupojHbie moiauMmepbl. CTpoeHHe Kpaxmaia u
IEJUTI0103b1. DU3NYECKHEe U XUMUYECKHE CBOMCTBA KpaxMala (THAPOJIU3, KaueCTBEHHAS
peakIus ¢ HoJoM).

JKCNepUMEHTATbHbIE METOAbI M3Y4YeHHS BELIeCTB U UX MPeBpalleHuH

[IpoBenenue, HaOMIOJEHUE U OINMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUUA OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCUJIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C THAPOKCUIOM
menu(Il)), anpaernnoB (OKHCIEHHME aMMHAdHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumMopeiicTBue Kpaxmana ¢ HOJOM), TMPOBEIACHUE
MPAKTUYECKOM pabOThI: CBOWCTBA pacTBOPAa YKCYCHOM KUCIIOTHI.

PacuéTHble 3a1a4un

Brraucnenust mo ypaBHEHHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUICCTBA
HMCXOJHOTO BEIIECTBA MM IPOJAYKTa peaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIUN).

A3oTcoaep:kaiiue OpraHndecKue coeTuHeHn s

Amunvl. Memunamun u aHuiuH: cocmae, cmpoeHue, Quauyeckue u Xumuyeckue
ceolicmea (copenue, g3aumooeticmaue ¢ 8000U U KUCIOMAMU,).

AMHHOKHCIIOTBI Kak aM(oTepHbIe OpraHW4YecKHe coeAuHeHUs. Du3nyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha IIpUMepe IIuIHa). bromorudeckoe 3HaueHUE
aMHUHOKHUCIOT. [lenTuasl.

benku kak TpPUPOIHBIE BBICOKOMOJICKYJISPHBIC CoenuHeHus. llepBudHas,
BTOpPHYHAS ¥ TPETUYHAS CTPYKTypa OeakoB. XMMUYCCKHUE CBOMCTBA OCIKOB: THIPOJIU3,
JIeHaTypaIys, KAaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

JKCNepUMEHTATbHbIE METO/AbI H3YYeHH BeleCTB M UX NpeBpalleHU
HabGnronenue v onvcanne AEMOHCTPAIMOHHBIX OIBITOB: JCHATYpalus OEIKOB IpH
HarpeBaHuM, [IBETHBIC PEAKLIUU OEJIKOB.

BbicokoMoJ1eKy IsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHCHHUA: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETNICHB MTOJIMMEPHU3aIIUH, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJ/IBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUN — TOJMMEPHU3AINs 1
TIOJIMKOH ICHCAITHS.

IInacmmaccol  (nonusmuien, NOIUNPONUTEH, NOJUSUHUIXIOPUO, NOIUCHUPOIL).
Hamypanonoiti u cunmemuyeckue Kayuyku (0ymaoueHogvlll, XJ10pPONPEeHO8bili U
usonpenosulil). Bonoxna: namypanvHvle (XI0NOK, wiepcmv, WENK), UCKYCCMBEHHbIE
(ayemammuoe B0JIOKHO, BUCKO3A), CUHmMemudecKue (Kanpox u 1aecam,).
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JKCNePpUMEHTATbHbIE METO/IbI H3YYEeHH BeleCTB M UX NPpeBpalleHU
O3zHakomileHHE ¢ 00pa3uaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

Me:xnpeaMeTHbIe CBS3H

Peasmszannst MeXOpenMETHBIX CBSI3€M IPU HU3YYEHUU OPraHWYECKOW XWUMHUHB
10 xnacce OCyIIECTBISIETCS Yepe3 HCIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAyYHBIX
NOHATUH, TAK W TOHATHM, SBILIFOLIUXCS CHCTEMHBIMH JUISl OTIENIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO111e ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalN3, CHHTE3, KIAacCU(PUKaALUs, TEPUOINIHOCTh, HAOIIOACHNE, H3MEPEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE.

®u3uka: Matepus, SHEPIus, Macca, aToM, IJIEKTPOH, MOJIEKYJIA, SHEPreTHUECKUIl
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBa, (hU3MYECKue
BEJIMYMHBI U €UHULBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(dboTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BELIECTBA (O€JIKH, YIIIEBOIbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJBI, TOJE3HbIE HCKOMAeMble, TOIUIMBO,
PECYPCBL.

TexHoorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIINE
CpEeNCTBa, JEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHUU

XuMHUUYECKHI 31eMeHT. AToM. Snpo aroma, M30TONBL. DJIEKTPOHHAS 000JOYKA.
DHepreTUYeckre YpOBHH, IMOAYPOBHH. ATOMHBIE OpOWTanmu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeieieHus JIEKTPOHOB MO OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUOA0B. DIEKTPOHHAS KOHPUTYypaIys aTOMOB.

[lepuonnueckuii 3akoH U Ileproanyeckas cucreMa XUMMUYECKHUX 3eMeHTOB JI.1.
MenpneneeBa. CBa3b NEPUOINUECKOT0 3aKoHA U [lepronyueckoil CHCTEMbI XUMUYECKUX
anementoB JI.MI. MengeneeBa € COBPEMEHHOM TEOpPUEHM CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX M CJIOXKHBIX BEHIECTB MO IpynnaM U HepuojaM. 3HAYEHUE MEePUOIUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

CrpoeHue BellecTBa. XUMUYECKAs CBSI3b. BUABI XUMUYECKON CBA3U (KOBaJICHTHAs
HETMoJIsIpHAsE W TOJISIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3mMbl 00pa3oBaHUS
KOBQJICHTHOW XMMHUYECKOU CBsI3M (OOMEHHBIM M JOHOPHO-AaKIENTOPHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DIIeKTpoOTpULIaTeNbHOCTh. CTeneHb OKUcIeHus. FIoHbI: KATHOHBI
Y aHUOHBI.
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BemiectBa MOJEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BelecTBa. TUIbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAJUTMUECKOU PEIIETKH.

[TonsiTHE 0 MUCIEPCHBIX cucTeMaxX. VICTUHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBas
JIOJIs BEILLIECTBA B pPACTBOPE.

Knaccudukanus HeopraHnyeckux coenvHeHuid. HomeHkaTypa HEOpraHu4ecKux
BElIeCTB. ['eHeTHdeckas CBSI3b  HEOPraHMYECKUX BELIECTB, MPUHAMIIEKALIIUX
K Pa3IMYHBIM KJIaccam.

Xumnueckas peakuus. Kiiaccugukanus XMuMUYeCKUX peakivii B HEOPraHUYeCKOM
U OPraHUYECKON XHMMHUHU. 3aKOH COXPAHEHHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS U
MpEeBpaIEHUs YPHEPTUU NTPU XUMHUUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pAa3IUyHbIX (akTopoB. OOpaTtnMble
peakuuu. Xumudyeckoe paBHoBecre. DakTophl, BAUSIOIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onextponutuyeckas auccouuanus. CumbHbie W ciabble anekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAasl, HEUTpalibHas, 1Ies04Has. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakuuu nuoHHOTO OOMeHA. [ UOpoaU3 HEOpeaHUUecKux u
OpP2aHUYECKUX Geujecms.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE  peakiuu. [lowamue 06  snekmponuse
pacniasos u pacmeopos co.eli. Ilpumenenue snekmponusa.

JKCNepUMEHTATbHbIE METOIbI H3Y4YeHHS BelleCTB M UX MpeBpPalleHN i

Jlemonctparusa tabmun «lleprogudeckas cucreMa XUMHYECKUX diemeHToB J1.1.
MeHnneneeBay, H3ydYeHHE MOJEICH KPUCTAUIMUECKUX  PEMIETOK, HaOII0JICHUE U
OTNUCAaHUE JIEMOHCTPAIIMOHHBIX M Ja0OpPAaTOPHBIX OIBITOB (Pa3jIoKEHUE MEPOKCHIA
BOJIOPO/Ia B INPHUCYTCTBUM KaTaIM3aTOpa, ONPENCICHUE CpPENbl PACTBOPOB BELIECTB
C TOMOIIbI0 YHUBEPCAIBLHOTO HWHIUKATOPA, PEAKIMU MOHHOTO OOMEHa), MPOBEJCHUE
MpaKTUIECKON paboThl «BnusHue pa3iaudHbiX (AaKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKuum».

PacuéTHble 3agaun
Pacuétel 110 ypaBHEHHSIM XMMUYECKUX PEAKIIHMI, B TOM YHCIIE TEPMOXUMHYECKUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBAS JOJISI BEIIECTBAY.

Heoprannuyeckasi xummus

Hewmeramnel. [Tonoxxenne HemeramnoB B [leproandeckoil cucteMe XUMHYECKHX
anemenToB /.. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKUE CBOIMCTBA
HEMETAIIOB. AJUIOTPONMS HEMETa/UIoB (Ha MpHUMEpPE KHUCIopoja, cephl, gocdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajlOT€HOB, CEphbl, a3oTa,
docdopa, yriepoga U KpeMHHUS) U WX COCIUHECHUN (OKCUAOB, KHCIIOPOICOEPIKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprumeHeHne BAXXKHENIIINX HEMETAIIJIOB U UX COEUHECHUM.
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Mertamnbl. Ilonoxkenue wetamioB B llepuoauueckoid cUCTEME XUMHYECKHX
anemeHToB J.U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK ATOMOB
MetaioB. OOmue  ¢uzmdeckue cBokicTBa MeTawioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAITPSYKEHUH METAJLIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUIIIUX METAUIOB (HATPUM, Kalui, KaablIMi, MarHui,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl TONydeHUs MeTauioB. Memannypeus. Kopposus memannos.
Cnocoouvl 3awumsi om koppo3uu. [IpuMeHeHne MeTaIoB B OBITY U TEXHUKE.

JKcNepUMEHTATbHbIE METO/IbI H3Y4YeHHs BeleCTB M UX NMpeBpalleHH i

N3yuenne kosekiuu «MeTauibl U CIUIaBb», 00pa3ll0B HEMETAIJIOB, PEILICHUE
OKCIICPUMEHTAIBHBIX 3a/ad, HAONIOJACHHE ¥ ONHWCAHWE JIEMOHCTPAIIMOHHBIX W
71a60paTOPHBIX OMBITOB (B3aUMOICHCTBUE THIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yel, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

PacuéTHble 3a1a4un

Pacuétel Maccel BeliecTBa WM O0BEMA ra3oB IO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCe MU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, PACUETHI
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OJHO W3 BEIICCTB
MMEET MTPUMECH.

XMMHUS U )KU3Hb

Ponp xmmum B oOecrniedeHHMH HKOJIOTHYECKOM, SHEPreTUYECKOW W IHIIEBOU
0€301acHOCTH, Pa3BUTUM MEIUIIUHBL. [IOHATHE 0 HAYYHBIX METOJIax IMO3HAHUS BEICCTB
Y XUMHAYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX NPHUHIUIIAX MPOMBIIUICHHOTO MOTYYEHUS
BAKHEHIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXKHENIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpacKuh, CTEKJIO, KEepamMuKa, MaTepUaJIbl JJIs
AJIEKTPOHUKH, HAHOMATEPHAIbl, OPTAHNYECKUE U MUHEPAIbHBIE yI0OPEHHUS.

