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®denepanpHas pabouasi mporpamMma Mo y4eOHOMY MpeaMeTy «Xumwus» (0a30BBI YPOBEHbD)
(mpenmeTHas obnacth «EcTecTBeHHOHAay4HBIE MPEIMETHI») (Hajiee COOTBETCTBEHHO — IMporpamMma Io
XVUMHHU, XHMHsS) BKIIOYAET TMOSCHUTEIBHYIO 3alKCKy, COJIEp)KaHHE OOYyYeHUs, IUIAHUPYEMBbIC
PE3YIbTAThI OCBOCHUA IIporpamMmal 10 XUMHH, IJIaHUPYCMBIC PE3yibTaThl, TEMATUYECCKOC
TUTAHUPOBAHHE.

[TosicHuTenpHas 3amMUCKa OTpaXkaeT OOIIUe e W 3aJaYd M3YUYCHHS] XUMHH, XapaKTePUCTUKY
TICHXOJIOTHYECKUX TPEANOCHUIOK K €€ M3YYCeHHUIO0 OOYYaIoUIMMHUCS, MECTO B CTPYKType Y4eOHOro
IUTaHa, a TakkKe MOJXOABl K OTOOpY COJEp:KaHUs, K ONPEACICHUIO TUIAHUPYEMbIX PEe3yJIbTaTOB H
K CTPYKTYpPE TEMAaTUYECKOTO TUIAHUPOBAHHSI.

Copepxanre OOydeHUS PACKPBIBACT COJCPIKATEIBHBIC JTUHHUH, KOTOPBIC MPEAIAraroTCs IS
00513aTEIILHOTO N3YYEHHS B K&KIOM KJIACCE Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHMs.

HHaHpreMHe pPE3yjabTaTel OCBOCHHUA MPOrpaMmbl 110 XHMHUHW BKIIOYAOT JIMYHOCTHEIC,
METaIpeIMETHBIC PE3yJIbTAThI 32 BECh IMEPHO OOyUYEHHUS Ha YPOBHE CPEIAHEr0 OOIIero o0pa3oBaHMs,
a TaKXke TPEIMETHBIE TOCTHKCHUS O0YJaroIIerocs 3a KaK/blid roJl 00yUeHUsI.

MNOACHUMTEJIBHAS 3AIIUCKA

[IporpamMma 1Mo XMMHHM Ha ypOBHE CpeaHEro oOmero odpa3zoBaHus pa3zpaboTaHa HA OCHOBE
®denepanbHOrO 3aKOHA oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
®enepanuny, TpeOOBaHUI K pe3ynbTaraM OCBOEHMs (erepanbHON 00pa30BaTENbHOM MPOrpaMMBbl
cpennero obmero obpaszoBanus (OOII COO), npencrasieHHbix B DenepalbHOM rocyJapCTBEHHOM
obpazoBarenbHoM cranpapre COO, ¢ ya€TOM Konuenmun MPENoIaBaHus y4eOHOr0
npenMera  «XHUMHUS» B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoit degepaiuu, peanu3yromux
OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMbBI, U OCHOBHBIX TMOJIOKEHHH «CTpaTeruut pa3BUTHS
Bocniutanus B Poccuiickoit @eaepannu Ha nepuon a0 2025 roga» (Pacnopsikenue IIpaBurenscrea PO
ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOJIOB K pa3pabOTKe MporpamMmbl MO XMMHH, K ONpEAENCHUI0 OOIIel cTpaTeruu
0o0yuyeHHUsl, BOCIIMTAHUSA U PAa3BUTHUS OOYy4arOIIMXCS CPEICTBAMHU Y4EOHOro mnpeaMera «XUMHs» i
10-11 knaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUenTyaiabHble mnosoxeHus Pr'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LI€JIeH, CONep)KaHus, pe3ylbTaToB OOy4YeHUs U TpeOOBaHUIl K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

B cooTBeTCTBMM C JaHHBIMH TOJIOKEHHSIMH TpOrpamMma o XWMHUHM (0a30BBI ypOBEHb) Ha
YPOBHE CpeHero 001Iero oopa3oBaHus:

yCTaHABIIMBAaeT o00s3aTenbHOE (MHBAPHAHTHOE) TIPEIMETHOE COJEpXKaHWE, OIpEeIesieT
KOJINYECTBEHHBIE U KAUeCTBEHHBIE €ro XapaKTepUCTUKHU Ha Ka)JIOM JTalle H3Y4eHUs IperMeTa,
IpelycCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COAEpNKAHMS U paclpeiesieHusl ero mo Kiaccam,
OCHOBHBIM pazjieflaM U TeMaM Kypca;



TaéT MPUMEPHOE pacrpe/ielicHne y4eOHBIX Y4acoB IO TEMAaTHYECKHM pasjeiiaM, PEKOMEHIyeT
NPUMEPHYIO TIOCTIEIOBATEIHbHOCT M3YYCHHSI OTIENBHBIX TEM Kypcac yu4E€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH YU4E€OHOTO IPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs
10-11 xnaccos;

TaéT METOAMYECKYI0 HMHTEPIIPETAIUIO IeNIel W3y4YeHHs IpeIMeTa Ha YPOBHE COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME CpeAHero oomero oOpa3oBaHUs, COJCPKATEIbHON XapaKTePUCTUKH
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHOW OOpa30BaTEIBbHOW MPOTPAMMBI CPEIHEro OOIIEero
oOpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB y4eOHO-
MIO3HABATEIBHOM JESATEIBHOCTH OOY4Yaromerocss Mo OCBOCHUIO COjep)kaHus npeamera. [lo Bcem
Ha3BaHHBIM MO3UIMAM B MpOrpaMMe IO XUMHU COOJIOZEHA MPEEMCTBEHHOCTH C (hefepanbHOM
paboueli TpoOrpamMMoil OCHOBHOTO oOmiero oOpa3zoBanuss 1o xumuud (mis 89 kiaccos
00pa3oBaTeNbHBIX OpraHU3aIMii, 0a30BbIii YPOBEHB).

Xumuueckoe o0pa3zoBaHHe, MOJTYyYaeMOe BBITYCKHHKAMH O0IIe00pa3oBaTeIbHON OpraHH3allny,
SBIISICTCS HEOTHEMJIEMOW YacThl0 HMX o0Opa3oBaHHOCTH. OHO CIYXHT 3aBEPIIAIOIIMM ATAIlOM
peanu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MNPHCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO OO0pa3oBaHMs. ODTH IIEHHOCTH KacaroTcs TIIO3HAHHS 3aKOHOB
pUpoIbl, GOPMUPOBAHKS MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl YEIOBEKa, a TaKKe 3KOJOTHYECKH
00OCHOBaHHOTO OTHOUICHHUSI K CBOEMY 3/I0OPOBBIO M TPHUPOAHON cpere. Peanmmsyercss XxumMudeckoe
o0Opa3oBaHue O0YyYalOIIMXCS Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHs CPEICTBAMH Y4eOHOTO
npeamera «XUMHS», COJACpKAHUE W TOCTPOCHHUE KOTOPOTO OMpEeNieHbl B IPOTrpaMMe IO XHUMHHU C
yu€ToM cnenuuKy HayKd XMMUHU, ¢€ 3HAYCHHS B MO3HAHHM IMPHUPOJBI U B MATCPUAIBLHOU KU3HH
obmiecTBa, a TaKke ¢ Y4ETOM OOmMUX Meled W MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI CpefiHero oomero oopasoBanus B Poccuiickoii denepanuu. Tak, HanpuMmep, npu
(GOopMHpPOBAHUHN COAEPIKAHUS MpenMeTa «XUMUS) YUYTCHBI CIECIYIONIUE IMOJIOKEHHUS O CHelu(HuKe n
3HAYCHUU HAYKU XUMUHU.

XuMHsT ~ KaKk ~ JJIEMEHT CHUCTEMbl  €CTECTBEHHBIX HAyK HWIpaer oco0ylo  pojib B
COBPEMEHHOM LMBUIU3AIMU, B CO3JJaHUM HOBOM 0a3bl MarepHalbHON KylabTypbl. OHa BHOCHUT CBOM
BKJIa/1 B ()OPMHUPOBAHKE PAIIMOHATFHOTO HAYYHOT'O MBIIUICHHUS, B CO3JJaHUEIIEIOCTHOTO MPECTABICHHUS
00 OKpyKarllleM MHpe Kak O €IMHCTBE MPUPOJBI U UYeloBeKa, KOTopoe (HOpMUPYETCSs B XUMHUU Ha
OCHOBE MOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, HXCBONCTBAMH M BO3MOXXHBIMU 00JIACTSIMH MPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C NIPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTaja HEOThEeMIIEMOMN
4acThbI0 MHUPOBOW KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYyJa M XU3HU Ka)XJO0Tro 4JieHa
obmiectBa. CoBpeMeHHas XMMHS Kak Hayka CO3HMJaTelbHas, KaK HayKa BBICOKHX TEXHOJOTHH
HaNpaBlieHa Ha pelIeHHE TI00aTbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEOBEUECTBA — CBHIPHEBOA,
9HEPreTUIECKO, MUIIEBOM,9K0IOTHIECKON 0€30IIaCHOCTH M OXPaHBbI 37J0POBBSI.



B cooTBercTBHU ¢ OOUIMMU 1IENSIMU U IPUHLIMIIAMU CPEIHETr0 o0IIero 00pa3oBaHUs CoIepKaHne
npeamera «Xumus» (10-11 knaccel, 6a30BbIi YpOBEHb H3YUCHHUS) OPUCHTHPOBAHO MPEUMYIIIECTBCHHO
Ha OOIIEKYJIbTYpHYIO IOJIrOTOBKY OOy4arolmuxcs, HEOOXOAMMYI0 UM Uil  BBIpAOOTKHU
MHUPOBO33PEHYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KU3Hb COLUYMAa, MPOJOJIKEHUS
0o0pa3oBaHus B Pa3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEIACTBEHHO C XUMUEH.

CocTaBigOmMUMA TpeaMeTa «XUMUs» SBISIOTCA 0a30BbIe Kypchl — «OpraHudeckas XUMUs» U
«OO0mas ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKW: CHCTeMa 3HAHUU IO HEOPraHWYECKOH XMMHUHU (C BKIIOUYEHUEM 3HAHWNA W3
o0meld XUMHUHM) B OpraHUYecKOr XumMuu. DOpMHpOBaHHWE NAHHOW CHCTEMbl 3HAHWUU TPU H3YYCHHH
npeaMera o0ecreyrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT0OOpasusi BEIIECTB Ha OCHOBE
OOIINX MOHSATUI,3aKOHOB U TEOPUN XUMHUU.

Crtpykrypa conmepkanus KypcoB — «Opranmueckas xumus» U «OOmas u HeopraHmdecKas
XUMHS» c(hOpMHUpOBaHa B IPOTrPaMMe 10 XUMUU HAa OCHOBE CUCTEMHOTO MMOAX0/a K U3yYEHHUIO y4eOHOTro
marepuaiga U OOyCIIOBIEHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHWHA Ha OMNpeAeTEHHBIX
TEOPETHUECKUX YPOBHAX. Tak,B Kypce OpraHM4eCKOM XMMHHU BELIECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUSI OPIraHUYECKUX COEIMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMUYECKUX U
AIEKTPOHHBIX MPEACTAaBIEHUN O CTpoeHuM BemiecTB. CBeneHUs 00 M3y4aeMbIX B Kypce BeIeCcTBax
JTAIOTCS B Pa3BUTHHU — OT YTJIIEBOJOPOIOB JI0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX cOeAMHEHUN. B kypce
OpPraHMYECKON XUMHH TMOJY4YaloT pa3BUTHE COHOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHUs IEpBOHAYAIBHBIC MPEACTABICHUA O XHMHUYECKOH CBSI3M, KIACCU()UKAIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKLUH.

[lon HOBBIM yriioM 3peHHUs B npeamere «XuUMHS» 0a30BOro ypOBHS paccMaTpUBAETCS
U3YYCHHBII Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHHs TEOPETUYECKUH MaTrepuan u
(akTOJIOTMYECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce «O01mas
U HEOpraHWYeCKas XUMUS» 00yJarolIMMCs IPEIOCTABISIETCS  BO3MOXKHOCTH ~ OCO3HAaTh  3HAYCHHUE
NEPUOIUIECKOTO  3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTHUECKUX MO3HIUH, TIIy0XKe MOHATh
UCTOPUYECKOEe H3MEHEeHHe (YHKIUN STOro 3akoHa — OT o6OoOmaromeid 10 OoOBsSCHSIOmEH u
MIPOTHO3UPYIOLLIEH.

Enunas cuctema 3HaHMM O Ba)KHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOECHHH, CBOWCTBaX M
MPUMEHEHNH, a TaKXKe O XMMHUYECKHX PEaKIUsAX, MX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKAHHS
nonogHsAeTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu COAEp:KaHUsl, UMEIOIUMH KYJIbTYPOJIOTHUECKUI
Y TPUKJIAJIHON XapakTep. DT 3HAHHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aWMOCBS3U XUMHH C APYTUMH
HayKaMH{, pPacKpbIBalOT €€ pPOJb B IO3HABATEIIBHOW W MPAKTUYECKOW JESTENbHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXEHHUS K IPOLECCY TBOPUECTBA B 00JACTH TEOPUM U MPAKTHUYECKHX
MPUIOKEHUH XMMHH, TTOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX ¢ XMMHEH, KPUTHUECKU OCMBICINBATH WH(OPMALIUIO
U TMPUMEHATHh €€ JUIsl TOMOJHEHUs 3HAHUM, PEIICHHS WHTEJUICKTYalbHBIX U SKCHEPUMEHTATbHBIX
UCCJIEIOBATENbCKUX 3a7ad. B 1eiaoM conepikanue yueOHOro mnpeamera «XHUMHs» JaHHOTO YPOBHS
U3YYCHUS OPUEHTHPOBAHO Ha (HOpMHUpOBAHHE Y OOYHYAIOMIUXCS MHPOBO33PEHUYECKONH OCHOBBI IS
noHuManus ¢Gunocopckux uAeH, TaKUX Kak: MaTepuanibHOE EJAMHCTBO HEOPraHUYECKOro H
OpPraHUYECKOIr0 MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, [TI03HABAEMOCTh
IPUPOJHBIX SBJICHUA MyTEM SKCHEPUMEHTA M PElICHUs MPOTHUBOPEUHI MEXIy HOBBIMH (DakTamu U
TEOPETUYECCKIUMH MPEIMOCHUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJIOTHYECKHX MPOoOiIeM, a
Takke MpobiieM cOepekeHHs] HEPreTUYECKUX PECYPCOB, CHIPbs, CO3[aHUS HOBBIX TEXHOJOTUH U
MaTepHUaoB.

B mutane pemenus 3amad BOCHUTAHMS, PAa3BUTHS M COLIMATIU3aLUMU OOYYArOIIMXCS IPUHSATHIC
IporpaMmMoil MO XUMHUHU TMOAXOAbl K ONPEACNICHUIO COACpPXKAaHUA M TIOCTPOCHUsS IMpeameTa
peycMaTpuBaioT (GOpMHUpOBaHHE YHUBEPCAIBHBIX YUeOHBIX ACHCTBUIA, UMEIONIMX 0a30BOE 3HAUCHUE
JUISE  Pa3fMYHBIX BUJOB JIEATEIBHOCTH: peHICHHWs Mpo0ieM, TOWCKa, aHaim3a u 00paboTku
uH(poOpMalluK, HEOOXOAMMBIX [UIsi MPUOOPETEHUsS OIbITa MPAKTUYECKOW U  HCCIeI0BaTeNIbCKON
NeSATEeIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTOB IMO3HAHUHM XUMHH.

