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HHOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1o XMMHUU Ha ypOBHE cpeqHero oOmero oOpa3oBaHMs  pa3pa0OTaHa Ha  OCHOBE
OenepanpHoro 3akona or  29.12.2012 Ne 273-@3 «O0 ob6paszoBanuu B Poccuiickoit deaepaunm»,
TpeOOBaHMII K pe3yibTaTaM OCBOCHHS (hefepanbHO 00pa3oBaTeNbHOW TPOTPAaMMBI CPEIHETO OOIIero
obpazosarus (OOII COO), npencraBieHHbIX B PenepalbsHOM TOCYIapPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COO, c¢ yuérom Koumenmmm mnpenogaBaHusi y4eOHOro TmpenMeTa «XHUMHS» B 00pa30BaTENBHBIX
opram3anusx Poccuiickoii Denepanyu, peam3yoNMX OCHOBHBIC 00pa30BaTe/IbHbBIC IPOTPaMMBI, 1 OCHOBHBIX
nonoxeHut «Ctparerun pas3BuTusi BocnuTanus B Poccuiickoit ®enepamum Ha mepuoa ao 2025 roma»
(Pacmopspxenne [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMBbl TI0 XMMHWH, K OTpeAeNeHHI0 00IIel cTparernn o0ydeHus,
BOCIIMTAHUSI W Pa3BUTHS OOYy4arONIMXCs CpelcTBamMH ydeOHOro mpeamera «Xumwus» s 10-11 kmacco Ha
0a30BOM ypOBHE cocTaBWIM KoHIenTyanbHbie nojioxkeHuss ®I'OC COO o B3aMMOOOYCIOBJICHHOCTH IIENCH,
COJZleprKaHus, pe3yIbTaTOB 00yUeHUS U TPEOOBAHHI K YPOBHIO MIOATOTOBKH BEITYCKHUKOB.

B cootBercTBMM ¢ AAaHHBIMH TOJIOKEHHUSMH MporpamMma 1o Xumun (0a30BBI ypOBEHb) Ha ypOBHE
cpemHero ooImero oopa3oBaHus:

yCTaHABIMBACT 00s3aTeNIbHOC (MHBAPHAHTHOE) MPEIMETHOE COJICpXKAHKE, ONpEACsaeT KOJINICCTBEHHBIC
M Ka4eCTBEHHBIC €ro XapaKTePUCTHKU Ha KaXKJIOM JTalle M3ydeHHs MpeaMeTa, MPeayCMaTPUBAET MPHHIIUIIBI
CTPYKTYPUPOBAHUS COACPIKAHUS U PACIPEEIICHUS €T0 0 KJIaccaM, OCHOBHBEIM pa3zieliaM B TeMaM Kypca,

naéT TPUMEpPHOE paclpeleficHHe Y4YeOHBIX YacoB IO TEMAaTHUYECKHUM paslesiaM, PEKOMEHIYyeT
IOPUMEpPHYIO TIOCIENOBATENbHOCTE H3YYEHHMS OTHENBbHBIX TeM Kypca  C Y4E€TOM MEKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKK Y4eOHOro Tpoliecca, BO3PaCTHBIX OocoOeHHocTer oOywarommmxcs 10-11
KJIaCCOB;

JaéT METOAMYECKYIO HHTEPIIPETAIMIO TIeJiel H3ydeHHsI IpeIMeTa Ha YPOBHE COBPEMEHHBIX IPUOPUTETOB
B CHCTEME CPEIHEro oOmero oOpa3oBaHMs, COAEP)KATEIbHON XapakTEPUCTHUKH IIAHUPYEMBIX pPe3yJbTaTOB
OCBOCHHSI OCHOBHOM OOpa3oBaTeNbHOM MpOrpaMMbl CpenHero oOmero o0pa3oBaHusl (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX ), OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHOMN JEATEILHOCTH 00yYaroIerocs 1mo
OCBOCHHIO COJCPIKAHUA TTPEAMETA. ITo Bcem Ha3BaHHBIM noguuusaM B IIporpaMme 10 XHUMUH CO6HIOI[eHa
MPEEMCTBEHHOCTh ¢ (hefiepanbHOM paboyeit mporpaMMoii OCHOBHOIO OOIIEro 00pa30BaHus M0 XUMUH (It 8—
9 kimaccoB 00pa3oBaTeNbHBIX OpraHU3aIlHiA, 0a30BbIi YPOBEHB).

Xumuueckoe 00pa3oBaHKe, IOIy4aeMO€e BBIITYCKHUKaMH 00Ie00pa30BaTeIbHON OpraHu3aliy, SIBISETCS
HEOThEMJIEMOW YacThl0 WX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEpLIAIONIMM JTallOM pealn3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IEHHOCTEU, MPUCYIIMX [EJOCTHON CHCTeME XUMHUYECKOTO
o0Opa3zoBaHHs. DTH IEHHOCTH KacaroTcs MMO3HAHUS 3aKOHOB TPUPOJIbI, HGOPMUPOBAHUS MHUPOBO33PEHUS M O0IIEH
KyJIbTYpbl 4YeJOBeKa, a Takke JKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M
npupoaHoil cpepe. Peanmsyercst xumuueckoe o0pa3oBaHHME OOYYAIOLIMXCSl HA YpPOBHE CPEAHEro OOILIETOo
0o0pa3oBaHMs CpeCTBAMU YU4eOHOro IpeaMeTa «XUMHA», COAEp)KaHUe U TIOCTPOSHHE KOTOPOTO ONpeiesieHb B
nporpaMMe Mo XMMHHM C YY4€TOM CHEeUU(PHUKH HAayKH XUMHHM, €€ 3HAUYeHHUs B IMO3HAHUHM TMPHUPOABI U B
MaTepHaJbHOM KU3HM OOIIeCTBA, a TaKkKe C YUETOM OOWMX IeJed W NPUHLIMIOB, XapaKTEPHU3YIOIINX
COBpPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero oouero oopaszoBanus B Poccuiickort @enepanun. Tak, Hampumep,
npu (QOpPMUPOBAHHU COJIEPXKAHUS TIpenMeTa «XHUMHUsD) YUYTEHBI CIENYIONIHe TOJIOKEHHS O CIenupuKe U
3HaAYCHUHN HAYKN XUMHU.

XuUMHUSL KaKk 93JEMEHT CHCTeMbl ©CTECTBEHHBIX HAayK MrpaeT O0COOyi0 pOJIb B COBPEMEHHOMU
[IMBWJIN3AIAH, B CO3JIAHWK HOBOW 0a3bl MaTepuanbHOW KymbTyphl. OHa BHOCHUT CBOW BKJIaa B (popMUpOBaHHE
PalrOHATBHOTO HAYYHOT'O MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKpY)KalolleM MHUpe Kak O
€IMHCTBE MPUPOABI W YEIOBeKa, KOTopoe (HOpMHUpYeTCsi B XMMHH Ha OCHOBE NOHMMAaHHUS BELIECTBEHHOTO
COCTaBa OKPY)KAIOIIET0 MHpa, OCO3HAHMS B3aMMOCBS3M MEXIY CTPOCHHEM BELIECTB, MX CBOHCTBAMH H
BO3MOXXHBIMH OOJIACTSIMUA IPUMEHEHHUSL.

TecHo B3aMMOJEHMCTBYS C IPYTMMH €CTECTBCHHbIMU HayKaMM, XUMHs CTajla HEOTHEMJIEMOHM YacThiO
MHUPOBOH KyJbTYpbl, HEOOXOAMMBIM YCJIOBUEM YCIEUIHOTO TpyJa M SKU3HM KaXKIOro wWieHa oOliecTBa.
CoBpeMeHHasi XUMHsI KaK Hayka CO3MJaTelbHAas, KaK HayKa BBICOKMX TEXHOJIOTHM HampaBjieHa Ha peEIIeHHE
I00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DJHEPICTHUECKOW, IHINEBOMH,
9KOJIOTHUECKON 0€30IMaCHOCTH U OXPaHbI 310POBbSL.



B cooTBercTBHEM ¢ OOIIMMHU HENSIMH W TPHUHIMIAMH CpPEAHEro oOIIero oOpa30BaHUS COJACPIKAHUE
npenmera «Xumus» (10-11 kmaccel, 0a30BbIli ypOBEHb W3yUEHHUS) OPHUCHTUPOBAHO MPEUMYINESCTBEHHO Ha
OOIICKYIBTYPHYIO TOATOTOBKY OOydYalomuxcs, HEOOXOJUMYIO WM JIJI BBIPA0OTKA MHPOBO33PEHYCCKHX
OPUEHTHPOB, YCIICIITHOTO BKIIOYCHHS B KH3Hb COLIMYMa, MPOJIOJDKCHHSI 00pa30BaHUs B PAa3JIMYHBIX O0JIACTSX,
HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocCTaBnsIONMME TPEeAMETa «XHUMUSD» SIBISIOTCS 0a30BbIe Kypehl — «Opranudeckas XxuMus» U «O0mmas u
HEOpPraHWYecKasi XUMUs», OCHOBHBIM KOMITIOHCHTOM COJICP)KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOW HAYKH:
CUCTEMa 3HAaHUHM M0 HEOPraHWYEeCKOW XUMHUH (C BKIIFOUCHHUEM 3HAaHWUN W3 OOIICH XMMHHU) U OPraHUYeCKOi
xumun. DOpMHpPOBaHHWE JaHHOW CUCTEMbI 3HAHWW TNPU HM3YYCHUU MpPEAMETa O0CCICUMBACT BO3MOXKHOCThH
PacCMOTPEHHUS BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOIIMX ITOHATHI, 3aKOHOB M TEOPUH XUMUHU.

Crpyktypa comepkaHus KypcoB — «Opranmdeckas xumusi» u «OOmas u HeopraHWYecKas XHMHUS»
chopMHpOBaHa B MPOrpaMMe MO0 XUMHH Ha OCHOBE CHCTEMHOTO TMOJAX0a K M3YyYCHHUIO yueOHOro MaTepuana u
o0ycIIoBJIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWUH Ha ONPENeIEHHBIX TEOPETUUYCCKUX YPOBHSX.
Tak, B Kypce OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHS
OPraHMYECKUX COCAMHCHUH, a TaKKe Ha YPOBHE CTCPEOXMMHUYECKHX M JJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuH BeriecTB. CBeieHUs: 00 M3yYaeMbIX B KypCe BEIECTBAX JAIOTCSA B Pa3BUTHH — OT YIIIEBOAOPOIOB JIO
CJIIOXHBIX OWOJIOTMYECKH aKTHBHBIX COCAMHCHHMH. B Kypce OpraHM4eckod XHMHH IIOJy4YaroT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYANBHBIC TIPEACTABICHHUS O
XUMHAYECKON CBs3M, KiacCU(UKAIMOHHBIX TNPU3HAKAX BEUIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT WX
CTPOCHUS, O XUMUIECKOM PEaKInH.

ITog HOBBIM YIJIOM 3pEHHUS] B MpeaMere «XuMHs» 0a30BOr0 YPOBHS pacCMaTpUBACTCS M3YUYCHHBIA Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMs TCOPETUUCCKUN MaTeprall U (haKTOJIOTHYECKHE CBEJICHMSI O BEIIECTBAX
U XUMHYCCKOW peakiuu. Tak, B YaCTHOCTH, B Kypce «OOIIas M HeOopraHW4ecKas XUMHSI» O00Yy4aroluMcs
MPEIOCTABIISACTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE IIEPUOJUYECKOrO 3aKOHA C OOMIECTCOPETUYCCKUX U
METOJIOJIOTUYECKUX TO3UIUHM, TIyOKe TIOHATh HCTOPHYECKOS H3MEHEHUE (YHKIUH STOro 3akoHa — OT
obobmarorieit 10 00bIICHSIONIEH 1 TPOTHO3UPYIOLICH.

Enunast cuctema 3HaHUH O BOKHEHIIIMX BEIECTBAX, HX COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a
TaKXKe 0 XUMHYCCKUX PEaKIUAX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSAX MPOTEKAHUS JIOMONHseTcs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHU COJIEPKAHHS, UMEIOIINMHU KYJIbTYPOJOTHYECKUH W TPUKIIAJHON XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3H XMMHUU C IPYTUMH HAyKaMH, PaCKPbhIBAIOT € poJib B TIO3HABATEIIBHOM
U MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBKEHHS K IPOIIECCY TBOPYECTBA B
00JacTH TEOPUHM W MPAKTHYECKUX IPHIOKECHUH XUMHH, IIOMOTAlOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJieMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATH
UHGOPMAITUIO U MIPUMEHSTH €€ JJIs MONOJHCHHS 3HAHWM, PEIICHUS MHTEUICKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 337a4u. B 1enoM conepkanue yueOHOro npeaMmera « XUMHUS» JTAHHOTO YPOBHS H3YUCHHS
OpUCHTUPOBAaHO Ha  (OPMHPOBAHHE Y OOYYAIOIIMXCS MHUPOBO33PECHUYCCKOW OCHOBBI JIISI TOHHMAHHUS
¢unocopckux waeH, TaKUX Kak: MaTepUAIbHOE EJIMHCTBO HEOPTaHWYECKOrO0 M OPraHMYeCKOro MHpa,
00yCIIOBJIIGHHOCTh CBOMCTB BEIIECTB MX COCTaBOM W CTPOEHHEM, IMO3HABAEMOCTh MPHUPOJHBIX SBICHUHA MyTEM
IKCIIEPUMEHTa U PEIICHUs MPOTUBOPEUYMHA MEXKIy HOBBIMH (PaKTaMH M TCOPETUYCCKUMH IPEATOCHIIKAMH,
OCO3HaHHUE POJIM XUMHH B PEIICHUH 3KOJOTHMUECKUX MPOOJIEM, a TakKe MPoOJieM COepPEeKEHHUST SHEPreTHUECKUX
PECYPCOB, CBIPbs, CO3aHUST HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B 1utane perreHus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COITUAIN3AIMN O0YJYarOIIUXCS IPUHSATHIC TIPOTPaMMOi
10 XUMHUH TOJXObI K ONPEIEICHNUIO COJACPKAHHUS M ITOCTPOCHUS HpeMETa MPeLyCMaTpPUBaOT (GOpMUpOBAHUE
YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUI, MMEIOIMMX 0a30BO€ 3HAYCHHE JUIS PA3IUYHBIX BUIOB JESATEIHHOCTH:
pelieHuss mpooiieM, MOUCKa, aHalu3a U 00paboTKU MH(OpMAIMK, HEOOXOAMMBIX JUIs MPUOOPETEHUS OIbITa
MPAKTHYECKON W MCCIIEIOBATEIbCKONW AESITECIHHOCTH, 3aHUMAIONICH Ba)XKHOE MECTO B IIO3HAHWUW XUMUHU.

B mpakTuke mpernonaBaHust XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS TaKk U Ha YpPOBHE
cpemHero ooOmero oOpa3oBaHUs, IPH ONPEACICHHHM COJEPKATCIbHOM XapaKTEPUCTHKU IeJeH H3y4YeHUs
mpeaMeTa HaIpaBJICHHEM IEPBOCTEICHHON 3HAYMMOCTH TPAIUIIMOHHO IPHU3HAETCA (hOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHMS, IPAKTUYCCKON ISATCIIbHOCTH YESJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. C METOAMUYECKON TOYKH 3PEHHUS TaKOH IMOJIXOM K ONPEICICHHUIO
LeJIel N3yueHus MpeaAMETa SIBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHMS TJIABHBIMY LIEISIMA U3YyYCHUS MpeaMeTa «XUMus» Ha 0a30BOM YpPOBHE
(10-11 xu.) sByISIFOTCSA:

dhopMupoBaHUE CHCTEMBl XUMHUYECKUX 3HAHWNA KaK BaXKHEHIIEH COCTaBJIAIONICH €CTeCTBEHHO-HAYIHOU
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KapTHHBl MUPA, B OCHOBE KOTOPOIl JIe)KaT KJIIOYEBBIC TOHATHSA, (yHAAMEHTAJIbHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKA HAYKH, YCBOGHHE M MOHUMAHHE CYHIHOCTH JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOrO
xapakTepa, 03HaKOMJICHHE C UCTOPHEH MX Pa3BUTHS M CTAHOBIICHHUS,

(dbopMHpOBaHUE M pPA3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U XMUMUYECKUX
peaxnuii, HeOOXOIUMBIX IJIs1 IPUOOPETEHUS] YMEHUH OPHEHTHUPOBATELCS B MUPE BEIIECTB M XUMUUYECKUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEHEBHON KU3HU;

pa3BUTHE YMEHUM U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOAECHUEM U OOBSICHEHHEM XUMHYECKOTO
IKCIIEPUMEHTA, COOIOACHIEM ITPABHII O€30TIACHOTO OOpaIIeHHs C BEIIECTBAMH.

Hapsiny ¢ sTuM conepkatenpHasi XapakTepUCTUKA 1IeIeld U 3a1a4 U3ydeHUs IpeaMeTa B IporpaMMme 1o
XMMUH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IPHOPUTETAMH B CHCTEME CPEAHErO
obmero oOpazoBanusa. CerogHs B IPEMOJaBaHUHM XUMHH B OOJBINCH CTENEeHH OTHAETCS MPEaIOoUTCHUE
NPaKTUYECKOW KOMIIOHEHTE COJAepKaHus OOy4YeHHs, OPHEHTHPOBAHHOH Ha TMOATOTOBKY BBITYCKHHKA
O0IIe00pa30BaTEILHON OpPraHU3ally, BIAACIONIero He HaO0OpOM 3HaHM, a (PYHKIHMOHAIBLHON IPaMOTHOCTBIO,
TO €CThb CIIOCOOAMH M YMEHMSAMH aKTUBHOI'O IIOJIyYCHMS 3HAHWH U NPUMEHEHHS UX B PEAJbHOM XKHU3HM UL
peLICHNS TPAKTHUECKHUX 3a/1a4.