XuMHsI W 3J0POBbE YEJIOBEKA: IMpaBWJIa MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBwia O0€30MacHOTO MCIOJB30BAHUS MPENapaToB OBITOBOW XHUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHble CBA3U

Peanuzanuss MexXnpeIMETHBIX CBSI3eM MpHU M3y4YeHUM OOIIeH M HeopraHM4ecKOu
xuMHHU B 11 Kiacce ocyliecTBIISIETCS Uepe3 MCIOJb30BaHUE KAK OOIIUX €CTECTBEHHO-
HAay4YHBIX I[IOHATUW, TaK W IOHATUW, SBIAIOIIMUXCS CHUCTEMHBIMU JUIA OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccUu(UKalus, NEPUOJUYHOCTh, HAONIIOJCHUE, SKCIEPUMEHT,
MOJCIIMPOBAHUE, U3MEPECHUE, SBJIICHUE.

dusnka: MaTepus, JHEPIrus, Macca, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, YHEPIeTUUECKUN YPOBEHb, BELIECTBO, TEJIO, O0BEM,
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arperaTHOe COCTOSIHHME BEUIECTBa, (PU3MYEeCKHe BEIMYUHBI U €AUMHUIBI UX U3MEpPEHUs,
CKOpOCTBb.

buonorus: knerka, oprauusM, skocucrema, ouochepa, MakKpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: mMuHepanbl, TOPHBIE MOPOJbI, IOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
peCypcCBhl.

TexHOnorus: XUMHUYECKass MPOMBIIIJICHHOCTh, METALTYPTUsl, MPOU3BOIACTBO
CTPOUTENBHBIX  MATEPHANIOB,  CEJIBCKOXO3SIMCTBEHHOE  IPOU3BOACTBO,  IHIIEBas
IIPOMBILIJIEHHOCTb, dbapmaneBTUUECKAs IIPOMBILJIEHHOCTb, IIPOU3BOICTBO
KOCMETHYECKHX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3ybTaTaM OCBOCHUS 00yUYarOITUMUCS
nporpaMm cpeaHero ooOmero o0pa3oBaHusi (JUYHOCTHBIM, METANPEAMETHBIM U
npenMeTHbIM). HaydyHo-MeTroanueckoil OCHOBOM il  pa3paldOTKU  IJIAHUPYEMBIX
pe3yIbTaTOB OCBOEHUS MPOTPAMM CPEJIHEro o0Iero oopa3oBaHus SBISETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOAXO/I.

B coorBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEHEro 00IIero
o0pa30BaHMsI BBIJIEJICHBI CIEAYIOLUE COCTaBISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHUHUCKOM TPaKJaHCKOW  HIACHTHUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTA ¥ CAMOOIIPEIEIICHUIO;

HaJM4Khe MOTUBALUU K O0yUEHHUIO;

LICJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPaaulnii 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIMXCS PYKOBOACTBOBAaThCS B CBOEH
NEATEITBHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMMU, IPUCYIIMMH LIEJIOCTHON CUCTEME
XUMUYECKOT0 00pa30BaHus;

HaJINYME PAaBOCO3HAHUS HKOJIOTUYECKON KYJIBTYphl U CIIOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TUUIaHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHMS IPeIMETa « XUMHUSD TOCTUTAKOTCS B €IMHCTBE
y4eOHOH M BOCHUTATENbHOW AESATENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH U UEATaMU POCCUNCKOTO
Ipa)k/1aHCKOI0 00IeCTBa, IPUHATHIMU B 00IIECTBE HOPMaMU U MpaBUIIaMH TIOBEICHUS,
CIOCOOCTBYIOLIMMHU MPOLECCaM  CaMOMO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOT'O
CTAHOBJICHMS! JINYHOCTH O0YYarOIIMXCA.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OCBOEHUS  IpeaMera  «XHMHsSD»  OTPaKaroT
c(hOPMUPOBAHHOCTh  OMbITA [O3HABATEJBHOW W  MPAKTHYECKOW JESTENbHOCTU
oOyJaromuxcs 1Mo peajan3aly MPUHITHIX B 00IECTBE LICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOr0 BOCIUTAHMS

OCO3HaHUsA OOYYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IpaB W O0OS3aHHOCTEH,
YBa)KCHHUS K 3aKOHY M IPABOTIOPSIKY;

MIPEJICTABJICHHUS O COIMAILHBIX HOPMax W MpaBUIaX MEKIUIHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATECILHOCTH TPU CO3JMaHUU YU4COHBIX
IIPOEKTOB, PEIICHHH Y4YeOHBIX W TO3HABATCIIbHBIX 3aJad, BBIMIOJHCHHH XUMHYCCKHUX
9KCIIEPUMEHTOB;

16



CIIOCOOHOCTH NIOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI
JIPYTUX [PU aHAIHU3€E PA3JIMYHbIX BUJIOB YUE€OHOU JAEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMSA

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAydyHOMY  HAacJEIHUI0
OTEYECTBEHHON XUMUU;

yBaXEHUS K TPOIECCY TBOpUECTBA B OOJACTH TEOPUUM U MPAKTUYECKOTO
OPUMEHEHUS XWMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAyKHM €CTh pe3yJbTar
JUIMTEJIbHBIX HAOJIOACHUM, KPOIIOTIMBBIX IKCIIEPUMEHTAIbHBIX [IOUCKOB, TOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO03HABATEIbHBIX MOTHMBOB B IOJYYEHUU M MOCIEAYIOIIEM AHAIHN3E
uHGOpPMAIUHU O IEPEOBBIX TOCTIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MMOBEACHUS;

CITIOCOOHOCTH OLIGHUBATh CHUTYallMM, CBS3aHHBICE C XUMHUUYECKUMH SIBIICHUSIMU,U
IIPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIU
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE U MTOCTYIIKA CBOMX TOBAPUILEH C MO3ULIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE ITOCIIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbSI:

INOHMMAaHUs LIEHHOCTEN 3/10pOBOro M 06€3011acHOro 00pasa KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY H© IICUXHYECKOMY
3JI0pPOBBIO;

coOyofieHUsT TpaBui Oe30macHOTO oOOpalieHuss C BelleCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JIEATEIIBHOCTH;

NOHUMAaHUS LEHHOCTH MPABWJI UHAWBUAYATBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
NOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3A0POBBIO U KU3HH JIFOJIEH;

OCO3HaHUSl TOCIEACTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHUs);

5) TPy10BOT0 BOCIIUTAHMS:

KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEA0BATEIBCKOM JEATEIbHOCTH,
0O0I1IECTBEHHO TOJIE3HON, TBOPUECKON U IPYTUX BUJIAX NESITEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE YYaCTHE€ B PEIICHHHM MPAKTUYECKUX 3aJlad COLUUAIbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YYCHHIO Tpodeccuii  pa3iudHOro  po/a,
B TOM YHCJIE HA OCHOBE TPUMEHEHHMS MTPEAMETHBIX 3HAaHUM MO0 XUMUH;

YBAKECHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIBHOW TPACKTOPUU 00Opa30BaHUsA,
Oynymieii mpodeccun W pealr3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C y4ETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XUMHUU, HHTEPECOB M TMOTPEOHOCTEM
00I111eCTBa;
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6) 3K0JIOrHYecKOro BOCIIMTAHUSI:

AKOJOTMYECKU I€J€CO00pPa3HOro OTHOLIEHHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MIOHUMAaHUsI TJIOOATBHOIO  XapakTepa HKOJOTMYECKUX MpOOJIeM, BIUSHUSA
HDKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJNb30BaHMS JTOCTHKEHUN XUMUU JJIs PELICHMS
BOITPOCOB PALIMOHAIBHOTO TPUPOIONIOIB30BAHMS;

AKTUBHOT'O HEIPUATUSA IEHUCTBUM, NMPUHOCALIMX BPEJ OKpPYKArOUIEH NPUPOIHON
cpene, yMEHUs MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTMYECKUE IOCIEACTBUS
IPEANPUHUMAEMBIX JENCTBUM U IPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOIO DSKOJOTMYECKOTO MBIIIJIEHUSA, HDKOJOTHYECKOM KYJIBTYpHI,
ONBITA JIESITENBHOCTH SKOJIOTMYECKOM HAINPABIEHHOCTH, YMEHUSA PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOW M COLIMAILHOM MPAaKTUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO IPOTUBOCTOSTH UAECOJIOIHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIECTBEHHOM MPaKTUKH;

MMOHMMAaHUS CIIEUU(PUKH XUMHUM KaK HaAyKW, OCO3HAHUS €€ posi B (POPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOI'O MBIIUIEHUs, CO3JAaHUM LIEJIOCTHOIO  IPEACTABIICHUS
00 OKpy:KaroleM MUpEe Kak O €MHCTBE MPUPOIbI U YEJIOBEKA, B MO3HAHUY TTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU MPpoOJieM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAUMMOCTH XUMHUHU JIJI COBPEMEHHOM ITUBUIIU3AIUU: B €€
TYMaHUCTHYECKOW HANpPABJICHHOCTH M BaXXHOM pOJM B CO3/aHUM HOBOU 0a3bl
MaTepHAIbHON KYJIBTYphI, PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YEeJI0BEUYCCTBA — CHIPhEBOM, SHEPICTUICCKOM, ITUIIIEBON M YKOJIOTHYSCKOM 0€30IMacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCIEUEHUU YCIOBUU YCIEIIHOTO TPyJa U SKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXkJI0TO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: ITIOHWMAaHUs CYIIIHOCTA METOJOB ITO3HAHUS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJydaeMbIe
3HAHUA I aHAJu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOISAIINXB
HEM HM3MEHEHUW, YMEHMS JejaTh OOOCHOBAaHHBIEC 3aKJIFOYEHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO TTOJTYYEHUSI IOCTOBEPHBIX BHIBOIOB,;

CITIOCOOHOCTH CaMOCTOSTEJIPHO HCIIOJIB30BaTh XMMUYECKUE 3HAHMS JJIA PEIIeCHUs
po0JieM B peaJIbHBIX )KM3HEHHBIX CUTYaIIUsIX;

MHTEPECA K MMO3HAHUIO U UCCIIEA0BATEIILCKON JIESITEIbHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIo,
K AKTUBHOMY ITOJYYEHUIO HOBBIX 3HAHUW IO XUMHUH B COOTBETCTBUU C KU3HCHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3nyHbIX cdepax MTpoPecCHOHATBHON
JESATENBHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATHBI

MetanpeameTHbIE pe3ysIbTaThl OCBOEHHS YUEOHOT O IpeaMeTa « XUMMUs» Ha YPOBHE
cpeHero oo1iero o0pa3oBaHUs BKIIOYAIOT:

3HAYNMBbIE TUISL (dbopMupoBaHus MHUPOBO33pPEHUS oOyuaromxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAayYHbIe TOHATHSA, OTPAXKAIOIINE
LEJI0CTHOCTh HAYYHON KapTUHBI MUPA U clIeHU(DUKY METOI0B IMO3HAHUS, UCIIOIb3YyEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, PHEPIUs, SBJIEHHUE, MPOLIECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJI0ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHbIE yueOHble JIeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIE,
perynsaTuBHbIE), obecreynBaronme (GpopmMupoBaHUe (PYHKIIMOHAIBHONH TPAMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00YyJaronXCs;

CIOCOOHOCTh OOY4YAOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKME 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE AEMCTBUS B TO3HABATEIILHON U
COLMAIBHOM MPAKTHUKE.