B mpakTuke mpenojaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Tak M Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus, MPU OMPEIEICHIUN COJIEPKATEIIbHOW XapaKTEPUCTUKH IIeJIeh
U3YYeHUs TMpeJMeTa HaNpaBlICHUEM TIEPBOCTEIICHHOW 3HAYUMOCTH TPATUIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XHMMHYECKOM HAyKH Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NeATEIbHOCTH YelIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTyphl. C
METOJMYECKOM TOYKMU 3PEHHS] TAKOW IMOJXOJ] K OINPEACIICHUIO Ielei M3Y4YeHHsS MpeaAMEeTa SIBISETCS
BIIOJIHE OTIPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3PCHHSI TJIABHBIMU IETISIMU M3ydeHUS MpeaMeTa «XuMHEs» Ha 0a30BOM
ypoBHe (10-11 xJ1.) ABISFOTCS:

(hopMHPOBaHHE CHUCTEMBl XHMHUYCCKUX 3HAHUN KaK BKHEHIICH COCTABIIAIONICH €CTCCTBCHHO-
HAyYHOW KapTUHBI MUPA, B OCHOBE KOTOPOI JiexaT KIII04YeBbIe MOHATHUS, (PyHIaMEHTaIbHbIC 3aKOHBI U
TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE W MOHUMAHUE CYNTHOCTH JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa,03HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;

dbopMupOBaHHE W pPa3BUTHE NPEACTABICHUM O HAYYHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKINii, HeOOXOIUMBIX JJI MPHUOOPETEHUsI YMEHUN OpUEHTHPOBATHCS B MUPE BEIIECTB U
XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJIE,B MPAKTUICCKON U TOBCEAHEBHOM KU3HU,

pa3BUTHE YMEHHH M CIOCOOOB AESITENBbHOCTH, CBS3aHHBIX C HAOMIOJECHHEM H OOBSICHEHHEM
XUMHYECKOTO SKCTIEPUMEHTA, COOTIOJICHUEM TTpaBmiI 0€30MacHOr0 OOpaIlIeHHs C BEIIECTBAMH.

Hapsiny ¢ »Tum coxpepxaTenbHash XapakTEpUCTHKA Lelied M 3a7ady HM3y4EeHHs IpeaMeTa B
mporpamMme Mo XMMHUU YTOYHEHA ¥ CKOPPEKTUPOBAaHA B COOTBETCTBUU



C HOBBIMH  TPHOPHTETAMH B CHCTEME  CpeAaHero  obmiero oOpazoBanus.  CeromHst B
NpernofaBaHUy XUMHHM B OOINBIICH CTeneHW OTAAETCS MPENNOYTeHHUE MPAKTUYSCKOM KOMITOHEHTE
coliepKaHusi OOy4YeHHUs, OPUCHTUPOBAHHOW HAa IMOJTrOTOBKY BBITYCKHUKA OOIICO0pa30BaTEIbHON
OpraHu3alliy, BIAJCIONIETO HE HAOOpOM 3HAHWHA, a (QYHKIMOHAIBHOM TIPAaMOTHOCTBHIO, TO €CTh
croco0aM U YMEHHSMH aKTHBHOTO IOJIyYCHHsI 3HAaHWH W NMPUMEHEHHS UX B PEAbHOW JKU3HU JUIS
pElICHUS TPAKTUICCKUX 3a]1a4.

B at10it cBs3u npu u3ydeHMH TpeaMera «XHMHS» JOMUHUPYIOIIEE 3HaYCHHE NPUOOpETaroT
TaKHe LEeIH U 33/1a49H, KaK:

ajanTanus OOyYaroMIMXCsl K YCJIOBHSM JIMHAMHYHO Pa3BUBAIONICTOCS MHUpa, (POPMHPOBAHUE
WHTEIJICKTYaTbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K C€aMOOOpPa30OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAaMOTHBIX pEHICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUICCTBAMH M UX PUMEHEHHEM;

(dbopmMHupoBaHHE y OOYYArOMIUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMITCTCHIINH), MMEIOIIUX
VHHUBEPCATHHOE 3HAUCHUE ISl PA3JIMYHBIX BUJOB JEATEIBHOCTH: PELICHUS MPOoOiieM, TIOWCKa,
aHajam3a u 00paboTku uHpopmanuu, HEOOXOAUMBIX ISl MPUOOPETECHHS OIbITAa
NESATSIIbHOCTH, KOTOPasi 3aHUMAaeT BAKHOE MECTO B TTO3HAHWH XUMUH, a TAKXKe IS OLIEHKH C TTO3UITUI
9KOJIOTUYECKOI 0€30MacHOCTH XapakTepa BIIMSHUS BEIIECTB M XMMHUYECKHX MPOIIECCOB HA OPraHU3M
YeNoBeKa U MPUPOAHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaroIUXCsl: CIIOCOOHOCTH CaMOCTOSTEIHHO MTPHOOPETATh HOBBIC 3HAHUS 110 XUMUHU B COOTBETCTBUHU
C JKU3HEHHBIMU TOTPEOHOCTSIMH, HWCIIOJIB30BAaTh COBPEMEHHBIC WH(MOPMAIMOHHBIC TEXHOJIOTHH IS
MOKCKA M aHAJIHM3a y4eOHON U HAYyIHO-TIOMYJIIPHOU MH(DOPMAIIMHA XUMHYECKOTO COJICPIKAHUS;

(dbopMHpOBaHHE M Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBINUICHUS,
HaOJII01aTEIEHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
NPY TUTAHUPOBAHHUH U TPOBEJCHUN XUMUYECKOTO SKCIICPUMEHTA,

BOCIIMTAHUE Y OOyYarommxcsi YOS)KIEHHOCTH B T'yMaHUCTHYECKON HAIPABIICHHOCTH XUMUH, €
B2)XHOH POJIM B pEIICHUH TNIOOATBHBIX MPOOJIEM paIllMOHAIBHOTO MPUPOIONOIb30BAHHUS, TIOTIOTHEHUS
OHEPreTHYECKUX PECYPCOB M COXPAHCHUS MPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
OepeKHOTro OTHONICHHsS] K TIPUPOJE MU CBOEMY 3J0pPOBBIO, a TakKe NPUOOPETEHHs OIbITa
UCTIONIb30BAHUS TIOJIYUCHHBIX 3HAHWUN JUISI TPHHITHS TPAMOTHBIX pENICHWA B  CHTYaIusX,
CBSI3aHHBIX C XMMHUYECKUMU SIBJICHUSIMH.

Ilerm w 3amaum W3ydeHUs MpeAMeTa «XUMHUS» TOMYyYWIH TOJIPOOHYI0 METOJIUYECKYIO
uHTEepIpeTanuio B pazgene «llmaHupyeMble pe3yibTaTbl OCBOEHHUS MPOTPAMMBI TI0 XUMHU,
Oyarogaps uemy oOecreueHo Y€TKOe MPEACTABICHNE O TOM, KaKiue 3HAHUS U YMEHHUS UMEIOT TIPSMOE
OTHOIICHHE K pealu3ali KOHKPETHOH IIeNu.



B yuebGHOM mutane cpemHero oOmiero oOpa3oBaHUs MPEaMET «XHUMHS» 0a30BOTOYPOBHS
BXOOUT B COCTaB HpeI[MeTHOI\/JI OGHaCTI/I ((ECTGCTBGHHO'Hay‘-IHBIe IpeaAMCTBD).

OOr11iiee YUCIO YacoB, PEKOMEHIOBAHHBIX IS W3ydeHHs xumun — 68 wacos:B 10 kiacce
— 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B HefIeio0).



COJEPKAHUE OBYYEHUA

10 KJIACC
TeopeTuvyeckue 0CHOBbI OPraHUYeCKO XMMUH

IIpeamer opraHu4ecKOM XUMHUH: €€ BO3HUKHOBEHHME, pPA3BUTHE W 3HAYCHUE B IIOJIYYCHUH
HOBBIX BEILECTB M MaTepuanoB. Teopus CTpoeHHs opraHudeckux coeauHenuii A.M. bytiepoBa, eé
OCHOBHBIE TOJOXeHUsA. CTpyKTypHBIE (DOPMYINBI OpPraHMYECKUX BellecTB. [ OMOJOTHs, H30MEpus.
XuMHUYECKas CBA3b B OPraHUYECKUX COCUHEHUSAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccudukaluy OpPraHUYECKUX BemlecTB. HoMmeHknaTypa oOpraHMuecKux
COEMHEHUI (cucTeMaTHYecKas) M TPUBMAJIBHBIE HA3BaHMsI BaKHEHIIMX IPEACTABUTEIEH KI1acCcoB
OpPraHUYECKUX BELIECTB.

JKCIEepUMEHTAJIbHbIE MeTObl H3Y4YeHHs BeleCTB M UX NpeBpaleHu i

OszHakomiieHne ¢ oOpa3laMud OpraHMYeCKUX BEIIECTB U MarepuajaMH Ha HUX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJI OpPraHMYECKMX BELIECTB, HAOJIOJEHHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX
OTBITOB M0 MPEBPAILEHUI0 OPraHWYEeCKHX BEUIECTB MPU HarpeBaHUM (IUIaBJICeHHWE, OOYIJUMBaHUE U
TOpPEHHE).

Yriesogopoanbl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH pAx. Meran W 3TaH — mnpocTenmme
MPEJICTAaBUTENN allKaHOB: (pU3MYECKHe M XUMUYECKUE CBOICTBa (peaklUU 3aMelleHUs U TOPEHHUs),
HaXO0X/IEHUE B IPUPO/JIE, TOIYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, T'OMOJIOTMYECKHUW psAA. OTWIEH M MPONWIEH — IPOCTEHIIne
IOPEJICTAaBUTENIN QJIKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIoreHUPOBAHMUS, THAPATAILIMH, OKUCICHUS U TTOJIMMEPU3AIIIH ), TOTyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraamen-1,3: crpoeHuwe, BaKHEWIINE XUMHUYECKHE
CBOIicTBa (peakius noaumepusanun). [lonyuyeHrne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psAll. ALETUIIEH — MPOCTEUIINI
NpEJCTaBUTENb AJIKWHOB: COCTaB, CTPOEHHE, (PU3NYECKHE M XHUMHYECKHE CBONCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THPATALUU, TOPEHNUS ), TIOTYUEHUE U IPUMEHEHUE.

Apenbl. benzom: cocraB, cTpoeHHe, (GU3MYECKME U XHUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAaHMS), MOJIYYEHHE U TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolucmea (PeaKyuu 2ail02eHUpOBaHUs U HUMPOBAHUS), NOJYUeHue U
npumenenue. TOKCUYHOCTh apeHOB. I 'eHeTndeckas CBA3b MEX/y yIJI€BOJOPOAAMHU, IPUHAIEKALIUMHI
K pa3JINYHbIM KJlaccaM.

! Kypcueom B TCEKCTC BBIACICHBI J3JICMCHTBI COACPKAHUA yqe6Hor0 Marepurajia, KOTOPbIC

HN3YYarOTCA B O3HAKOMUTCIBHOM IINIAHE W HC BKIOYAKOTCA B COCTaB MPCAMCTHBIX PE3YJIbTAaTOB
ocsoerus OOIT COO Ha 6a30BOM ypOBHe.



[IpupoaHbie HICTOYHUKH yTIIeBO0poAoB. [IpuponHblii a3 u nmonyrHbie HedTsHBIE Ta3bl. HedTh
u e€ mnpoucxoxnaenue. CrocoObl mnepepaOOTKH He(PTH: TMEPEeroHKa, KPEeKUHT (TePMUUYECKHA,
KaTaJuTHueckuil), nuposus. IlponykTsl nepepaboTku HePTH, UX IPUMEHEHNE B IPOMBIIIIJIEHHOCTU U B
ObITy. KaMeHHBII yroib ¥ MPOAYKTHI €ro mepepadoTKy.

JKCIepUMeHTAIbHbIE METO/IbI H3Y4YeHH sl BelecTB U MX NpeBpaleHn i

O3nakomiieHHE ¢ 00pa3laMH IIaCTMAcC, KaydyKoB M pe3uHbl, Koyutekuun «Hedpte» u «Yromby,
MOJICIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJIHBIX, MPOBEJCHUE NPaKTHYeCKOi
padoThI: IOJyYEHUE STUIIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnnie 3agaun

Bbruncnenuss no ypaBHEHMIO XMMUYECKOW peakuuu (macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIIECTBA WJIM MPOJYKTA PEAKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 MCXOJIHBIX
BELIECTB UJIU MPOJYKTOB PEAKIINH).

Kuciiopoacoaep:kamye oprannueckue coeJMHHeHUs!

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKUE U XUMHUECKUE
CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMM, TaJIOT€HOBOAOPOJAMH, TOPEHHUE), INPUMEHEHHE.
Bonoponnbie cBsi3u Mexay MoJekylaMmu crnupToB. JleiicTBue MeTaHona M 3TaHoJia HAa OpraHu3M
YeJI0BEKa.

MHOroaToOMHBIE CIUPTHL. DTUJIICHIIIMKONb M TIWIEPHH: CTPOSHHUE, (PH3MUECKUE M XUMHUYECKUE
CBOMCTBa (B3aMMOJICIICTBHE CO ILIEIOYHBIMU MeTaslaMH, KaueCTBEHHAs pPeaklMs Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M yenoBeka. [IpuMeHenne rimueprHa u STUIICHTJTUKOJISL.

@deHOoJ: CTPOCHHE MOJEKYNbl, (U3UYECKHe M XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (peHoia.
[Ipumenenue denona.

Anbnerunpl U kemownsi. PopMaIbAETll, alleTalbIeru]: CTPOeHUE, PU3NUECKUEe U XUMUYECKHE
CBOMCTBa (p€aKklLMM OKHUCIEHHS U BOCCTAHOBJICHUS, KA4YE€CTBEHHbIE pEaKUUH), IOJy4yeHUE U
IpUMEHEHHUE.

Ayemon: cmpoenue, Qusuueckue u Xumuyeckue ceoucmea (peaKyuu OKUCIEHUS U
80CCMAHOBIIEHUS), NOTYYEeHUe U NPUMEHEHUE.

OAHOOCHOBHBIE HpeliebHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHasi M YKCYCHash KHUCIOTHI:
CTpoeHue, (uznyeckrue U XUMHUYECKHE CBOMCTBa (CBOMcCTBa, o0mMe Ui Kiacca KUCIOT, peaklus
sTepuduKaImm), norydeHre u npuMmeHenne. CTeapuHoBasi U OJI€MHOBAsk KUCJIOTHI KaK MPeJCTaBUTEIN
BBICHIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIMBBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IeHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIpoan3 ciokHbIX 3PupoB. Kupsl.
I'maponus xxupos. [Ipumenenne xupos. bruonaorudeckas posb KUPOB.

VYrneBonbl: cocTaB, Kiaccuukanus yrieBoaOB (MOHO-, IM- U ToJucaxapujibl). [moko3a —
IPOCTENUIINKA MOHOCaXapu: 0OCOOEHHOCTH CTPOECHUSI MOJIEKYJIbl, (PU3MUYECKHE U XUMUYECKHE CBOICTBA
(B3aumoneiictue ¢ runpokcunom meau(Il), okucinenne aMMuayHsIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOXKEHHUE TIIOKO3bI),



HaxXOXJEHHWE B IpUpOJie, IPUMEHEHUe, Ouonorndeckas poib. Porocunre3. OpykTo3a Kak H30MEp
TJTFOKO3BI.