B aT0# CcBsI3M MpH M3yueHHH MpeaMeTa « XUMHUsD JOMUHHUpYIolee 3HaYeHHE MPHOOPETAIOT TaKKHe LU |
3a[1a4u, KaK:

amanTanusi oOy4aroIUXCs K YCJIOBHSM JUHAMHYHO pa3BHUBAIOMIETOCS MHpa, (OPMHUPOBAHHE
MHTEJUICKTYAIBHO Pa3BUTOW JHMYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO, COTPYTHHUYECTBY, CAMOCTOSTEILHOMY
IMPUHATHUIO T'PaAaMOTHBIX pCHleHI/II\/'I B KOHKPCTHBLIX JKH3HCHHBLIX CUTyallMAX, CBA3AHHBLIX C BCIICCTBAMU U HX
NPUMEHEHHUEM;

(dopmupoBaHne y OOyYaIONIMXCS KIFOYEBBIX HABHIKOB (KIFOYEBBIX KOMIICTEHIIH), HWMEIOIINX
YHUBEpCAIbHOE 3HaUCHHE VIS Pa3IMYHbIX BHIOB AEATEILHOCTH: PEIICHUs Npo0ieM, IOMCKa, aHalmu3a M
00paboTk  WHpOpMANHMK, HEOOXOAMMBIX I MPUOOPETEHUS OIBITA JEeSITEIFHOCTH, KOTOpas 3aHUMAeT
B2)KHOE MECTO B TIO3HAHMM XUMHH, & TAKXKe JJISl OLICHKU C MO3MIUI HKOJOTHUECKON 0e30MacHOCTH XapaKTepa
BJIMSIHUS BEUIECTB M XMMUYECKUX MPOIIECCOB Ha OPTaHN3M YelIOBEeKa U MPHUPOIHYIO CPEy;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUarommxcs:
CHOCO6HOCTI/I CaMOCTOSTECIIBHO HpI/IO6peTaTB HOBBIC 3HAaHHA IIO0O XHMHH B COOTBETCTBHHU C KHU3HCHHBIMU
NOTPeOHOCTSIMH, UCTIONIB30BATh COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOJIOTHH JJIS IOMCKA U aHAIN3a Y4eOHOH U
HaY4HO- OMYJISIpHON MH(OPMALMN XUMHUYECKOTO COICPKaHHUS;

¢opmupoBaHHEe M pa3BUTUE Yy OOy4yarolIMXCs AaCCOLMATUBHOIO M  JIOTHUECKOT'O MBIIUIICHHUS,
HaOJII0aTeTbHOCTH, COOPaHHOCTH, AaKKYpPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IIpH
TUTAHUPOBAHUH U TIPOBEJCHUN XMMHUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y oOydaromuxcsa yOexIEHHOCTH B T'yMaHHCTHUECKOW HANpaBICHHOCTH XUMHH, €€ BaXHOH
POJIM B pelIeHUH TTI00ATBHBIX MPOOJIEM PallMOHANBHOTO MPUPOAOIOIb30BaHHS, OMOIHEHUS SHEPIreTHIECKUX
PECYPCOB U COXpaHEHUsI IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO  OTHOIICHUS
K TPUpOZie M CBOEMY 3/IOPOBBIO, a TakXe MPHOOPETEHHS OIBITAa WCIOJIB30BAHMS TOJMYYCHHBIX 3HAHHWHA IS
IIPUHATHA T'PAMOTHBIX peH_[eHI/Iﬁ B CUTyalUAX, CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUAMU.

Henu n 3amaun u3ydeHus mpeaMeTa « XUuMUs) HOIYIHIN MOAPOOHYI0 METOAMYECKYI0 HHTEPIIPETAIINIO B
pazznene «[lnanupyemMblie pe3ysbTaTbl OCBOSHHS IPOTPaMMBI IO XHUMHUM», Oarofapst 4eMy oOecledeHo YETKOe
NpEACTaBICHUE O TOM, Kakhe 3HAHMS M YMEHHUS MMEIOT NPSMOE OTHOILIEHHE K pealu3alid KOHKPETHOM
LEJIH.

B yueOGHOM 1u1aHe CpeiHero o01Iero 00pa3oBaHus MpeaMeT «XUMuUs» 0a30BOI0 YPOBHS BXOJUT B COCTaB
npeaMeTHON obacti «EcTecTBeHHO-HAYYHbBIE TPEMETEI.

OO1riee YMCITIO YacoOB, PEKOMEHIOBAHHBIX IS W3ydeHuss xumun — 68 uacoB: B 10 kimacce — 34
gaca (1 gac B Hememo), B 11 kimacce — 34 gaca (1 gac B Henenmo).

COJEPXAHUE OBYUYEHUS!

10 KJIACC

TeopeTnvyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU



[Ipenmer opranmdeckoil XWMHU: €€ BO3HHKHOBEHHE, pa3BUTHE W 3HA4YCHHWE B IMOTYyYECHHH HOBBIX
BCILIECTB M MaTepualioB. Teopus CTpOeHUs opraHudyeckux coeauHeHuii A.M. ByrtiepoBa, e€ oCHOBHBIC
nosiockeHusi. CTPYKTYpHBIE (OPMYJIBl OPraHUYECKUX BEIIeCTB. ['omonorus, uzoMepus. XUMHUYECKas CBS3b B
OpPTaHUYECKUX COCIUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kinaccupukanuyu opraHudecKux BemecTB. HoMeHKIaTypa OpraHndecKuX COeTUHEHHUN
(cucteMaTnyeckas) ¥ TPUBHAIbHBIC HA3BaHUS BAXKHEHIIIUX MPEACTABUTEINICH KIaCCOB OPraHUYEeCKHUX BEIIESCTB.

JKCNepUMEHTAJbHbIE METOIbI N3YYEeHHA BEIeCTB U X MpPeBpalleHHii

OszHakoMJICHHE C 00pa3laMl OpPraHUYECKUX BEIIECTB M MaTepUalaMU Ha WX OCHOBE, MOJICIMPOBAHHC
MOJICKYJI OpPraHWYEeCKUX BENICCTB, HAONIOJCHUE M OMNKMCAHUE JIEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPAILCHUIO
OpPTaHMYECKUX BEIIECTB IIPY HAarpeBaHNH (TUIaBJIeHHE, O0YTIIMBaHNE U TOPEHHE).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYCCKHH psm. MeTaH M 3TaH — MPOCTEHINE IPEICTaBUTEIH
AIKAaHOB: (hprU3HMYecKre M XMMHYECKHE CBOMCTBA (pEaKLUM 3aMEIEHHUs U TOPEHHUs), HAXOKACHUE B IPUPOZE,
IMOJTY4YCHUEC U ITPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psii. DTUIIEH U MPOMWIEH — MPOCTEHIINe MpeICTaBUTEeNN
ANKCHOB: (HU3MUYECKHEe M XUMHYECKHE CBOWCTBA (pEaKIMW THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATAIUH,
OKHCJICHUS ¥ MTOJMMEPHU3ALIIH ), TOJIyYeHUE U IPUMEHEHHE.

Anxangwensl: OyrtaameH-1,3 u MetwnOyraameH-1,3: CTpoeHHMe, BaKHEHIINE XWMHYECKHE CBOMCTBa
(peakuus nonuMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pEe3UHBI.

AJKHHBI: COCTaB W OCOOCHHOCTH CTpPOCHHs, T'OMOJOTMYECKHH psifl. ANETHIEH — MNpOCTeHIIunii
NPEICTAaBUTENb ANKHHOB: COCTaB, CTPOEHHUE, (GU3MUECKHE U XMMHYECKHE CBOMCTBA (pEeakLUWU THIPUPOBAHMSA,
rajJoreHUPOBaHMS, THAPATALIH, TOPEHHS), TOIYyICHNUE U IPUMEHEHHE.

Apensbl. beH3on: coctas, cTpoeHne, Gpu3ndeckne U XMMHYECKHE CBOMCTBA (PEaKIIMU ralOreHUPOBaHUS U
HUTPOBaHUsI), MOMYYCHUE W MPUMEHEHUE. TOY0N. COCmas, cmpoenue, usuyeckue u Xumuyeckue ceoucmed
(peakyuu 2anoceHUpoO8aHus U HUMPOBAHUs), NoJyueHue u npumereHue. TOKCUYHOCTh apeHOB. | 'eHeTHueckas
CBsA3b MCXKAY YIJTICBOJAOPOAaMH, IPUHAJICIKAINMU K pa3JIMYHBIM KjIaCCaM.

[IpupoaHble MCTOYHWKHU YTIIEBOJOPOAOB. [IpupoaHbli ra3 U nonyTHele HedTsHBIE Ta3el. Hedth u e
npoucxoxkeHre. CrocoObl mepepaboTKM He(TH: TEeperoHkKa, KPeKHHT (TepMUYECKHH, KaTaIUTHYECKHi),
nuponu3. [IpoaykTel mepepaboTku HePTH, UX IPUMEHEHNE B IPOMBINIICHHOCTH U B ObITYy. KaMeHHBIH yrone u
MIPOILYKTHI €r0 MepepadoTKH.

3KCl'lepI/IMeHTa.]'II)HLIe METOAbI U3YUYCHUS BCHIECTB U UX npeBpameHnifl

O3HakOMIIEHHE C 06pa3uaMH jaacTMacC, Kay4yKOB W PCE3UHBbI, KOJUICKIIUH ((He(l)TL» nu «YFOJ'IB)),
MOACIIUPOBAHUC MOJICKYJI YIIJICBOAOPOAOB U TaJIOTCHOIPOU3BOAHBIX, MPOBCACHUC HpaKTI/I‘IECKOi;I paﬁOTbI:
IMMOJIY4YCHUEC 3THUIICHA U U3YUCHUEC €TO CBOICTB.

Pacuérnble 3agaun

Brruncnenust mo ypaBHEHHIO XUMHYECKOH peakuuyu (Macchl, 00bEMa, KOIHMYECTBA HCXOTHOTO BEIIECTBA
WIN TPOJIYKTa PEaKLUUH I0 H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIU
NPOIYKTOB PEaKIn).

Kuciopoacoaepskanye oprannyeckue coeIuHeHNs

[IpenenpHBIE OMHOATOMHBIC CHHPTHL. METAaHON W STaHOJN: CTpPOeHHE, (U3NYECKHE U XUMHUYECKUE
CBOICTBa (peakiuy C aKTHBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJAaMH, TOpeHHe), MpuMeHeHue. BomoponHsie
CBSI3HM MEX/Iy MOJIEKYJaMH CTUpTOB. [leiicTBre MeTaHONa 1 3TaHOJIa HA OPTaHU3M YEIIOBEKa.

MHOT0aTOMHBIE CITUPTHI. DTUJICHIIIUKOIb U TIUIEPUH: CTPOeHHUE, (U3NIECKIE U XUMUIECKHE CBOWCTBA
(B3anMOZIEHCTBHE CO IIETOYHBIMU METaJlIaMH, KaueCTBEeHHAs PEakIisl Ha MHOTOATOMHBIE cipThI). JleiicTBre
Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie rIIMOeprHa U OTUIJICHIJTIUMKOJIA.

deHo: cTpoeHne MOJICKYJIbI, (PU3MYSCKUE M XUMHUUECKUe cBO¥cTBa. TokcuuHocTh eHoma. [Ipumenenue
¢enoma.

Anbaerusibl u kemorsl. DopMalbIeTH, alleTaabJACTHI CTPOCHUE, (DU3HMUECKUE U XUMHUYCCKHE CBOWCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TOTy4YEHUE U IPUMCHEHHE.

Ayemon: cmpoeHue, usuueckue u Xumuieckue cC80UCMEA (peakyuu OKUCIEHUS U B80CCMAHOBNEHUS),
noayueHue u npumMeHeHue.

OmHOOCHOBHBIE TIpeZieNTbHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHAasi KHCIOTHI: CTPOCHHE,

¢du3nyuecKkue W XWMHYECKHE CBOWCTBa (CBOMCTBa, OOIIME JUIsS KJIacca KHUCIOT, peakius 3TepudUKaIyn),
)



nojyvyeHue u mpuMmeHenne. CTeapuHOBas U OJCUHOBAS KHCIIOTHI KaK MPEJCTABUTENN BBICHIMX KapOOHOBBIX
KHCJOT. MblIa KaK COJIH BBICHIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeiCTBHIE.

Crnoxuble 3(GHUPB Kak MPOU3BOIHBIC KApOOHOBBIX KHCIOT. [ 'HMAPONHM3 CIOKHBIX 3¢GupoB. JKuphl
I'uaponus sxupos. [IpumeHenue ®upoB. bronornueckas pojb *KHPOB.

YrneBonpl: cocTaB, Kraccu(pUKaus yriaeBoaoB (MOHO-, M- U TOIHcaxapubl). [ Troko3a — mpocreimmit
MOHOCaxapH/: OCOOCHHOCTH CTPOCHHS MOJICKYJIbl, PU3NYECKHEe M XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C
ruapokcugom Meau(Il), oxucienne amMMuadHbIM pacTBopoM okcuaa cepedbpa(l), BoccTaHoBIEeHHE, OpOKECHIE
TITFIOKO3bI),HAXOKICHHE B MIPUPOJE, MPUMEHEHUE, Onoornueckas poib. Dortocunte3. Ppykro3a Kak H30Mep
TJTFOKO3BI.

Caxaposa — npedcmagumenb OUCAxapuoos, uOpPoU3, HAX0NCOeHUE 8 NPUPOOe U NPUMEHEHUe.

Kpaxman u 1emirono3a Kak nIpupoaHbie monumepsl. CTpoeHHe KpaxMmalia M Ie/UTioa03bl. dusndeckue u
XMMHYECKHE CBOWCTBA Kpaxmaa (THIPOJIH3, KAUeCTBEHHAS PEAKIUsI C HOJIOM).

JKCNepUMEHTAJbHbIE METOIbI N3YYEeHHA BEIleCTB U X MpPeBpalleHHii

[IpoBenenue, HAOMIOICHHE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAYSCTBEHHBIC
peaKkiui OJHOATOMHBIX CHUPTOB (OKHcieHwe »dTaHona oxcuaoM wmenu(ll)), MHOroaTroMHBIX CIIHPTOB
(B3aumonetictBue ThunepuHa c¢ ruapokcugoMm menu(ll)), ampmerumoB (OKHCIEHHE aMMHAYHBIM pPAaCTBOPOM
okcunaa cepeopa(l) u ruapoxcunaom meau(ll), B3aumoelicTBIE KpaxmMalia ¢ UOJIOM), POBEICHUE TPAKTUYCCKON
paboThI: CBOWCTBA PacTBOPa YKCYCHON KHCIOTEHI.

Pacuérnbie 3agaun

Brruncnenus mo ypaBHEHHIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJHMYECTBA MCXOJHOTO BelecTBa
WIN TPOLYKTa PEaKkLUuH [0 HM3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOIO M3 HCXOOHBIX BEIIECTB HIIU
MPOAYKTOB PEAKIIHH).

A3oTcoaep:kanye OprannyecKue coeTuHeHUsI

Amunvt. Memunamun u anuaun: cocmae, cmpoenue, Qusuveckue u XuUMuUyeckue ceolcmea (2opemue,
s3aumooeticmaue ¢ 000U U KUCTOMAMIL).

AMUHOKHUCIIOTBI Kak aM(OTepHbIe OpraHUuYecKue coenuHeHus. du3nueckue ¥ XUMHUYECKHE CBOWMCTBA
aMUHOKHCJIOT (Ha puMepe InirMHa). brosiornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuab.

Benku kak MpHUPOAHBIC BBHICOKOMOJICKYISIPHBIC COCAMHEHUs. [lepBUYHAs, BTOPHUYHAS M TPETUYHAS
CTpyKTypa OenkoB. X UMHUECKHE CBOUCTBA OCITKOB: THPOJIN3, ICHATYPAIIUs, KAUCCTBEHHBIC PEAKIIMH Ha OCIIKH.

JKcnepuMeHTATbHbIE MeTOAbI N3YUYeHH BellecTB U X MpeBpalleHuii
Habnronenne u ommcaHue JIeMOHCTPAIMOHHBIX OIBITOB: JICHATypalusi O€JIKOB IpH HarpeBaHHHU,
LIBETHBIEC PEAKLUH OCJIKOB.

BoicokomoJieKyIIpHbIE COeTHHEHHS

OCHOBHBIC TOHSTHS XUMHHM BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMEp, IOJIUMEDP, CTPYKTYPHOE
3BEHO, CTCMNCHb IOJIMMEPU3ALINK, CPEOHSIS MOJeKyJspHas Macca. (OCHOBHBbIE METOABI  CHHTE3a
BBICOKOMOJICKYJIIPHBIX COCTUHEHHI — IMOJIMMEPH3ALIs U TOJIMKOH ICHCAIIHS.

IInacmmaccwl  (noausmuien, NOAUNPONULEH, HNOMUBUHUIXAOPUO, noaucmupon). Hamypanonoui u
cuHmemuyeckue Kayuyyku (0ymaoueHosnli, X10pOnpeHosulil 1 U3ONPEHO8blLIL). BoloKHa: Hamypaivible (XJI10NOK,
wiepcmo, WENK), UCKYCCMEEHHbLE (Ayemamuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpor u 1decan,).

3chepnMeHTaanme METOAbI U3YYCHHUS BCIIECTB U UX npeBpameHm‘/i
O3HaKOMIJICHHUE C 06pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MesknpeaMeTHbIE CBSI3H

Peanmzamust MeXnpenMeTHBIX CBSI3ed  NpW  U3ydeHWH  opraHmdeckoil  xumum B 10 Kimacce
OCYILECTBIISIETCS. 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IOHITHH, TaKk M IOHSTHH,
SIBJISIFOIUXCS. CHCTEMHBIMU JUJISL OTAEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC MOHATHS: SIBICHUE, HAy4YHBIH (akT, TUMOTE3a, 3aKOH, TEOPHs, aHAIM3,
CHHTE3, KIacCu(pUKaLus, NepUOJNIHOCTD, HAOMIOJeHNE, H3MEPEHHUE, IKCTIEPUMEHT, MOACITUPOBAHHE.