MetanpeameTHbIe pe3yIbTaThl OTPAXkKAIOT OBJIJCHUE YHUBEPCAIbHBIMU Y4EOHBIMU
NI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU AEUCTBUSAMH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS
ba3oBble JJornuyeckne 1eMcCTBUA:

CaMOCTOSITENIbHO (POPMYIUPOBATh U aKTyaJUu3UPOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENICNIATh LEU ACATEIBHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTHKEHHS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITOCTABIECHHBIMU LIEIIAMU;

MCIIOJIb30BAaTh P OCBOCHUM 3HAHUIN MPUEMBI JJOTHUYECKOTO MBIIIJICHUS! — BBIJICIISTh
XapaKTEPHbIC TPU3HAKH IMOHSATHM M YCTAHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHATHUS JIJIs OOBSICHEHUSI OT/ACIIbHBIX (DaKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJISl KIACCUPUKAIIMU BEIIECTB U XUMUYECKHUX
peaxkuuit;

YCTaHABJIUBATh MPUUYUHHO-CJIECTBEHHBIC CBSI3U MEXAY M3yYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHUE pacCykAeHUsl (MHIYKTUBHBIC, ICIYKTUBHbIE, [0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PAaCCMATPUBAECMBIX SBJICHUSIX,
(bOopMyIHpPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATh B TPOIECCE MO3HAHUA, WCIOJIB3YeMbIE B XUMHH CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIEITH, MPEOOPA30BHIBATH MOJIETHHBIC MPEICTABICHUS — XUMUUECKHUH 3HAK
(cuMmBOIT) BreMeHTa, XUMHUYecKas (hopmysia, ypaBHEHHUE XUMHUYECKOW PEAKIUU — IPH
pelieHnr y4eOHBIX MO3HABATENbHBIX U MPAKTUUECKUX 3a/ladu, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABIICHUSA I BBISBICHUS XAPAKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHYECKUX PEAKIUU.
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basoBble uccienoBarebCckie 1eHCTBUA:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XMMUYECKUX PEAKIINM;
(GopMynupOBAThH LEIH U 33]Ia4H UCCIICIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIE U
CaMOCTOATEILHO CHOPMYIHMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSATENBHOTO ITUIAHUPOBAHUS U ITPOBEACHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHsS HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (GopmynupoBaTh O0000IICHUS U
BBIBOJIbI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YJbTAaTOB HMCCIENOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MIPOJICTIAHHON paboTe;

MpUOOPETATH OMBIT YYEHUUECKOMN MCCIIEIOBATENBCKON U MPOEKTHOM JI€ATEIbHOCTH,
IPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METO/I0B PEILICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITIO3HAHUS.

Padora ¢ undpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX WCTOYHUKAX HHPOpMAIHMH (HAYYHO-TIOMYJISIpHas
JauTepaTypa XMMHUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE 1ocodusi, pecypcel MHTepHeTa),
aHAIM3UPOBATh MH(OPMAIINIO PA3TMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTHICCKH
OLICHUBATH €€ JIOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

(opMynupOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METObI IIPH TIOUCKE U OTOOpE
uH(pOpMaIu, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 33]1a4 ONPEeIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBHIOMPATh ONTHUMAIbHYIO (OpMY MpEACTaBICHUS HH(POpPMAIIUU
(cxembl, rpaduKH, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTHUE);

UCTIOJIb30BaTh HAy4YHBIH SI3bIK B KauyeCTBE CpEACTBa MpU paboTe ¢ XMMHUYECKOM
uHbopMalueil: IpUMEHATh MeXIpeaMeTHbIE (PU3NYecKue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (hopMyITbl, aOOpeBUATYpPBI, HOMEHKIATYPY;

UCTIONBb30BaTh M MpPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIE JCHCTBUSA:

3aJ1aBaTh BOIPOCHI MO CYILECTBY OOCYXIaeMOH TeMbl B XOJE Juajiora W/wuiu
JUCKYCCHUHU, BBICKa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEMJIOKEHUS OTHOCHUTEIHHO
BBIITOJTHEHUS NIPEIIOKEHHOM 3a/1a4u;

BBICTYIIaTb C MPE3CHTALMEN pEe3yJbTATOB II03HABATENIBHOW JEATEIbHOCTH,
[IOJIy4EHHBIX CAMOCTOSATEJIBHO HJIA COBMECTHO CO CBEPCTHHUKAMH IIPU BBINOJHEHUU
XUMUYECKOTO HJKCIHEPUMEHTa, MPaKTUYECKOHM padoOThl IO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peau3aluy y4eOHOro MpoeKTa UM (HOpMYJIHPOBATh BBIBOJBI IO
pesysibTaTaM IPOBEAEHHBIX MCCIEAOBAHUN IYTEM COIJIACOBAHUs IIO3ULUNW B XOJI€
00CyXIeHUsI 1 0OMEHa MHEHHSIMU.
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PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOATENbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  IO3HABATEIbHYIO
NesATEIbHOCTh, oOmpenensss e€ Uenu W 3aJadyd, KOHTPOJIMPOBAaTb U IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM JIEUCTBHI MPHU BBINOJIHEHUU
y4eOHBIX U MCCIICJIOBATEIIbCKUX 3aja4, BRIOUpaTh Hanbosee 3PGeKTUBHBIN CITOCO0 MX
petieHus ¢ y4éTOM OTy4YeHHUs] HOBBIX 3HAHUHN O BEIIECTBAX M XUMUUECKHUX PEaKIINAIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckass XUMUS» OTPa)karoT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN O XUMUUECKON COCTABJISIONICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI TPUPOIbI, B POPMUPOBAHUHN
MBIIIJICHUSI U KYJbTYPhI JINYHOCTH, €€ (HyHKIUOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMN
JUISl PEIICHUS] MPAKTUYECKUX 3a7a4 M OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSK
CBOEMY 3JI0POBBIO U IPUPOJHON CPEE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOMOJIATAOIIINE
MOHATUS (XUMHYECKUN DJIEMEHT, aToOM, JJICKTPOHHAs 00O0JI0YKa aTroMa, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpaliéHHas), MOJb, MOJISIpHAs Macca, MOJIIPHBIA 00BbEM, YIIIEpOIHbBIN
CKeJeT, QYHKIIMOHAIIbHAS TPYIINA, PaJAUKall, U30MEpHsl, N30MEPbl, TOMOJIOTHYECKUHN PsIII,
TOMOJIOTH, YTJIE€BOJOPOJIbI, KHUCIOPOJI U a30TCOAEpXAIIUEe COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHusi opraHnnyeckux BeimectB A.M. byTinepoBa, 3aKOH COXpaHEHHUSI MacChl
BEILIECTB); 3aKOHOMEPHOCTU, CHMBOJIMYECKHM SI3bIK XUMUU; MUPOBO33PEHYECKHUE 3HAHUSI,
JekKale B OCHOBE MOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH,
(aKToJIOTMYECKHE CBEJEHUSI O CBOMCTBaX, COCTaBe, IOJyYeHHMH U O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H MPaKTUYECKOUN
NEATEIIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIE TPU3HAKKA TOHSATHUH,
yCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME TMOHATHS MIPU
OMMCAaHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUN OpraHUYEeCKUX COEANHEHU;

c(OPMHUPOBAHHOCTh YMEHUW HCIMOJIb30BaTh XHMHUYECKYIO  CHUMBOJIUKY JJIS
COCTaBJICHUS MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (hopmy
OpPraHMYeCKUX BEIIECTB U YPABHEHHN XMUMHUYECKHX pPEaKIUW, W3rOTABJIMBATH MOJEIU
MOJIEKYJ OpPraHWYECKMX BEIIECTB JUISI WUIIOCTpAIMd WX  XHMHYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHPOBAHHOCT, YMEHUW YCTAaHABIMBATh NPUHAMICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEIIECTB M0 UX COCTaBY U CTPOCHMIO K ONpENeIEHHOMY KilacCy/rpymnie
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COeMHEHM  (YIJIEBOJOPOABI,  KHCIOPOJ W  a30TCOAEpXallhue  COECIUHEHHUS,
BBICOKOMOJIEKYJISIDHBIE COCJMHEHUsI), JlaBaTh WM Ha3BaHHUS 10 CHUCTEMATHYECKOM
Homenkiarype (IUPAC), a Taxke NpUBOAUTH TPUBHAIBHBIC Ha3BaHHS OTICIBHBIX
OpPraHUYeCKUX BEIIECTB (ITHIICH, MPOIWIICH, alleTHIICH, STUIICHTJIMKOIIb, MIIMIEPUH, (PEHO,
dbopManbaerua, aneTaabIerua, MypaBbUHAS KHCIIOTa, YKCyCHAas KHUCIIOTa, OJCHHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, (PPYKTO3a, Kpaxmall, leJUII0103a, TIIUIIH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPECIISATh BUIBI XUMHUYIECKOU CBSI3U B OPTAHHMUECKHIX
coeMHEHUsX (OMHAPHBIC U KPATHHIE);