Caxapo3za — npedcmasumeinb OUCaAxapuoos, 2UOPOIU3, HAXONCOEHUe 8 NPUPOOe U NPUMEHEHUe.

Kpaxman u wnemmosno3a Kak Opupoasble monuMmepbl. CTpoeHHe Kpaxmalia U IEJUTOJIO3BL.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAIPEAKIIHSI C HOJIOM).

JKCNEePUMEHTAIbHbIE METO/IbI H3YUeHHs BEIIeCTB U UX NMpeBpaleHuii

[IpoBenenue, HaOMIOAEHHE W OMKMCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHUPTOB,
KAUECTBEHHbIE pEaKLUMU OJHOATOMHBIX CHUPTOB (OKuciaeHHEe AdTaHona okcuaoM Menu(Il)),
MHOTOaTOMHBIX CIUPTOB (B3auMojeiicTBue riuuepuHa c ruapokcunom wmeau(ll)), anbaerumon
(oxkHucneHre aMMUAYHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumaom menu(ll), B3aumoseicTBre
Kpaxmalia C U0I0M), IPOBEICHNE IPAKTHUECKOM pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétrHble 3agaun

Bbruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOTHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

A30TcoaepKalue OpranHuyeckne coenHeHus

Amunsl. Memunamun u aHUIUH: cOCmMas, cmpoeHue, Quauyeckue U XuUMUiecKue ceolcmeda
(copenue, 83aumooeticmaue ¢ 6000U U KUCIOMAMU,).

AMUHOKHUCIOTEI Kak aM(OoTepHble OpraHuyeckue coequHeHus. Du3nyecKkue M XUMHYECKHE
CBOICTBA aMUHOKHCIIOT (Ha pUMepe IIHIKHA). bruojornueckoe 3Ha4eHHEeaMIHOKUCIIOT. [lenTu sl

benku kak mNpUpPOAHBIE BBICOKOMOJEKYIsApHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4HAasi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OCIIKOB: THIPOJIH3, JI€HATypaIus,
KayeCTBEHHbBIE PEaKIIMK Ha OCNKH.

IKCNePpUMEHTAIbHbIE METOIbI H3YYeHHs BeleCTB U UX NMpeBpaleHui

HabGmionenne u omnucaHue JIEeMOHCTPAIIMOHHBIX  OMBITOB: JCHATypalus OENKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIIUU OCIKOB.

BbicokomosieKyasipHbIE COeTMHEHU S

OcHOBHBIE TIOHSTHS XHMHU BBICOKOMOJICKYJSPHBIX COCIUHEHUI: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEMEeHb MOJMMEpHU3allUU, CPeAHssl MOoJeKyispHas macca. OCHOBHBIE METOJbI
CHHTE3a BEICOKOMOJICKYIIIPHBIX COCTUHEHUHN — MOJIMMEPH3AIHs U TIOJTHKOHICHCAITHSL.

IInacmmaccol (noausmunen, nOAUNPONULEH, NOTUSUHUIXTIOPUO, noaucmupon). Hamypanonoiti u
cunmemuyecKkue Kayuyku (0ymaoueHoswlt, X10ponpeHoablll U U30NpeHosblll). Bonokua: namypanvhule
(x10noK, wepcmo, WENK), UCKYCCMBeHHble (ayemamuoe 80JI0KHO, 8UCKO3a), CUHmMemuyecKkue (Kanpou u
J1A6CaH,).



IKCIEPUMEHTAJIbHbIE METOAbl H3Y4€HHs BEIECTB H UX NPeBpallleHUuH

O3nakomiieHHEe ¢ 00pa3lamMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayuyKOB.
MexnpeaMeTHbIe CBA3U

Peanuzanus MeXnpeaMETHBIX CBsS3€d IpU H3Yy4eHMM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTUMN, TaK U MOHATHH,
SIBJISIFOLLMXCS. CACTEMHBIMU JUIsL OTAENBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOwMe ecTeCTBEHHO-HAy4HbIe MOHSATHSA: SBIEHUE, Hay4HbIH (hakT, TUNOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KJIACCH(PHUKAIMA, NEePUOJUYHOCTh, HAOIIOJCHHE, W3MEpEHHe, HSKCIEPUMEHT,
MOJIEJIMPOBAHUE.

@dusMka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, HYHEPreTUYECKH YPOBEHbD,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BELIecTBA, (U3NYECKHE BEIMUYUHBI U €IUHUIIBI MX

U3MEpEHMUS.
buonorus: KJIeTKa, opraHu3M,  Ouocepa,  oOMEH  BeUIECTB B OpraHusMe,
¢dorocunTe3, OMOIOTNYECKH AKTUBHBIE BeleCTBA (OETIKH, YIIIEBOABI, )KUPHI, epMeHTHI).I eorpadust:
MHUHEpaJibl,  TOpHbIE MOPOJbI, IOJIE3HbIE  HCKONaeMble,  TOILIUBO,

pecypcehl.

TexHonorus: MMUIICBBIC MPOAYKTbI, OCHOBbI PAHOHAJIIBHOI'O IIMTAHHWA, MOIOIIHUE CPpCIACTBA,
JICKAPCTBCHHLIC W KOCMCETHYCCKUC IIpCriaparbl, MaTCpuajlbl M3 HCKYCCTBCHHBIX MU CHUHTCTHYCCKHUX
BOJIOKOH.

11 KJACC
TeopeTnyeckne 0CHOBbI XMMHHU

XUMHUECKUH MeMeHT. AToM. Sapo aToma, H30TOMBI. DJIEKTPOHHASI 000JI0YKA. DHEPTreTUYECKUE
YPOBHH, IOMYypOBHH. ATOMHBIC OpOHTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacClpeacICHUs
JJIEKTPOHOB IO OpPOMUTANSIM B aroMax »JJIEMEHTOB IIE€PBBIX YETHIPEX IEPUOJOB. JIEKTPOHHAS
KOH(UTYpalus aTOMOB.

Ilepnonnueckunt 3axkoH U Ilepuogmyeckas cucremMa XUMHUYECKHX dieMeHTOB  J[.M.
MengeneeBa. Csi3p nepuoanueckoro 3akona u Ilepuoanueckoil cUCTeMbl XUMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa ¢ COBpEeMEHHOM T€OpPHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYyIIaM U MEepUoIaM.
3HaueHue MepruoINYECKOro 3aK0OHa B pa3BUTUH HAyKH.

Crpoenue BemecTBa. XUMHUECKas CBsI3b. BUJIbI XMMUYECKOH CBSI3M (KOBaJIEHTHAs HEMOJSpHAs
U TOJSpHas, MOHHAs, MeTaulnyeckas). MexaHu3Mbpl 00pa30BaHUSl KOBAJIEHTHOM XMMHYECKOM CBS3U
(oOMeHHBIN U TOHOPHO-AaKLENTOPHBIH). BomoponHas cBs3b. BaeHTHOCTB. DEeKTPOOTPHULIATENIEHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.



BemecTBa MOJEKYJIIDHOTO M HEMOJIEKYJISPHOIO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa
BelleCTBA. TUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIA
KPUCTAJTINYECKON PEIIETKH.

[TonssTne o nucnepcHsIx cucremax. VICTMHHBIE W KOJUIOMAHBIE PAacTBOpPbL. MaccoBas nois
BELIECTBA B PaCTBOPE.

Knaccudukanuss Heopranuyeckux coeanHeHH. HoMmeHkmatypa HEOpraHWYeCKHX BEIIECTB.
['eHeTnyeckas CBSI3b  HEOPraHUYECKMX BEIIECTB, IPUHAIJICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuueckass peakuus. Kraccupukamust XUMHUYECKHMX pEaKIUi B HEOPraHUYECKOW H
OPraHMYECKONM XUMHUHU. 3aKOH COXPAHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHsS W IPEBpallCHUs
SHEPrUM NPU XUMUUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT payInyHbIX (pakropoB. OOpaTUMble peaKLUU.
Xumnueckoe paBHoBecue. DaKTOPBI, BIHUAIOLNIME HA COCTOSHUE XUMUYECKOro paBHoBecus. IIpuHnun
Jle latensbe.

Onexkrponutuyeckas aucconmanus. CuipHble H  cia0ble  37ekTponuThl. Cpema BOJIHBIX
pacTBOpPOB BEILIECTB: KHCIas, HEUTpanbHas, 1uenodHas. [lowamue o 6o0dopoonom nokaszamene (pH)
pacmeopa. Peakuium MOHHOTO OOMeHa. [ u0poau3 Heop2aHuieckux u Op2aHu4eckux 6eujecms.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE  peakuuu. [lowamue 06 21ekmponuze pacniasos u
pacmeopos conel. IIpumenenue s1ekmpoausa.

JKCIEePUMEHTAJIbHbIC METObl H3Y4CHHs BEILECTB M UX NPeBpalleHUuH

Hemonctpanust Tabmun — «[lepuoamueckast cucTeMa  XUMHYECKHX anementoB J[.1.
MengeneeBa», H3y4eHHE MOZEIEH KPUCTAIUIMYECKHUX peleToK, HaONIOJIEeHHEe M OMNMCaHUe
JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OIBITOB (pa3io)keHHE TMEepPOKCHIA BOJIOPOJAA B MPUCYTCTBUHU
KaTajan3aropa, ONpPEACIEHUE CpEeAbl PpAacTBOPOB BEILECTB € IOMOLIBIO YHHMBEPCAIBHOIO
UHAMKATOpa, peakllud MOHHOro OOMEHa), IPOBEACHUE MPAKTUUYECKON paboThl «BiusHuEe pa3inuyHbIX
(akTOpPOB HAa CKOPOCTh XUMHUECKON PEAKLIUN».

Pacuérnbie 3a1aun

Pacy€rbl 10 ypaBHEHMAM XUMHUYECKMX PEaKUUil, B TOM 4YHCIE TEPMOXHMUYECKUE PACUETHI,
Pacy€ThI ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBasi JOJI BEIIECTBAY.

Heopranuveckast xumusi

Hewmeramnsl. [Tonoxenne HemeraiwioB B [lepronnueckoi cucteMe XUMUYECKUX anemeHnToB 1. M.
MeHnnieneeBa 1 OCOOEHHOCTH CTpPOEHHUsI aToMOB. PU3MYECKHE CBONCTBA HEMETAIOB. AJUIOTPONHUS
HEMeTaJUIoB (Ha MpUMeEpPe KUCIopoaa, ceprl, pocdopa u yrieposa).

XUMHUECKUE CBOMCTBA BaXXHEHWIIMX HEMETAJJIOB (TalOreHOB, Cepbl, a30Ta, (ocdopa, yriepoaa
U KPEMHHUSI) U UX COeIMHEHUH (OKCHUOB, KMCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX COETUHEHU).

IIpumeHeHNne BaXXHENIINX HEMETAIIJIOB U UX COEUHEHHH.



Mertamuel. Tlonoxkenue meraiuioB B Ilepuomnueckoil cucreme XxuMuueckux sieMeHtoB JI.M.
MengeneeBa. OCOOEHHOCTH CTPOEHUS ANIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mmume pusndeckre
cBoiicTBa MeTaJUIOB. CIJIaBbl METAJUIOB. DJIEKTPOXUMUUECKUN s/l HAPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUILIMX METAJUIOB (HATpWi, Kajaui, KaJbLM{, MarHui, aTlOMUHHM,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHCHHM.

OOmue crocoOsl ToNydeHus: MeTauioB. Memannypeus. Kopposzus memannos.

Cnocobwi 3auumuvt om kopposuu. IIpuMeHEeHE METAIIOB B OBITY U TEXHUKE.

JKcnepuMeHTaIbHbIE METO/IbI H3YUeHH s BelleCTB H UX NMpeBpallleH Uil

N3yuenne kommeknuu  «MeTauibl W CIUIaBbI», OOpa3IlOB  HEMETAJUIOB, PCIICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIOICHNE W OMHCAHUE AEMOHCTPAIMOHHBIX U JJA00PATOPHBIX OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCH/IA ATFOMUHUSI C PACTBOPAMH KHUCJIOT U IeJI0Uei, KaueCTBCHHBIC PEaKIINH
Ha KaTUOHBI METAJIJIOB).

Pacuérnnie 3agaun

Pacuérel Macchl BelecTBa miiM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00bEéMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMHM BEIIECTB, pacdyéThl Macchl (00bEMa, KOJIMYECTBA
BEII[ECTBA) MPOJIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecleYeHWM SKOJIOTHYECKOW, SHEPreTUYeCKOW W THINEBOH 0e30macHOCTH,
pa3BUTUHU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AAaX MMO3HAHUS BEIIECTBU XUMUYECKUX PEAKIIUN.

[IpencraBieans 00 OOIMMX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUS BaKHCHUIIINX
BEIIICCTB.

UenoBek B MHUpE BEIIECTB W MATEpUAJIOB: BAXKHEHUIIHME CTPOUTEIbHBIE MaTepHAabI,
KOHCTPYKLMOHHBIE MaTepualbl, KpacKHu, CTEKJIO, KepaMuKa, MaTepualibl JJis
AJIIEKTPOHMKHU, HAHOMATEPUAJIbl, OPraHUYECKHE U MUHEPAJIbHbIC YI00pEHUS.

XuMUA ¥ 3I0pOBHE YEJIOBEKA: MPaBUiia UCIOJIb30BAHUS JICKAPCTBEHHBIX MpPENapaToB, IpaBuia
0€30MacHOTO HCIOJIb30BaHUS TIPENapaToB OBITOBOM XWMHHU B IIOBCEIHEBHOM JKU3HMU.
MexnpeaMeTHbie CBS3H

Peanuzanust MEXIpEeIMETHBIX CBS3EeH NMpPU M3YY4eHUH OOLIeH M HeopraHmdeckoi xumuu B 11
KJIacCe OCYIIECTBIISAETCSA Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHSATHH, TaKk U
MOHSTUH, SBIISIOMIMXCA CUCTEMHBIMU IS OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TMOHATHSA: HAY4YHBIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CUHTE3, KJaccu(uKaius, MepuogunIHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHNE, U3MEPEHUE,
SIBJICHUE.

dusnka: Marepusi, SHEPrus, macca, aToM, DJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM,



arperaTHOE COCTOSTHHE BEIIECTBa, (PU3MUECKUE BETMUNHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.
Buonorus: kieTka, opraHusM, sKocucTema, ouochepa, Makpo- U MUKpPOIJIEMEHThI, BUTAMUHBI,
0OMEH BELIECTB B OpraHU3Me.
I'eorpadus: MuHepabl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.
TexHonorua: XMMu4ecKkass IPOMBIIUICHHOCTb, METAJUIYpPIUs, IHNPOU3BOACTBO CTPOMTEIBHBIX
MaTepHajoB, CEIbCKOXO03SIMCTBEHHOE MPOU3BOICTBO, HUILEBAs IPOMBIIIICHHOCTD, (papMaleBTH4YecKast
IIPOMBIIIIEHHOCTD, ITPOU3BOJACTBO KOCMETHMYECKHMX IpPENaparoB, IMPOU3BOIACTBO KOHCTPYKLMOHHBIX
MaTepUaioB, NIEKTPOHHAS IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHNHA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYaIOIIMMHUCS IIPOrPaMM
cpeanero oo6mero oOpa3oBaHus (JIMYHOCTHBIM, METAlpeIMETHBIM M TpeaMeTHeiM). Hayuno-
METOJUYECKOW OCHOBOMW ISl Pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHETo
o011ero 00pa3oBaHus SBIISETCS CHCTEMHO- JEATEIbHOCTHBIN MOIXO/I.

B coorBercTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS IMpeaMera «XHUMHsS» Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUs BbIIEICHBI
CJIEIYIOLINE COCTABISIOIINE:

OCO3HaHHE O0YyYaroIIMMMCS POCCUHCKOM TIpaKJAaHCKOM HWAEHTHUYHOCTU — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEEIICHHIO;

HaJM4Y1e MOTUBALIMH K O0OYUYECHHIO;

L[EJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOEKICHWM JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAJAULIUN 0a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUuXcsi PYKOBOJACTBOBATHCS B CBOCH JI€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IIPUCYIIUMH LEIOCTHON CHCTEMEXUMHUECKOTO 00pa30BaHUs;

HaJIM4Yue TMPAaBOCO3HAHMS SKOJIOTHUYECKON KyIbTYphl U CIOCOOHOCTH CTaBUTH 1€ U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOH U
BOCIIMTATEIbHOW JIEATENIbHOCTH B COOTBETCTBUM C T'yMAaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U HJ€ajJaMH POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa,
OPUHATBIMU B OOIIECTBE HOPMAaMHM M IpaBUJIAMH IOBEIEHHUSA, CIIOCOOCTBYIOIIMMHU MpOIEccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0YYaIOIIUXCSl.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMETa «XHUMHUS OTPakatoT c(hOPMUPOBAHHOCTh OIIbITA
MO3HABATEIILHON M TPAKTUYECKOM JeATENbHOCTH OOydYalomuXcsl IO pealu3aludyd TMPUHATHIX B
oO11eCTBE IEHHOCTEN, B TOM UHCJIE B YaCTHU:

1) rpaxaanckoro BoCHUTAHMUS:

OCO3HAaHMA OOYYAIONMMMHUCS CBOMX KOHCTHTYIMOHHBIX TpaB M OOS3aHHOCTEH, yBaXEHHS K
3aKOHY M IIPABOTIOPSIIKY;

NpEeACTaBIeHHs O CONMANbHBIX HOPMaxX M MPaBHIaX MEKIMYHOCTHBIX OTHOIIEHHH B
KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH €ATETFHOCTH ITIPH CO3JAHMHM YYeOHBIX MPOEKTOB,
peHICHI/H/I y‘le6HI>IX U IIO3HABATCJIBHBIX 3a1a4, BBIIIOJTHEHUHN XUMHYCCKUX 3KCHepI/IMeHTOB;



CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IPYTUX IMpH
aHaJIM3€e Pa3IUYHbBIX BUJOB YUeOHOU EeATEITHHOCTH;

2) HNATPHOTHYECKOI0 BOCIIUTAHMS

HECHHOCTHOI'O OTHOICHUS K HCTOPUICCKOMY U HAYUYHOMY HACJICAHUIO OTCUYCCTBCHHOM XHMUU,

YBaXXCHUA K IIPOLECCY TBOPUECTBA B obnactu TEOpHUU U MPAKTUYCCKOIo IMPUMCEHCHUA XHUMUH,
OCO3HAaHHUA TOIrO, YTO AOCTHMIKCHHA HAYKHU CCThb PC3YJIbTAT MJIMTCIBbHBIX Ha6JII0l[eHI/II>'I, KPOIIOTIMUBBIX
OKCIICPUMCEHTAJIBHBIX IIOMCKOB, IIOCTOSHHOI'O Tpyda yLIéHBIX H IIPAKTHUKOB;

HHTEPECAa U IIO3HABATCJIBbHBIX MOTHUBOB B IIOJYUCHHUH U IMOCICAYIOLIEM aHAIN3EC I/IH(l)OpMaLII/II/I (¢}
NEPCAOBBIX JOCTUKCHUAX COBpCMeHHOﬁ OTEYCCTBCHHOM XHMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMA:

HPaBCTBCHHOI'O CO3HAHHA, STUYCCKOI'O NOBCACHUAA,

CIIOCOOHOCTH OIICHUBATh CUTyallUHd, CBA3aHHBIC C XHMHYCCKHMHU ABJICHUAMU, U IIPUHUMATH
OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBIU ICHHOCTH,

TOTOBHOCTH OII€HUBAaTh CBOE IMOBCACHUC U IIOCTYIIKH CBOHUX TOBapI/II_Heﬁ C HO3I/IHI/II>'I
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U OCO3HAHUC HOCJIGIICTBPIP'I OTUX ITOCTYIIKOB;

4) popMupPOBAHUS KYJILTYPbI 310POBbA:

MOHMMaHMsI LEHHOCTEW 370pOBOr0 W 0Oe30macHOro oOpa3a JKU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

co0uroIeHHs TTpaBuiI 0€30IacHOTO 0OpaIeHHsI ¢ BEMIECTBAMH B OBITY, TOBCEHEBHOM KU3HU U B
TPYAOBOM AEATEIbHOCTH;

IIOHMMAaHMsI LIEHHOCTH NPaBUJ UHAWBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€30IacHOrO MOBEAEHUS B
CUTYaLUsX, YIPOXKAIOIIKX 37J0POBBIO U JKU3HHU JIIOJEH;

OCO3HaHMs IOCHEACTBUI M HENPUATUS BPEOHBIX IPHUBBIYEK (YNOTPEOJCHHS aAJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpyaosoro Bocnuranus:

KOMMYHHKATHBHOI KOMIIETEHTHOCTH B y4eGHO-HCCIIEI0BATEIILCKOI IS TeIbHOCTH,001IIECTBEHHO
TIOJIE3HOI, TBOPYECKOI 1 APYTUX BHAAX JCATEIHHOCTH;

yCTaHOBKI/I Ha AKTHUBHOC y‘laCTI/Ie B peIHeHI/H/I HpaKTquCKI/IX 3a1a4 COHHaJII)HOI?'I
HAMPaBJIEHHOCTH (B PAMKaX CBOETO KIIAcca, ITKOIB);

WHTEpeca K  IIPAKTHYECKOMY M3ydEHHIO npodeccuit Pa3ITHYHOTO pona,
B TOM YHCIIe Ha OCHOBE PUMEHEHHUS TIPEAMETHBIX 3HAHUIT 110 XHMHK;

YBOKEHHS K TPYAY, JIOISIM TPy/a M PE3yJIbTaTaM TPYI0BOM JIeITENLHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BBIOODPY MHIMBHIYANbHOH TPAeKTOPHH 0Opa3OBaHHUS,
Oyaymei npoecCMM W peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TTOTpeOHOCTe 00mecTBa;



6) JKO0JIOTHY€CKOr0 BOCIIMTAHUA

IKOJIOTHYECKH IIeJIeCOO0Pa3HOr0 OTHOIICHUS K TMPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3emiie;

MMOHUMAHUS TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MPOOIeM, BIUSHUS 3KOHOMUYECKHX
MIPOIIECCOB HAa COCTOSTHUE MPUPOJTHON U COITMATIBHOU CPEIbI;

OCO3HAaHUs HEOOXOJUMOCTH WCIOJIb30BAHUS JIOCTHIKCHUW XHMHUU MJII PEHICHUS BOIPOCOB
PaIrMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOTO HEMPUATHUS JIEHCTBUM, MPUHOCAIINX BPEl OKPYKAIOIICH MPUPOIHOU cpele, YMEHUS
MPOTHO3UPOBATh HEOIATONPUSTHBIE KOJOTUYCCKUE TOCTECACTBUS MPEANPUHUMACMBIX JCUCTBHNA H
Mpea0TBpaIiaTh ux;

HAJIWYUS Pa3BUTOTO OKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTHYECKOW KYyJIbTYphl, OIBITA
JEATEeILHOCTH YKOJOTUYECKON HANPaBIEHHOCTH, YMEHHUSI PYKOBOJACTBOBATLCS MMH B ITO3HABATEIBHOM,
KOMMYHHUKATHBHOW ¥ COLMAJIBHOW TPAKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO TMPOTHBOCTOSTH
Ue0JIOTHH XeMohoouu;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKH 1 0OILECTBEHHOU NMPaKTUKH;

NOHMMaHMsl CHeuu(pUKd XUMHMHM Kak HayKM, OCO3HaHuUsi €€ poiau B (GOpMHUPOBAHUU
pPalMOHAJIBHOTO  HAy4YHOIO  MBIIUICHHS, CO3JJaHUU LIEJIOCTHOT O npeACTaBIeHus 00
OKpPY’KaroIlleM MUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, B IO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEN
U pELIeHUH MTPOOJIEM COXPAaHEHUS PUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOON 3HAYMMOCTM XUMHUHM JJIs COBPEMEHHOM LMBMIM3alMU: B €€
FYMaHUCTUYECKOW HAIPaBI€HHOCTH M BaXXHOM poJIM B CO3JaHUM HOBOM 0a3pl MaTepHalbHOM
KYJBTYpbl, PELIEHUU TIJI00ANbHBIX HPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKOH, MHIIEBON M AKOJOTHYECKON OE30MacCHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00ECIICUCHUN
YCIOBUH YCIEIIHOTO TPYAA U 3KOJOIMUECKUKOM(OPTHON KHU3HH KaXKA0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: IIOHUMAaHUs CYLIHOCTH METOJOB ITO3HAHMS, UCIIOJIb3YEMBIX
B ECTECTBEHHBIX HAyKaX, CIIOCOOHOCTM HCIOJb30BATh IOJy4YaeMble 3HAHUA JJIS aHaIW3a |
OOBSICHEHHUS SIBJICHUI OKpYKAIOLIEro MHpa U TMPOUCXONALINX B HEM W3MEHEHUN, YMEHHS JeNaTh
000OCHOBaHHBIE 3aKJIIOUEHHS] HA OCHOBE HAayYHBIX ()aKTOB M MMEIOLIUXCS JAHHBIX C LENbIO MOTY4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHUE 3HAHUS JUIsl pelleHus npolieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

HHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOMN AEATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHMIO, K aKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHHUH MO XMMHUU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B pa3Iu4HbIX chepax npodeccrnoHalbHOMN 1eATeIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOTO mpeaMmeTa «XHUMHUsS» Ha yPOBHE CPEIHETrO
o0mero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC IS  (OPMUPOBAHUS MHPOBO33PCHHSI  OOYYAIOUIMXCS MEXKIUCIUTUTMHAPHBIC
(MeXIpeaIMeTHbIC) OOIIeHAYYHBIC MOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpPA U
crnenupuKy METOJIOB TIO3HAHMS, HUCIOIb3YEeMBIX B ECTCCTBCHHBIX HayKax (MaTepwsi, BEUIECTBO,
SHEprus, SBJCHHE, MPOIIECC, CUCTEMa, HayYHbIH (aKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHusl, UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC ydeOHbIe ACHCTBHS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (GopMUpPOBaHHE (QYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBHONH KOMIIETCHIIUU
00ydJaromuxcs;

CIIOCOOHOCTH 00yJarmuxcs HCIIOJIB30BATh OCBOEHHEBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBbIC ACHCTBHS B MO3HABATEILHOW M COLMATBLHOU
MIPAKTHKE.

MeTtanpeMeTHbIe  pe3y/bTaThl  OTPAKAIOT  OBJIAJICHHE  YHUBEPCAJIbHBIMH  YYCOHBIMH
MO03HABATEIIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/IbHbIEe YHHBepcaJbHbIe yueOHbIe JeiicTBUS
ba3oBbie jiornyeckue 1eHCTBUA:

CaMOCTOSITENTLHO ~ (OPMYJIMPOBAaTh M aKTyalIM3HpOBAaTh MpOOIEeMy, BCECTOpDOHHE &
paccMaTpuBaTh;

ONPEIEIATh LENH NEATEIbHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH UX JTOCTHUXKEHUS, COOTHOCHUTD
pE3yJIbTaThl ACSITEIBHOCTH C IIOCTABICHHBIMU LIEJISMU;

HCIIOJIB30BaTh [P OCBOCHUHU 3HAHUW ITPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATh XapaKTEPHBIE
IIPU3HAKU MOHATUHI U YCTaHABIIMBATH MX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TIOHATHS JUIS
00BSICHEHUS OTACTBHBIX (PaKTOB U SBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKALIMU BELLIECTB U XUMUYECKUX PEaKIHii;

YCTaHaBIIMBATh IPUYNHHO-CIICCTBEHHBIC CBSI3M MEXIY H3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pacCyKIeHHUs (MHIYKTHBHBIC, NEIYKTHBHbBIC, [0 aHAJOTMM), BBISBISATH
3aKOHOMEPHOCTH U TNPOTHBOPEUHS B pPaCCMATPUBAEMBIX SIBICHHSX, (OPMYJIUPOBATH BBIBOABI U
3aKIIIOUYEHUS,

MPUMEHSTh B IpoOlleccCe MO3HAHUS, MCIONb3yeMble B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNi, MPeoOpa3oBbIBATE MOJICNbHBIE IMPEICTABICHUS — XUMMYECKHHM 3HAaK (CMMBOJ) 3JIEMEHTa,
XUMHUYecKass (QopMmyJsia, YypaBHEHHE XUMHYECKOM peakiuu — TpU pelIeHUH Yy4eOHBIX
[IO3HABATEIBHBIX M IPAKTHUYECKUX 3a4ad, NPUMEHATH Ha3BaHHBIC MOJCIIbHBIC IIPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX NMPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKLIAN.



Ba3oBble ucciienoBarebckue 1eHCTBHSA:
BJIAJIETh OCHOBAMHU METO/I0B HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

(GbopMyIMpoBaTh LIEIH U 3314l UCCIEI0BaHNUs, UCIIOIb30BaTh MOCTABICHHbBIE U CAMOCTOSATEIHHO

chOpMyIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHHSI MOCHOBBI JIIsi (DOPMHUPOBAHWS
TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

BJIAJICTh HAaBBIKAMU  CAMOCTOSITEJIBHOIO  IUIAHMPOBAHHUS U  IPOBEICHHUS  YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOJIOaTh 3a XOJOM MpOIecca, CaMOCTOSITEIIBHO
POTHO3UPOBATh €ro  pe3yibTar, (QOopMyIupoBaTh OOOOLIEHHS W  BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIA OTYET O MPOJICITAHHON
pabore;

MPUOOPETaTh OMBIT YYEHUYECKOW MCCIICIOBATEIBCKON U MPOEKTHOW NEATEIBHOCTH, MPOSBISATh
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIHLHOMY TOUCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/ad,
MPUMEHEHHUIO PA3JIMYHBIX METO/I0B ITO3HAHMUSL.

Pabora c undopmanmeii:

OPUEHTHUPOBATHCA B Pa3IUYHBIX HCTOYHUKAX WHGOpMAIUU (HAYYHO-TIOMYJISIpHASI JIUTEpaTypa
XUMHYECKOTO  COJIEp)KaHUs, CIOpaBOYHbIE TMOcoOHs, pecypchl HHTepHeTa), aHAIU3UPOBATH
WH(GOPMAIIHIO PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU OIICHUBATH €€ JOCTOBEPHOCTH
Y HEIIPOTUBOPEUYUBOCTH;

dbopMyIMpoBaTh 3ampoCchl W TPUMEHITH pa3IUYHBIE METOABI MPH TIOUCKE H OTOOpe
uH(pOpMaIiu, HEOOXOAUMOI JIJIs BHITIOJIHEHUST Y4EOHBIX 3a]1a4 OMPEIeIEHHOTO TUTIA;

MPUOOPETaTh ONBIT HCIIOJIB30BaHHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TMPEACTABICHUS HHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAUECTBE CPEACTBAa MpH paboTe ¢ XMMUUYECKOW HH(pOpMaIueH:
OPUMEHSTh MEXIIpeAMeTHble (pu3uueckrue M MaTeMaTU4YeCKue) 3HAKH W CHUMBOJBL, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CHUMBOIMUYECKHE CPEICTBAHATIISTHOCTH.