®dusuka: MaTepus, SHEprus, Macca, aTroM, dJIEKTPOH, MOJIEKYJa, SJHEPreTUYECKUH YpPOBEHb, BEIIECTBO,
Tesno, 00bEM, arperaTHOE COCTOSIHUE BELIeCTBa, (PU3NUYECKUE BETMYNHBI U €IUHHULIBI UX U3MEPEHHUSL.

buomnorus: kireTka, opranusm, Onocepa, OOMEH BeIIECTB B OpraHusMe,
¢oTocuHTE3, OMOIOrNYECKN aKTUBHBIE BelecTBa (O€JIKH, YIIeBOABL, )KUPHL, hepMeHTHI). [ eorpadus:
MHHEPAJIBI, TOpHBIE  TIOPOJBI, HOJIe3HBIC HCKOIIaeMBbIe, TOIUIHMBO,



pecypcehl.
TexHoOMOTHA: THINEBBIC MPOAYKTH, OCHOBBI  PAIlMOHATBHOTO MUTAHUS, MOIOIINE CPEACTBA,

JICKAPCTBCHHBIC U KOCMETUYCCKUC MMPCIapaThbl, MATECPpHUAJIbI N3 UCKYCCTBCHHBIX U CUHTCTHUYCCKNUX BOJIOKOH.

11 KJACC

TeopeTnyeckne OCHOBbI XUMHH

XUMHYECKH dJIeMeHT. ATOM. Sapo aToMa, H30TOMNBI. DIIEKTPOHHAS 000J104Ka. JHEPreTHUECKUE YPOBHH,
NOAYypOBHH. ATOMHBIC opOuTanu, s-, pP-, d- smemeHThl. OCOOCHHOCTH paclpeAeieHHs >JICKTPOHOB IO
opOUTAIISIM B aTOMaX 3JIEMEHTOB MIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYpAIKs aTOMOB.

[Teprnonnueckwmii 3akoH u Ileproamdueckast cucteMa xumudeckux 3aemeHToB J[.M. Menneneena. CBs3b
nepuoanyeckoro 3akoHa u Ilepuoanueckoil cucrembl xumudeckux oanemeHtoB J[.M. Menneneesa c
COBPEMEHHON Teopueil CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHECHMS CBOWCTB XUMHUYECKUX JJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYINIaM M MeproaaM. 3HaueHUe ePHOANYECKOTO 3aKOHA
B Pa3BUTHH HayKH.

Crpoenue BemecTBa. XWMHYECKash CBs3b. BHIBI XUMHYECKON CBS3M (KOBAJIEHTHAs HETIONSPHASs H
MOJISIpHAsI, MOHHAS, MeTaJuTnuecKas). MexaHu3Mbl 00pa30BaHMs KOBATEHTHON XUMUYECKO# cBs3H (OOMEHHBIN 1
JIOHOPHO-aKIeNTOPHEI). BogopoaHas cBsi3e. BameHTHOCTh. DIeKTpOOTPUIATETHHOCTh. CTENEeHb OKHCIICHHUS.
HMoHbI: KaTHOHBI 1 AHUOHBI.

BemiectBa MONEKyIIPHOr0 U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa BeleCTBA. THIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOIMCTBA BEIIECTB OT TUIA KPUCTAIIIMUECKOM PeIETKY.

[lonsTHe o muCHEpcHBIX cUcTeMax. VICTMHHBIE M KOJUIOMAHBIE pacTBOpPBEL. MaccoBasi TOJIs BEHIECTBA B
pacTBope.

Knaccupukanms  HeopraHMueckux  coequHeHW. HomeHknatypa  HEOpPraHMYeCKHX  BEIECTB.
I'eHeTndeckass CBS3p  HEOPraHMYECKHX  BEIIECTB, INPHHAUIEKAIIHUX K PA3IMYHBIM KJIaccaM.

Xumnueckass peakuus. Krmaccupukanuss XMMHUYECKMX PEaKUMHd B HEOPraHUYECKOW W OPraHUYecKOM
XUMHH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBpAIllEHHs] SHEPTUU MPU XUMHUYECKHUX
peaknusIx.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pa3inW4HbIX (axTopoB. OOpaTHMble peakLuU. XHUMHYECKOE
paBHOBecHe. DaKTOpbI, BIUAIOIINE HA COCTOAHNE XUMHUYecKoro paBHoBecus. IIpunnun Jle Hlatense.

Onextponurnyeckass auccormanusa. CunbHble M ciabble 37eKTponuTel. Cpeaa BOAHBIX PacTBOPOB
BEILIECTB: KUCJIasl, HEUTpasbHas, enodHas. [louamue o 600opooHom nokazamene (pH) pacmeopa. Peaxuun
MOHHOT'0 O0OMeHa. [ UOpoau3 Heop2anuiecKux u OpeanuiecKux geuecms.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHbIE peakunu. [lonamue 06 21ekmpoause pacniasos u pacmeopos Conel.
Ipumenenue snexmponusa.

JKCNnepUMeHTAIbHbIE METOAbI H3YUeHHS BelleCTB U MX IpeBpalleHHil

Hemoncrpanust  Tabnun  «[lepuogmueckast cucremMa XuMudeckux snemenToB J[.M. MeHneneeBay,
M3y4eHHE MOJeNiell  KPUCTAINIMYECKUX  pemeéToK, HaONIoJeHne W ONMUCaHWe JAEMOHCTPAIlMOHHBIX H
Na00paTOpHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHAA BOJAOPOAAa B MPHUCYTCTBHM KaTajlu3aTopa, OIpelesieHHe
Cpedpl  PacTBOPOB  BEIIECTB C IOMOIIBIO YHHMBEPCAIbHOTO HWHIUKATOPA, PEAKIUH HOHHOTO OOMeHa),
NpoBeJIeHHE PaKTHUECKON paboThl «BiusHue pa3nuuHbiX (HaKTOPOB HA CKOPOCTh XUMUUYECKON PEaKkLrny.

PacuérHble 3amaun
Pacuérel mo ypaBHEHUSIM XHMHUYECKHX PEAKIUil, B TOM YHCIE TePMOXUMHUYECKHE PACUEThI, PacUEThHI C
HCITOJIL30BAHUEM MMOHATHS «MaCcCOBasI TOJISI BEIIIECTBAY.

Heopranuyeckasi xumus

Hemeramnbl. Ilonoxxenue HemertauioB B llepuomnueckoil cucremMe XuMuuyeckux ssemeHToB JI.U.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. DH3NUEeCKHe CBOMCTBA HEMETATIOB. AJIJIOTPOIIHSI HEMETAIIOB
(Ha mpuMepe Kucmopoaa, cepsl, hocdopa 1 yriaepoaa).

XHUMHYECKHE CBOWCTBA Ba)KHEWIIMX HEMETAUIOB (TajlOreHOB, cepbl, a3ota, ¢ocdopa, yriaepoma u
KpEMHHUS) U UX COSIMHEHUH (OKCHUIO0B, KHCIOPOACOAEPKAIINX KUCIOT, BOAOPOIHBIX COSTUHEHHH).

[IpuMeHeHne BaXXHEHIIINX HEMETAIIOB U MX COCTUHECHUH.

Mertamnsl. [lonoxxenue meramioB B [lepuoandeckoii cucreMe xumuueckux snementos .M. Menaeneena.
Oco0eHHOCTH CTPOCHHUS ANICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue Qu3ndeckne CBOMCTBa METAILIOB,
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CruiaBbl METAIOB. DICKTPOXUMUUYECCKUHN PsIT HATTPSHKCHUM METaIIoB.

X¥WMHUYECKUE CBOWCTBA BAXKHEHIIUX METAUIOB (HATpWIA, Kalul, KalblUH, MarHui, allOMHHUN, IUHK,
XPOM, KeJle30, MeIh) U UX COSTUHCHUH.

O6mue crocoOs! ToyUYeHHs MeTauioB. Memannypeus. Koppo3ua memanios.
Cnocobwl 3auumst om kopposuu. IIpuMeHeHne METaIOB B OBITY U TEXHUKE.

JKcHnepUMeHTATbHbIE METOAbI H3YUeHHS BelleCTB U X NpeBpalleHuii

Uzyuenne xomnekuun «MeTaulel U CIJIaBb», 00pa3lOB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4, HAOJIIOEHNE U OMHCaHHUE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHAA
IIOMUHMSI C PACTBOPAMH KUCIIOT U LIEJI0YeH, KaueCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJIIIOB).

PacuéTrnble 3ag1a4u

Pacuérer maccrl BemecTBa MM 00bEMa Ta30B TI0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKI[UH BEIIECTB, pacYEThl Macchl (00BEMa, KOIMIECTBA BEIIECTBA) MPOAYKTOB
peaKIuy, €CIH OTHO U3 BEIIECTB UMEET ITPUMECH.

XuMus H )KU3Hb

Pone xuMuu B obecriedeHHH JKOJIOTUYECKOHW, SHEPreTHUECKOW M THIIEBOH 0E€30MacHOCTH, Pa3BHTUH
MeauuuHbL. [ToHsATHE O Hay4HBIX METOAAaX MTO3HAHUS BEIECTB U XUMUYECKUX PEaKLIUN.

[IpencraBienus 06 00IKX HAYYHBIX MPUHLIHUIIAX IPOMBIIIJICHHOTO NOTY4YEHHUS BAXHEHUIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MAaTEPUAIOB: BAKHEUINUE CTPOUTENbHBIE MAaTEpPUAlIbl, KOHCTPYKLMOHHbBIE
MaTepHUaIbl, KpackH, CTEKIIO, KepaMHKa, MaTepUansl U 2NEKTPOHVKH, HAHOMAaTEepHAaIIbL,
OpPraHUYECKUE U MUHEPAIbHBIC yIOOPEHHSL.

X"UMHS W 3I0pOBbE YEIOBEKAa: IpaBHia HCIONB30BAHUS JICKAPCTBEHHBIX IIpPENaparoB,  IpaBHIa
0e30macHOro MCIOb30BAHUS IMPENapaToB OBITOBOM XMMHHM B IMOBCEAHEBHOMW >KH3HU.

Me:xnpeaMeTHbIe CBA3H

Peanmzamus MeXnpenMeTHBIX CBA3€ NMpU HM3YYeHWH oOmeil u HeopraHmdeckod xumuu B 11 kiacce
OCYILIECTBIISIETCS 4Yepe3 HKCIOJIb30BaHUE Kak OOIIMX eCTECTBEHHO- HAYYHBIX IOHSATHHA, TaK W TOHSATHIH,
SBIISIOLIUXCA CUCTEMHBIMHU I OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmire ecTecTBEHHO-HAYYHbIC TOHSATHS: HAy4HBIH (DakT, TUHOTe3a, 3aKOH, TEOpHS, aHAJIHW3, CHUHTE3,
KJIacCU(UKAIHs, IEPHOJIUIHOCTD, HAOIIOICHUE, IKCIIEPUMEHT, MOJICTTMPOBAHIE, H3MEPEHNUE, SBJICHNUE.

®dusuka: mMatepus, SHEpIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaJUOAKTUBHOCTD,
MOJIEKyJa, YJHEPreTHIECKUH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (PH3MUECKHE
BEJIMYMHBI U €IUHUIBI UX U3MEPEHNsI, CKOPOCTb.

Buonorus: kieTka, opraHusM, dKocuctema, ouocdepa, Makpo- U MHKpPOIIEMEHTHI, BUTAMHHBI, OOMEH
BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpanbl, TOpHBIE TTOPO/IBL, IOJIE3HBIE UCKOIIAEMBIE, TOTUTUBO, PECYPCHI.

TexHomorna: XuMu4yecKasi MPOMBIIIIIEHHOCTh, METAJUTYPTHS, IPOU3BOACTBO CTPOUTEIHHBIX MaTEpHAIIOB,
CEJIbCKOXO3SIICTBEHHOE TMPOM3BOACTBO, IMHUIIEBasi MPOMBIIIJICHHOCTh, (hapMareBTU4YecKasi MPOMBINIIIEHHOCTD,
MPOM3BOACTBO KOCMETHUYECKMX IPEnapaToB, MPOMU3BOJCTBO KOHCTPYKIMOHHBIX MaTEPHUasOB, J3JIEKTPOHHAsS
MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWHU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUSI 00YUArOIIUMHUCS TIPOTPaMM CpEITHETO
oOmiero obpasoBaHus (JINUHOCTHBIM, METANPEAMETHBIM U MpeaMeTHBIM). HayuHo-MeToandeckoil ocHOBOH [uist
pa3pabOTKN IUTAaHUPYEMBIX pE3yNIbTaTOB OCBOCHMS MPOTPAaMM CpEJHEro oOmero oOpa3oBaHUS SBISETCS
CHCTEMHO- JCATENbHOCTHBIN MOIXOI.

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKType IJHMYHOCTHBIX DPE3yJIbTaTOB
OCBOGHHS TIpeaMeTa «XHMHUS» Ha YpOBHE CpemHero ooOmero o0pa3oBaHMs BBIICICHBI  CIEAYIOLINE
COCTaBJISIOIINE:

0CO3HaHHE O0YYAIOIIUMHCS POCCHICKON TpaXKAaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOIIPEENICHUIO;



HaJIMYUE MOTHBAIIMH K O0YYCHUIO;

LIEeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHWH JMYHOCTH HAa OCHOBE KIIIOYEBBIX IEHHOCTEH H
UCTOPUYCSCKUX TPaaUIUil 0a30BOM HAYKH XVMHU;

TOTOBHOCTh ¥ CIIOCOOHOCTh OOYYaIOUIMXCSI PYKOBOJCTBOBAThCSI B CBOCH JICSITEIBLHOCTH IICHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, TIPUCYIITUMH IIEJTOCTHOM CUCTEME XMMHUYECKOT0 00pPa30BaHuUs;

HaJIMYUE MPABOCO3HAHUS 3KOJOTHUECKON KYIbTYPHI H CIIOCOOHOCTH CTABUTH IICJTU M CTPOUTH KU3HCHHBIC
TUTaHBI.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS TIpeAMeTa «XWUMUS» JOCTHTAlOTCAd B €IUHCTBE Yy4eOHOU u
BOCITUTATENBHOU JACSITEIIBHOCTH B COOTBETCTBHU C TyMAHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JTyXOBHO-
HPAaBCTBEHHBIMH [IEHHOCTSMH M HI€ATAMH POCCHUIHCKOTO TPaXKIAHCKOTO OOIIEeCcTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥ TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IIPOIIECCAM CAMOIIO3HAHWSA, CAaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYaIOITUXCS.

JlmaHOCTHBIE pE3yNbTaThl OCBOSHHS TpeaMeTra «XHUMHS) OTpPakaroT COPMHPOBAHHOCTH OIIBITA
MO3HABATEIBLHOW M TPAKTHYECKON ACSATEIBHOCTH OOYYArOIIMXCS 10 pealiu3alldd NPUHATBIX B OOIISCTBE
[IEHHOCTEH, B TOM YHCIIE BUACTH:

1) rpa’kIaHCKOT0 BOCTIMTAHUS:

OCO3HaHUS O00YyYAarOIMMKCS CBOMX KOHCTUTYLMOHHBIX IPaB M OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY H
MIPaBOMOPAIKY;

MPECTABICHUS O COLMANBHBIX HOPMaX M MPaBUIaX MEKIMYHOCTHBIX OTHOLLICHUHN B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH HESITENbHOCTH IPH CO3JAHUH YYEOHBIX HPOEKTOB, PELICHUU
y4eOHBIX U NTO3HABATEIbHBIX 3a/1a4, BHITTIOTHEHUN XUMHUYECKUX 3KCTIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JPYTruX MpU aHaIn3e
Pas3INYHBIX BUJOB y4eOHOU eATETbHOCTH;

2) NATPHOTHYECKOI0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIECHUS K ICTOPHUYECKOMY ¥ HAYYHOMY HACIIEIHIO OTEUECTBEHHON XUMUM;

YBa)KEHHS K IIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTUYECKOrO MPUMEHEHNS XUMHH, OCO3HAHMS
TOTO, YTO JIOCTMKEHHS HAYKW €CTh Pe3yNbTaT JUINTENbHBIX HAOIIOICHHH, KPOIOTIUBBIX IKCIIEPUMEHTAILHBIX
IIOMCKOB, IIOCTOSIHHOT'O TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B IIOJYYCHHMH M TIOCJIEAYIOIIEM aHauu3e HHPOpPMaLUu O
MIEPENOBBIX JOCTUKEHHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUSA:

HPAaBCTBCHHOT'O CO3HAHUSA, STHYCCKOTO TIOBEACHMA

CIIOCOOHOCTH OLCHUBATL CUTyallUH, CBA3AHHBICE C XHUMHUWYCCKUMU SABJICHHUAMHU, HW NPUHHUMATH
OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE IIOBEICHUE U IMOCTYIIKK CBOUX TOBapHH.[efI C HOSI/IL[I/Iﬁ HPAaBCTBCHHLIX U
MMPaBOBBIX HOPM U OCO3HAHUC HOCJ'IC,E[CTBI/Iﬁ OTUX MOCTYIIKOB,

4) (opMupoBaHus KyJIbTYPHI 310POBbS:

MOHUMAaHUsl [EHHOCTEH 3JI0pOBOTO W 0e30macHOro o0pasza KHM3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

coOJro/IeHUsT TpaBwil 0€30MacHOr0 OOpallleHHs C BEIIECTBAMH B OBITY, IOBCEIHEBHOW JKHU3HU M B
TPYJOBOH EATENBHOCTH;

MMOHMMAaHUS IICHHOCTH TMPaBWJI WHAWBUIYaIbHOTO M KOJUIGKTMBHOTO O€30IacCHOTO TIOBEJCHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUA W HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOIEHUS aNKOrojs, HAapKOTHKOB,
KypeHUs);

5) TPYA0BOI'0 BOCIIUTAHUSL:

KOMMYHHKAaTHBHOM KOMITETEHTHOCTH B y4eOHO-HCCIIEI0BATENHCKOM IEATENNbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOU U JIPYTUX BUJIAX JAEATEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE YJYacTHE B PEHICHUN NMPAKTUICCKUX 3aj1ad COLMAIBHON HAIIPaBJIICHHOCTH (B
pamMKax CBOETO KJacca, IIKOJIB);

HHTEpeca K  MPaKTHYECKOMY M3Y4YCHUIO npodeccuit pa3IuyHOrO pona, B
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TOM YHCIIe Ha OCHOBE IPUMEHEHHUSI TPEIMETHBIX 3HAHUH TI0 XUMHUU;
YBaXKEHUS K TPYAY, TIOISIM TpyJa U pe3yabTaTaM TPYAOBOH JeATEILHOCTH; TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY HHINBUAYAIBHOMN TPAaeKTOPUHN 00pa30BaHIs,
Oyaymeit podeccunt u peanusani COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HWHTEPECOB,
CITOCOOHOCTEH K XUMHH, HHTEPECOB H ITOTPEOHOCTEH 001IIeCTBa;

6) JKO0JIOTMYECKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH IIEJIeCO00Pa3HOr0 OTHOMIEHHUS K IPHPOJE, KaK HCTOYHWUKY CYIIECTBOBAHHS XKU3HU Ha
3emue;

MMOHUMaHUS TII00ATBHOTO XapakTepa dKOJOTHIECKHUX MPOOIeM, BIMSHHUSI SKOHOMUYECKIX MPOIECCOB Ha
COCTOSIHUE MPUPOJAHON U COLUMAIBHOM CpPEJIbI;

OCO3HaHUS HEOOXOAWMOCTH WCIOJb30BaHMS JIOCTMKCHHA XUMHH JUIsl  PEIICHUS  BOIPOCOB
PalMOHAIIBHOTO MIPUPOAOIIOIB30BAHUS;

AKTHUBHOTO HENPUATHA JEHUCTBUN, NPUHOCAIIMX BpEI OKPYKaOIIeH NPUPOAHOU cpeae, yMEHUs
MPOTHO3UPOBATh  HEONArOMpPHUATHBIE DKOJNOTHYECKHE TMOCIEACTBHA MPEINPUHAMAEMBIX JNEHCTBHH W
MIPEeIOTBpaIIaTh UX;

HaaU4usl Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, DKOJOTHYECKOM KYJIBTYpPHI, OMbITA JEATEeIHLHOCTH
9KOJIOTUYECKON HANpaBICHHOCTU, YMEHHUS PYKOBOJCTBOBATHCS MMU B MO3HABATECIILHONW, KOMMYHHUKATUBHOU U
COIMATILHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTHBHO MPOTUBOCTOSATH HUICOJIOTHH XeMO(OOHH;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIECTBEHHOH MPaKTUKH;

MMOHMMAaHUS CIIeMU(UKA XUMHUHM KaK HAayKH, OCO3HaHWsA €€ ponrd B (HOPMUPOBAHUH DPANMOHAIBLHOTO
HAyYHOTO MBINIICHNS, CO3JaHUH  [EJIOCTHOTO  MPEACTABICHUS 00 OKPYXKAIOMIEeM MHpPE KaK O eIUHCTBE
MPUPOJIbI M YEJIOBEKA, B MO3HAHMU MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHHS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B OCOOOHM 3HAYMMOCTH XUMHH JIJIi COBPEMEHHOHN IUBWIIM3AINU: B €€ TYMaHUCTUYCCKON
HAIPAaBJICHHOCTH M BAXHOH POJM B CO3/IJaHMM HOBOHM 0a3bl MaTePUAILHOW KYJBTYphI, PEIICHUM TJI00aTbHBIX
npo0JieM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIeTUUYECKOH, MUIIEBONH M 3KOJIOTHYSCKOM
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIICYCHUH YCJIOBUH YCIICIIHOTO TPY/Ia ¥ 3KOJIOTHUECKHA KOMGOPTHON
JKU3HH KKJIOTO WiIeHa OOIIEeCTRa,;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: MOHMMAaHHUA CYIIHOCTHM METOJIOB IIO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOTy4YaeMble 3HAHUS JIJIs aHAIHM3a U OOBSICHEHUS SIBJICHUH
OKpYKaIoIIer0 MUpa U MPOUCXOSIINX B HEM M3MCHEHMU, YMEHHS JIeNaTh 000CHOBAHHBIC 3aKJIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB M UMEIOIIMXCS JIAHHBIX C LENBIO IMOJIYUYECHHUS JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIB30BaTh XUMHYECKUE 3HAHUS JUISl PEIICHUS MPOOJIEM B pealbHbBIX
JKU3HECHHBIX CUTYyalUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOMN NeITebHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY O0Opa30BaHHI0O W CaMOOOpa30BaHHI0, K aKTHBHOMY
MTOJTYYCHHIO HOBBIX 3HAHUW TT0 XUMHUHW B COOTBETCTBHH C KU3HEHHBIMH TTOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax npodhecCHoHaTbHON IesITeTbHOCTH.

METAHNPEJIMETHBIE PE3YJIBTATbBI

MertanpeMeTHble pe3yabTaThl OCBOCHHUSI YYEOHOTO TMpeaMera «XUMHS» Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHMs BKITFOYAIOT:

3HaYUMBbIE TSI (POPMUPOBAHUSI MUPOBO33PEHHS 00YUAFOIINXCS MEKTUCIUILTUHAPHBIE (MEKITPEIMETHBIC)
oOIIeHayYHbIC TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTUHBI MUpA U CrielIu(UKY METOJIOB MTO3HAHUS,
HCTOJB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, BJICHHUE, MPOIIECC, CUCTEMA, HayYHBIH
(bakT, NPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHWE, HAOIIOJCHUE, H3MEPCHUE,
SKCTIIEPUMEHT U APYTHUE);

YHUBEpCaNbHbIe  yueOHble JelicTBusA  (MO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJIATHBHBIC),
obecrieunBatoniyie  (opmMupoBaHue  (QYHKIMOHAIBHOH TPaMOTHOCTH M CONMANBHOW  KOMIIETCHIIUU
o0yJaronuxcs;

CHOCOOHOCTh OOYYAIOIIMXCSI WCIOJIb30BaTh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MHUPOBO33PEHUECKHUE
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3HAHUA U YHUBEpCAJIbHBIC YUCOHBIC JCHCTBHS B TO3HABATEIHLHON U COITUAILHOM MPAKTHKE.
MertamnpeMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJCHUE YHHBEPCAJIbHBIMH YICOHBIMH ITO3HABATEILHBIMH,
KOMMYHHKATHBHBIMH U PETYJISITHBHBIMH JIEHCTBHUSIMIL.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE AeiiCTBHSA
Ba3oBble Jiornueckue AeHCTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATEH H aKTYAIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACIATh IETH JEATSIIbHOCTH, 3aJaBas IapaMmMeTpbl U KPHUTEPUH WX JOCTHIKCHUS, COOTHOCHUTH
pe3yIbTaThl ICATEIBHOCTH C TIOCTABICHHBIMH IEJISIMU;

WCIIOJIb30BaTh MPH OCBOCHUHM 3HAHWUM MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBUICIATh XapaKTEPHBIC
NpPU3HAKK TIOHSITHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJNB30BaTh COOTBETCTBYIOIIME TOHSITHS IS
0OBSICHEHHSI OTACITBHBIX (DAKTOB U SIBJIICHHIA,

BBIOMpaTh OCHOBAHUS M KPUTEPUU JIJIS KI1acCU(DHUKALIMY BEISCTB M XUMHUSCKUX PEaKITUii;

YCTaHABIMBATh MPUUNHHO-CIICJICTBEHHBIC CBSI3U MEXKAY HM3YYacMBIMH SIBJICHHUSIMU;

CTPOUTh JIOTMYECKUE pacCyXaeHus (MHAYKTUBHBIC, JACAyKTHBHBIC, I10 aHAJOTHHU), BBISBIATH
3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYITMPOBATH BHIBOJIBI U 3aKIFOUYCHUS;

MPUMEHSITh B MpOIeCCe TO3HAHMS, HWCIONb3YeMble B XHMHHM CHMBOJHMYECKHE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBbIBATh MOJCIbHBIC NPEJACTABICHUS — XUMHYCCKUNA 3HAK (CHMBOJI) JJIEMEHTA,  XUMHYECKas
dopmyna, ypaBHEHHE XHMHYCCKOW pPEaKIUU — MPH PEIICHUM YUeOHBIX MO3HABATEIBHBIX H MPAKTHUCCKUX
3aj1a4, MPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC MPEACTABICHUS JUIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX
BCIIIECTB M XUMHUYCCKUX PEAKITHH.

Bba3soBble ucciegoBarenbckue AeHCTBUSA:

BIIA/IETh OCHOBaMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEaKIHif; (GopMyInnpoBaTh Henn
1 3aJ1a4d MCCIISIOBaHUS, UCIIOIb30BaTh IOCTABICHHBIC K CAMOCTOSTEIILHO C(HOPMYIIMPOBAHHBIC BOIIPOCH! B
KauCCTBC MHCTPYMECHTA ITIO3HAHWA U OCHOBBI JJIs1 (I)OpMPIpOBaHI/IH THUIOTE3BI 110 NPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBACMBbIX Cy)i(I[eHI/H‘/'I;

BJIaACTh HAaBBIKAMH CaAMOCTOATCIIBHOTO IUIAHUPOBAHHUA W IMPOBCACHUA YUCHUYCCKUX OKCICPUMCHTOB,
COBEPIICHCTBOBATh YMEHHUSI HAOJFOIATh 3a XOJIOM MPOIIECCa, CAMOCTOSATEIILHO MMPOrHO3UPOBATh €ro pe3yJibTarT,
(hopMysIUpoBaTH 00OOIIICHUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIICA0BAHNUS, COCTARIIATh
000CHOBaHHBIN OTYET O MPOJICIIAHHON PadoTe;

MpHOOpeTaTh OMNBIT YYEHWYECKOH WCCIeNOBATENbCKOM H TPOEKTHOW JEeSTENbHOCTH, TPOSIBIIATH
CIIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOJOB pELICHHUs IPAKTHYECKUX 3ajad,
MMPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

Pa6ora ¢ undopmanueii:

OPHEHTHPOBATHCS B  Pa3lIMYHBIX HMCTOYHHMKAX WHGPOpPMALWHK (HAy4HO-TIOMyJSpHAs —JIUTEparypa
XUMHAYECKOTO COJEpXKaHUs, CIPaBOYHBIE MNOCOOMs, pecypchl VHTepHeTa), aHaIM3UpOBaTh WHQPOPMALHIO
Pa3INYHBIX BUJOB U GOPM NpeACTaBICHHUS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTH M HEMPOTUBOPEUUBOCTD;

(hopMynupoBaTh 3ampPOCHl W TPUMEHSATh pa3IMYHBIE METOABI NMPH IMOHCKE W O0TOOpe MH(pOpMarmH,
HEOOXOIUMOM [UIs BBIITOJTHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCIOJIb30BAHUS HH()OPMAMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH W Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BBIOMPATh ONTHMANbHYIO (hOpMy NpeacTaBieHHs HWHPOpPMalUH (CXeMbl, TpaduKH,
JUarpamMmMmebl, TaOJIUIBI, PUCYHKH U APYTHE);

WCIIONIb30BaTh HAYYHBIM SI3BIK B KA4eCTBE CpEJCTBA NpU padoTe ¢ XUMHYECKOW WH(GOpMaIueil:
NPUMEHSATh MEXIpeaMeTHble (pru3ndeckne U MaTeMaTHYeCcKue) 3HAKW U CUMBOIIBI, (POPMYJIbI, a00peBUATYPHL,
HOMEHKJIATYpY;

WCTIONB30BaTh U MPEoOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATIISAHOCTH.

KoMMyHHKaTHBHBIC yHHBepCcaJbHbIE yYeOHbIe JeHCTBHSA:
3a71aBaTh BONPOCH IO CYIIECTBY OOCy)XJaeMod TeMbl B  XOJAe JHaiora W/WiIH JAUCKYCCHH,
BBICKa3bIBaTh UIEH, (HOPMYIMPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO BBHITIOMHEHHS MIPEJIOKEHHON 3a1a4H;
BBICTYNaTh C MPE3EHTALMEH PE3yIbTaTOB MO3HABATEIBHOM AESITEIbHOCTH, OJYYEHHBIX CAMOCTOATEIBHO
WIA COBMECTHO CO CBEPCTHHKAMH IMPH BBHIMOJHEHUHA XMMHYECKOTO KCIEPUMEHTa, MPaKTHYECKOH paboThl MO

UCCIICIOBAHUIO CBOVCTB M3yYaeMbIX BEIECTB, pealli3alud Y4eOHOTO TpoeKTa W (OPMYJIUPOBATH BHIBOJIBI
11



o pe3yjibTaTaM HpOBe,Z[éHHI)IX I/ICCJ'IGI[OBaHI/Iﬁ HyTéM corjiaCoBaHHuA HO3I/I]_II/Iﬁ B XO0A€ 060y>KI[CHI/ISI u oOMeHa
MHCHHAMMU.

PeryasiTuBHBIE YHHBEPCAJbHBIE yieOHbIE NeHCTBUA

CaMOCTOSITEIIFHO TJIAHUPOBATh M OCYIIECTBIIATH CBOI IMO3HABATEILHYIO JCATEIBHOCTH, OMpPEICIss e
HeNd W 3aJla4d, KOHTPOJUPOBATh M IO Mepe HEeOOXOJMMOCTH KOPPEKTHPOBAThH MpeiaracMblii alrOpUTM
JIEHCTBUIA TTPH BHITIOTHEHNH yUeOHBIX M UCCIIEAOBATEIbCKIX 3a/1a4, BBHIOMpaTh Hanbonee 3(h(eKTHBHEIN crocod
WX peIIeHHs C YYETOM MOTyYCHHST HOBBIX 3HAHUH O BENIECTBAX U XUMUICCKUX PEAKIIHAX;

OCYIIECTBIISITh CAMOKOHTPOIh CBOCH JIESITENBHOCTH HA OCHOBE CaMOaHAIIN3a ¥ CAMOOICHKH.

HNPEJIMETHBIE PE3YJIBTATHI 10
KJIACC

IIpenmerHble pe3ynbTaThl OCBOGHUS Kypca «OpraHmdeckas XUMUS» OTPaKaroT: CHOPMHPOBAHHOCTH

MPEACTABICHUH 0 XUMHUYECKON COCTABIISAIOIIEH €CTECTBEHHO-

HAYYHOW KapTHHBI MUpa, POJIU XUMHH B IIO3HAHUU SBJICHUH IPUPOBI, B QOPMHUPOBAHUH MBIIIICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOW IJIsi pEIleHHs  HPAaKTHUECKUX 3a7ad U
3KOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOI cpese;

BIQJICHHE CHCTEMOM XHMHWYECKMX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOMOJArarolfe MOHATHS
(XUMHUYECKHH  DJIEMEHT, aToM, JJIEKTPOHHAs ~ O00OJIOYKa  aTroma, MOJIEKYNa,  BaJIEHTHOCTS,
ANEKTPOOTPHLIATETILHOCTh, XUMHUYECKas CBSI3b, CTPYKTYpHas Gopmyina (pa3BEpHyTas U COKpaléHHas), MOJIb,
MOJISIpHas Macca, MOJSIpHBIH OO0BEM, YITIEpOAHBIA CKeNleT, (YHKUMOHANbHAS TpYMIa, pajuKai, HU30Mepus,
MU30MEphl, TOMOJIOTUYECKHHA PsiJl, TOMOJOIH, YIIEBOAOPOIbI, KHCIOPOA U a30TCOAEPIKALIUE COCAUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHHS); TEOPUHM U 3aKOHBI (TeopHus
CTpOEHHUsI opraHuyeckux BemiecTB A.M. BbyTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHH; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE NMOHMMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHMYECKHX SIBJICHUH, (aKTOIOTMUYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJIYYECHUH H
0e30MacCHOM HCHOJIb30BaHUM Ba)KHEHIINX OPraHMYECKHX BELIECTB B ObITY M NMPAKTUYECKOW AEATEIBHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTb YMCHHUH BBISBIATh XapakTepHblE IPH3HAKUA IOHITHH, YCTaHABIHBATh 150.4
B3aHMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOIINE MOHSTHA TIPU ONHCAaHUM COCTaBa, CTPOEHUA U
MPEBPAILCHU OPraHUYECKUX COETMHEHU;

cOPMHPOBAHHOCTh  YMEHHH HCIIONIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN) (OPMYNT OpraHUYEeCKUX BEIIECTB U ypaBHEHHI
XUMUYECKUX PEaKIMHi, H3roTaB/IMBATh MOJEIM MOJEKYJ OpPraHMYECKUX BEIIECTB JUI WUIIOCTPalUU HX
XUMHYECKOT0 M TPOCTPAHCTBEHHOIO CTPOEHHS;

c(OpPMHUPOBAHHOCTb YMEHHUI yCTaHABIMBATH PUHAIC)KHOCTh N3YUEHHBIX OPraHUYECKUX BEIIECTB 110 UX
COCTaBY M CTPOCHUIO K ONpeAeIEHHOMY KIlaccy/Tpyrie
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COCZIMHEHUH (YTJIEBOMOPO/IBI, KHCIIOPOJ M a30TCOACPIKAIE COCIMHEHHS, BBHICOKOMOJICKYISIPHBIC COCIAMHEHUS),
JlaBaTh UM Ha3BaHWs 10 cuctematnieckoir HomeHknarype (IUPAC), a Takke NPHBOAWTH TPUBUATLHBIC HA3BaHUS
OT/ICNIbHBIX ~ OPTaHWYECKWX BEIICCTB (ITWIICH, TPOMWICH, aleTHIeH, JTHICHIIUKONb, TIHIEPUH, (eHo,
(hopManbaery, aleTalbIerull, MypaBbUHAS KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTCApUHOBAsT KUCIIOTA,
TIII0K033, (hPYKTO03a, KpaxMall, IIeJUTF0II03a, TIHIHH);