chOPMHUPOBAHHOCT, yYMEHHUSI MPUMEHSATH I[OJOXKEHUS TEOPUH  CTPOCHUS
oprannveckux BemecTB A.M. byrtnepoBa nansi OOBsICHEHHS 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (HU3UUYECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEJICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIlleCTB (METaH, ATaH, STUJICH, MPOIUJICH, alleTuiIeH, OyTaaueH-1,3, MeTuiOyTaaueH-
1,3, GeH30J, METaHOJI, 3TAHOJI, STWJICHIJIMKOJb, TJIUIEPUH, (EHON, aleTaabIeru,
MypaBbUHAasi U YKCyCHas KHUCJIOTBI, IJIIOKO3a, KpaxMall, LEJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXKJIY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb WCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEPEPadOTKH M MPAKTHUYECKOE
IpUMEHEHHUE TPOYKTOB MepepadboTKH;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOJIUTH BHIYUCICHUS [0 XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJIMYECTBA WCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH TI0
U3BECTHBIM Macce, O00BEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WU
MPOIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUN BJIAACTh CUCTEMOM 3HAHWUUA 00 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUS, UCIOJIb3YyEMbIX B XUMHUU MPH U3YYEHUU BEHIECTB U XUMHUYECKHUX
sABJCHUN (HAONIOJIEHNEe, W3MEpPEHUe, IKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BATh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS I MPUHATHS PEUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBuia IMOJb30BAHUS XHUMUUYECKOU
MOCYJI0 1 1a00PaTOPHBIM 000PYIOBaHUEM, a TAKKE IIPABIIIA OOPAIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMH MO BBITIOJHEHUIO JJAOOPATOPHBIX XUMUUECKUX OMBITOB;

chOpMHPOBAHHOCT, yYMEHWH  IUIAHUPOBaTh W BBITIOJHATh  XUMHYCCKHM
AKCHEPUMEHT (TIPEBpallCHUsI OPraHUYECKUX BEIIECTB IPU HArpEeBaHUU, IOIYYEHHE
ATUJICHA M HU3YyUYEHHE €r0 CBOMCTB, Kaue€CTBEHHBIC PEaKIMU OPraHWYECKUX BEIECTB,
JieHaTypalys OeIKOB TMpU HArpeBaHHM, I[BETHHIE PEAKIIMN OEIKOB) B COOTBETCTBUHC
npaBUIaMU TEXHUKUA O€30MaCHOCTU MPHU OOpAIlEHUU C BEUIECTBAMHU U JIAOOPATOPHBIM
000py/I0BaHUEM, TMPEJCTABIATh PE3YyIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3aMUCH YpaBHEHUH COOTBETCTBYIONIUX PEAKIMil U (HOPMYTUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;

22



chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATh  XMMHUYECKYIO
nH(pOpMaIHIO, MOIyYaeMyI0 U3 Pa3HbIX HCTOYHHKOB (CpeACTBa MacCOBOM MH(GOpMAIIUH,
HNHTepHeT U 1pyrux);

c(hOopMHUPOBAHHOCTh YMEHHUH COOJIFOAATH IIPaBUJia SKOJOTUUECKH 11eJIECO00Pa3HOTO
MOBEJICHUSI B OBITY M TPYJAOBOM JEATEIBHOCTU B IEJISAX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYy’Karolel MPUPOTHON Cpelbl, OCO3HAaBaTh OIACHOCTh BO3JICMCTBHS HaA >KHUBBIC
OpraHU3MBI OTIPEICTIEHHBIX OPTAaHNYECKUX BEIIECTB, MOHUMasi cMbICT Tokasarens [T/1K,
MOSICHATh HAa TPHUMEpax CIOCOOb YMEHBIICHHS W TMPEAOTBPANICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHW3M YEJIOBEKa,

U1 O0y4YaroIIuXCcs ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHUE
NPUMEHATh 3HAaHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XAUMUYECKHX SIBIIEHUM;

JUISL CCTIBIX M CA0OBHASAIIMX OOYYAIONMIUXCS: YMEHHE HCIIOJB30BaTh peabedHO
TOYEUYHYIO cucTeMy oO0o3HaueHuit JI. bpaiins 1uist 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUsI Kypca «OOImas U HeopraHUuecKas XUMHS)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIOIIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpA, pPOJM XHMUW B TIO3HAHUM SIBJICHUW TPUPOAbBI, B
GbopMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOIUMOM NJI pEelIeHUs] MPAKTHUYECKUX 3a7a4 M AKOJOTUYECKH OOOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOU CPEIE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUW, KOTOPask BKJIIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XUMHUYECKHH DJIEMEHT, aTOM, HM30TOM, S-, P-, d- 3JCKTPOHHBIC OPOMTAIH
aTOMOB, HOH, MOJIEKYJIA, MOIJIb, MOJIAPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTEIEHb OKHCIICHUS, XUMHYECKas CBsI3b (KOBAJICHTHAas,
HMOHHas, METAJJINUECKasi, BOJOPOHAs ), KpUCTAJIMUECKas PEIIETKA, TUITbl XUMUYECKHUX
peaKIui, PacTBOP, BIEKTPOIUTHI, HEIJIEKTPOJIMTHI, JIEKTPOJIUTAYECKAs TUCCOLHAIINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHWMHUYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOJIUTHYECKONW JIUCCOLMAIINH,
nepuoanuecknii 3axkoH .M. MenneneeBa, 3aKOH COXpPaHEHUSI MACChl BEIECTB, 3aKOH
COXpaHEHMS M TPEBpaICHUs] SHEPTUM MPU XUMHUUYECKUX PEAKIUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHHS TPUYMHHOCTU W CHUCTEMHOCTH XMMHUYECKHUX SIBJICHHUH, (haKTOJOTrHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYUYEHUH U 0€30MMaCHOM UCTIOIb30BAHUM BaXKHEHIITNX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JESTEIbHOCTH YEIOBEKA;

chOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTepHbIE TPU3HAKKA TOHSATHUH,
YCTAHABIMBaTh HMX B3aWMMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IPU
OIKMCAaHUU HEOPTAaHUYECKUX BENIECTB U UX MPEBPAILCHUN;
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c(OPMHUPOBAHHOCT, YMEHUM  HCIOJNB30BATh XUMHUYECKYIO  CHMBOJMKY JJIs
cocTaBiieHHs] (POPMYJI BEHIECTB U YPABHEHUN XUMUYECKUX PEAKIIMM, CHCTEMATUYECKYIO
nomenkinarypy (IUPAC) u TpuBuajibHbIC Ha3BaHUS OTACIbHBIX HEOPraHHYECKHUX
BelllecTB (yrapHbli ra3, yrieKucibli ra3, aMMHaKk, raiéHas U3BeCTh, HeranéHas U3BeCTb,
NUTHEBAs COJIa, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUU OMNPENEIATh BAJIEHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJI XUMHUUYECKOMN CBSI3U
(kOBaJIeHTHAsl, MOHHAsl, METAJIMYECKas, BOJOPOAHAs) B COCAMHECHMSX, THII
KPUCTAITMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs,
METAJTMYECKAs ), XapaKTeP CPe/ibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAIJIC)KHOCTh HEOPTaHUYECKUX
BEILIECTB MO KX COCTaBYy K OMNPEIEIEHHOMY KJacCy/Tpylnne COeAUMHEHUM (IpocThie
BEI[ECTBA — METAIBI U HEMETAJUIbl, OKCHJbI, OCHOBAHHS, KHUCJIOTHI, amM(pOTEPHbIE
TUIPOKCHUIIBI, COTIN);

c(hOpMHPOBAHHOCTh YMEHUHN pPAaCKpbIBaTh CMBICH mepuogudeckoro 3axoHa J[.U.
MeHnpneneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONIYI0, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
xuMuueckux dyemeHToB 1-4 mnepuonoB Ilepuomuyeckoil CHUCTEMBI XUMHYECKUX
anemenToB JI.M. MeHeneeBa, UCTIONb3ys MOHATUSA «S-, P-, O-3JIEKTPOHHBIC OPOUTATIHY,
(QHEPTreTUYECKUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWMCTB
XAMUYECKUX BJIEMEHTOB M UX COCAMHEHUM IO Iepuoaam u rpynnam l[lepuomnueckon
CUCTEMBI XUMHUYECKUX djieMeHTOB [[.11. Menaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,  MOATBEPXKIATh
CYIIECTBOBAHME TE€HETHYECKOW CBA3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMUC
MMOMOIIbIO YPABHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

c(hOpPMHPOBAHHOCTh YMEHHS  KIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIIUU IO
pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTaBY PEarupyrolnx BeIecTB, TEMI0BOMY 3P HEKTy
peakiuy, HU3MEHEHHUIO CTENEHEW OKHUCICHUS JJIEMEHTOB, OOPAaTUMOCTH peaKIluH,
YYaCTHUIO KaTajlnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIMM Pa3IMYHBIX THUIIOB,
TIOJTHBIE U COKPAIIEHHBIE YPaBHEHUS PEAKIINI HOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, TIPU
KOTOPBIX 3TU PEAKLIUHA UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  pEAKIMH,  MOJTBEPHKIAIOIIHIE
Ka4€CTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTaHUYECKUX BEIIECCTB, PACIIO3HABATH OMBITHBIM
ITyTEM HUOHBI, TPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

c(OPMHUPOBAHHOCTh  yYMEHUH  pPACKpPHIBATH CYIIHOCTb OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHca 3THX
peaKuunii;
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c(OpPMHUPOBAHHOCT YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOU
peakiMu OT Pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEHICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelHero Bo3nerctBus (nmpunuui Jle llarense);

c(hOpMHPOBAHHOCTh YMEHHUN XapaKTePU30BaTh XUMHUYECKHE MPOIIECCHI, JIeKAIINE
B OCHOBE IPOMBIIUIEHHOTO TOJYYEHUS] CEPHOW KHCIOThl, aMMHaKa, a TaKXKe
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIUIAX U SKOJOTHIECKUX
npobiemMax XMMHUYECKOTO IMPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BBIUUCICHUS C UCTIOJIH30BAHUEM TTOHITHS
«MaccoBas J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUM Ta30B MPU XUMUYECKUX
peaKkiMsIX, MacChl BEIleCTBa UM 00BbEMA ra30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO 3P deKTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, MPEBPAILCHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHMM COOJIOJATh IMpaBUja IOJH30BAHUS XUMHUYECKON
MOCYJI0i 1 1a00paTOpPHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIa OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHIMOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIMBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHUH  IUJIAHUPOBaTh ¥ BBINOJHATH  XHUMHYECKUI
IKCIIEPUMEHT (pa3J0KEHUE IMEpPOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTajlu3aTopa,
ONpeeleHre Cpelibl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBLHOTO WHIMKATOPA,
BIIUSIHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIuu, peaKIMi MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIIMK Ha Cylb(aT-, KApOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHMSI, pelIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «Metamib» u «HemeTtamibn)
B COOTBETCTBHUU C MpaBUJIaMU TEXHUKU 0€30MaCHOCTH MPU OOpAIEHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyIOBaHWEM,  MPEACTABIATh  PE3YJbTaThl  XHMHUYECKOTO
JKCIIepuMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUA U
(GbOopMyIMpPOBATH BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHUM  KPUTHUECKH  aHAJU3UPOBATH  XHUMHUYECKYIO
uHOpMAIMIO, TIOJIYy9aeMyld H3 pPa3HbIX HCTOYHUKOB (CpeICcTBa  MacCOBOM
KOMMYHUKauu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJII0/1aTh MpaBUiIa 3KOJIOTHUYECKH 11€JIeCO00pa3HOro
MOBECHUS B OBITY U TPYAOBOM JESITEIILHOCTH B IEJISX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXalollled MNPUPOJHOM CpeAbl, OCO3HABATH OINACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl ONPEJIETEHHBIX BENIECTB, MOHUMast cMbich nokazarens [IJIK, moscHsaTh Ha
npuUMepax CrocoObl YMEHBIICHUS U NMPEIOTBPAICHUS] UX BPEIHOTO BO3JECHUCTBUS Ha
OpraHu3M YeJIOBEKa;