KoMmyHHKaTHBHBIE YHHBepcajibHbIe y4eOHbIe /eliCTBHUA:

3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOW TeMbl B XOJie¢ JAWaJora W/Wid JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (HOPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTENHHO BBIMOIHEHHS! MPEATI0KEHHON
3a/1a4i;

BBICTYNIaTh C IPE3€HTAlMEd pPE3yJabTaTOB IIO3HABATEIbHON JESATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHHKAMU IPU BBINOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
IPaKTUYECKOH pPabOThl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealM3allii y4eOHOro
npoekta u  (GopMynMpoBaTh BBIBOJABI IO pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAaHUM MyTEM
COI'JIACOBAHUS MO3ULIUI B X0J1e 00CYKIeHNUs U OOMEHAa MHEHHUSIMHU.



PeryasiTuBHbIe YHUBepcajibHble y4eOHbIE eiiCTBHUS

CaMOCTOSITENILHO TUIAHUPOBATh H  OCYIIECTBIATH CBOIO IMO3HABATENBHYIO JIEATEIHHOCTH,
ompezenss e€ LeAM W 3aJauyd, KOHTPOJIMPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeiaraeMblii  aNrOpUTM JEHCTBUN TIPH BBIOJHEHUU YYEOHBIX M MCCIEAOBATEIbCKUX 3ajad,
BBIOMpATh Hanbosee 3(P(EKTUBHBIM CIOCOO MX pemIeHHUs ¢ YYETOM TOJYyYCHHsS] HOBBIX 3HAHHMHA O
BEIIECTBAX M XUMUYECCKUX PEaAKIIHSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a NCAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTrHpie  pe3ynbTarbl  OCBOEHMS  Kypca  «OpraHuuyeckas  XUMHUS»  OTpPa)aror:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XHMHUYECKON COCTABJISIIOIICH €CTECTBEHHO-

HAyYHOU KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUN MPUPOBI, B HOPMUPOBAHUH MBIILICHUS U
KYJIBTYPbl ~ JHYHOCTH, €€ (YHKIHOHAIBHOW TI'PAMOTHOCTH, HEOOXOMUMOW IS  PEUICHHS
NPAKTUYECKUX 3a/ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 370pPOBBIO U
MIPUPOJHON CPEE;

BJIAJICHUE CHCTEMOM XMUMHUYECKHMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIATalOIINE MOHSATUS
(XMMUYECKUII ~ DJIEMEHT, aToM, OJJIEKTpOHHas o00oJiouka aToMa, MOJIEKYyJa, BaJEHTHOCTbD,
ANEKTPOOTPHUIIATENLHOCTh, XUMUYECKas CBS3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U COKpamEHHas),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKeNeT, PYyHKIIMOHAIbHAS TPYIIa, paguKal,
M30MEpUsl, U30MEPBI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U a30TCOAEPKALIUE
COCIMHEHUS, MOHOMEP, TTOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS ); TEOPUHU U
3aKOHBI (TEOpHUsl CTPOCHMsI OpraHuueckux BemecTB A.M. ByriepoBa, 3aKOH COXpaHEHHs] MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XMMHUH; MUPOBO33PEHUECKUE 3HAHUS, JISKAIE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (PAKTOIOTUYECKUE CBEACHUS
O CBOICTBax, COCTaBe, TMOJY4YCHHMH M OE30IaCHOM HCIOJIb30BAHWN BAXKHEUIIUX OPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOH 1eATEIHHOCTH YETIOBEKa;

c(OPMUPOBAHHOCTh YMECHHI BBISBIISATH XapaKTCPHBIC MPU3HAKH MOHITHIA, YCTAHABIUBATh  HX
B3aMMOCBS3b, MCIOJIb30BATh  COOTBETCTBYIOIUME  IIOHATHUS MPHU ONKMCAHUU COCTaBa, CTPOCHUSA U
MPEBPALLCHUN OPTraHUYECKUX COEANHEHHUI;

c(hOpMHUPOBAHHOCTH YMEHHUI HCIIOJIb30BAaTh XUMHYECKYIO CUMBOJIMKY JJISt
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (POPMYINI OPTaHHMUYECKUX
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX pPEaKLMi, W3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHUYECKUX
BEILIECTB ISl MJUTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIUBATh MPUHAATIE)KHOCTh HM3YUEHHBIX OPraHUYEeCKHX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIpeneIEHHOMY Kilaccy/TpyIe



coeMMHEHUH (YTJIeBOOPOJIbI, KUCIOPOA M a30TCOACPIKAIINE COCIMHEHHS, BBICOKOMOJICKYJISPHBIC
COCIMHEHUS ), TaBaTh UM Ha3BaHMs 10 cuctemarndyeckoit HomeHkiarype (IUPAC), a Takxe NpuBOIUTH
TPUBHAJIbHBIE Ha3BaHHs OTACIBHBIX OPraHWYECKUX BEHIECTB (ITWJICH, MPONHIEH, AalleTUJICH,
STUJICHTJIMKOJb, TIUIEPUH, (eHoN, GopManbIeTu, ameTaabJIeTu, MypaBbHHAS KHUCIIOTAa, YKCYCHAas
KHCJIOTA, OJIEMHOBAs KHCJIOTa, CTEAapUHOBAs KHUCIIOTa, TJIOKO3a, (DpyKTO3a, Kpaxmal, IeJUTHJI03a,
[JIALMH);
c(hOpPMHUPOBAHHOCTb YMEHUS ONPECISITh BUIBl XUMUUECKOU CBS3U B OPTaHUUECKHUX COSTUHEHUSIX
(oguHapHBIE U KpaTHBIE);
c(hOPMHUPOBAHHOCTh YMEHHUSI IPUMEHSATH OJIOKEHHUSI TECOPUHU CTPOCHHSI OPTraHUYCCKUX BEIIECTB
A.M. BytnepoBa aiisi 00BsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, (U3MUYECKUE M XHUMHYCCKHE
CBOMCTBAa THUIHMYHBIX IPEJICTABUTENICH Pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
OTHJICH, TPONWICH, aleTwieH, OyraaueH-1,3, mermnOyraawen- 1,3, OeH30J, METaHOJ, 3TaHOII,
STUJICHTJIMKOJb, TJIMIEPUH, (DEHOJ, aleTanbAeTH]l, MypaBbHHAs W YKCyCHas KHCIOTBI, TJIIOKO3a,
Kpaxma, [eJUTI0JI03a, AaMUHOYKCYCHAsl KUCIOTa), WITIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEX1Y HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINH ¢ MCTIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYyIT;
c(OPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh HMCTOYHHUKH YIIIEBOJIOPOIHOTO CHIPhs (HE(TH,
OPUPOJHBIN Tra3, Yroib), CHOCOOBI HMX TNepepabOTKM M MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;
c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHHUSM (Macchl,
00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIIMH 1O U3BECTHBIM ~ Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH);
c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMON 3HAHWUH OO0 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPH U3YUYECHUHU BEIIECTB U XMMUYECKUX sIBIICHUN (HabmoaeHue,
U3MEpPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), HCIOIB30BaTh CHUCTEMHBICE XHUMHYECKHUE 3HAHUS IS
OPUHITUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;
c(hOpMUPOBAHHOCTh YMEHUI COOJII0IaTh npaBuja  IOJIb30BaHUSA XUMUYECKON
MOCY/10¥ ¥ TabopaTOpHBIM 000PYAOBAHHUEM, a TAKXKE ITpaBUiIa OOpAIlIeHNUs C BEIIECTBAMUB
COOTBETCTBHUU C MHCTPYKIIMSIMH TI0 BHITTOJTHEHUIO Ta00PATOPHBIX XUMUYECKHIX OTBITOB;
c(hOpMUPOBAHHOCTH yMEHUH TJIAHUPOBATh M BEIIOJHSITH XAMHYECKHH
JKCIIEPUMEHT (MIPEeBpalleHHs] OPraHWYeCKUX BEIIECTB IMPU HArpeBaHUM, IOIYYEHHE OTHICHA U
W3y4YEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHMYECKUX BEIIECTB, JACHATypalus OENKOB Mpu
HarpeBaHUU, I[BETHBbIC PEaKIMU OENKOB) B COOTBETCTBUU C MpaBHJIAMU TEXHHKHU O€30MaCHOCTH IMPH
oOpalieHun C BEHIECTBAMH U JIADOpaTOpPHBIM  00OPYIOBAaHWEM, TIPEJICTABIATH PE3YJIbTATHI
XUMHYECKOTO OJKCIepUMeHTa B (opMe 3alliCHh ypaBHEHUH COOTBETCTBYIOUIUX pEaKIUd |
(GbopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATh XHUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MaccoBOi nHpopmanuu, IHTEpHET U APYTUX);

c(OpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUIa SKOJOTHUYECKH 1€I1eCO00Pa3HOro MOBEACHHS B
OBITY U TPYIOBOU NEATEIILHOCTU B ILIEJIAX COXPAHEHHUS CBOETO 3JJ0POBbS M OKPY>KAIOIIEH MPUPOJTHON
Cpellbl, OCO3HABATh OMACHOCTb BO3JICHCTBUS HA KUBBIE OPraHU3MBbI ONPEACNEHHBIX OPraHUYECKUX
BelecTB, MOHWMasi cMbici Tokasarens [IJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHHS |
MPEIOTBPALCHHS KX BPEIHOIO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

JUTISE O0YYaroNNXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE MPUMCHSTH 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBICHUI;

JUISL CIICTIBIX M CIA0OBHISANIMX OOYYArOMIMXCs: YMEHHE HCIOJb30BaTh PENbeHO TOUYCUHYIO
cucreMy obo3naueHuit JI. bpaitis nis 3anucu XxuMudeckux Gopmy.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHNUS Kypca «O011as 1 HeopraHudeckast XUMHUsD OTPayKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI: O XHMHUYECKOM COCTaBIAIONIEH €CTeCTBEHHO-HAYYHOMN
KapTUHBl MHpA, POJIM XUMHHM B IO3HAHWUU SIBICHUH NPUPOJbL, B (OPMUPOBAHUM MBILIUICHUS U
KYJIBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMO NIJIsl pelIeHHs PAKTUYECKUX
3a/1a4 U 9KOJIOIMYeCKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpee;

BJIAJICHUE CHCTEMOM XMUMHUYECKHMX 3HAHHUW, KOTOpas BKJIIOYAECT: OCHOBOIIOJATalOIINE MOHSATUS
(XMMHYECKHUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JICKTPOHHBIE OpPOMTAIM AaTOMOB, MOH, MOJICKYIa,
MOJIb, MOJIAPHBIA 00BEM, BaJIGHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTD, CTETIEHb OKHCIICHUS, XUMHUECKas
CBsA3b (KOBAJEHTHAs, MOHHAs, METAJJIM4ecKasl, BOJOPOJHAs), KpUCTAIIMYECKas peIIETKa, THUIIbI
XUMUYECKUX PEAKIUi, PacTBOpP, 3IEKTPOJUTHI, HEIIEKTPOIUTHI, IJICKTPOIUTHYECKAs THUCCOLUALNSA,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peakluy, XMMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (T€OpHs NEKTPOIUTHUECKON AUCCOMalny, nepuoandyeckuit 3akon .M. MenneneeBa, 3aKoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpAIllEHUs SHEPrud IpPHU XUMHUYECKHX
peaxknusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XUMUHM, MUPOBO33PEHUYECKHIE 3HAHUS, JICXKAIIUE B
OCHOBE IMOHMMAaHUSI IPUIMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (paKTONOTHYeCKre CBEACHNUS
O CBOWCTBaX, COCTaBe, MOJIYYEHUH M OE30IaCHOM HCIHOJIb30BAHMM BaKHEHIINX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUUECKOH 1EATEIbHOCTH YEJIOBEKA;

Cc(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPU3HAKH MOHATHH, yCTaHABIMBaTh  UX
B3alMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOLIME MOHSTHUSI TIPU OMHCAHUM HEOPraHUYECKHX
BELIECTB U UX NPEBPALLECHUN;



c(hOpMHUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JJIs
cocraBneHUs (GopMyln BEIIECTB U ypaBHEHWH XUMHUYECKUX PEAKIUH, CHCTEMaTHYECKYIO
nomenkiaarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTACIBHBIX HCOPTaHHYECKUX BEHICCTB (yrapHbIi
ras, yrjieKuciblil ra3, aMMHaK, ramé€Has HU3BECTb, HeraméHas M3BECTb, NUTbEBasg COAA, NMUPUT U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHHUH OMPEACNATh BaJCHTHOCTh M CTEICHb OKUCICHHS XUMHUYECKUX
3JIEMEHTOB B COEIUWHEHUSX PA3IUYHOIO COCTaBa, BUJ XMMHUYECKOHN CBsi3U (KOBaJCHTHAs, MOHHAf,
METAJJIMYECKasi, BOJOPOJHAs) B COCAMHCHUSAX, THI KPHUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIIpHasi, MOHHAsI, MeTa/lInyeckas), XapakTep Cpelibl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBY K ONPEICIEHHOMY KIIACCy/TPYIIe COSTMHEHUH (TIPOCTHIE BEIIECTBA — METAILIBI U HEMETAIIIBI,
OKCH/Ibl, OCHOBaHHsI, KUCIOTHI, aM(POTEPHbIE TUIPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHH PACKpPHIBATh CMBICTT MEPUOINYECKOTO 3akona /[.W.
MenpeneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO U IIPOrHOCTHYECKYIO
NIV

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB Ilepuommyeckoit cucrembl xumudeckux siemeHtoB [[.M. Menneneena,
UCIIOJIB3Ys MTOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTATINY,
«QHEPreTUYECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHA U3MEHEHHUS CBOMCTB XUMUYECKUX IJIIEMEHTOB
U UX COEIMHEHMU 1o nepuojaM u rpymnmnam [lepuoamueckoil cucteMbl XUMUYECKUX 35ieMeHToB [I.1.
Menneneena;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOWMCTBA
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE TEHETUYECKOM
CBSI3U MEXIy  HEOPraHMYEeCKUMU BEILIECTBAMH C MOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIU;

chOpPMUPOBAHHOCTh YMEHHUSI  KJIACCH(PHUIMPOBATh XUMHUYECKHE  PEAKIUU M0 Pa3InIHbIM
npu3HaKaM (YUCIy U COCTaBYy PEArupyIONINX BEIIECTB, TEIIOBOMY 3(PQEeKTy peakiuu, W3MEHECHHUIO
CTETIeHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YYACTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABJISATh YPaBHEHUS PEAKUUU Pa3TUYHBIX THUIIOB, TOJIHBIE U
COKpaIIEHHBIE YpaBHEHHsI PeaKkIuii HOHHOTO OOMEHa, YYUTHIBasl YCIOBHs, IPH KOTOPBIX 3TH PEaKIUU
UIYyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKAAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHWYECKUX BEIECTB, PACIO3HABATh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCJIHMTEIBHO- BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCPEICTBOM COCTABJICHUS HIEKTPOHHOTO OallaHca 3TUX PEaKIIHii;