cOPMHUPOBAHHOCTb YMEHHS ONPEACNIATh BHABI XUMHUYECKON CBSI3M B OPraHUYECKHUX COCAMHEHHSIX
(omuHApHBIC U KpaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI TPUMEHSAThH TMOJOXCHUS TCOPUU CTPOCHUSI OpPraHMYECKHX BellecTB A.M.
BbytnepoBa ansi oOBbsICHEHHUS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa W CTPOCHHS; 3aKOH COXPaHCHHUS
MAacChI BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUCCKHE U XMMHUYCCKUE CBOWCTBA
TUIMYHBIX MPEACTABUTENCH pPa3IMUYHBIX KJIACCOB OPraHUYECKUX BeEIIeCTB (MeTaH, 9TaH, JTHJCH, MPOIHICH,
areTwieH, Oyraauen-1,3, meTunOytaaueH- 1,3, O€H30JI, METaHOJ, STAaHOJ, 3TUJICHIJIUKONb, TIHIEPUH, (EHOI,
aleTalbJACTHl, MypaBbHHAS U YKCYCHAas KHCIIOTBI, TJIFOK03a, KpaxMal, LEJUTI0I03a, aMUHOYKCYCHAs KUCIIOTa),
HUITIOCTPUPOBATHL F'CHETUYCCKYIO CBA3b MCKAY HUMU YPABHCHHUAMU COOTBETCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOUHHKH YTICBOAOPOIHOTO ChIPhs (HE(Th, MPUPOTHBIH
ra3, yrojib), CIIOCOOBI UX MepepaboTKH 1 MPaKTHIECKOe MPUMEHEHUE TIPOTyKTOB MepepaboTKy;

c(OPMHUPOBAHHOCTb YMEHHI MPOBOJAMTH BBIYMCICHUS MO0 XMMHUYECKUM YpaBHEHUsIM (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOT'0 BCHICCTBA WJIM MPOAYKTA pC€aKlMU IO M3BECTHBIM  MacCce, O6’béMy, KOJIMYECTBY
OJTHOTO W3 WCXOAHBIX BEMIECTB WU MPOJYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh, YMEHUW BIAJECTh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAy4YHOTO ITO3HAHUS,
HCIIOJIb3YEMbIX B XHMHUH IPHU HU3YYCHHUH BCHICCTB U XHUMHUCCKHUX SIBJIEHUH (Ha6HIOI[CHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO}ICHI/IpOBaHI/Ie), HCIIOJIb30BaTh CUCTEMHBIC XUMMWUYCCKUC 3HAHUA IJId IPUHATHA peIHeHI/Iﬁ B
KOHKPETHBIX JKU3HEHHBIX CUTYAIHSIX, CBA3aHHBIX C BEIECTBAMH U UX TPUMEHEHHEM;

c(OPMHPOBAHHOCTb  yMEHMI cobmoarhb npaBuiIa MOJIb30BAHUS XUMHYECKON
NOCYZIOM M TaOOpaTOPHBIM 000PYOBaHHEM, a TAKKE IPABUIIA OOPAILEHHS C BEILIECTBAMHU B COOTBETCTBHUH C
MHCTPYKUUSIMH IO BBIITOJIHEHHIO 1a00PaTOPHBIX XMMUYECKUX OIBITOB; CHOPMUPOBAHHOCTb YMEHHH
[UIAaHUPOBAaTh | BBITIOJTHATh XUMUYECKUH

SKCIIEPUMEHT (IIPEBPAIeHNs] OPTaHWYECKHX BEIIECTB MPH HAarpeBaHUH, MOJY4YEHHE ITUJICHA W U3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIIMM OPraHMYECKHUX BEIIECTB, JAEHATypalusl OCNKOB MpH HarpeBaHWM, IIBETHBIC
peaknuu OEJKOB) B COOTBETCTBHHM C MpaBHJIAMH TEXHUKH 0E30MACHOCTHU MPHU OOpallleHHH C BEIIECTBAMHU H
nabopaTopHBIM 00OPYIOBaHUEM, NPEACTaBIATh Pe3yIbTaThl XUMHUYECKOIO 3KCIEpUMeHTa B (hopme 3amucu
YPaBHEHUH COOTBETCTBYIOLINX Peakid U GOpMyIHpPOBaThH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTb YMEHUIH KPUTHUECKU aHAIM3UPOBATh XUMHYECKYI0 MH(POPMALUIO, HOIY4YaeMyIO W3
pa3HBIX HCTOYHHUKOB (CpelicTBa MaccoBOl HHGopMalyu, IHTEpHET U IpYTHX);

c(OpMHUPOBAHHOCTH YMEHHH COOJIOAATH MPaBUiIa SKOJIOTUYECKH 1IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOH AEATENLHOCTH B LENSAX COXPAHEHMSI CBOETO 30POBhs M OKpY>Karolleil MPUPOJHOI cpelibl, 0CO3HABATh
OMAacCHOCTb BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBl ONpPENENEHHBIX OPraHWYEeCKUX BELIECTB, MOHUMAs CMBICT
nokazarens IIJIK, moscHATH Ha mnpuMepax cHocoObl YMEHBLICHHS W MPEJOTBPALICHUS HX BPEIHOTO
BO3/ICHCTBHS Ha OPraHU3M UYEJIOBEKa;

Uil O0y4YaloUIMXCsl C OrPaHUYECHHBIMH BO3MOXHOCTSMH 3/I0POBbS: YMEHHE HPUMEHATh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB M XMMUYECKUX SIBJICHUI;

JUISL CIETIBIX W CIAOOBHIAIINX OOYYarOIUXCS: YMEHUE HWCIIONB30BaTh PElNbe()HO TOUYCUHYIO CUCTEMY
o6o3navyenunit JI. bpaiins muis 3anvucu XUMHYECKUX QOpMYII.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «O01as 1 HeOpraHMIECKask XUMUSD OTPAKAIOT:

c(OPMHUPOBAHHOCTb MPEICTABICHUI: O XMMHYECKOW COCTAaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpA, PO XMMHUHU B MO3HAHUM SIBICHUH NPUPOABL, B POPMUPOBAHUU MBIIUICHUS U KYJIBTYpPBl IHYHOCTH, €€
(GYHKUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOOUMOH MJisl pEUICHUS MPAaKTUYeCKUX 3a4ad M DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM Cpee;
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BJIaJICHUE CHUCTEMOM XHUMHUYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIONIMEe TMOHATHA
(XMMHYECKHI DJIEMEHT, aTOM, H30TOm, S-, P-, O- 3JIeKTpOHHBIE OpPOMTAIHM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJSIPHBIE  00BEM, BaJCHTHOCTH, DJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHHUS, XHMHYECKas CBS3b
(xoBayieHTHAs, HIOHHAS, METAJUTMIECKAst, BOAOPOIHAS), KPUCTALIHICCKAS PEIIETKA, TUITBI XUMUUICCKUX PEaKITHi,
pacTBOp, 3JIEKTPOJUTHI, HEAIECKTPOIUTHI, SIEKTPOIUTHUYECKAST HUCCOLMAIIUSA, OKUCIUTEIh, BOCCTAHOBUTED,
CKOPOCTh XUMUYECKON pEakIlni, XUMHUIECKOE PABHOBECHEC); TCOPHUH W 3aKOHBI (TEOPHS AIICKTPOIUTHUCCKON
Juccouuanuu, nepuoamdeckut 3akoH .M. MeHneneeBa, 3aKOH COXpPaHEHHMsS MacChl BEIIECTB, 3aKOH
COXpaHEHWs W MPEBpAICHHS dHEPTHH MPH XUMHUYCCKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJUICCKUHN SI3BIK
XHMHUHM, MHPOBO33PEHUYECKHE 3HAHUS, JIeXKalue B OCHOBE TOHMMAaHWUS NPUYMHHOCTH W CHUCTEMHOCTHU
XUMHYECKHAX SBICHUH, (PaKTOJIOTHYECKAE CBEIEHUS O CBOMCTBax, COCTaBe, MONyYeHHH H OE30IacCHOM
UCTOJb30BaHUH BOXKHEHIIIMX HEOPTaHMUYECKUX BEUIECTB B OBITY U MPAKTUYCCKON ACITCILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMCHHW BBISBIATh XapaKTePHbIC TNPU3HAKA TOHATUH, YyCTaHABIMBAThH HX
B3alMOCBA3b, HUCIIOJIB30BAaTh COOTBCTCTByIOHII/IC IIOHATHUS HpI/I OIIMCaHUUu HCOpFaHI/I‘IeCKI/IX BCIICCTB U UX
[IPEBPALLCHUN;

c(OpMHUPOBAHHOCT, yMEHWHM WCIONB30BATH XHUMHUYECKYI0 CHMBOJHKY IJIsSI COCTAaBICHHS (HOpMYyI
BEIIECTB M YpaBHEHUH XUMHUYECKHUX peakuuil, cuctemarnueckyto HoMmeHknatypy (IUPAC) u TpuBmanbHble
Ha3BaHUS OTJCIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIA Ta3, YIIEKHCIBIN ra3, aMMUak, raméHas U3BeCTb,
HeramiéHasi U3BeCTh, TUTHEBAS COJIa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHHUI ONPEENATh BAICHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX IIIEMEHTOB B
COCIMHEHMSX pa3IMYHOrO COCTaBa, BHJI XUMHUYECKON CBS3M (KOBAJICHTHAs, HMOHHAs, MeTaJIMUecKasi,
BOJIOPOJIHAs]) B COCIUHEHUAX, THI KPUCTAJUIMUYECKOW pEMIETKH KOHKPETHOTO BeIIecTBa (aToMHas,
MOJICKYJIIpHAs, HOHHASI, METAJUIMUECKas), XapaKTep CPelbl B BOJHBIX PACTBOPAaX HEOPTAHHMUECKUX COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHHUH YCTaHABINBAThH MIPUHAICKHOCTh HEOPraHUIECKUX BEIIECTB MO0 UX COCTABY
K ONpeJeNEHHOMY KJIAacCy/TpyIIe COSAMHEHUH (IIPOCThIC BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCHIIbI,
OCHOBaHWUs1, KUCJIOTHI, aM()OTEPHBIC TUPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICH  nepuoandeckoro  3akoHa J[.M. MeHneneeBa u
JIEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTENBHYIO ¥ POTHOCTUYECKYIO (DyHKITHH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh SJICKTPOHHOE CTPOCHUE aTOMOB XMMUYECKUX 3JICMECHTOB
1-4 nepuonos Ilepuoaudeckoii cuctemMpl XuMu4eckux 3iaemMeHToB J[.1. MenneneeBa, UCHIOIB3ys MOHATHS «S-,
p-, d-351eKTPOHHBIE OPOUTATTH,
«3IHEPreTUUECKHUE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBOWCTB XMMUYECKHUX JJIEMEHTOB M HX
COEJIMHEHM 1o nepuojaM u rpymnmnam llepuoanueckoit cucteMbl xuMuueckux aneMenToB .M. Menzeneesa;

c(hOpPMHUPOBAHHOCTh  yYMEHHH  XapaKTepu3oBaTh (ONHKCHIBATH) OOIIME XMUMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB Pa3IWYHBIX KJIACCOB, MOATBEPXKIATh CYMIECTBOBAHWE  T'€HETHYECKOU CBSI3U
MEXIy HEOPTaHWYECKHUMH BEIISCTBAMHU C IIOMOINBIO YPaBHEHUN COOTBETCTBYIONTUX XUMUYIECKUAX PEAKITHI;

c(hOpPMUPOBAHHOCTb  YMEHUS KJIaCCU(UIUPOBATh XUMUIECKHE peaKIy 10 Pa3TuIHBIM
npu3HaKaMm (YHUCITy U COCTaBYy PearupyrolluX BEIIECCTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTeICHEH
OKHCJICHUS 3JIEMEHTOB, OOpPATUMOCTH PEAKIINH, YIACTHIO KaTaJIN3aTopa);

c(hOPMUPOBAHHOCT, YMEHHH COCTABIIATH YPaBHEHHMS PEAKIMA PA3JIMYHBIX THUIOB, TOJHBIE H
COKpanIEHHBIC YPaBHEHUS peaKIii MOHHOTO OOMEHA, YUUTHIBAs yCIOBHSI, IPU KOTOPBIX ATH PEAKIIUN HIYT JO
KOHLIA;

c(hOpMUPOBAHHOCTH YMEHHI TIPOBOJIUThH PEAKIUH, TIOJATBEPHKIAIONINE KAYECTBECHHBIN COCTAaB Pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLUIME B BOJHBIX PaCTBOPAX
HEOPTraHUYECKUX BEILECTB;

c(hOpPMHUPOBAHHOCT, YMEHHH pAaCKPbIBATh CYIIHOCTh OKHCIIUTEIBHO- BOCCTAHOBUTEIIBHBIX PEAKIIMH
MOCPEACTBOM COCTABIICHUS 3JICKTPOHHOTO 0aaHca dTHX PeaKIlni;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEakIUu OT Pa3IUYHBIX
(aKkTOpOB; XapakTep CMEIICHUS XWMHUYECKOI'O PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpuamEm Jle Ilarense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XWMHYCCKUE TIPOLIECCHI, JIeHAIne B OCHOBE
MPOMBINIUICHHOTO TTONyYeHUS CEPHOM KHUCIIOTHI, aMMHUaKa, a Takke C(HOPMUPOBAHHOCTH MPEICTABICHUH 00
O0IIMX HAYYHBIX TPUHIIUTIAX H DKOJOTHYECKHUX MPOOIeMaX XHMHUIECKOTO ITPOU3BOJICTBA;
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c(hOpPMHUPOBAHHOCTH YMEHHI MPOBOIUTH BHIYUCICHHS C UCIIOIB30BAHUEM IOHSTHUS
«MaccoBasi JOJIs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHHWM Ta30B MPU XUMHYCCKHUX PEAKIIHIX, MACCHI
BemecTBa WM 00BEMa Ta3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIW OO0BEMY OIHOTO W3
YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHCHUS MAaCChI
BEILIECTB, IPEBPAILCHUS U COXPAHCHUS YHEPTUU;

c(OpMUPOBAHHOCTh  YMEHUH co0JIr01aTh npaBuiIa MOJI30BAHUS XUMHUYECKOU
MOCY/I0M ¥ TAOOPAaTOPHBIM 000PYAOBaHUEM, & TAKXKE MMPaBUIIa 00paIlleHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHUIO 1a00paTOPHBIX XUMHUUECKHX OIBITOB; CPOPMHUPOBAHHOCTH yMeHu#’
IDIAHUPOBATh | BBITIONHATD XUMHYECKUI

IKCIEPUMEHT (Pa3lOKEHUE IEPOKCHIAa BOAOPOJA B IPUCYTCTBHM KaTalU3aTopa, OIPEAEICHUE CpPEebl
PacTBOPOB BEILECTB C IOMOUIBIO YHHUBEPCAJIBHOIO WHAMKATOPA, BIMSHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOH peakluy, peakiui HOHHOTO 00MeHa, KayeCTBEHHBIE Peaklnu Ha Cylb(ar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KaTHOH aMMOHHUS, PelIeHHE 3KCIIEPUMEHTAIBHBIX 3a4a4 1Mo TemaMm «Metamns» u «Hemetamnbsy) B
COOTBETCTBHM C IPaBWIAMH TEXHHKH OE30MacCHOCTH MpH OOpallleHMH C BEHIeCTBAMH M J1a0OpaTOpHBIM
000pyJIOBaHMEM, NPEACTAaBISATh PE3yAbTaThl XHUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii 1 GopMyIupOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAJIM3UPOBATH XMMHUYECKYI0 MH(OpMALNIO, MOTYyIaeMy0 H3
pa3HBIX HCTOYHUKOB (CpecTBa MacCOBOI KOMMYyHMKalUY, MIHTepHET 1 Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIOATH MpaBUiIa SKOJIOTUIECKH IEIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOH EATEIHHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/10POBbS U OKPY>KaIOIEeH MPUPOAHOI Cpefibl, 0CO3HABATh
OIACHOCTh BO3/EHCTBUS Ha >KMBBIE OPraHU3MBI OMpeACIEHHBIX BEIIECTB, MOHUMas cMbicn mokazarens I1J1K,
MOSICHATh Ha MpUMepax crocoObl YMEHBUICHHUS U MPEOTBPAICHUS UX BPEIHOTO BO3ACHCTBHSA Ha OpPraHH3M
YeN0BeKa;

Uil 00y4YaloUIMXCsl C OrPaHWYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbs: YMEHHE NPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX [MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHMIA;

UL CHENbIX W CIabOBHIAIIMX OOYYAIOLIMXCS: YMEHHE HCIIOJIb30BaTh PENbe()HO TOUEUHYIO CHCTEMY
ob6o3HaueHuit JI. bpaiins nms 3anucu XuMHYECKUX (HOPMYIL.
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TEMATUYECKOE IIVIAHUPOBAHMUE 10

KJIACC
No HaunmenoBanue KonmaecTso Ocu
0 TIpOrpaMMHOE CoZIepIKaHHE CHOBHbBIE BUIBI NEATEILHOCTH
n/n pasIeioB B TeM 4acoB obydaronuxcs

y4eOHOTO TIpeIMeTa

Pa3nen 1. TeopeTudyeckue 0CHOBBI OPraHNYeCKONH XMMHH

11

IIpeamer
OpraHUYeCcKON XUMUHU.
Teopus cTpoeHus
OpraHUYECKUX
COEIMHECHUI

A.M. bytnepoBa

3

[IpenMer opraHu4eCcKOl XUMHUH:

€€ BOBHUKHOBEHUE, PA3BUTUE U
3HAUCHHUE B MOJIYYCHUH HOBBIX BEIICCTB
u MaTepuanoB. Teopust cTpoeHust
OPTraHUYECKUX COEAUHEHUN

A.M. bytnepoBa, €€ OCHOBHBIC
noJyiockeHusi. CTpYyKTYpHbIE (POPMYJIbI
OpraHuvecKux BemecTs. ['oMonorus,
n3oMepusi. XuMUYeCKas CBs3b

B OPTaHUYECKUX COSTUHEHUSIX: KPATHBIE
CBSI3U, G- U TT-CBA3HU.