Uil OOy4YarOIMIMXCA C OrPaHUYEHHBIMA BO3MOXXHOCTSMH 3J0POBbS: yYMEHHE
NPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBJICHUH;

JUISL CJICTIBIX M CJIA0OBUASIIMX OOYyYaroUuXcsi: YMEHHE HMCIOJIb30BaTh pelibeHO
TOYEUHYIO cucTeMy oO0o3HadeHwuit JI. bpaiins mist 3anucu XumMudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haunmenosanue
Ne KommuecTBo OcCHOBHBIE BUBI IEATEILHOCTH
pa3nenoB U TEM IIporpamMmmHO€ coziepkaHue
1/ 4acoB oOyyJarommxcs

y4eOHOro npeaMera

Pa3znen 1. TeopeTnueckue oc

HOBbI Opranu

YyecKO XUMHUM

1.1 | [Ipeamer
OPraHUYECKON XUMHUHU.
Teopus ctpoenus
OpraHUYEeCKUX
COeIMHEHUH

A.M. bytnepona

3

IIpenmeT opraHM4EeCKON XUMUU:

€€ BOSBHUKHOBEHUE, Pa3BUTHE U
3HAYEHHUE B MIOJIYYCHUU HOBBIX BEIIECTB
Y MarepuainoB. Teopus CTpOoeHUs
OpraHUYECKUX COECTMHEHUI

A.M. byTtnepoBa, €€ OCHOBHBIEC
noJsioxkeHusi. CTpyKTypHbIE (DOPMYITBI
OpraHMYeCKUX BELIECTB. [ 'oMoiiorus,
n3oMepus. XUMHYECKas CBS3b

B OPTaHUYECKUX COEMHEHUSX: KPATHbBIC
CBSI3H, G- U T-CBS3U.

[IpencraBienue o knaccupukauuu
oprann4eckux Beniects. Homenkiarypa
OPTaHUYECKUX COCTMHEHUM
(cucTeMatrnueckas) U TPUBUAJIbHbBIC
Ha3BaHUS BAXXKHEHIINX MPEICTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCNePUMEHTAJILHbIE METOAbI
U3y4YeHHS BELeCTB U UX MpeBpaLlleHUI:

PackppIBaTh CMBICT H3y4aeMBbIX
MOHSATUH (BBISIBIISITH KX XapaKTEPHBIC
MIPU3HAKH), yCTAHABIIMBATh UX
B3aUMOCBSI3b.

[IpuMEHSATh MONOKEHHS TEOPUH
CTPOEHHSI OPTaHUYECKUX BEIIECTB

A. M. BytnepoBa st 00bsCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIL€HHOMN) (OpMYJT OpraHUYECKUX
BEILIECTB.

OnpenensiTe BUABI XUMUYECKOU CBSI3U
(oMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEIUHEHUSX.

PackpsiBaTh posib OpraHM4eCKON XUMUU
B IIPUPO/IE, XapaKTepU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3liamMu
OpraHUYECKUX BEIIECTB U MaTepuagiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHMYECKUX BEIECTB MIPU HArpeBaHUU
(ntaBneHue, OOyTIIMBAHKUE U TOPEHUE).

e JlabopaTopHBbIE OMBITHI:

— MOJICJTMPOBAHUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

3HAYEHHUE B KU3HH YEJIOBEKA,
WUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmronaTe 1 onuceiBaTh
JEMOHCTPALIMOHHBIE ONBITHL; IPOBOAUTH
Y OIUCHIBAaTh JJAOOPATOPHBIE ONBITHI U
MpPaKTUYECKUE PaOOTHI

Hroro no pazneny

Pa3nes 2. YriieBoaopoasl

2.1 | IlpenenpHbie
YTIEBOAOPOIBI —
AJIKaHBI

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUM psiA. MeTaH u 3TaH —
NPOCTEUIINE PEICTABUTENN ATKAHOB!
COCTaB, XUMUYECKOE CTPOEHUE,
duznyecKkue 1 XuMHUYECKHE CBOMCTBA
(peakuuu 3aMeIIeHUsI U TOPEHUs),
HaXOXKJEHUE B IPUPOJIE, IOJyYECHHE U
MPUMEHECHUE

2.2 | HenpenenbHbIe
YTIEBOIOPO/IBI:
QJIKEHBI, ATKAUCHBI,
AJTKWHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUHN Psil. DTUIIEH —
IIPOCTEUILINHI IIPEACTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHUE,
buznyeckue 1 XuMUYECKHE CBOMCTBA
(peakuuu rupupoOBaHus,
raJIOTEHUPOBAHMUs, TUApaTaLliH,

PackpbiBaTh CMBICT U3Yy4aE€MbIX
MOHATUM (BBIABIISATH UX XapaKTEPHbIC
MPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOILIME ITOHATHUSA

MIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIEHUN OPraHUYEeCKUX
COCIMHEHUM.

Hcnonb30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUTSl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM) popMyII OpraHUYEeCKUX
BEILECTB.

VYcraHaBnuBaTh NPUHAIIECKHOCTD
BEILECTB K OMPENEICHHOMY KIIacCy
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OKHUCJICHHUS U TOJIUMEPU3ALIIH)
Hax0XJICHUE B IPUPOJE, IOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: Oyraguen-1,3 u
MeTwiOyTagueH-1,3, xuMmuueckoe
CTPOCHHE, pEAKIUs OJIUMEPHU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOJTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHUS, TOMOJIOTUUECKUIN PS/I.
ALIETUJIEH — IPOCTEUILINIA
MPEJCTAaBUTEIIb AIKHHOB: COCTaB,
XUMHUUYECKOE CTpoeHue, puznueckue u
XUMHUYECKUE CBOMCTBA (pEeaKuu
TUAPUPOBAHMS, TATIOTCHUPOBAHUS,
TUApaTaluy TOPEHUS ), HAX0XKJICHHE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YIJIEBOIOPOBI

ApeHbI: O€H30J1 ¥ TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUEe U XUMHUECKHE CBOMCTBA
(peakuuu raJoreHUPOBAHUS U
HUTPOBAHMS ), TOTYUYEHUE

1 IpuMeHeHne. BiausHue 6eH3ona

Ha OpraHu3M 4YesioBeka. I eHeTndyeckas
CBSI3b YIJICBOJOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKOM HOMEHKIIaType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX TIPECTaBUTENECH
YTJIEBOJIOPOJIOB.

OmnpenensiTe BUJIbI XUMHUYECKON CBSI3U
B MOJIEKYJIaX YTJIEBOJOPOJIOB;
XapaKTeprU30BaTh 3aBUCUMOCTb
PEaKIMOHHON CIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, (PU3HUUECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIIOCOOBI MOTYYEHUSI TUTTUIHBIX
MPEJACTABUTEIICH pa3IMYHBIX KJIACCOB
yTIE€BOAOPOIOB (METaHa, 3TaHa,
ATWJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyOJIa).

BhISIBISITE TEHETUYECKYIO CBS3b MEXKTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATH €&
HaJIMyue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

[Ipuponnsie
UCTOYHUKHU
YIJIEBOJIOPOIOB U X
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbIC HEDTAHBIC
ra3el. HedTs 1 €€ mpoucxoxnenue.
Crnioco0OsI mepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanutudeckuid). ITpoaykTel
nepepaboTKu HeTH, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroias 1 IpOIyKTHI €r0
nepepadoTKu.

JKCINEPUMEHTAIbHbIC METOAbI
U3y4eHHs BellecTB

U UX NpPeBPALlCHUH:

e JleMOHCTpanuu:

— koyekunu «Hed1b» u «YTomby;

— BHUJeoparMeHT «Bynkanuzanus
PE3HUHBDY.

e JlaGopaTopHBbIE OMBITHI:

— KauyeCTBEHHOE ONpPEIEIICHNE YIIIepoaa
Y BOJIOPOJIa B OPraHMYECKUX BELIECTBAX;
— O3HaKOMJICHHE C 00pa3IamMu
IJIaCTMAacC, Kay4yyKOB M PE3HHBI;

— MOJEIIMPOBAHKUE MOJIEKYJ
YIJIEBOJOPOJIOB U
raJIor€HONPOU3BOIHbIX.

e [IpakTuueckue pabOThI:

No 1. Tlonmydyenue 3TriieHa U U3yYEHUE
€ro CBONCTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIPhs (HEPTH,
MIPUPOJIHBIN Ta3, YTOJb), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOEe
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TIO3HAHUS — TIPOBEJICHHUE,
HaO0JI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OMBITHI U
MPaKTUYECKHUE pabOThI).

CrnenoBathb npaBuiiaM 0e30macHON
paboThI B J1abopaTopuu

MIPU UCTOJIb30BAHUM XUMUYECKON
MOCYZABl M 000PYIOBAHMSI, & TAKKE
npaBuiIaM OOpaleHus ¢ BEIIeCTBaMU

B COOTBETCTBUU C HHCTPYKIIUSIMHU
BBITIOJTHEHUS JJa0OPATOPHBIX OIBITOB H
MPAKTUYECKUX Pa0OT MO MOTYUCHUIO U
W3YYECHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTa B (hopme 3amnucu
YPaBHEHUI COOTBETCTBYIOLIUX PEAKIUN
W JIeNIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTH BEIYHMCIICHUS

JUTSL OTIPEICIICHUS] MOJICKYJISIPHON
(bopMyIIbl OPTaHUYECKOTO BEIIECTBA,
10 YPABHEHUIO XUMHUYCCKON PEaKIUH.
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e PacuéTHbIe 3a1a4n:

— OIpPEIEIICHNE MOJIEKYIIIPHON
(bopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB
XMMHUYECKHUX AJIEMCHTOB;

— Pacy€Thl O YPABHEHUIO XUMHYECKOU
peakuun

CaMOCTOSTENBHO MJIAHUPOBATH U
OCYILECTBIISAThH CBOIO [I03HABATEIBHYIO
JESITENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON yueOHON
JESITEIIbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:kaiine opranndecKue coeTnHeHust

3.1

Cnuptsl. PeHon

3

[IpenenpHblE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ ATAHOJI, XUMHYECKOE
cTpoeHue, GU3NUeCcKre U XUMHUIECKUE
CBOMCTBa (peaKkIuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOr€HOBOJOPOIaMU,
rOpeHue), npuMeHenue. Bogopoaxas
CBs13b. DU3BMOIOTUYECKOE JECUCTBUE
METaHOJIa U ATaHOJIa HAa OPTraHU3M
YyeJIoBeKa.