C(OPMHUPOBAHHOCTE YMEHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM peakuuu OT
pa3uyHBIX  (DAKTOPOB; XapakTep CMENICHHs XUMHYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTeus (mpuanun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh XHMHUYECKHE IPOLIECCHI, JIEKAIIUE B OCHOBE
IPOMBIIIJICHHOTO  [OJIyYEHHs] CEpPHOM  KHCIOThI, aMMMaka, a Takke C(pOpMUPOBAHHOCTh
npeAcTaBieHUd 00 OOIMX HayyHBIX NPUHIMIAX M DKOJOTMYECKHX IMpoOieMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOIUTH BHIYUCICHUS C UCTIOIb30BAHUEM TTOHSTHS
«MaccoBasi J10Ji BEILECTBa B PacTBOPE», OOBEMHBIX OTHOLIEHHUH Ta30B MPU XMMUYECKHUX PEAKLUsX,
Macchl BEIIECTBa WM 00BEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WIH O0BEMY
OJIHOTO M3 Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, TEIUIOBOro 3¢ ¢eKTa peakiyuy Ha OCHOBE 3aKOHOB
COXPaHEHHUsI MACCHI BELIECTB, IIPEBPALLICHHS U COXPAHCHUSAIHEPT Y,

Cc(OPMHUPOBAHHOCTb YMEHHH co0uo1aTh IIpaBWjla  I0JIb30BAHUSA XUMHYECKON
nocy10i 1 1abopaTopHBIM 000PYIOBAHUEM, A TAKXKE ITPaBHUiIa 0OpaIleHHs C BEIECTBAMUB
COOTBETCTBHUHU C MHCTPYKLUSAMH I10 BBIIOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;
c(OpMHUPOBAHHOCTh yMEHUHI IJIAHUPOBATH U BBINOJHATH XUMHUYECKHUH
9KCHEPUMEHT (Pa3yIo’KeHHE MEePOKCUIa BOOPOJIa B MPUCYTCTBUM KaTaau3aTropa, ONpe/ieieHue Cpebl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHIMKATOpPA, BIMSHHUE PAa3UYHBIX (PAaKTOPOB Ha
CKOPOCTh XMMHYECKON pEaKLUH, peaklMy MOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLMU Ha cyibdar-,
KapOOHAT- W XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM
«Metamnb» 1 «HeMeTanas») B COOTBETCTBUH C MPaBUJIaMU TEXHUKH 0€30M1aCHOCTH MPHU OOpaIIEHUH ¢
BEIIECTBAMH W J1aOOpaTOpPHBIM  OOOpPYIOBaHHMEM, TMPEACTABIATH  PE3YNbTaThl  XUMHYECKOTO
9KCHEpUMEHTa B (pOpME 3aluCU ypaBHEHUN COOTBETCTBYIOIIUX peakiuil U (GopMyInpoBaTh BHIBOJbI
Ha OCHOBE 3THUX PE3YyJIbTAaTOB;

C(OPMHUPOBAHHOCT YMEHHUI KPUTHUYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(OpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKaIUK, IHTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOIIOIATh MPaBUIIa KOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEAECHUS B
OBITY U TPYIAOBOMH JESITEILHOCTH B LIEJSAX COXPAHEHUS! CBOETO 3/J0POBbsSI U OKPYKaOIEH MPUPOIHOMN
Cpenbl, OCO3HAaBaThb OIACHOCTb BO3JEUCTBHS Ha JKUBBIE OPraHU3MBI OIPEIEIEHHBIX BEIIECTB,
noHumas cMmelcn  mnokazarens [IJIK, mosicHaTh Ha mpumepax cHnocoObl yYMEHBUIEHHS H
IIPENOTBPALICHUSA UX BPEAHOIO BO3JEHCTBHS HAa OPTaHU3M YEJIOBEKa,;

Ul 00YyYaroUMXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/]aX MO3HAHUS BEILECTB U XMMUYECKHX SIBICHUIA;

JUIS CIIETIBIX M CJIA0OBUIALIMX OOYYArOIIMXCSA: YMEHHE HCIOJb30BaTh PENbe(HO TOYEUHYIO
cucremy obo3Hauenuii JI. bpaiins nis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
No HaumenoBanue KonnuectBo OCHOBHEIE BUIBI IE€ITEILHOCTHA
/1 pa3liesioB U TEM 4acoB [IporpammHoe coneprxanue o0yJaromuxcst

y4eOHOr0 IpeIMeTa

Pa3znen 1. TeopeaneCRne OCHOBBI opraﬂnquRoﬁ XUMHUH
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[Ipenmer
OPraHMYEeCKOU XUMHUH.
Teopus crpoeHus
OpPTraHUYECKUX
COCIUHCHHI

A.M. bytnepoBa

3

[Ipeamer opraHn4eCcKON XUMHUM:

€€ BO3HUKHOBEHUE, pa3BUTUE U
3HAQYEHHE B IIOJIYYCHUHU HOBBIX BEIIECTB
U MaTepuasioB. Teopus cTpoeHUs
OPraHUYECKUX COCAUHECHHI

A.M. byrneposa, €€ OCHOBHbIE
nonoxkeHus. CTpyKTypHbIe (hOpMYIIbI
OpraHMYeCKHX BemecTs. ['omomorus,
n3oMepusa. XMMHAUYECKasl CBA3b

B OPraHUYECKUX COCIUHEHUAX: KPAaTHbIE
CBS3U, G- U TT-CBS3H.

[TpencraBienue o knaccuduranum
opraHnyeckux pemects. HomeHnknarypa
OPTraHUYECKHX COCAUHECHHI
(cucTematuyeckasi) U TpPUBUAJIbHBIE
Ha3BaHUs BAKHEUIIUX [IPEACTABUTENIECH
KJIACCOB OPraHUYECKUX BEILIECTB.
IKCNepUMeHTATbHbIE METO/AbI

H3y4YeHUs BelleCTB M UX MPeBPAILeHM i

PackpbIBaTh CMBICT U3y4aeMbIX
MOHITHUH (BBISIBIATH UX XapaKTEPHbBIE
IIPU3HAKH), YCTAHABIUBATh UX
B3aUMOCBS3b.

IIpuMeEHATH MOI0KEHUS TEOPUU
CTPOEHHUSI OPTraHUYECKUX BELIECTB

A. M. bytneposa st 00bscHEHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcrnonbs30BaTh XUMUYECKYHO CUMBOJIMKY
JUISL COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpAaIIEHHOW) POpPMYJT OpraHU4EeCKUX
BEILECTB.

Onpenenars BUIbl XMMHUYECKOM CBA3U
(omuHApHBIE, KpaTHBIC) B OPTaHHYECKUX
COETMHEHUSIX.

PackpeiBath posib OpraHM4eCKON XUMUH

B IIPUPO/IE, XapaKTEpU30BaTh €€




® JleMOHCTpauuu:

— O3HAaKOMIJICHHUC C O6p8.3]_IaMI/I OpTraHU4Y€CKUX
BCIICCTB U MaTCpUAIaMUHA UX OCHOBC;

— OIIBITHI IO TIPEBPAILICHHUIO
OpPTaHWYECKUX BEIIECTB IIPU HArPEBaHUU
(TutaByieHHEe, OOYTIIMBAaHUE W TOPCHHUE).

® JlaGopaTOpHBIE OTIBITHI:

— MOJICIUPOBAHNEC MOJICKYII
OpTraHN4Y€CKUX BCIICCTB

3HAYCHHUEC B JKU3HM YCIIOBEKA,
HILTIOCTPUPOBATH CBA3b C APYTUMH

HayKaMHu.

Habromats ¥ OIKCHIBATh JEMOHCTPALIMOHHBIC
OITIBITHI; TPOBOIUTHH OIKCHIBATH
71ab0paTOPHBIE OMBITHI M IPAKTHYCCKHUE
paboThI

Hroro no pasaciny

Pa3nen 2. YriieBoaopoabl

2.1 | [IpenenbHbIe AJIKaHBI: COCTaB U CTPOCHHUE,
YIJIEBOJOPOIBI — FOMOJIOTMYECKUH psa. MeTaH U 3TaH —
AJIKaHbI MPOCTEUIINE PEACTABUTENH AJIKAHOB!

COCTaB, XMMHYECKOE CTPOCHUE, (PU3HUECKUE
U XUMHUYECKHE CBOMCTBA (peaKInu
3aMEIeHHs U TOPEHHUS ), HAXO0XKICHHE B
MIPUPOAE, MOJIYyUEHUE U

MIPUMEHEHNE

2.2 | HempenenbHbie AJIKEHBI: COCTaB U CTPOCHHE,
YTIIEBOJOPO/IBIL: TOMOJIOTUYECKHH psijl. DTUIICH —

AJIKCHBbI, AJIKAJUCHBI,
AJIKMHBI

IIPOCTEHIINN IPEACTABUTEND AJTKEHOB!
COCTaB, XMMHUECKOE CTPOCHUE, (PU3HUECKHE
Y XUMHUYECKHE CBOWCTBA (pEaKIMH
TUIPUPOBAHUS,

raJIOT€HUPOBAHMUS, THPATALUHY,

PackpbIBaTh CMBICIT H3Y4aeMbIX TTOHATHH
(BBIABIIATH UX XapaKTEPHBIETIPU3HAKH),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIINE OHSTHS
IIPY ONMCAHUU COCTaBa, CTPOCHUS U
IIPEBPAILCHUI OPraHUYECKUX

COEIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKYIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyToOii,

COKpAIEHHOW) POpMYJT OpraHUYECKUX
BEIIIECTB.

YcTaHaBIMBaTh MPUHAJIEKHOCTD

BELIECTB K OIIPEJIETIECHHOMY KJlaccy




OKHCJIEHUS U IOJIMMEPHU3aLIiN )
HaXO0XXJCHUE B IPUPOJIE, OJTYyUEHUE U
pPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u
MeTunoyraauen-1,3, xummudyeckoe
CTPOEHUE, PeakLus 0JIMMEpU3aLiH,
IIPUMEHEHHUE (111 CUHTE3a IPUPOAHOIO U
CHUHTETHUYECKOTrO

KaydyKa U pe3UHBbI).

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
TOMOJIOTUYECKUH psill. ALIETHIIEH —
HIPOCTEUIINNA IPECTaBUTEIb AIKUHOB!
COCTaB, XMMHUECKOE CTPOEHUE, (pusnueckue
UXMMUYECKHE CBOMCTBA (peaKkLuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS,
TUJpaTaly TOPEHus ), HaX0KACHUe

B IIPUPO/IE, TOJIyYEHNUE U IPUMEHEHHE

2.3

Apomarndeckne
YIJIEBOAOPOABI

ApeHbl: 6€H30J U TOIYOJI, COCTaB,
XUMHYECKOE CTPOSHUE MOJIEKYII,
¢bu3nyeckre 1 XMMHUYECKHe CBOICTBA
(peakiuu TaJIorTeHUPOBAHUS U
HUTPOBAHUA), TOJTyYEHHE

U npuMeHeHue. BriusHue Oenzona

Ha OpraHu3M 4YesoBeka. [ eHeTHueckascBs3b
YIII€BOAOPOIOB

YIIEBOIOPOIOB MO COCTABY U
CTPOCHUIO, HA3bIBATh UX

10 CHCTEMAaTHYECKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
OTOCJIIBHBIX Hpel[CTaBI/ITCJ'Ief/'I
YIJICBOJIOPOJIOB.

OHpeIIeHSITB BHUIbI XPIMPI‘-IGCKOIE CBA3UB
MOJIEKYJIaX yIJIEBOJOPOJIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PCaKIIMOHHOM CIIOCOOHOCTH
YTJIIEBOIOPOIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu30BaTh COCTaB, CTPOCHUE,
pUMEHEHHE, (PU3HYECKUE U XUMUYCCKUE
CBOICTBA, Ba)KHEHIIINE CIIOCOOLI
MOJTyYCHHUS] TUITMYHBIX MIPEIICTABUTEIICH
Pa3IMYHBIX KIIACCOBYTIIEBOIOPOIOB
(MeraHa, 3TaHa, 3TUJICHA, allCTUIICHA,
OyranueHa -1,3,0eH30i1a, TOTyOa).
BBISIBIIATE TEHETHYECKYIO CBSI3b MEXKILY
YTIICBOIOPOJAAMH U TIOITBEPIKIATH €€
HAJINYHE YPABHEHUSMHU COOTBETCTBYIOIIMX
XUMHUYCCKUX

pEaKIIHii C UCTIOJIb30BaHHEM

CTPYKTYPHBIX (POPMYIL.




2.4

IIpupoaHbIE HCTOYHUKHU
YIJIEBOIOPOAOB U UX
nepepaboTka

[Tpuponmnsiii ra3. [lomyTHeie He(TIHBICTA3HI.

HedTb 1 e€ nporcxoxaeHue.

Crioco6b1 mepepaboTKu He(hTH: TIEpETrOHKa,
KPEKUHT (TEpPMUYECKHUH, KaTATUTUUECKUI).
[TpoxykTsl IEpepabOTKN HEPTH, UX
IPUMEHEHHUEB IIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI yrosiab ¥ IPOAYKTHI €70
nepepadoTKH.

JKCIepUMEHTAIbHbIE METO/IbI

H3y4eHHUs BeLIeCTB

U MX NpeBpalleHuii:

® JleMOHCTpanuu:

— xoyuekmu «HedTe» 1 «YTomb»;

— Buaeodparment «Bynkanuzamnus
PE3UHBI».

® J[aGopaTOpHBIE OTIBITHI:

— KaueCTBEHHOE OIpeJIeNICHUE YIiaepoaan
BOJIOPO/1a B OPraHUYECKUX BEIIECTBAX;

— 03HaKOMJIEHHE C 00pa3amMmu
IUIaCTMAcC, Kay4yKOB U PE3UHBI;

— MOJIENUPOBaHNE MOJIEKYII
YTJIEBOJIOPOIOB U

raJoreHONpPOU3BOTHBIX.

® [Ipaktuyeckue paboThI:

Ne 1. Tlony4yenue sTuiIEeHa U U3yYEHHE
€ro CBOMCTB.

XapakTepu3oBaTb UCTOYHUKU
YIJIEBOAOPOAHOTO ChIpbs (HE(Th, IPUPOIHBIN
ras, yrojb), CliocoObl UX NMepepadoTKu U
IPAaKTUYECKOE PUMEHEHUE N10JIy4aeMbIX
npoayKToB. Mcronb30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl IIO3HAHUS — IPOBE/ICHUE,
HaOJI0ICHNE U OTMCAHNE XUMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHBIE ONBITHI U
MPAaKTUYECKHE PaOOTHI).

Cnenoatk npaBuiiamM 6e3011acHOM

paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUN XMMUYECKON MOCY bl U
000pyI0BaHus, a TAK)KE MpaBUIIaM
oOpaleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH BBITOITHEHHS JIAOOPATOPHBIX
OIIBITOB UIIPAKTUYECKHUX PabOT 110
MOJTYYCHUIO UMU3YUCHHUIO OPTaHUIECKUX
BEIIECTB.

IIpencraBnsaTe pe3yabTaTbl

HKCIEPUMEHTA B (JOpPME 3aIUCH YPaBHEHUI
COOTBETCTBYIOIINX PEAKIHIH JeTaTh BHIBOJIBI
Ha UX OCHOBE.

[TpoBOIUTH BEIUMCIICHUS

JUIs OTIpENIeIEHUs] MOJIEKYISIpHON (hOpMYJIbI
OpPraHUYeCcKOTO BEIIECTBA, TI0 YPAaBHEHUIO
XMUMHUYECKON peaKIui.