[IpencraBnenne o knaccuduxanuu
oprannyeckux BemectB. Homenknatypa
OpraHUYEeCKUX COCAUHEHUI
(cucremaTHuecKas) ¥ TPUBHAIHHBIE
Ha3BaHUS BaKHEUIIMX MPEJCTABUTENEH
KJIACCOB OPraHUYECKUX BEILECTB.

IJKCcNepUMeHTATbHbIE METOIbI
H3Yy4eHMs] BelleCTB 1 UX NpeBpalleHunii:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHH (BBISBIATH UX XapaKTepHbIE
MPU3HAKH), yCTAaHABIUBATH MX
B3aUMOCBSI3b.

[TpuMeHSITh TIONOKEHUS TEOPHU
CTPOCHUS OPTaHUYECKUX BEIIECTB

A. M. bytneposa 115t 00BsICHEHHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHMSI.

Hcnonb30BaTh XHMUYECKYIO CUMBOJIHKY
JUTSL COCTABIICHHSI MOJICKYJISIPHBIX
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIIEHHO) (OpMYII OPraHMYECKUX
BEIIECTB.

OnpenensaTs BUAB XUMUYECKOU CBSI3U
(ommHApHBIE, KPATHBIE) B OPraHUIECKHUX
COCIIMHEHUSIX.

PackpbIBaTh posib OpraHM4ecKOil XUMHUN
B IIPUPO/JIE, XapaKTEPH30BATh €€




® J[eMOHCTpaLUu:

— O3HAaKOMIJICHHEC C 06pa3uaMM OpTraHUYCCKUX
BEIIECTB U MaTCpUaIaMyd Ha UX OCHOBE;

— OTIBITHI TIO TIPEBPAIIEHHUIO

OpTraHNYCCKUX BCUICCTB IIPpHU HAarp€BaHu (HHaBHeHI/Ie,

00yTIIMBaHME U TOPEHUE).
® JlabopaTopHBIE OIBITHI:
— MOJIEIIUPOBAHHE MOJICKYJT

OpPraHNvYCCKUX BEIIECTB

3HAa4YCHHUEC B XXU3HU YCJIOBCKA, NJIJIFOCTPUPOBATH
CBA3b C JPYTMMH HaYKaMU.

Ha6JHOI[aTI) " OMUCBHIBATHL AEMOHCTPAIlMOHHLBIC
OIIBITHI; IPOBOAUTL U OIMMUCHIBATH J'Ia60paTOpHLIC
OIIBITHI U IPAKTUYCCKUC pa6OTI:I

Uroro no pazpeny

Paznen 2. YriaeBogopoasl

2.1

[IpenenpHBIE YTIEBOIOPOIBI —
ATKaHBI

AJIKaHBI: COCTaB M CTPOECHUE, TOMOJIOTHIECKUI
psn. MetaH U 3TaH — npocTenme
NPEACTABUTEIH ANKAHOB: COCTaB, XUMUYECKOE
cTpoeHue, GU3NIECKUEe U XUMHYECKHE CBOHCTBA
(peakuuu 3aMeIeHus ¥ TOPeHHsT), HaXOXKICHNUE B
MIPHUpPO/IE, MTOTyYEHUE U

IIPUMEHEHUE

2.2

Henpenensusie
YIJIEBOAOPOIBL:
AJIKEHBI, AJTKANEeHBI, aIKUHBI

AJIKEHBI: COCTaB U CTpOCHHC, TOMOJIOTHYSCKUH pana.

OTUIIEH — MPOCTEUIINN TPEICTABUTEND AIKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE, PU3UIECKUEC U
XMUMHYECKHE CBOWCTBA (PEaKIUK THAPUPOBAHYIS,
rajoreHUPOBAHUS, THAPATAITUH,

PackpriBaTh CMBICIT H3y4aeMbIX IOHATHI
(BBIABIISATH MIX XapaKTEPHBIC TPU3HAKH ),
YCTaHaBIIUBATh UX B3aUMOCBS3b, HCITOJIE30BATh
COOTBCTCTBYIOIINE MMOHATUA

IIpU OIMCAaHHUU COCTABA, CTPOCHMSI U NIPEBPALLCHUI
OpPTaHHYECKUX COCTMHEHHIA.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY LIS
COCTaBIIEHUS MOJIEKYIISPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii,

COKpaEHHOH) (POpMYIT OpraHUYECKUX BEIIECTB.
YcraHaBIuBaThH MMPUHAAJIC)KHOCTD BEILIECTB K
ONpeAeIEHHOMY KIIACCy




OKUCJIEHUS U HOHI/IMCpI/IBaHI/II/I) YrjieBoAOpOA0B IO COCTaBy U CTPOCHUIO,

HaXO’KJICHUE B PUPOJIE, MOTyIeHHE U TpuMeHenue. | Ha3bIBaTh UX

AJIKagueHs!: GyraueH-1,3 1 MeTHIOyTaIHeH- 10 CHCTEMAaTHYECKOil HOMEHKJIAType; IIPHBOIUTH
1,3, XMMUYECKOE CTPOEHHE, PEaKIHs TpPHUBHANBHBIC HA3BaHMS OTACIBHBIX
MOJIMMEPHU3aLuH, IPUMEHEHHUE (7151 CHHTEe3a TIpe/ICTaBUTENEH YTIIEBOAOPO/IOB.

IIPUPOIHOTO U CHHTETHIECKOTO OnpenensaTb BUABI XUMUYECKOH CBSI3U B

KaydyKa i PE3HHBI). MOJIEKyJIaxX yTJI€BOJOPOJIOB;

XapaKTepU30BaTh 3aBUCUMOCTb PEAKIIMOHHON
CIOCOOHOCTH YIJIEBOJOPOAOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepHu30BaTh COCTAB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUE U XUMHYECKHE
CBOWCTBa, BYKHEHIIINE CIIOCOOBI TTOTYyUCHHS
THUIIMYHBIX IIPEACTABUTEIICH PA3IIMUHBIX
KJIACCOB YTJIEBOJOPOIOB (METaHa, ITaHa,
3TUJICHA, alleTHiIeHa, OyraaueHa -1,3, OeH3ona,
TOJIyOJIa).

BBISBIATE TEHETHYECKYIO CBA3b MEXKAY
YTIEBOIOPOJAaMH U MOATBEP)KIATh €€ HAINYHE
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMUYECKUX
peaxnuii C UCIIOJIb30BaHUEM CTPYKTYPHBIX OpMyII.

AJIKMHBI: COCTaB 1 0COOEHHOCTU CTPOEHHUS,
TOMOJIOTUYECKUN Psil. ALETUIEH — IPOCTEHIINI
NPEICTAaBUTENb ATKHHOB: COCTaB, XUMUYECKOE
CTpoeHue, GU3NUECKUEC U XUMHYECKHE CBOHCTBA
(peakuuu ruApUpOBaHUs, FaIOTCHUPOBAHUS,
THIpaTaliy TOPEeHus ), HaX0XKIeHUEe

B IIPUPOJE, MOJIYUYEHUE U IPUMEHEHUE

ApomaTndeckue 2 Apensl: 6€H30J1 ¥ TOIYO0JI, COCTaB, XUMHUIECKOE
YIIIEBOJOPOIBI CTPOCHHE MOJICKYJI, PU3HUECKHE U XUMHUICCKUE
CBOMCTBA (PEAKITNHU TaJIOTEHUPOBAHMSI 1
HUTPOBaHUSI), TOJTYYCHHE

" MIPUMCHCHHUC. Bausuue Oenzona
Ha OpraHru3M 4CJIOBCKaA. I'eneTnueckas cBS3b

YTIIEBOJIOPOJIOB




2.4

TIpupoHbIe ICTOUHUKH
YTIIEBOIOPOIOB ¥ KX
nepepadboTKa

[Mpupoansrii ra3. Ilonytaeie HedTsHBIE Ta3bl. HedTh
U e€ MPOUCXOXKJICHHE.

Croco0sI IepepabOTKH HeTH: TIEPETOHKa,
KPEKHUHT (TEpMHUUYECKHA, KaTaTUTUIECKHUH).
[MponyxTe!l mepepaboTku HeTH, UX
MPUMEHEHHUE B IPOMBIIUICHHOCTH U B OBITY.
KamMeHHBII yroib ¥ MPOIYKTHI €T0 MepepaboTKH.
JKcnepuMeHTAIbHbIE METOAbI H3yYeHHs
BellecTB

M MX NpeBpallleHuii:

® J[eMOHCTpaLUu:

— xomuteknuu «HedTs» 1 «YTOIBY;

— Buaeodparment «Bynkanuzanus
PE3UHBD».

® JlabopaTOpHBIC OIBITHI:

— Ka4YC€CTBCHHOC OIIPCACICHHUC YIIICPOJa U
BOAOpOAa B OPraHN4YC€CKUX BCIICCTBAX,

— O03HAKOMJICHHE ¢ 00pa3namu
TJIACTMAcCC, Kay4yKOB M PE3UHBI;

— MOJACINPOBAHUEC MOJICKYJI
YTJI€eBOAOPOAOB U
TaJIOrCHONIPON3BOJHBIX.

® [Ipaktuueckue pabOTHI:
Ne 1. Ilonmy4yenne sTuieHa U U3ydeHHUE

€r0 CBOMCTB.

XapakTepu30BaTh HCTOYHUKHU YTIEBOIOPOIHOTO
ceIpbs (He(pTh, IPUPOIHBIH ra3, Yroib), CHOCOOB
UX NepepadoTKH U MpaKTHUECKOe MPUMEHEHHE
MOJTy4aeMBbIX IPOAYKTOB. Mcnonp3oBaTh
€CTECTBCHHO-HAYYHBIE METO/IbI IOZHAHHS —
MpoBeeHNe, HaOII0JCHNE U OITMCaHNe
XMMHYECKOTO dKCIIeprMeHTa (J1abopaTopHbIe
OTIBITHI ¥ TIPAKTUYECKHE PAOOTHI).

CrnenoBaTh mpaBmiIaM 0€30MacHON PabOTHI B
nmaboparopuun

IIpU UCIIOJIB30BaHNHU XUMHYECKOM mocyanl 1
000pyI0BaHUsl, a TAKXKE MPaBUIaM OOpaIleHHs C
BeIIECTBAaMHU B COOTBETCTBUU C UHCTPYKIUAMU
BBIINTOJTHECHUA J'Ia60paTOpHI>IX OIIBITOB
NPaKTHYECKUX padoT 110 MOTYyYSHHUIO U
U3YYEHHIO OPTaHWYECKUX BEILECTB.

[IpencraBnsTh pe3yabTaThl

9KCTIEpUMEHTa B (hOpME 3aliCh YpaBHEHHH
COOTBETCTBYIOIIUX PEAKIIMNA U IeJaTh BHIBOJIBI HA
MX OCHOBE.

IIpoBOANTE BEIUMCIIEHUS

JUTSL OTIpeIeNIeHHs MOJIEKYIIIPHOH QopMyJIbI
OpPraHMYECKOro BEILECTBA, IO YPABHEHUIO
XUMHUYECKOM peaKIui.




® PacuéTHEBIE 3a1a4u:

— ompezeneHne MOJCKYISIPHOU (hOPMYITBI
OpPraHMYECKOr0 BEIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB;

- pacqéTm 10 YpaBHCHUIO XUMHUYCCKOM pCakuumn

CaMOCTOSATENBHO IIAHUPOBATh U OCYIIECTBIIATh
CBOIO [T03HABATENIFHYIO AEATEIbHOCTD; IPUHUMATh
aKTHBHOE y4acTHe B IPYMIIOBOH yueOHOM
JIesATEIbHOCTH

Uroro no pazpeny
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Pasnen 3. Kuciiopoaconep:xamue opranudeckue coeJUHeHUs

3.1

Cauprtel. @eHon

3

HpCILCHI)HI)Ie OAHOATOMHBIC CIIUPTHI: METAHOJI U
3TAHOJI, XHMUYECKOE CTPOCHUE, PU3NICCKHUEC U
XUMHYECKHE CBONUCTBA (peakIy ¢ aKTUBHBIMU
MeTaJlJIaMH, TaJIOT€HOBOI0OPOAaMHU, TOPEHUE),
npuMeHeHue. BogopogHas cBsi3b.
duznonornyeckoe NeUCTBUE METaHOIIA H
STaHOJIA HA OPTaHU3M YeJIOBeKa.

MHOTr0aTOMHBIE CITUPTHI: STUJICHTIINKONb U
TIMIEPHUH, XUMUYECKOE CTPOCHHUE, PU3NUECKHUE U
XUMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE CO
IICJIOYHBIMU METAJUIaMH, KAYCCTBCHHAA pCaKI A

Ha MHOTOAQTOMHBIE CITUPTHI).
PuU3N0I0rnYecKoe NeUCTBUE

Ha OpraHu3M 4CJIOBCKaA. HpI/IMGHCHI/Ie rMaepuHa 1

OTHUJICHI'JIMKOJIA.

PackpeIBaTh cMbICI H3yYaeMbIX TOHATUN
(BBIABIIATH X XapaKTepHbIE MPU3HAKH),
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIINE MTOHSITHUS

[IpU ONKUCAaHUU COCTABA, CTPOCHUS U MPEBPAILCHUI
OPraHUYECKUX COETUHEHU.

Hcnonb3oBaTh XUMUUECKYIO CUMBOJIUKY AJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyToOii,

COKpaEHHOHN) (HOpMyIT OpraHUYECKUX BEIICCTB.
VYcraHaBnuBaTh NPUHAIJIEKHOCTh BEUIECTB K
ONPENIETIEHHOMY KJIAacCy II0 COCTaBY U
CTPOCHHIO, HA3BIBATH HX TI0 CHCTEMATHICCKOM
HOMEHKJIATYpE;

MNPUBOAWUTL TPHBUAJIBHBIC HA3BAHUA




®enon. CTpoeHue MONEKYIbI, Pu3ndecKrne u
XUMHYECKHE CBOMCTBA (heHoNa. TOKCHIHOCTH
(eHona, ero GU3NOIIOTUIECKOE JICHCTBUC

Ha OpraHu3M 4enoBeka. [Ipumenenue
(dheHoa

3.2

Anbnerunbl. KapooHoBbIe
KHACIOTHI. CIOKHBIE dPHUPHI

Anpneruabl: popManbaeTHI U alleTanbIeTH I,
XMMHUYECKOE CTPOCHUE, PU3NUECKIE U XUMHUYCCKHE
CBOMCTBa (PEaKIUU OKUCIICHUS U BOCCTAHOBJICHHSI,
KadeCTBEHHBIE PEaKIiy), TIOTYICHHNE U IIPUMEHEHHE.
OIHOOCHOBHBIE TIPE/IEITEHBIC

KapOOHOBBIE KHCIIOTHI: YKCyCHAas KMCIIOTa,
XUMHYECKOE CTPOEHHE,

(du3MYeCKue U XMMUYECKUE CBOMCTRA (00IIHe
CBOWCTBA KHCJIOT, PeaKius dSTepUPHUKAIINH),
nosrydeHune u npuMeHeHue. CTeapuHOBas U
OJIEMHOBAsSI KMCIIOTHI KaK MPEJACTABUTENH BBICIIIUX
KapOOHOBBIX KHCIIOT. MBLTa KaK COJIA BBICIITHUX
KapOOHOBBIX KHUCIIOT, IX MOIOIIEE ICUCTBHE.
CrnoxHble 3pHUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX
kucnot. 'maponus

CIIOXKHBIX 3¢UpoB. XKupbl Kak

OTIIEBHBIX MPEACTaBUTEICH
KHCIIOPOJICOJIEPIKAIIUX COETUHEHHI.
XapakTepru30BaTh COCTaB, CTPOSHHE, IPUMEHEHHE,
(hH3udecKue n XUMUICCKHE CBOMCTBA, BAYKHEHIIIHE
CIOCOOBI TOTYYEeHHS TUITMYHBIX MPEACTaBUTEICH
Pa3IUYHBIX KJIACCOB KUCIOPOCOACPIKAIINX
CcoeIMHEHMH (MeTaHona, 3TaHojIa, TNINIEPHHA,
¢denona, popmanbaeruna, aneTaibIeTuIa,
YKCYCHOM KHCJIOTHI, TJIFOKO3bI, CaXapo3bl,
KpaxmaJa, IeJUTI0N036]); BBEISIBIISTh TEHETHIECKYIO
CBSI3b MEXKAY HUMH U TIOJTBEPK/IATh €€ HATHIne
YpaBHECHUSAMU COOTBECTCTBYIOIINX XUMHNUYCCKUX
peaKiuii C UCTIIOIb30BaHUEM CTPYKTYPHBIX OpMYII.
OnuceiBaTh COCTaB, XIUMHYECKOE
CTPOEHHE M  TNPUMECHEHHUE  KHPOB,
XapaKTepH30BaTh UX 3HAUYCHUE

JUTSI JKU3HEAESITeTHbHOCTH OpPraHN3MOB.
Oco3HaBaTh ONMACHOCTH BO3/ICHCTBYSI HA )KUBBIE
OpTraHu3MBbl OTPEICIICHHBIX OPTraHTYECKUX
BEIIECTB, MOSICHATH

Ha DpuMepax CITIOCOOBI YMCHBIIICHUA




MTPOM3BOIHBIE TIIUIIEPIHA U BBICIIIHX
KapOOHOBBIX KHCIIOT. | MAPOIN3 )KUPOB

3.3

Yrinesoasl

Yri1eBobl: cOCTaB, KIACCU(HUKAINS YTIEBOIOB
(MOHO-, - 1 TIoJTUcaxapubl). [ roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (pr3ndecKue u
XMMHUYECKNE CBOMCTBA TIIFOKO3BI
(B3ammopeicTBIE

¢ ruapokcugom menn(1l), okucnenne aMmMuagyHBIM
pactBopoM okcuna cepedpa(l), BoccranoBeHue,
Opo’keHHre TIIOKO3bI), HAXOXKICHHUE B TIPUPO/IE,
MPUMEHEHHUE TIIIOKO3bI, OMOJIorHyYecKas poiib B
JKU3HEJIEATEIHHOCTH OPTraHu3Ma YeJIOBeKa.
®orocuntes. DpykTo3a Kak H30Mep TITIOKO3BI.
Caxapo3za — npeICTaBUTENb UCAXapUIOB,
THJIPOJIN3 Caxapo3bl, HAXOXK/IEHUE B IIPUPOJIE U
npuMeHeHue. Kpaxman v nemnono3a Kak
MIPUPOJTHBIE TIOTUMEPHI: CTPOSHUE Kpaxmala ’
[EJUTION036I, (PH3MUecKre U XUMHUECKHE CBOWCTBA
Kpaxmana (THAPOIIn3,

KadeCTBEHHASI PEAKIHSI C HOJIOM).
JKcnepuMeHTAIBLHbIE METOIBI

U3yuYeHHsi BelIeCTB U X NMpeBpalleHHii:

U TIPEeIOTBPALLECHUS UX BPEAHOTO BO3AEHUCTBHSA Ha
OpraHusM uesioBeka. Mcrnonbs30BaTs ecTeCTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — IPOBEICHUE,
HabJIoeHNE U ONMCAHNE XUMHUYECKOTO
9KCIIepUMEHTa (J1aOOpaTOPHBIE OTBITHL U
MpaKkTU4YeCKue paboThI).