MHOroaToMHbI€ CIIUPTHI: ATUIICHTJTUKOIb
Y TJIMLEPUH, XUMUYECKOE CTPOCHHUE,
dbuznYecKre 1 XUMUYECKHUE CBOMCTBA
(B3aMMOCICTBUE CO MIETOYHBIMU
MeTaJlJIaMU, KAUECTBEHHAs PEaKIIMs
Ha MHOT'OATOMHBIE CITUPTHI).
OU3NOIOTHYECKOE NEUCTBUE

Ha Opra”usMm 4yesnoseka. [ Ipumenenue
[JIMIEPUHA U ATUJICHTJIUKOJISL.

PackppIBaTh CMBICT U3YyYaE€MbIX
MOHATUM (BBISBIISTh UX XapaKTEPHbIC
MIPU3HAKH), YCTAHABIUBATh UX
B3aHMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIHNE TTOHSATHUS

IIPU OMMCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHAN OPraHUYECKUX
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOIUKY
JUJISL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOM) PopMyII OpraHNIeCKuX
BEIIIECTB.

VYcraHaBaMBaTh MPUHAIIICIKHOCTD
BEIIECTB K OIPEJACICHHOMY KJIacCy
10 COCTaBY ¥ CTPOEHMIO, HA3bIBaTh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBUAIIbHBIE Ha3BAHUS
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®enosn. CTpoeHHE MOJIEKYJIbI,
duznyecKue U XUMHYECKHE CBOMCTBA
dbenona. TokcuuHOCTh (heHOJIA, ero
bu3noIOorNYECKOe ACUCTBIE

Ha OpraHu3M 4enoBeka. [[pumenenue
denoa

3.2

AJNbIEeTUIbI.
KapOoHOBBIE KUCTOTHI.
CrnosxHble 3pUpbl

Anpaerunbl: GopManbaerua 1
aneTaabJeru, XUMU4eCKOe CTPOCHHUE,
bu3nUecKrue 1 XMMUYECKHE CBOWCTBA
(peakiu OKMCIICHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIINM), OJyYCHUE U
IpUMEHEHHUE.

OAHOOCHOBHBIE MTPEICIbHbBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
bu3nUecKrue 1 XUMUYECKHE CBOWCTBA
(oOmIue cBOMCTBA KUCIIOT, PEaKIus
TepuUKaALIUN), TOTYUYEHUE U
npumeHeHue. CTeapruHOBas U OJIEMHOBAS
KHCJIOTHI KaK TPEICTABUTEIN BBICIIIHX
KapOOHOBBIX KUCJIOT. Mbljla Kak COJu
BBICIINX KapOOHOBBIX KHUCJIOT, UX
MOIOIIlee IeHCTBHUE.

CrnosxHble 23Ul KaK MPONU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'uaponu3
CJIOXKHBIX 2PUpPOB. Kupsl kak

OT/IEJIbHBIX MPeICTaBUTENEH
KHUCJIOPOJICOJICPKALINX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
NpUMEHEHne, PU3NYECKUE U
XAMUYECKHE CBOMCTBA, BAXKHEHIIINE
CIIOCOOBI MOTYYEHHS TUITHYHBIX
MPEJICTABUTEIIEN PA3JIMYHBIX KJIACCOB
KHUCJIOPOJICOIEpKAIMX COCTUHECHUN
(MeTaHoNa, 3TaHOJA, TIIUIIEPUHA,
dbenona, hopmanpaeruia,
aleTaIbACTUIa, YKCYCHOW KUCIIOTHI,
TJIFOKO3bI, CAXapo3bl, KpaxMaia,
LEJUTKOJI03b1); BBISIBISATh TEHETUYECKYIO
CBSI3b MEXK]ly HUMH U TIOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaAKIMI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOEHUE U TPUMEHEHUE KUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE

JUTSL AKU3HEIESI TEIbHOCTH OPraHu3MOB.
Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS
Ha KMBbIE OPTaHU3MBbI OIIPEICICHHBIX
OpraHUYECKUX BEIIECTB, MOSCHSITh

Ha IIpuMepax CrnocoO0bl YMEHBIIEHUS
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MPOU3BO/IHBIE TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MAPOIN3 KUPOB

3.3

YrieBoasl

VYrneBobl: cocTaB, Kiaccupukanus
YTJIEBOJIOB (MOHO-, IU- U
nosiucaxapubl). ['roko3a —
IIPOCTENIIMN MOHOCAXapHI:
O0COOEHHOCTH CTPOCHHUS MOJIEKYJIHI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
TJIIOKO3bI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okuciaenue
aMMHAYHBIM PACTBOPOM OKCHIA
cepedpa(l), BocctanoBieHue, OpoxeHUE
TJIFOKO3b1), HAXOXK/IEHUE B MPUPOJIE,
MPUMEHEHHUE TIFOKO3bI, OMOJIOTHYECKASI
POJIb B KU3HENIEATETLHOCTH OPTaHU3Ma
yesioBeka. Dorocunre3. pykros3a Kax
HU30MED TITIOKO3HI.

Caxapo3a — npeaCcTaBUTENb
JMCcaxapuoB, THIPOJIN3 Caxapo3bl,
HAXOXKJIEHUE B IPUPOJIC U MPUMEHEHUE.
Kpaxman u nemirono3a Kak mpupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmaia u
EJUTIOJIO3b], PU3HUECKHIE U XUMUYECKUE
CBOMCTBa Kpaxmasa (TUIpoJin3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).
JKCNepUMEHTAIbHbIE METOAbI
U3Yy4YeHMs BellleCTB M X MpeBpallleHunii:

Y TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBYSI HA OPraHU3M Y€JIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — MIPOBEJICHUE,
HaOJII0JICHUE U OMMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JJA00PATOPHBIE OIBITHI U
MPaKTUYECKUE PaOOTHI).

CrnenoBathb mpaBuiiaMm O€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
HoCyZbl 1 000PYIOBaHMsI, a TAKXKe
npaBuiiaMm oOpallleHus C BEIlleCTBaMU

B COOTBETCTBUM C HHCTPYKLUAMHU
BBITIOJIHEHUsI J1a00PAaTOPHBIX OIBITOB

U IIPAKTUYECKUX PaOOT MO MOIYYEHUIO
U U3yYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBasTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aInucu
YPaBHEHUH COOTBETCTBYIOINX PEAKLIAN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTD BHIYKCICHHUS

JUTS OTIpEACIICHUS] MOJIEKYJIAPHON
(bopMyJIbl OPraHU4EeCKOro BELIECTBA,
M0 YPaBHEHUIO XUMHUECKON PEaKIIHH.
CamMoCTOSTENBHO IUIAHUPOBATH U
OCYUIECTBJISITh CBOIO [103HABATEIIbHYIO
JeSITENIbHOCTD; IPUHUMATh aKTUBHOE
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e JlabopaTopHbIE ONBITHI:

— FOpEeHHE CIIUPTOB;

— B3aUMOJICUCTBHE IITUIEPUHA

¢ runpokcuaoM meau(1l);

— KaQ4eCTBEHHBIE PEAKIINH aIbICTUIOB
(OKHCIIEHHEe aMMHAYHbIM PACTBOPOM
OKcHua cepedpa v TUAPOKCHIOM
menu(Il));

— B3aMMO/ICHCTBUE Kpaxmaia ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHUCIIOTHI.

e PacuérHble 3a1a4u:

— ONPENEIICHUE MOJIEKYJIAPHOU

(b opMyIIbl OPraHMYECKOTO BEIIECTBA
IO MAacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX DJIEMEHTOB U TI0 Macce
(00BeMy) IPOJIYKTOB CTOPaHUS;

— pacu€ThI 10 YPaBHEHUIO XUMUYECKOMN
peakiuu

y4acTue B IpynInoBoi yueOHOU
JIESITENTbHOCTH

Hroro no pazaeny

13

Paznen 4. A3oTcoaepikanie opraHnyecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METUJIAMHAH — MIPOCTEUIINN
IIPECTaBUTENIb AMUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3nYecKue u
XUMHUYECKHE CBOMCTBA (peakuu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBISBIISITh UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
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C KUCJIOTaMU Y TOPEHUS ), HaX 0 ICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aMm(doTepHbIe OpraHNnYeCKUE COCTUHECHHUS.
du3nyeckre U XUMHYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpUMepe TIIHIUHA).
Bbuonornueckoe 3HaueHe aMUHOKHCIIOT.
CuHTE3 NENTHIOB.

benku kak pupoIHBIC MTOJIUMEPHI.
[lepBruuHas, BTOpuYHas U TpETHYHAS
CTPYKTypa O€lIKOoB. XUMUYECKHE
CBOMCTBA OCJIKOB: THAPOJIU3,
JIeHATYypaIlys, KaueCTBCHHBIE PEaKITHH
Ha OEJIKH.

IKCNePUMEHTAIbHbIE METOIbI
H3y4eHHsl BellleCTB U UX MpeBPalleHHi
e JleMOHCTpaLuu:

— JeHaTypanus OEJIKOB MPU HarpEeBaHUH;
— IIBETHBIE pEaKIIUU OEITKOB

COOTBETCTBYIOILIAE MTOHATHUS
IIPU ONMCAHUHU COCTaBAa, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COE€JIMHEHUH.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHOM ) (POpMYJI OpraHMYEeCKUX
BEILIECTB.

OnpenensiTe NPUHAIIEKHOCTh BEILIECTB
K ONPEJIETIEHHOMY KJIACCY 10 COCTaBY U
CTPOEHUIO, HA3bIBATh MX

110 CHCTEMATUYECKOW HOMEHKIIATYpPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTZIEJIbHBIX TIPEACTaBUTEIIECH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
pUMEHEHUE, (PU3NUECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHEHUIITHE
CIIOCOOBI MOTYYEHUSI TUTTUIHBIX
IIPEACTABUTEIIEU a30TCOAECPHKALIUX
COeIMHEHUN (MeTUIaMIHa, TIUIHA,
OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSICHATD
Ha IpUMepax 3HayeHue OeJIKOB

JUISL OpTaHN3Ma YeJI0BEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOJIFOIATh U
ONMUCHIBATh JJEMOHCTPALOHHBIN
JKCIIEPUMEHT.

CamMoCTOSTENBHO IAHUPOBATH U
OCYILECTBJISITh CBOIO TO3HABATEIBHYIO
JESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBOM yueOHOH
JIESITETbHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokomosieKyJISIpHbIE COeIMHEHUsI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX COETUHEHUM:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJUMEPU3aLUN, CPEAHISA
MoJieKyJisipHast Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIUMHEHUH — MOJIMMEPU3ALUS U
IOJINKOHICHCALIHS.