® PacuérHrle 3a1auu:

— ompeJesieHrne MOJIEKYJISIPHOM
(hOpMyITbI OPraHMYECKOTO BEIIECTBAIIO
MacCOBBIM JOJISIM aTOMOB XMMHUYECKUX
3JIEMEHTOB;

— pacuéThl 0 YPaBHEHUIO XUMHUYECKOI
peakuuun

CaMoCTOATENBHO IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO [I03HABATEIIHLHYIO
NeSITebHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIOBON Y4EeOHOU
JIeSITEIIbHOCTH

Htoro no pasaceiry
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Pa3nen 3. Kuciiopoacoaep:xaiiue

OpraHu4eCKue COCIANHCHUA

3.1

Cnuptsl. @enon

3

HpeIICJH)HI)IC OAHOATOMHBIC CIIMPTHI:
METAHOJI ¥ 3TAHOJI, XHMUYECKOE CTPOCHHE,
¢u3nyecKue U XMMHUYECKUECBONCTBA
(peakiyu ¢ aKTHBHBIMH METAJLIAMH,
raJIoreHOBOJIOPOJIaMU, TOPEHUE),
npuMeHeHne. BogopoHas cBsi3b.
dusnonornyeckoe IeHCTBHE METAHOIIA U
ATaHOJa Ha OPTaHHU3M YeJIOBEKa.
MHoroatoMHEIE CIIMPTHBI: OTUJICHTI JIMKOJIbU

MIMOCPUH, XUMHYECKOC CTPOCHUC, (I)I/I3I/IquKI/IC

1 XMMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE CO
LIEJIOYHBIMU METAJIJIaMU, KaUeCTBEHHAs
peakims

HA MHOTOATOMHBIE CITUPTHI).
PU3NOIOTNYECKOE JEHCTBUE

Ha Opranus3M yenoseka. [I[pumenenue
TIIMIEpHUHA U OTUIICHIJIMKOJIA.

PackpeiBaTh CMBICIT H3y4aEeMbIX TOHATHI
(BBISIBJIATH MX XapaKTEPHBICITPU3HAKH ),
YCTaHaBIMBATh UX B3aUMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOLIUE TOHATHUS
P ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUH OPraHNYECKUX

COCIUHCHHI.

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIMKYAJIS
COCTaBJICHUS] MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyToOii,

COKpAIEHHOW) POpPMYJT OpraHMYECKUX
BCIICCTB.

VYcranaBiuBaTh IPUHAIIEKHOCTH BEIIECTB
K OIPEJEICHHOMY KJIacCy MO COCTaBY U
CTPOCHMIO, HA3bIBATh UXIIO
CHUCTEMAaTUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIILHBIE HA3BAHUSI




®enon. CTpoeHHE MOJICKYIIBI, PU3NISCKUE
U XUMHYECKHUE CBOWCTBaEHOMA.
TokcuaHOCTh PeHOMA, €T
(U3NOTIOTHYECKOE ACHCTBHUE

Ha OpraHu3M 4enoBeka. [I[pumeHeHme
dbeHona

3.2

Anpaeruapl. KapooHoBBIC
KUCI0ThL.ClI0KHbIE 3(PUPBI

Anpaeruzbl: GopManbAeTu U aleTalbIer i,
XUMHYECKOE CTPOEHHE, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA (PEaKIUU OKUCICHHS U
BOCCTAHOBJIEHMSI,KaUE€CTBEHHbIE PEaKIUn),
MOJIy4YeHUE U PUMEHEHHE.

OaHOOCHOBHBIE ITPE/IETIbHBIE

KapOOHOBBIE KMCIIOTHI: YKCYCHAst

KHCJI0Ta, XUMUYECKOE CTPOCHHUE,

(bU3HYEeCKre U XMMUYECKUE CBOICTBa (00mue
CBOICTBA KUCIIOT, peakus 3Tepudukanun),
nojiydeHue 1 npuMmernenune. CTeapuHoBas U
OJIEMHOBAsIKUCIIOTHI KaK MPEeACTaBUTEIN
BBICIIIUX

KapOOHOBBIX KMCJIOT. Mblia Kak cou
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEe
JNIEUCTBHE.

CrnoxHble 3(UpbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCTOT. ['uaponu3

CJIO’KHBIX 3(upoB. Kupbl Kak

OTJIEbHBIX IIPEJICTaBUTENIEH
KHUCIJIOPOJCOAEPKAIINX COSAMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
MpUMEHEHUE, (PU3NYECKUEe U XUMUYECKUE
CBOICTBA, BAYKHEHIITNE CITOCOOBI MOITydEHUS
TUMHWYHBIX NIPEJCTABUTEIIEH PATUYHBIX
KJIACCOB KHUCJIOPOACOAEPKAIINUX COSAUHEHUN
(MeTaHoIa, 3TaHONA, TIUIEPUHA, (eHoIa,
dopManbaeruia, aleTaabaeruaa, yKCycCHO!
KHCJIOTBI, TJIFOKO3bI, CaXxapo3bl, Kpaxmania,
L[EJUTIOJI03bl); BBISBIISATH T€HETHUECKYIO
CBSI3b MEXy HUIMHU U TIOJTBEPKAATh €&
HaJIMYue YpaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX

peaKkuuii ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (hOPMYIL.

OnucelBaTh  COCTaB, XUMHUYECKOE
CTPOCHHE M NPUMEHEHUE IKUPOB,
XapaKTepu30BaTh UX 3HAUECHUE

JUISL AKU3HEAESTEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMMaCHOCTL BO3JEHCTBUS Ha
JKUBBIE OPTraHU3MBbI OIIPEIETIEHHBIX
OpraHUYECKUX BEILECTB, MOSACHATD

Ha [IPUMepax CocoObl YMEHbIICHUS




MIPOU3BOIHBIC TJIULIEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. [ MaApOIH3 )KUPOB

3.3

Yrnesoanl

YrneBoasl: cocTaB, Kiaccupukanus
YII€BOIOB (MOHO-, M- U TIOJIMCAXapH/Ibl).
I';1r0k03a — IpoCTEeUIINIE MOHOCAXapu:
OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
¢du3nUecKre U XMMUYECKHE CBOICTBA
TJII0KO3BI (B3aUMO/IeHiCTBHE

¢ ruapokcusom meau(ll), okucnenne
aMMHa4YHBIM pacTBOpoM okcuza cepeopa(l),
BOCCTaHOBJICHHE, OPO’KEHUETITIOKO3HI),
HAXO0XJIEHWE B IPUPOJIE, MPUMEHEHUE
TIIIOKO3bI, OMOJIOTHYECKast POJIb B
YKU3HEJIEATEIbHOCTH OpraHi3Ma 4eJI0oBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3HI.
Caxapo3za — mpeJICTaBUTENb AUCAXAPUJIOB,
THIPOJIA3 CaXapo3bl, HAXOXKICHHUE B IPUPOAC U
npuMeHeHue. Kpaxmai u 1emnntono3a Kak
MIPUPOIHBIE MTOJIMMEPHI: CTPOCHHUE Kpaxmalia u
LEJUTI0JIO3bI, PU3UYECKUE U XUMUYECKHE
CBOICTBa Kpaxmaiia (TUIPOIn3,

Ka4yeCTBEHHasl PEaKIIUs C HOJIOM).
JKCnepUMeHTATbHbIE METO/AbI

H3Yy4YeHUs BellleCTB U X MPeBPalleHUii:

Y TIPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS
Ha OpraHu3M 4eloBeka. Mcnonap3oBarh
€CTECTBCHHO-HAYYHBIE METOIbI TO3HAHMS —
NPOBE/ICHUE, HAOIOICHNE U OTIHCAaHUE
XUMHYECKOTO IKCIIEpUMEHTA (J1a00paTopHbIC
OTIBITHI UIIPAKTUYCCKUE PAOOTHI).

CnenoBath npaBuiiaM 0€301acHOM

paboTHI B JTaOOpaTOpPUH

IIPH UCTIOJIb30BAHUN XUMHUYECKOU MOCY b U
000pyI0BaHUs, a TAKXKE MTPaBHIIAM
oOpallleHus ¢ BeMECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH BBITOJHEHHS J1a00paTOPHBIX
OTIBITOB M ITPAKTHYECKHUX PabOT 110
MOJTYYCHUIOU U3YYCHHUIO OPTaHUYECKUX
BEIIIECTB.

[IpencraBisTh pe3ynbTaThl

SKCIIEPUMEHTA B (hOpMeE 3aIUCH ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUIH JIeNIaTh BHIBOIBI
Ha WX OCHOBE.

[TpoBOANUTH BEIYUCTICHUS

JUTSL OTIPEJICIICHUS MOJICKYJISIPHON (OPMYJTBI
OpPraHHYECKOT0 BEIIECTBA, 0 YPABHEHUIO
XUMHUYeCKor peakiuu. CaMOoCTOSITeITEHO
TUTAHUPOBATh U

OCYIIECTBIISITH CBOIO TTO3HABATEIBHYIO
JESITENIbHOCTD; MPUHUMATh aKTHBHOE




® JlaGopaTOpHBIE OTIBITHI:

— TOpEeHHEe CIUPTOB;

— B3aMMOJICHCTBUE TJIULIEPUHAC
ruapokcuaoM meau(Il);

— KaueCTBEHHBIC PEAKIIUU AJIbJICTH]IOB
(oKHCIIeHNEe aMMHUAaYHBIM PACTBOPOM OKCHAA
cepebpa u ruapokcugom meau(ll));

— B3aMMOJICICTBHE Kpaxmalia C HOJIOM.

® [Ipaktuueckue pabOThI:

Ne 2. CBoiicTBa pacTBOpa yKCYCHOM
KHCJIOTBI.

® PacuérHrle 3agaun:

— OIpeeNIeHNue MOJICKYIISIPHON (hOPMYITBI
OPraHUYeCKOTO BEIIECTBAINIO MACCOBBIM
JIOJISIM aTOMOB XHUMHUYECKUX JIEMEHTOB U
1o Macce(00beMY) MPOTYKTOB CrOPaHUS;

— pacy€Thl IO YPABHEHUIO XUMHUECKON
peaxkuuu

ydacTue B ITpyNIoBoil yueOHoit
JeSATEIBHOCTH

HEHUHA
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Pa3nen 4. A3oTconep:kainiue opraHudecKue coeau
4.1 | AMUHBIL 3
AMWUHOKHUCIIOTEL
benkn

AMUHBI: METUJIAMUH — IPOCTEUILINI
MIPEACTABUTENb AMUHOB: COCTAB,
XMMUYECKOE CTPOCHUE, (pU3HUecKue U
XUMHUYECKHE CBOMCTBA (peakuu

PackppIBaTh CMBICI NU3y4aeMbIX TOHATUI
(BBIAIBIIATH UX XapaKTEPHBICTIPU3HAKH ),
YCTaHABIMBAaTh UX

B3alMOCBS3b, HCIIOJIb30BATh




C KUCJIOTaMH U I‘OpeHI/IH), HaX0XJICHUCB COOTBCTCTBYIOIINEC ITOHATHUA

npupoje. AMUHOKHUCIIOTHI KaK MIPH OITMCAHUU COCTaBa, CTPOCHUS U
aM(pOTEepHBIC OPraHNMYECKUE COSTMHCHHUS. MPEBPAIICHUI OPraHUYeCKUX

du3nyeckue 1 XMMHYECKHE CBOMCTBA COCIUHCHMH.

aMUHOKHCIIOT (Ha IpUMeEpe TIIUIUHA). Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY1JIS
Bbuonorunyeckoe 3HaYeHe aMHUHOKHUCIIOT. COCTaBJICHHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
CuHTE3 NenTUa0B. (pa3zBépHyTOH,

benku kak mpupo HBIC TTOJIUMEPHI. COKpamiéHHoM ) (opMysT OpraHuIECKUX
[lepBuyHasi, BropuyuHas U TPETUUHAS BEIICCTB.

CTpYKTypa 6enkoB. XMMHUYECKHE CBONCTBA Onpenensath NPUHAIICKHOCTh BEIIECTB K
OEJIKOB: TUIPOJIN3, IEHATYpALIHS, ONpEeNIeICHHOMY KJIacCy 10 COCTaBy H
KaueCTBEHHBIC PEAKIIMUHA OCIIKH. CTPOCHHMIO, HA3bIBATh UX
IKcnepuMeHTATbHbIE METObI 10 CUCTEMAaTUYECKOH HOMEHKIIATYPE;
H3Yy4YeHUs BellleCTB U UX MpeBPaIeHHii: MPUBOJIUTH TPUBUAJIbHBIC HA3BaHUS

e J[eMOHCTpALIHH: OTJIENILHBIX ITPEICTABUTENIEH.

XapakTepu30BaTh COCTaB, CTPOCHHE,
npUMeHeHHe, PU3NIECKUE U XUMUIECKHE
CBOMCTBA, BAYKHEHIIINE CIIOCOOBI
MOJTyYCHHUSI TUITHYHBIX MTPEJICTaBUTEIEH
a30TCoJIepXKAIUX COSTMHEHUI
(MeTnIamMHHa, TJIMLIKHA,0ETIKOB).
OnuchIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OEITKOB; TOSICHATHHA TIPUMEpPax
3HayeHue OesIKOB

JUIsL OpraHu3Ma 4eIoBeKa.

— JieHaTypanus OeIKOB IPU HarpEeBaHUH,
— IIBETHBIC PEAKIIUU OCIKOB




Hcnonp30BaTh €CTECTBEHHOHAYUHbIE
METO/IbI [TO3HAHUS — HAOMI0AATh U
OIHCHIBATH JIEMOHCTPALMOHHBIN
HKCIIEPUMEHT.

CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIISITH CBOIO MI03HABATEIHHYIO
NeSITebHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYIIOBON YI4EeOHOM
JIeSITEIIbHOCTH

Hroro mo pazneny 3
Pa3nes. 5. BoicokoMoJieKyJ/IsIpHbIE COeIHHEHUS
5.1 | IInacTmaccsl. 2 OCHOBHBIE TTIOHATHSA XUMHHU BnageTts nzyyaeMbpIMM XUMHUYECKUMU

Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,CTETICHb
MIOJIMMEPU3ALIIH, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCMHEHUHN —
MOJIMMEPU3ALHS U

MTOJIMKOHACHCALHSI.

[TnacTmaccel (MOIUATUIIEH,

MTOJIMITPONIMJIEH, TOJMBUHHIIIXJIOPH,
nonuctupon). HarypansHslii u
CUHTETHUYECKHE KaydyKu (OyTaJleHOBBIMH,
XJIOPOMPEHOBBIN U U30IPEHOBHII). BonokHa:
HaTypaJIbHbIE(XJIOMOK, IIEePCTh, MIEINK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

MOHSTHSIMH: PACKPBIBATH CMBICT U3y4aeMBbIX
MOHITUIA U IPUMEHATH STUIIOHATHUS TIPU
OTIFICAHUU COCTaBa U CTPOCHHUS
BBICOKOMOJIEKYJISIPHBIX OpTraHUYeCKHUX
BEIIECTB,

JUTsI 00BSCHEHUS OTJENBHBIX (aKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKYIS
COCTaBJICHUS CTPYKTYPHBIX ()OPMYJIBEIIECTB H
YpaBHEHU peakIuii mMoJuMepu3aluy u
MTOJIMKOHICHCAITHH.