CrnenoBath npaBuiaM 0€30MacHOM PabOTHI B
naboparopuu

IIPY UCTIONB30BAHUU XUMHUYECKOH MOCY bl U
000pymOBaHUS, a TAKXKE MPaBUIIAM 0OpAIIEHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU
BBIINTOJTHECHUA J'Ia60paTOpHI>IX OIIBITOB U
MPaKTUYECKUX PadOT 10 MOTYYCHUIO U

HU3YUYCHHUIO OPraHUYCCKUX BCIICCTB.
[IpencraBnsTh pe3ynbTaThl

9KCIEpUMEHTa B ()OpME 3aIMCH YPaBHEHUN
COOTBETCTBYIOLIMX PEAKIIMNA U JIeJIaTh BHIBOIbI HA
UX OCHOBE.

[IpoBOOUTD BEIYHCITICHUS

JUTS OTIpENIeNIEHHUSI MOJIEKYIIAPHOH (hopMyIibl
OpPraHUYEeCcKOTo BEIIECTBA, 10 YPABHEHHIO
XUMHUYeCKO# peaknu. CaMoCTOSTENEHO
TUTAHUPOBATH U

OCYIIECTBIISTH CBOIO IT03HABATEIIHLHYIO
JACATCIIBHOCTh, IPUHUMATh aKTHUBHOC




® JlabopaTOpHBIC OIBITHI:
— TOpPEHUE CIIUPTOB;

— B3aUMOJICHCTBHE MIUIIEPUHA C
rugpokcumoM meau(Il);

— Ka4eCTBEHHBIC PEAKIIUH aIbJCTUIO0B
(OKHCIIeHNe aMMHAaYHBIM PacTBOPOM OKCHJIA
cepedpa u ruaporcugom meau(1l));

— B3aUMOJEHCTBHE Kpaxmasa C HOJIOM.

® [IpakTideckre pabOTHI:
Ne 2. CpoiicTBa pacTBOpa YKCYCHOM KHUCIOTHL.

® PacuéTHbIC 3a/1a4N:

— OmpeJe/icHne MOJIEKYIPHO# (HOpMyITBI
OPraHUYECKOT0 BEIIECTBA 110 MAaCCOBBIM
JIOJISIM aTOMOB XHUMHUYECKHUX JIEMEHTOB H 110
Macce (00beMy) TIPOYKTOB CrOPaHUS;

— pacu€Thl IO YPaBHEHHIO XMMHUYECKOHW PEaKLIUH

YYacTHE B TPYIIIOBOH y4eOHOU ACSITEILHOCTH

Hroro no pazneny
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Pa3nen 4. AzoTconep:kamue opranndecKue coeJuHeHus!

4.1

AMUHBI. AMAHOKHCIIOTEI.
benkn

3

AMWHBI: METUJIAMUH — TIPOCTEUIITNIT TIPEICTAaBUTEh
aMUHOB: COCTaB, XHMHYECKOE CTPOCHHE, (PU3NIECCKIEC
u

XUMUYECKHUE CBOHCTBA (peaKITnu

PackpbIBaTh cMBICI H3y4aeMbIX TOHATHUN
(BBIABIIATH MIX XapaKTEPHBIC TPU3HAKH ),
YCTaHaBJIMBAaTh UX

B3aHMOCBSI3b, UCIIOJIF30BaTh




C KUCJIOTAaMH U TOPEHUS), HAXOXKICHUE B TIPUPO/IE.
AMUHOKHUCIIOTHI KaK

amGoTepHbIe OPraHUIECKUE COCIUHEHNUS.
Du3nyecKre U XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT
(Ha mpuMepe TITULHHA).

bronoruueckoe 3HaueHNE aMUHOKUCIOT. CHUHTE3
NENTUAOB.

Benku kak npupoaHsie nmonuMepsl. [lepBuynas,
BTOPHYHAsI U TPETUYHAS CTPYKTYpa OEJIKOB.
XuMHYecKe CBOMCTBA OENKOB: THIPOIH3,
JeHaTypauus, KaueCTBEHHbIE PEaKLUU Ha OCNKH.
JKcnepUMeHTATbHbIE METOAbI

H3Yy4eHMs] BeleCTB 1 UX NMpeBpalleHuii:

® J[eMOHCTpaluHu:
— JieHaTypanus OeIKOB MPH HATPEBAHUY;

— IBETHBIC PEAKIIMU OCIIKOB

COOTBETCTBYIOIHUEC ITOHATUA

TIPU OMTUCAHWU COCTaBa, CTPOCHUS U TPEBPAICHU

OpraHUYeCcKUX COSAUHEHHH.

Hcronp30BaTh XUMHIECKYIO CHMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHyToOid,

COKpamEHHOHN) (popMyIT OpraHMYeCcKUX BEIECTB.
BEILIECTB

Ompenenars  TPUHAAICKHOCTD

K

OIMpEACIICHHOMY KJIaCCy MO COCTaBy U CTPOCHMHIO,

Ha3bIBATh UX

[0 CUCTEMAaTUYECKOIl HOMEHKIIAType; MPUBOIUTD

TPUBHAIIbHBIC HA3BAHUS OTICIIbHBIX
PEACTABUTENEH.

XapaxTepru3oBaTh COCTaB, CTPOCHHE,
MpUMEHEeHUe, QU3NUECKUE U XUMHUYECKUE
CBOWCTBa, BYKHEHIIINE CIIOCOOBI TTOTyUSHHS
TUIMUYHBIX IPEJICTABUTENICH a30TCOIEPIKAIINUX
COCIMHECHMH (METHIaMUHA, TIIMIIHA, OCIIKOB).
OnuchIBaTh COCTAaB, CTPYKTYPY, OCHOBHBIC
CBOIICTBa OEIIKOB; MOSICHATH Ha MPUMeEpax
3HAUYCHUE OEIKOB

JUTsl OpraHr3Ma 4YejioBeKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MMO3HAHMSI — HAOIIOIaTh M OIMCHIBATH
JIEMOHCTPALIMOHHBIN

9KCIIEPUMEHT.
CaMOCTOATENBHO MIIAHUPOBATH U OCYILLECTBIIATh
CBOIO TIO3HABATEIbHYIO AESITEIbHOCTh; IPUHUMATD
AKTUBHOE yYacCTHE B TPYNIIOBOY yaeOHOH
JIeSATeIbHOCTH

HUroro mo paznemy 3

Pasjean. 5. BoicokoMoJIeKyJISIpHbIE COeMHEHUSI

51 ITnacTMaccel. 2
Kayuayku. Bonoxna

OCHOBHBIE TIOHATHS] XUMHH BHICOKOMOJIEKYJIAPHBIX
COEIMHEHMI: MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BEHO, CTENIEHb OJIMMEPU3aLiH, CPETHSSA
MoJleKyJsipHas Mmacca. OCHOBHBIE METO/IBI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH —
MOJIMMEPU3ALINS U

nosukoHAeHcanys. [lnactmaccst

(IO THIICH,

MTOJIUTIPOTIMIIEH, TIOIMBUHUIIXJIOPH/I, TIOIUCTUPOIT).
HatypanpHblil U CHHTETHYECKUE KayUyKH

(OyTamueHOBBIH, XJIIOPOTIPEHOBHIN U N30TPEHOBHIN).

Bonokna: HaTypanbHBIE (XJIONOK, IEPCTh, MENK),

UCKYCCTBEHHBIE (aLl€TaTHOE BOJIOKHO,

Brnagets nzyuyaeMbIMU XUMUYECKUMHU
MOHATHUSAMU: PACKPBIBATH CMBICI U3yYaeMbIX
MOHSTHN U IPUMEHSTDH 3TH MOHITHS IIPH
ONMCAaHNHU COCTaBa U CTPOCHMUS
BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX BEILIECTB,
JUT OOBSICHEHHS OTAEIIbHBIX (PaKTOB U SBJICHUM.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI CTPYKTYPHBIX (QOPMYJ BELIECTB U
YpaBHEHUH peakuuii NOJIMMEpU3aLuH U
MTOJINKOH/ICHCALUH.

OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOWCTBA Kay4yKOB, HanOoee
pacnpocTpaHEHHBIX BUAOB IUIACTMAcCC, BOJIOKOH;
MpUMEHEHUE




BHCKOS&), CHUHTCTHUYCCKHEC (KaHpOH u J'IchaH).

IJKcnepuMeHTATbHbIE METOAbI
H3Yy4eHMs] BelleCTB 1 UX NMpeBpalleHuii:

® J[eMOHCTpaLUu:
— O03HAKOMIIEHHWE ¢ 00pa3amMu MPUPOIHBIX U

HNCKYCCTBCHHBIX BOJIOKOH, INTaCTMACC, Kay4YyKOB

B Pa3NMYHBIX OTpacisix. Mcrmonb30BaTh
€CTECTBEHHO-HAyYHBIE METOBI TIO3HAHUS —
HaOJIIO/IaTh M OTIMCHIBATh JJEMOHCTPAIMOHHBIH
SKCIIEPUMEHT

Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I1O [TPOT'PAMME
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11 KJIACC

Ne
mo

HanmenoBanue
pa3aeinoB U TEM

y4e0HOTO TIpeIMeTa

Konuuectso
4acoB

[TporpammHoe coneprkaHue

OCHOBHBIE BH]IBI ACATEILHOCTH
obOydaronuxcs

Paznea 1. TeopeTuyeckue 0OCHOBbI XUMHH

1.1

CtpoeHue aToMOB.
Ilepuoanueckuii
3aKOH U
Ilepunonnueckas
cUCTEMa XMMHUYIECKUX
3JIEMEHTOB

H.N. MenneneeBa

Xumuuaecknii snemeHT. Atom. CoctaB
aToMa, U30TOMbl. DIEKTPOHHAS
000J104Ka. JHEPreTHUECKUE YPOBHH,
MOYPOBHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-amemenTrr. OcobeHHOCTH
pachpe/ieNieHusI SIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIINX MTEPUOJIOB. DIEKTPOHHAS
KOH(UTYpaIus aTOMOB.
[Tepunonnueckuii 3aKoH U
IMepuomuyeckas CUCTEMa XUMHYECKHX
anemenToB J[. . MenneneeBa. CBs3b
MIEPUOANYECKOTO 3aKOHA U
[eproamueckoil cCHCTEMBI XUMUYECKHIX
3JIEMEHTOB C COBPEMEHHOM TeopHen
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBONMCTB XUMUUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEIIECTB IO IPYTIIaM U

nepuogam. 3HaueHHUE MNEPpUOAUICCKOIro
3aKOHa U CUCTCMbI XUMHYCCKUX

PaCKpI)IBaTI) CMBICJI U3Yy4aCMBIX
MOHATHHN (BBISBIISTH HX XapaKTepHBIC
MIpU3HAKH), YCTaHABINBATh UX
B3aHMOCBSI3b.

PackpriBaTh CMBICT TIEPHOIMYECKOTO
3akoHa JI. . MenpgeneeBa u
JIEMOHCTPHUPOBATH €TO

CHCTEMATHU3UPYIOLLYIO,
00BSCHUTEIILHYIO U IPOTHOCTHYECKYIO

(bhyHKIIH.
XapakTepH30BaTh AEKTPOHHOE

CTPOEHHE aTOMOB XHUMHUYECKHUX
3JIEMEHTOB 1—4 Mepuo0B, UCTIONB3YS
HOHSTHUS S-, P-, 0-2JIEKTPOHHBIE
opOuTau, SHEPreTHUECKHE YPOBHHU.
OOBSACHITD 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKIX
3JIEMEHTOB U UX COECIMHEHUIN

10 NIEpHOAaM U TpyIIam

[epuoamueckoit CUCTEMBI
J. . Menneneera




anemenToB JI.11. Menpaeneena B
pPa3BUTHH HAYKH.

IKCcNepUMeHTAIbHbIE METOAbI
H3y4YeHHUsl BelleCTB M UX MPeBPALLeHHUI:
® J[eMOHCTpALINH:

Buaer Tabmur «Ileproamdaeckas cucrema
XUMHNYECCKHX JJIEMCHTOB

J.1. MenneneeBay

1.2

CtpoeHue BelecTna.
MHuoroo0pasue BemnecTs

CrpoeHue BeniecTBa. XUMHYECKAs CBS3b.

Bune! (koBaneHTHas HEMOJIIpHASI U TIOJISIPHAs,
MOHHAS, METAJUTHYECKAs ) K MEXaHU3MBI 00pa30BaHUs
XUMHYECKOH CBs3H (0OMEHHBIN U IOHOPHO-
akuenTopHsii). BogopoaHas cBsa3b. BaneHTHOCTD.
DNEeKTPOOTPUIATENBHOCTh. CTENEHh OKUCICHHUS.
Karnons! 1 aHNOHBI.

BemecTBa MOJNEKYIISIPHOTO U HEMOJICKYIISPHOTO
CTPOEHUS.

3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAIDITMYECKUX PEIISTOK U CBOMCTBA BEIIECTB.
[lonsiTre o quciepcHBIX cucTemMax. McTuHHBIC
pactBopbl. KoMuecTBEHHBIE XapaKTEPUCTUKU
pacTBOpoB (MaccoBast

JIOJISL BEIIIECTBA B PacCTBOPE).

PackpeiBaTh cMbICI H3y4aeMbIX TOHATUN
(BBIOENATH MX XapaKTepHEIE

MIPU3HAKHU ) U IPUMEHSTH 3TU TOHSATHS TIPH
OTIFICAaHWH COCTaBa M CTPOCHHS BEIIECTB, AJIS
00BSICHEHUSI OTJENBHBIX (DAKTOB U SIBJICHUH.
Onpenensars BUAbBI XUMHUUYECKON CBA3U
(KOBaJICHTHOM, HOHHOM,

METAITNIECKOH, BOIOPOIHON)

B COEJIMHEHVSIX; THIT KPUCTAIUTHYECKON PEIIETKH
KOHKPETHOTO BEIIECTBA.

OrmnpeaensTh BAJICHTHOCTh U CTCTICHD
OKHUCJIEHHS XUMHUYECKUX PJIEMEHTOB B
COCAMHEHUSIX PA3IUMYHOrO COCTABA.
[IpoBoauTh BEIYKCIICHUS

C MCIIOJIb30BaHUEM IOHSITHS «MaccoBas I0JIs
BEIIIECTBA B PACTBOPE».

Bagets n3y4aeMbpIMA XUMUIECKUMU




Kiraccudukanys HeopraHHIeCKUX COSTUHEHUH.
Homenkmatypa HEOpraHMYECKUX BEIIECTB.

JKCNepUMeHTAJIbHbIe MeTO/AbI
H3y4eHMsI BelleCTB M X MpeBpalleHuii:

® J[eMOHCTpALINH:

— MOJIENH KPUCTAJUIMYECKHUX PEIIETOK.
® PacuyéTHbIe 3a7a4N:

— pacyeTsl C UCMOJIB30BAaHUEM TTOHSITHS

«MaccoBas J0JI1 paCTBOPEHHOI'O BEMIECTBA»

1.3

XUMHYECKHE
peaKIum

Xumudeckast peakius. Kimaccudukarus
XUMHYECKUX PEaKIUil B HEOPTaHMUYECKOH 1
OpPTaHUYECKOW XMMHHU. 3aKOH COXPaHEHHS MACCHI
BEIIIECTB; 3aKOH COXPAHCHUSI U MIPEBPAIIICHIS
SHEPTUH MIPU XUMHUECKHUX PEAKITUIX.

CKOpOCTh peaKkITny, €€ 3aBUCUMOCTh OT
pasznu4UHBIX GakTopoB. OOpaTUMbIE peaKIIny.
XuMHYecKoe paBHOBECHE.

®DakTOpPHI, BIUIIONTNE HA COCTOSIHIE XUMUYECKOTO
paBHOBECHS.

[puauun Jle atense.

DNEKTPOIUTUYECKAS TUCCOLIUALIUSL.

CunbHble U cnadbie anekTponuThl. Cpea BOIHBIX
pacTBOPOB BEILIECTB: KUCIAs,

HeWTpanbHasi, menoyHas. BonopoaHsiii

MOHATHSMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUIECKOM
peaKIuu OT pa3IuYHbIX (PaKTOPOB.