[TnacTmaccel (MOTUATHIICH,
HOJITIPONHWIIEH, TOJIMBUHWIXJIOPU,
nosctupoit). HatypanbHslii u
CUHTETHYECKUE KAyUyKH
(OyTaareHOBbIN, XJIOPONPEHOBBIN U
U30IPEHOBBIN). BoslokHa: HaTypanbHbIE
(XJIOTOK, EPCTh, MIENK),
UCKYCCTBEHHBIE (aLI€TaTHOE BOJIOKHO,

Bitaners n3y4aeMbIMU XUMHAYECKUMU
MTOHATHSIMU: PACKPBIBATH CMBICII
M3Yy4aeMbIX NTOHATUN U IPUMEHSATH 3TU
IIOHATHS IIPU ONMCAHUU COCTaBA U
CTPOEHHUSI BEICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BELIECTB,

JUTs1 OOBSICHEHUS OTJIENBHBIX (PAKTOB U
SIBJICHUM.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUS CTPYKTYPHBIX (OPMYJT
BEILIECTB U YPABHEHUM PEaKLUN
ITOJIMMEPHU3ALMH U TTOJIMKOHIACHCALIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJiee pacpoCTPaHEHHBIX BUI0B
I1JIACTMACC, BOJIOKOH; IIPUMEHECHUE
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BHCKO03a), CHHTETHUECKHE (KalpoH U
JIaBCaH).

IKCIEePUMEHTATbHbIE METOIbI
U3yYeHHsl BeleCTB U UX MpeBpPallleHU:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Htoro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosanue
pa3aesoB U TEM
y4eOHOro npeamMeTa

KomnnuectBo
YacoB

[IporpammHoOe conepkanue

OCHOBHBIE BUIBI I€ATEIHHOCTA
oOy4Jarommxcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

11

CtpoeHue aToMOB.
[Teproanueckuit
3aKOH U
[lepnognueckas
CHCTEMa XUMHUUYECKHX
AJIEMEHTOB

J.1. Menneneena

3

Xumudeckuit aneMeHT. Atom. Cocras
aToMa, U30TONbI. DJIEKTPOHHAA
000J109Ka. DHEPreTUYECKUEe YPOBHU,
MOJAYypOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anementer. OcOOEHHOCTH
pacnpeaeeHus JIEKTPOHOB

0 OpOUTAISAM B aTOMaxX MaJIbIX U
OOJIBIIIUX MEPUOJIOB. DIICKTPOHHAS
KOH(UTYpaIns aTOMOB.
[lepunoanueckuii 3aK0H U
[Tepuoanyeckasi cuCTEMa XUMHUYECKUX
anemeHToB /1. 1. MenneneeBa. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Teproan4eckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEU
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MCHCHMS CBOMCTB XUMUUECCKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BELIECTB IO TPYyIIaM U
nepuojiaMm. 3Ha4eHUE MePUONIECKOTO
3aKOHA M CUCTEMBI XUMHUYECKUX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbIC
MPU3HAKH ), YCTAHABIMBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOUYECKOTO
3akoHa [[. 1. MenneneeBa u
JEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOILYIO,
OOBSCHUTETHHYIO U POTHOCTUYECKYIO
(GyHKUIHU.

XapakTepu3oBaTh JIIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
3JeMEeHTOB 1—4 nepuoaoB, UCTIONb3YS
MOHSATHS S-, P-, 0-3JICKTPOHHBIC
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTHU
HM3MEHEHHUs CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB U UX COCIUHECHUN

0 MEPUOJIaM U IPyIIam
ITepuoarueckoit cucTeMbl

1. . Menpeneea
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anemenToB .. MenaeneeBa

B Pa3BUTUU HAYKH.
JKCIEPUMEHTATbHbIE METOAbI
U3yYeHNsI BeleCTB U UX NMpeBpPaALleHH:
e /lemMoHCTpanuu:

Buast Tabnun «Ilepuoanueckast cucrema
XUMHUYECKHUX DJIEMECHTOB

.. MenneneeBay

1.2

CtpoeHue BellecTBa.
MHoroo6pasue
BEIIICCTB

CTpOGHI/IG BelecTBa. XUMHUYECKas CBS3b.

Bunpel (koBanieHTHas HEMOIsIpHAS U
NOJISIpHAs, MOHHAS, METaJITMIECKasl) U
MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
CBs3U (OOMEHHBIN U IOHOPHO-
aKIenTOpHbBIN). BomopoaHas cBs3b.
BanentHoCTb.
DJIEKTPOOTPULIATEILHOCTh. CTEIIEHb
okucieHusd. KaTnoHbl 1 aHUOHBL.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHUS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
TuIbl KPUCTAIIMYECKUX PELIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBEHHBIE
XapaKTePUCTUKH PACTBOPOB (MaccoBas
JI0JIs BEIIIECTBA B PAaCTBOPE).

PackppIBaTh CMBICIT H3y4aeMbIX
MOHSATHUM (BBIJICTSATH UX XapaKTEPHBIC
MIPU3HAKH ) U IPUMEHSATH 3TH TOHITHS
MIPU OTIMCAHUU COCTaBa M CTPOCHUSI
BEIIIECTB, JIJIsI OOBSICHCHUS OTACIBHBIX
(GaKTOB U SIBICHUI.

OnpenensaTh BUJIbI XUMHUYECKON CBSI3U
(KOBaJIGHTHOM, MIOHHOM,
METAJTUYECKOU, BOJOPOIHON)

B COCIMHEHUSX; THUIT KPUCTATAYECKOM
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatb BaJIGHTHOCTh M CTETICHD
OKHCIICHUS] XUMHUYECKUX 3JICMEHTOB

B COCIMHCHUSX PA3IMYHOTO COCTABA.
[IpoBOANTH BEIYMCIICHUS

C HCTIOJIb30BAHUEM MOHSTHS «MaccoBas
JIOJISI BEIIIECTBA B PACTBOPEY.

BnangeTs n3ydaeMbpIMi XUMUYECKUMH
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Knaccuduxarust HeopraHU4eCKux
coenuHenni. HomeHnknarypa
HEOPTaHUYECKHUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI
M3Y4YeHMS BeleCTB U MX NMPeBPALEeHHIA:
e /lemoHCTpauuu:

— MOJEJIM KPUCTAJUINYECKUX PELIECTOK.
e Pacuérnble 3anaum:

— PpacyeTsl C HCIOJIb30BAHUEM MOHATHUS
«MaccoBast 10JIs1 PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHYECKUE
peakuuun

Xumnyeckas peakuus. Knaccudukanms
XUMHUYECKUX PEAKIINI B HEOPTaHUYECKOM
Y OPTaHMYECKON XUMHUHU. 3aKOH
COXpPaHEHHUsI MaCChl BEUIECTB; 3aKOH
COXpaHEHHUS U MPEBpAICHUS YHEPTUH
MPU XUMHAYECKUX PEAKIUAIX.

CKopoCTb peakiiuu, €€ 3aBUCUMOCTb

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakiuu. XMMUYECKOE pPABHOBECHE.
DaKTOPHI, BIUSAIONINE HA COCTOSHUE
XHMHYECKOTO PaBHOBECHSI.

[Tpunnun Jle [laremnse.
DJIEKTPOIUTHYECKAS TUCCOIAALIMS.
CuiibHBIE U c1a0bie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas,
HEUTpalibHAas, mea049Hast. BomopoiHbIi

MOHSATUSIMHU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN peaKIuu OT Pa3InyHbIX
(hakTopoB.

Onpenensite XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBUCHUMOCTH OT BHEIIIHETO
BozaeiicTBus (npunuun Jle [latensbe).
CocTaBnsiTh ypaBHEHUS pEAKIUi
Pa3JIMYHBIX TUIOB; MOJHBIC U
COKpaIlI€HHbIE YPABHEHUSI PEaAKIIHi
MOHHOTO 0OMEHA, yUUTHIBAs YCIOBHUSI,
MIPU KOTOPBIX ITH PEAKIIUHA UIYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/bI IO3HAHUS — IPOBEJICHHE,
HaOJII0/ICHUE U ONTMCAaHUE XUMHUUECKOTO
AKCHEPUMEHTA (JEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUIECKUE
paboThI): MO OMPEICITICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIHA
MOHHOTO OOMEHA, BIUSHUIO Pa3IMYHBIX
(baKTOpOB Ha CKOPOCTH PEAKITUH.
CrnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOU MOCY 101 1 1a00paTOpHBIM
000pyI0BaHUEM.

IIpencraBisats pe3ynbTarhl
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noka3zarens (pH) pactBopa. Peakuuu
MOHHOT'O 0OMEHAa B OPraHu4eCcKon 1
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [TonsiTue 00 anexTpoause
pacIlIaBOB M pacTBOPOB COJIEH.
[IprmeneHue 3meKTpon3a.
JKCIepUMEHTATbHbIE METOAbI
HU3y4YeHUs] BellleCTB U UX MpeBpalleHHii:
e /lemoHCTpauuu:

— Pa3J0KEHUE MEPOKCUIA BOIOPOIA

B IIPUCYTCTBUM KaTajn3aTopa.

e JlaGopaTtopHbIE OIBITHI:

— NIPOBEACHUE PEAKLINIA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPelbl pACTBOPOB
BEILIECTB C IOMOLIBI) YHUBEPCAIBHOIO
UHJUKaTOpA.

e [IpakTrnueckue pabOThI:

Ne 1. Bnusinue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XMMHUYECKOUN pEeaKIInu.

e PacuérHble 3a1aun:

— pacyeThl 0 YPaBHEHUAM XUMUYECKUX
peakiui, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aICH YPaBHEHHIA COOTBETCTBYIOIINX
peaxIuii ¥ JenaTh BHIBOJIBI HA UX
OCHOBE.

[TpoBOAKTD BBIYHCIICHHS

10 YPaBHCHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHCJIC TEPMOXUMHUUYECKUE
pacyEThI

Hroro no pazueiny

13
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Pa3znen 2. Heopranuveckass xumust

2.1 | Merambl

6

Mertanel. [lonoxenue meTamios

B [lepuonnueckoit cuctemMe XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTasuioB. O0mue GrU3nIecKue CBOMCTBA
MetasuioB. [IpuMeneHnne Meramion

B OBITY, pupojie U TeXHUKe. CIiIaBbl
METAJIIOB. DIIEKTPOXUMHUYECKUN PAL
HarpspkeHu MetaioB. O0ume cnocoObl
noJyiyaeHust MmetaiioB. Kopposus
MeTauioB. CriocoObl 3alUThI

OT KOPPO3HH.

OO611ast xapakTEpUCTUKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpymma,
[TA-rpynna) Ilepronueckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB. AJIFOMUHUM.
AM@doTepHbIe CBOKCTBA OKCHUJIA U
TUAPOKCUIA ATIOMUHUSL.

OO011ast xapakTepuCTHKa METaNIOB
no6ouHbIxX noarpyni (b-rpymm)
[lepnonueckoi CUCTEMBI XMMUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coelMHEHNsI METAIIJIOB
(OKCHIbI, TUIPOKCHUIBI, COJIH).
JKCIEePUMEHTATbHbIEC METOAbI
H3Y4YeHMs BellleCTB ¥ MX NMpeBpaLleHHIi:

PackppiBaTh CMBICT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHBIC
MPU3HAKKN) U IPUMEHSATH 3TU OHITHUS
MIPU OMUCAHUU COCTaBa U CTPOCHMUS
BEILECTB, JI1 00BICHEHUS OT/ACIIbHBIX
(akTOB U SBJIEHUIL.

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COEIMHEHUM C YUETOM
CTPOEHUS UX ATOMOB U MOJIOKEHUS

B [lepuoanueckon cucreme
XUMUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA METAJIOB, X
BOKHEHUIINX COEAUHEHUN, TOATBEPKAast
ATO ONKCAHUE TPUMEPAMU YPaBHEHUIN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKUnii; TPUMEHEHUE METAIIJIOB

B Pa3IUYHbIX 001ACTSIX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEpPHAIOB U
TEXHOJIOTHUM.

OrnucpIBaTh CIOCOOBI 3alTUTH METAJIOB
OT KOPPO3HUH.

PackpsiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JlemoHCTpaIuu:

— KoJIIeKIUs «MeTaibl U CIIIaBbI».

e JlaGopaTopHBIE OTIBITHI:

— B3aUMOJICHCTBUE THIPOKCUIA
ITIOMUHUSA C paCTBOPaMU KUCIIOT U
IICJI0YEH;

— KA4EeCTBEHHBIC PEaKIIMHU Ha KATHOHbI
METaJIOB.

o [IpakTuyeckue paboThI:

Ne 2. Pemenune skciepuMeHTaIbHbIX
3a7a4 1mo teMe «MeTtamibb.

e PacuérHbie 3anauu:

— pacueTsl Macchl (00beMa, KOJTMYECTBA
BEILIECTBA) IPOIYKTA PEAKLIUU, ECIH
OJIHO W3 BEILIECTB JIaHO B BUJE PACTBOPA
C ONPEAETIEHHOW MacCOBOM H0JIEH
PacTBOPEHHOIO BEIECTBA

BOCCTAHOBUTEIBHBIX PEAKLINMA
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOT'O OaJlaHCa ATUX PEAKLIMIA.
[IpoBOANTH peakuy,
MOATBEPKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3y4aeMBbIX BELIECTB,
PacIiO3HAaBaTh OIBITHBIM ITyTEM MOHBI
METaJUIOB, IPUCYTCTBYIOIIME B BOIHBIX
pacTBoOpax.

Hcronb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJIOICHUE U OMTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3ynbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopMme
3aIKMCH YPAaBHEHUI COOTBETCTBYIOLIUX
peakluii U JenaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBath npaBuiiaM MOJIb30BaHUS
XUMHUYECKOU MOCY 101 1 1a00paTOpHBIM
000py1I0BaHUEM.

[IpoBOIUTH BBIYMCIICHUS

10 YPABHEHUSIM XUMUYECKUX PEAKIUH.
CamMoCTOSITENBHO IIAHUPOBATH U
OCYLIECTBJISITh CBOIO [T03HABATEIIbHYIO
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JEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON yueOHON
JEATEIIBHOCTH

2.2

Hemeraminl

Hewmerambl. [lonoxxeHne HeMETAIOB
B [lepuoanueckoii cucreMe XUMHYECKUX
anemenToB /.M. MeHaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB.
du3nUECKrEe CBOMCTBAa HEMETAIIOB.
AmoTponus HeMeTauIoB (Ha mpuMepe
KHUCJI0poAa, cephl, pocdopa u yriepoaa).
XUMHYECKHE CBOMCTBA BAXKHEUIIINX
HEMETaJIOB (TaJlOTeHOB, CEPHI, a30Ta,
docdopa, yraepoaa v KpeMHUS ).
OKcuibl HEMETAIIOB.
Kucnopoaconepxanye KucioThl.
Bonopoansie coequHeHust

HEMETAILIOB.

IKCIEePUMEHTAIbHbIE METOAbI
H3yUYeHHUs BellecTB

U UIX NIPeBpallleHu i

e J/[eMOHCTpauuu:

— 00pa3iibl HEeMETAJIOB;

— B3aWMOJICMCTBUE MEJIN C a30THOU
KUCJIOTOM pa3jINYHOW KOHLUECHTPALUU.

e JlaGopaTOpHBIEC OTIBITHI:

— KaueCTBEHHBIE pEaKlIM1 HAa aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MNOHATUH (BBIACIATh UX XapaKTEPHBIE
MPU3HAKKN) U IPUMEHSATH 3TU TOHITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMUS
BELIECTB, 1Jis1 OOBSICHEHUS OT/IEIbHbBIX
(aKTOB U SIBICHHI.

OOBsICHATH O0LIME 3aKOHOMEPHOCTHU

B U3MEHEHHMU CBOMCTB HEMETAJUIOB U UX
COCJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB U IOJIOKEHUS

B [lepnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) 00IIKE
XUMHYECKHE CBOMCTBA HEMETAIIJIOB, UX
BAXHEHUIIINX COCIMHECHUH, TTOJITBEPKIast
ATO ONKMCAHUE TPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUECKUX
pEaKIUu.

XapakTepu30BaTh BIUSHUE HEMETAILJIOB
Y UX COCMHEHUN Ha KUBbIE
OpraHU3MBbl; ONMCHIBATH IPUMEHEHNE

B PA3JIMYHBIX 00JIACTAX MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKa.
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e [IpakTHueckue paboThI:
Ne 3. Pemienne skcriepuMeHTATbHBIX

3anay o treMe «HemeTamibn.

e PacuérHrle 3a/1aun:

— pacyeThl MacChl BEIIECTBA

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJIHOTO U3 YYACTBYIOIIHNX

B PEAKIIUU BEIIECTB; pPacUeThl MACChI
(oObema, KoJIMUECTBa BEIIECTBA)
IPOJYKTOB PEAKIUH, €CIIA OJTHO

U3 BEIECTB UMEET MPUMECH

2.3

CBs3b
HEOPTaHUYECKUX U
OpraHUYeCKuX
BCIIIECTB

Heoprannueckue u oprann4eckue
kuciaoTel. Heopranmueckue u
opraHuuyeckue ocHoBaHusl. AM(oTepHbIe
HEOPraHUYECKUE U OPTAHUYECKHUE
coenuHenus. I'eneTnueckas cBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

[lonTBEpKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXIY
HEOPraHWYECKMMH BEIECTBAMMU

C IOMOIIBIO YPABHEHUM
COOTBETCTBYIOINX XUMHUYECKHUX
peaKuui.

PackpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI
ITOCPEACTBOM COCTABIICHMS
AIIEKTPOHHOTO OaJlaHCa 3TUX PEAKIUH.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XAPAKTEPHBIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM YTEM
AHUOHBI, IPUCYTCTBYIOLIUE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U ONUCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
padoThl).

[IpencTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (popme
3aMKiCH YPaBHEHUH COOTBETCTBYIOIIUX
peakluii U JenaTh BhIBOJIbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiiaM MOJIb30BAHUS
XUMHUYECKOU MMOCY 10 1 1a00paTOPHBIM
00opy0BaHUEM.

[IpoBOIUTH BBIYKCIICHHUS

110 YPaBHEHUSAM XUMUYECKHUX PEAKLUH.
CaMOCTOATENBHO IUIAHUPOBATh U
OCYLIECTBJISITh CBOIO ITO3HABATEIBHYIO
JEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON yueOHOI
JEATEIbHOCTH

Hroro no pazneny 17
Pa3gen 3. XuMus ¥ JKu3Hb
3.1. | Xumus u )Ku3Hb 4 Pons xuMuu B obecrieueHnu PackpbIBaTh posib XUMUU B pEIICHUN

AKOJIOTMYECKOM, SJHEPreTUYECKOU 1
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU
MeauuuHbL. [IoHATHE 0 HayYHBIX
METOJIaX TIO3HAHUS BEIIECTB U
XMMHUYECKUX PEAKIIUH.

[IpeacraBnenust 06 OOIIMX HAYYHBIX
MPUHIUIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BaYKHEHIIINX BEIIECTB (Ha IpUMepax
IIPOU3BOJICTBA aMMHUAKA, CEPHOU
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pOBbE UEJIOBEKA; MpaBuja
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTHYECKUX MTPOOJIEM UeI0BEUeCTBa,
OTMCHIBATh OCHOBHBIC HAMIPABIICHUS
Pa3BUTHS XUMUYECKON HAYKU U
TEXHOJIOTHH.

[IpumensTh mpaBmiIa 6€30MaCHOTO
oOpalleHus ¢ BEIICCTBAMH,
HCITOJIb3YEMBIMH B TTIOBCEHEBHOM
’KU3HH, TIpaBUJia MOBEICHUS B IIEIISIX
cOepeKeHus 3I0POBhS U OKPYIKAIOIIEH
MIPUPOTHON Cpebl; MOHUMATh BPE
(omacHOCTH) BO3/ICHCTBUS HA )KUBBIC
OpraHU3MBbI OTIPEICIICHHBIX BEIICCTB
cMmbicit tokazarens [IJIK, nosacHsATsh
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IpenaparoB; paBuiIa 6€30MacHOr0
MCIIOJIb30BaHUs MPENapaToB ObITOBOM
XMMUU B TOBCETHEBHOM KU3HU. briTOBas
XHUMUYECKasi TPaMOTHOCTb

Ha TIpUMEepax CrocoObl YMEHBIIICHHS U
MPEAOTBPAICHUS UX BPEIHOTO
BO3JCHUCTBUS.

AHanM3UpOBaTh U KPUTUUYECKU
OIICHUBATh WH(OpMAITHIO, CBI3aHHYIO
C XUMHYECKUMU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHHE OKPYKaIOIIeh
Cpenbl.

Hcnonb30BaTh NOTyYEHHbBIE 3HAHUS U
npeacTaBiieHus o chepax
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK
OCHOBY JJI1 OPUEHTAIIMH B BEIOOpPE
cBoel Oyaymie npodecCuoHAIBHOU
JEATEIIbHOCTH.

[IpuHuMaTh yuactue B 00CYXICHUH
po0JieM XUMHUYECKON U SKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO 0 MpodieMe U
npejyiaraTb BO3MOXHBIE ITyTH €&
perieHus

Wroro o pazaeny 4
OBILIEE KOJIMYECTBO 34
YACOB I10 I[TPOT'PAMME
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