OnpenensiTe XapakTep CMEIIEHUS XUMUIECKOTO
paBHOBECHSA

B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpuamumn Jle latense). CocTaBisITh ypaBHEHUS
peaKHI/Iﬁ Pa3JIMYHBIX THUIIOB; ITOJIHBIC U
COKpAIllEHHBIE YPAaBHEHUS PEaKLIMii HOHHOTO
00MeHa, YYHTHIBas YCIOBUS, IPU KOTOPBIX ITH
peakuy Iyt

IO KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUS — MPOBEICHUE, HAOIIO/ICHHE U OTIHCaHHE
XUMUYCCKOI'0 OKCIICPpUMEHTA (I[eMOHCTpaHI/IOHHBIe
1 JTaOOpaTOPHBIE OMBITHI, PAKTHYECKUE PaOOTHI):
IO OTIPEJIEIIEHUIO CPeIbl BOJIHBIX PACTBOPOB
BEIIECTB, PEaKIIMii HOHHOTO OOMEHa, BIUSIHUIO
Pa3IMYHBIX (AKTOPOB HA CKOPOCTH PEAKIIHH.
CrnenoBath npaBHiIaM NOJIb30BAHHUS XHMUYECKOM
MoCyA0i 1 1abopaTOpHEIM 000PYIOBAaHUEM.

[IpencraBisTh pe3yabTaThl




rokazatenb (pH) pacTBopa. Peakmun noHHOTO
0OMeEHa B OPraHUYECKON M HEOPTaHMIECKOM
XUMHUH.

OKHCIUTETHHO-BOCCTAHOBUTENBHEIE PEAKITIHL.
[TonrsiTre 00 3MEKTpOIH3e PacIiIaBOB H PACTBOPOB
CoNen.

IIpumeHneHue anekTponusa.
IKCNepUMEHTATbHbIE METOIbI
HU3y4YeHUsl BELeCTB M UX IIPeBPALLCHU:

® J[eMOHCTpAaLINH:

— paslioKeHUe MepOKCHIa BOJOPO/IA B
MPUCYTCTBHHU KaTaJIN3aTopa.

® JIabopaTOpHBIC OIBITHI:

— TPOBEJICHUE PEAKI[U HOHHOTO
oOMeHa;

— OIIpeAcICHUE CPEAbl paCTBOPOB BEUIECTB C
MMOMOIIBIO YHUBEPCAJIBHOI'O MHAUKATOPA.

® [IpakTuueckue padoTHI:
Ne 1. BnusiHue pa3nu4HbIX GakTOpoB Ha
CKOPOCTh XMMHUYIECKOH peaKLuy.

® PacyéTHEIE 3a/1aUU:

— PacCUCThI 10 YPABHCHUAM XUMHUYCCKUX peaxunﬁ,
B TOM 4HCJIC

TEPMOXUMHUYCCKUEC pacqéTm

XMMUYECKOr0 SKCIEPUMEHTa B (hopMe 3aIicH
YpPaBHEHUI COOTBETCTBYIOIIUX PEAKLMMA U NENATh
BBIBOJIbI HA X OCHOBE.

[IpoBoaANTE BEIUMCIIEHUS

10 yPaBHEHUSIM XMMUYECKUX PEaKLUil, B TOM
qyciie TEPMOXUMHUUYECKUE PACUETHI

HUroro no pazneny
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Pasznen 2. Heopranuueckasi Xumust

2.1

MeTtamnsl

MeTtamnel. IlomoxxeHre MeTAIIOB

B HepI/IO,E[I/IIIeCKOﬁ CUCTEME XUMHNYCCKUX 3JICMCHTOB.

OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000J0UEK
aToMoB MeTaiioB. O0mmue gusnyeckre CBONCTBA
MeTasuioB. [IpumeHeHne MeTasnoB

B OBITY, IpUpoAe U TexHuke. CIjIaBbl METAJLIOB.
DIEKTPOXUMHUYECKHUNA DS HATPSKEHUH METaILJIOB.
O6mue crrocoOs! oydeHus MeTautoB. Kopposus
MeTauioB. CriocoObl 3alIUTHI

OT KOpPpPO3UH.

OOw1as xapaKTepUCTHKa METAJUIOB IJIABHBIX
noarpynn (IA-rpymnma,

ITA-rpymnma) [leprnonnyeckoii CUCTEMBI XUMHYECKUAX
AJIEMEHTOB. AoMUHMA. AM(OTEpHBIE CBOWCTBA
OKCH/Ia ¥l TUAPOKCHU/IA AITFOMUHUSI.

OO0mas XxapakTepUCTHKA METAJJIOB ITOOOYHBIX
noarpynm (b-rpymm) I[lepuoaudeckoit cucreMbl

XUMHUYCCKUX IJICMCHTOB: MC/1b, TUHK, XPOM, KECJIC30.

Baxwnelimme coeTuHEHNS! METAJUIOB (OKCHIBI,
THIIPOKCHUIBL, COJIN).

IKCNepuMeHTATbHbIE METOIbI

H3y4eHMsI BeleCTB M MX NpeBpalleHuii:

PackpbIBaTh CMBICHT U3yYaeMbIX OHITHI
(BBIIETIATH UX XapaKTEPHEBIE

MPU3HAKYU) U IPUMCHSTh 3TH TIOHSATHUS IIPU
ONHUCAHUU COCTaBA U CTPOCHUS BEIIECTB, IS
OOBSICHEHHSI OTACIIBHBIX (DAKTOB ¥ SIBIICHHM.
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B
W3MCHECHUH CBOWCTB 3JICMEHTOB — METAJJIOB H

HUX COEJUHEHUN C YUETOM CTPOCHHMS UX aTOMOB

M IIOJI0KCHHS

B [lepuoanueckoil cucteMe XMuMHYECKUX
3JIEMEHTOB

JI. 1. Menneneena.

XapakTepHu3oBaTh (OMUCHIBATE) O0IIME XUMHUECKHE
CBOMCTBA METAJJIOB, UX BAXKHEUIIIMX COCAUHECHUM,
MOATBEP>KIAsl 3TO ONUCAHUE PUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XHMHYECKIX

peaKIuii; MpUMEHEHNE METAJJIOB B

Pa3IMYHBIX 00JIACTAX, @ TAKKE

HCIOJIb30BaHUE UX ISl CO3AaHUs

COBPEMEHHBIX MAaTEPHUATIOB M TEXHOJIOTHIA.
OnuceIBaTh CIIOCOOBI 3aIUTHI METAJIOB OT
KOpPpO3HH.

PackppIBaTh CYIMIHOCTH OKHUCITUTEIHEHO-




® J[eMOHCTpALINH:
— KOJIJIEKUHUSA «MeTalljIbl U CIUIaBBI».
® JlabopaTOpHBIC OIIBITHI:

— B3aUMOJCHCTBHUE THAPOKCHUIA ATIOMHHHUS
C pacTBOpaMU KUCIIOT U LIEN0YEH;

— KA4YCCTBCHHBLIC PCAKIIMU HAa KaTUOHBI
MCTaJIJIOB.

® [IpakTrueckue paboTHI:

No 2. Pemienue 3xcriepuMEHTANIBHBIX 3314 10
TeMe «MeTambDy.

® PacuérHeble 3aa4u:

— pacdeTsl Macchl (00beMa, KOTMIeCTBa
BEIIECTBA) MPOAYKTA PEeaKLH, €CIIH OHO U3
BEIIECTB JJAHO B BUJIE PAacTBOPA C OIPEIEIeHHOM
MAaccoOBOMH JI0JI€ paCTBOPEHHOTO BEIlIECTBA

BOCCTaHOBHUTEJBHBIX PEaKIUid TOCPEACTBOM
COCTaBJICHUS

ANIEKTPOHHOTO OanaHca STHX PEaKIIi.

IIpoBOaUTH peakiuu,

MOATBEPKJAIOIINE XapaKTepPHbIC CBOWCTBA
M3y9aeMbIX BEUIECTB, PACIIO3HABATH OIBITHHIM
MyTEM HOHBI METAIUIOB, IPHCYTCTBYIOIIHE B
BOJHBIX PacTBOPAX.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — MPOBEICHUE, HAOIIO/ICHHE U OTIHCaHHE
XMUMHUYECKOTO SKCTIEPUMEHTA (JIEMOHCTpPAIIHOHHBIC
1 Ta0OpaTOPHBIE OIBITHI, MPAKTHYECKHE PAOOTHI).

[IpencraBnsiTh pe3ynbTaThl

XMMHYECKOTO SKCIIEPUMEHTa B JOpMe 3aIncu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKUUN U JI€NaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBaTh mpaBwUiaM MOJIb30BAHIS XUMAYECKON
MIOCYJI0H ¥ TaOOpaTOPHBIM 000PYIOBAHUEM.
[IpoBOIUTE BEIYHCIICHUS

110 YPaBHEHUSIM XUMUYIECKUX PEAKITHIA.

CaMOCTOSTEIIbHO IUIAaHUPOBATDh U OCYILICCTBIIATH

CBOIO ITO3HABATCJIbHYIO




JEeSATEeIbHOCT; IPUHUMATh AKTUBHOE YUacTHE B
TpYIINOBOH yueOHOM

JACATCIIBHOCTHU

2.2

HemeTtannbl

Hemetaminl. ITonoxxeHne HeMeTaLIOB
B [leproanyueckoit cuctreMe XUMHUYECKUX JIEMEHTOB

J.U. MenneneeBa u 0cOOEHHOCTH CTPOEHHSI AaTOMOB.

®uzHueckre CBOKMCTBA HEMETAJUIOB.
ANnoTponus HeMeTaJUIoB (Ha IpUMepe
KHCIIOpoJIa, cepbl, pocdopa u yraeponaa).
XHUMHUYECKHE CBOMCTBA BAXKHEUIINX HEMETAJIIIOB
(ranoreHoB, cepsl, a3ota, Gocdopa, yraepoaa u
KpEMHHUS).

OKcuabl HEMETAIIOB.

Kucnoposnconepxkamue kucnoTsl. Bomopousie
COEIMHEHHS HEMETAIIJIOB.
JKcnepuMeHTaIbHbIE MeTOAbI M3yYeHUsT
BelllecTB

U MX NpeBpalleHui:

® J[eMOHCTpaLNH:
— 00pa3iibl HEMETAJLIOB;

— B3auMOJIECTBUE MEIU C a30THOU
KHUCJIOTOM pa3NuyHON KOHLIEHTPAIUH.

® JlaGopaTopHBIE OTBITHI:
— KaueCTBEHHBIE pEaKIMU Ha aHUOHKI U KATHOH

AMMOHHMUS.

PackprIBaTh CMBICT H3y49aeMBIX IOHATUI
(BBLAGIATH MX XapaKTepHbIE

MPU3HAKN) U IPUMEHSTD 3TH MOHSTHSI IPH
OTMCaHHUU COCTaBa M CTPOCHUSI BEIIECTB, JUIs
00BSICHEHHSI OTJENBHBIX (PAaKTOB U SBJICHUH.

OOBACHSTH 00IIME 3aKOHOMEPHOCTH

B M3MCHEHUH CBOMCTB HEMETAJIJIOB U UX
COCAUHEHUH ¢ yUETOM CTPOEHUS UX aTOMOB U
IIOJIOXKCHUS

B [lepuoanueckoil cucteMe XuMHYECKUX

3JIEMEHTOB

J. . Menneneesa.

XapakTepru3oBaTh (OIUCHIBATH) 00IIIE XUMIUUECKIE
CBOMCTBA HEMETAIJIOB, MX BAYKHEHIIINX COCIUHCHUM,
MIOATBEPIKAsl 3TO OTMHMCAHUE IPUMEpPaMHU YpaBHEHUN
COOTBETCTBYIOIINX XUMHYECKIX

peaKLuid.

XapakTepru30BaTh BIUSHUE HEMETAIOB U UX
COCIMHECHUH HA KUBBIC OPTaHU3MBI; OITUCHIBAThH
MIPUMEHEHNE

B Pa3IMYHBIX 00JACTIX MPAKTUIECKON
JIeSITEIbHOCTH YeJIOBEKa.




® [IpakTuueckue padoTHL:

Ne 3. Pemenue aKCrieprMEHTATBHBIX
3amaq o Teme «HemeTamisy.

® PacyETHbIC 3aa4N:

— pacyeThl MacChl BEIIECTBA

Wi 00beMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE HIIH
00bEMY OJTHOTO M3 YUACTBYIOIIHX

B PEaKIIMH BEIIECTB; PACUCThl MaCChl
(oObema, KOTMUeCTBa BEIIECTBA)
MIPOYKTOB PEaKINH, €CIIH OJTHO

13 BEUICCTB UMECT IPUMECHU

2.3

CBs3b
HEOPraHUYECKUX U
OpPraHMYECKUX

BCIICCTB

Heoprannueckue u opraHudeckue
KUCIoThl. Heopranuueckue u
OpraHMYEeCKUE OCHOBaHUs. AM(OTEPHBIC
HEOPraHUYeCKUe U OPraHuYECKUe
coequHeHus. I 'eneTuueckas cBI3b
HEOPraHWYECKUX U OPraHUYECKUX

BEILIECTB

[lonTBepxaaTh CylecCTBOBaHNE
TeHETUIECKOU CBSAZH MEXITY

HEOPraHMYEeCKHMH BELECTBAMU
C IOMOLIBIO YPABHEHUI

COOTBCTCTBYIOIINUX XUMHUYCCKUX

pEaKUUi.

PackpbIBaTh CyIIHOCTH OKUCJIUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEaKLUi
MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OalaHca 3TUX PEaKIUii.
[IpoBonuTk peakuuu,
MOJTBEP K JAIOIINE XapaKTepPHbIE

CBOMCTBaA N3y4acMbIX BCUICCTB,

pacro3HaBaTh OMBITHBIM ITyTEM
AQHHMOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IBI I03HAHUS — TIPOBE/ICHUE,
HaOJro/IeHNE U ONMCAHNE XUMUYECKOTO
AKCTIEpPUMEHTA (JIEMOHCTPAIIHOHHBIEC U
nabopaTopHBIE OMBITHI, IPAKTUIECKUE
paboThI).

[IpencraBisTh pe3yabTaThl
XMMUYECKOTO SKCIIEPUMEHTa B hopme
3alMCH yPaBHEHUH COOTBETCTBYIOIINX

pEeaKIIii U IeaTh BBIBOIBI HA UX




OCHOBC.




CrenoBath MpaBHIaM MOJIb30BAHHS XHMUYECKOM
mocyAo# 1 1abopaTopHEIM 000PyIOBAaHUEM.

[TpOBOAUTD BBIYKCIICHUS

M0 YPaBHCHUSIM XUMHYECKUX PEaKIIUil.
CaMOCTOSITENBHO IUTAHUPOBATh M OCYILECTBISTh
CBOIO [I03HABATENBHYIO JICSTEILHOCTD;
NPUHUMATh aKTHBHOE yYaCTUE B TPYIIIOBOM
yaeOHOi

JACATCIIBHOCTHU

HUroro mo paznemy 17
Paszgen 3. XuMus 1 JKu3HL
3.1 XUMHUSA U KU3Hb 4 Poab XUMHU B 06eceueHUI PackpbiBaTh poib XMMUHU B PELIEHUH

SKOJIOTUYECKOH, SJHEPreTUUECKON U MUILIEBOU
0e301acHOCTH, pa3BUTHU MeIUITUHBL. [loHsATHE O
Hay9HBIX METOJ[aX ITO3HAHUS BEIIECTB U
XUMHMUYECKUX PEeaKiUil.

[pencrasienus 06 00X HAYYHBIX MPUHIIUIAX
MIPOMBIIIUICHHOT'O TTOTYICHIS BAXKHEHIIIUX BEIICCTB
(Ha mpuMepax MPOU3BOICTBA aMMHAaKa, CEPHON

KHUCJIOTBI, METAHOJIa).

YeoBek B MHPE BCUICCTB, MATCPHUAJIIOB U
XUMHUUYCCKHUX peaKuHﬁ: XUMUA U 3J0POBbC
YCJIOBCKA, IMpaBujia UCITOJIE30BaAHMS JICKAPCTBECHHBIX

9HEPreTHYECKUX, CHIPHEBBIX U
9KOJIOTHUYECKHX MPOOJIEM YeTIOBEUECTBA, ONKUCHIBATH
OCHOBHBIE HaIIPaBIICHUSI Pa3BUTHS XUMUYECKON
HAayKH U TEXHOJIOTHH.

[IpumensTh npaBuia 0€30MaCHOr0 OOpAaIeHHUS C
BELIECTBAMH, UCTIOIB3YEMBIMH B TOBCETHEBHOM
KU3HU, TIPaBUIIa IOBECHUS B LENSIX COepeKeHUs
3J10POBbS U OKPY>KAIOIIEH IPUPOJHON Cpeabl;
MOHUMATh Bpe (OMaCHOCTD) BO3JACHCTBHS Ha
JKABBIE OPraHU3MBI OIIPECIICHHBIX BEIECTB

cMmbica nokaszatens [1IK, noscHsaTh




MIperapaToB; paBmiia 0€30IaCHOTO HCIIOIb30BaHMUS
MpenapaToB OBITOBOI XMW B TTOBCEIHEBHOM
KU3HU. BrITOBas XMMHUUecKasi TPaMOTHOCTh

Ha TIpUMEPax CIIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHNS UX BPEIHOTO BO3IECHCTBISL.
AHaIM3UPOBaTh U KPUTHUECKH OLICHUBATD
WHPOPMALIUIO, CBA3aHHYIO C XUMUYECKUMHU
MPOoIeCCaMH U MX BIMSIHUEM Ha COCTOSIHHE
OKpY’Karolllel cpenpl.

Hcnonp30BaTh MOy4YeHHBIC 3HAHUS 1
MpeJICTaBICHUs 0 chepax

JCATCIIBHOCTH, CBA3aHHBIX C HayKOfI u
COBpPECMCHHBIMHU TCXHOJOTHUAMH, KaK OCHOBY IJIA
OpHEHTAIN! B BEIOOpE cBOEH Oymytei
po(ecCHOHATBHOMN NEATEIbHOCTH.

[IpuaNMaTE yyacTre B 00CYXIeHNU TpobIeM
XUMHUYECKOHN U SKOJIOTHYECKON HANPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIHIO 1O TIpobieMe
" nipeajiaraTb BO3MOXXKHBIC TYTH eé

peurenus

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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