OnuceiBaTh COCTaB, CTPOESHUE, OCHOBHBIE
CBOMCTBA Kay4yyKOB, Haubosee
pacipocTpaHEHHBIX BUIOBILIACTMACC,
BOJIOKOH; TIPUMEHEHHUE




BHCKO03a), CHHTETUYECKHE (KalIPOH U
JIaBCaH).

JKCIepUMEHTAJIbHbIE MEeTO/bI
M3y4eHHUsl BellecTB U UX NpeBpaLleHuii:

® JleMOHCTpauuu:

— O03HaKOMJIEHHE ¢ 00pa3amMu MPUPOTHBIX U
MCKYCCTBEHHBIX BOJIOKOH,IIacTMacc,
Kay4yKOB

B Pa3JIMYHBIX O0Tpacisx. Mcrnoab30Barh
€CTECTBCHHO-HAYYHBIEMETO Il TIO3HAHUS —
HaOJIIOATh U OIMUCHIBATE
JIEMOHCTPAI[HOHHBIN

9KCHEPUMEHT

Htoro no pasaceiry

OO011ee KOJIMYECTBO 4aCOB 110
porpaMme
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11 KJIACC

No HaunmenoBanue KonuuectBo OCHOBHBIE BUJIbI ICSITEILHOCTU
m\ pa3ziesioB U TEM 4acoB [IporpammHoe coneprxanue o0yJaromuxcst
y4eOHOro mpeameTa
Pa3zgea 1. TeopeTrnyeckue 0CHOBbI XMMHUM
1.1 CTpoeHue aToOMOB. 3 Xumuyeckui nnemeHtT. Atom. CoctaB PackpbIBaTh CMBICI H3y4aeMbIX

[Tepuoanueckuit
3aKOH B
Ilepronnueckas
CHCTEMa XMMHUYECKUX
3JIEMEHTOB

J.11. Menneneepa

aToma, U30TOIIbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKue YpOBHH,
MOYpOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amemenTsr. OcoOeHHOCTH
pacrpeesieHust 31€KTPOHOB

10 OpOUTANIAM B aTOMAaX MaJIbIX U
0O0JIBIINX IEPUOJOB. DIEKTPOHHAS
KOH(uUryparus aToMoB.
[Tepuonnueckuii 3aK0H U
[leproguueckas cucteMa XUMHYECKUX
snemeHToB /. . MenaeneeBa. CBs3b
MIEPUOJNYECKOI0 3aKOHA U
[leproanueckoit cCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOU TEOpHUEI
CTPOEHMS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX
U CJIOKHBIX BEUIECTB I10 IPyHIam u
nepuojam. 3Haue€HUE MEPUOJUIECKOIO

3aKOHa U CUCTEMBI XUMHUYCCKUX

MOHATUH (BBISBIISATH UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAHABIIUBAThH UX
B3aHMOCBSI3b.

PackpeiBath cMBICI IEPUOAUYECKOTO
3akoHa /I. 1. MeHaeneeBa u
JIEMOHCTPUPOBATh €r0
CHCTEMATU3UPYIOLIYIO,
O0OBSICHUTENIBHYIO U IIPOTHOCTUYECKYIO
(GyHKIIH.

XapakTepru3oBaTh dJIEKTPOHHOE
CTPOEHUE ATOMOB XUMHUUYECKUX
areMeHTOB 14 nepuo10B, UCMONIb3Ys
MOHSATHS S-, P-, d-3JIEKTPOHHBIE
opOUTaN, SHEPreTUIECKHIE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XUMHUYECKUX
3JIEMECHTOB M UX COCIUHCHUH

10 MEPUOIAM U TpymIamM
[Iepuoanueckoit CUCTEMBI

JI. 1. MenneneeBa




anemenToB /.. MenaeneeBan
Pa3BUTUHU HAYKHU.

JKCnepuMeHTAIbHbIE METO/IbI
H3Yy4YeHHsI BellleCTB M UX MPeBpallleHHii:

® J[emoHCTpanuu:

Buapl Tabmun «llepuoandeckas cucrema
XAMUYCCKHUX DJICMCHTOB

.. Menaeneeay

1.2

CrpoeHue BelecTsa.
MHoroo6pasue BelecTB

CrtpoeHnue BemiecTBa. XUMHUECKAast CBA3b.
Bupl (koBaseHTHAsI HEMOJISIPHAS U
TOJIApHAs, MIOHHAS, METAJUINYECKas) U
MEXaHU3MbI 00pa30BAHMS XUMUYECKONCBS3U
(oOMeHHBIN U JOHOPHO-

aK1enTopHbIi). Bogopoanas cBs3b.
BanenTtHoCTb.

DNeKTpOOTpULIaTeNTbHOCTh. CTENIEHb
okucneHus. KaTMoHbI 1 aHHOHBL.

BeniecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH MOCTOSHCTBA COCTaBa BemiecTBa. TUIIBI
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA
BEILIECTB.

[TonsiTue o nucnepcHbIX cucremax. MicTuHHbIE
pactBopbl. KonmuecTBeHHBIEXapaKTEPUCTUKH
pacTBopoB (MaccoBast

JIOJISL BEIIECTBA B PACTBOPE).

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATUI
(BBLIETISATH UX XapaKTEPHbBIC

MIPU3HAKHN) ¥ IPUMEHSITh 3TH IOHATUSTIPH
OTMCAHUU COCTAaBa M CTPOCHUS BEILIECTB,
JUIS1 OOBSICHEHHUS OT/ICTbHBIX(DAKTOB U
SIBIICHHI.

OrnpenensaTb BUIBI XUMAYECKON CBS3H
(KOBaJICHTHOM, HOHHOM,

METAITNYEeCKON, BOJOPOJIHOI)

B COCJIMHEHUSIX ; TUTT KPUCTAILTUYECKON
pPEETKHA KOHKPETHOTO BEIIECTBA.
OrnpenensaTb BAJIGHTHOCTh U CTENIEHb
OKHUCIICHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBA.
[TpoBOANTH BEIYUCTICHUS

C UCIIOJIb30BAaHUEM ITOHATHUS «MaCCOBas IO
BEILIECTBA B PACTBOPEM.

Brangets n3ydaeMbIMH XUMHYECKUMU




Knaccudukanus HeopraHu4eCKux
coeauHennii. Homenkmnarypa
HEOPraHUYECKUX BEIECTB.
JKCIepUMEHTAIbHbIE METOIbI
U3Yy4YeHMs BellleCTB M UX NPeBpallleHHii:

® J[emoHCTpanuu:
— MOJIEIH KPUCTAIUTMYECKUX PEIIETOK.
® PacuérHble 3amaun:

— PpacCyYCThI C UCIIOJIB30BAHUCM IMOHATHA
«MaccoBasd J0JId PaCTBOPECHHOT'O
BE€IICCTBA»

1.3

XUMHYECKUE
peaKkuuu

Xumudeckas peaknus. Kinaccupukanus
XMMHYECKUX PEaKIMil B HEOpraHUYECKONn
OpPraHUYECKON XMMHUH. 3aKOH COXPAHCHUS
MAacChl BEIIECTB; 3aKOH COXPAHEHUS U
MPEBPAILIECHUS SHEPTUU NPU XUMUYECKHX
peaKuusIX.

CKOpOCTh peakinu, ee 3aBUCUMOCTh OT
pa3nu4HbIX pakTopoB. OOpaTUMbIEpEaKIIUH.
XHUMHUYECKOE PABHOBECHE.

@DakTOpBbI, BIUAIOLIME HA COCTOSIHUE
XMMHYECKOTO0 PAaBHOBECHS.

[Tpuniun Jle [larense.
DNEeKTPOTUTHYECKAs TUCCOIAIINS.
CunpHbie U cnadble anekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIIas,
HEWTpasibHAas, 1eN04YHast. BonopoaHslit

MOHSITHSIMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOH PEaKIiy OT pa3InyHbIX
(hakTOpOoB.

OmnpenensTe XapakTep CMELCHHS
XUMHUYECKOTO paBHOBECHS

B 3aBUCHUMOCTH OT BHEUIHETO BO3ACHUCTBUS
(mpunnun Jle [laTense).CocTaBisiTh
YpaBHEHHSI PEaKIMi PA3IMYHBIX THUIIOB;
MOJIHBIE U

COKpalI€HHbIE YPABHEHUS PEAKLIUN
MOHHOT'0 0OMEHA, YYUTHIBAsI yCIOBHUSI,IPU
KOTOPBIX 3TH PEAKIUU HIYT

JI0 KOHIIA.

M cronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — POBEICHUE,
HaOJI0ICHNE U ONTUCAHNE XUMHYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITH, TPAKTHYECKUE
paboThI): IO OMPEIEIICHUIO CPEJIbl BOJHBIX
pPacTBOPOB BEUIECTB, PEAKIINI HOHHOTO
oOMeHa, BIUSHUIO Pa3IMYHBIX(aKTOPOB Ha
CKOpPOCTb PEaKIIHA.

CnenoBaTh nmpaBuiiaM NMOJIB30BaHUS
XUMHUYECKOH MOCY10i U 1a00paTOPHBIM
00opy/noBaHUEM.

IIpencraBnsaTh pe3yabTaTbl




nokasatensb (pH) pactBopa. Peakuuu
MOHHOr0 0OMeHa B OPraHUYEeCcKOil 1
HEOPraHUYECKON XUMUHU.

OKI/ICJ'II/ITGJ'IBHO'BOCCTaHOBI/ITeJ'IBHBIepeaKHI/II/I.

[TonsiTre 006 31eKTpoNIN3€e pacIulaBOB U
pacTBOPOB COJIEH.

IIpuMeHeHue IeKTpoIun3a.
JKCIepUMEHTAIbHbIE METO/IbI
H3YyYeHHs BellleCTB 1 UX NMpeBpPAalleHHui:

® JleMOHCTpanuu:

— paslioKEeHHUE MEPOKCHIA BOJIOPOIAB
MIPUCYTCTBUH KaTaJIN3aTOPA.

® JlaGopaTopHbIE OTBITHI:

— MPOBEJEHUE PEeaKIIUi HOHHOTO

obMeHa;

— OIpe/elIeHUE Cpebl PAaCTBOPOB BEIIIECTB
C MOMOIIBIO YHHUBEPCAIIbHOTOMHANKATOPA.

® [IpakTuueckue pabOTHI:
Ne 1. Bausinue pa3nudsbIx pakTopoBHA
CKOPOCTb XUMHUUYECKOU PEAKLIUH.

® PacuérHnle 3a1a4un:

— PACUCTHI 10 YPABHCHUAM XUMHWYCCKUX
peaKI_IPIP’I, B TOM YHCJIC
TCPMOXUMHYCCKUC paC‘-IéTBI

XUMHYECKOTO IKCIIEPUMEHTA B hopme
3aMucy YpaBHEHHUH COOTBETCTBYIOIIUX
peakiuii 1 J1eJaTh BEIBO/BI HA UX OCHOBE.
[TpoBOAUTH BHIYHUCTICHUS

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUii,B TOM
qHclie TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny
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Pa3nes 2. Heoprannueckass Xumusi

2.1

Meranibl

Mertainsl. [lonoxxenue MeranioB

B [lepnoanueckoil cucreMe XUMHUYECKUX
371eMeHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB.
OO6mue Gusndeckue CBONCTBAMETAIIIOB.
[IpumeHneHue MeTaIIOB

B ObITY, Ipupoie U TexHuKe. CIIaBbl
METaJUIOB. DIIEKTPOXUMUYECKUN P
HanpspkeHui MetasuioB. OO0mye crnocoObl
noJiydeHus: MetaysioB. Kopposus merasmios.
CrniocoOpl 3a1uTh

OT KOPpO3UH.

OO6m1as xapakTepUCTUKA METAJIOB
rnaBHbIX noarpymmn (IA-rpymmna,
[TA-rpynna) [lepuonnyeckoii cuctembl
XUMHUYECKUX HJIEMEHTOB. AJTFOMUHUI.
AMpoTepHbIe CBOMCTBA OKCHIA U
THUAPOKCHUIA ATFOMUHHUSL.

OO6m1as XxapakTepruCTUKa METAIIJIOB TTOOOYHBIX
noxrpymn (b-rpynmn) Iepuoauueckoii
CHUCTEMBI XUMHUYECKUXIJIEMEHTOB: ME/Ib,
LIMHK, XpOM, kKene30.Baxuenme
COETMHEHUS] METAJUIOB (OKCH/IBI,
TUIPOKCHJIBI, COJIH).
JKCnepuMeHTATbHbIE METO/bI

HU3Y4YeHHS BeleCTB M X NIPeBPAalleHHii:

PackpeiBaTh CMBICIT H3y4aeMbIX TOHATHI
(BBLOENATH UX XapaKTEPHbIE

MPU3HAKN) ¥ IPUMEHSTH 3TH TOHIATUSIIPU
OMMCAHUU COCTaBa U CTPOCHHUSI BEILIECTB,
JUTsI 0OBSCHEHUS OTACIBHBIX(AKTOB U
SIBJICHUH.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB JIEMEHTOB — METAJJIOB
1 VX COSMHCHHN C YIETOMCTPOCHUS MX
aTOMOB U TOJIOKEHUS

B [Iepnoanyeckon cucreme

XUMHUYECKUX JIEMEHTOB

. . Menpneneena.

Xapaktepu3oBaTh (OIMHUCHIBATH) 00IIHE
XUMHYECKHUE CBOMCTBA METAJIOB, KX
BaXHEHIIINX COETMHEHUI, TOITBEPKIASIITO
OTMCAaHWE TPUMEPAMH YPaBHCHHMA
COOTBETCTBYIOIIUX XUMUYECKIX

peaxIuii; IpUMEHEHUE METAJUIOBB
pa3IMYHBIX 00JaCTsIX, a TAKKe
WCIIOJIb30BAHUE UX TSI CO3IAHMS
COBPEMEHHBIX MaTepUaioB U

TEXHOJIOTHIA.

OnuceiBaTh CIOCOOBI 3aIIUTH METAIJIOBOT
KOPPO3HH.

PackpeIiBaTh CyIIHOCTh OKHUCITUTEIHHO-




® J[emoHCTpanuu:
— KOJUICKIHS «MeTallTbl U CTUIABBI».
® JlabopaTopHBIC OTBITHI:

— B3aMMOJICHCTBUE THAPOKCH A
QITIOMUHHUS C PACTBOPAMHU KHUCIJIOT U
IIe0YeH;

— KAYCCTBCHHBIC PCAKIINH Ha KATHUOHLIL
MCTAJIJIOB.

® [IpakTnueckue paboOThI:
No 2. Pemienue sxcrnepuMeHTaIbHbIX3a1a4
o TeMe «MeTallIb».

® PacuérHrle 3a1a4n:

— pacueThl Macchl (00beMa, KOJIMYEeCTBA
BEIIECTBA) MPOJYKTA PEAKIIUU, €CIIA OJTHO U3
BEIIECTB JIaHO B BUJIE PAcTBOpA C
OIPENIETICHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEJIbHBIX PEAKIUN
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKIIHH.
[IpoBoauTh peakuuu,
MOJTBEPKIAIOIINE XapaKTepHbIE CBOWCTBA
M3Yy4aeMbIX BEIIECTB, PACIIO3HABAThH
OTIBITHBIM ITyTEM HOHBI METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIXPACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI [T03HAHUS — POBE/ICHUE,
Ha0JII0/IEHUE U OTMCAHNUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEeMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITH, IPAKTHYECKUE
padoThI).

IIpencraBnsaTe pe3yabTarThbl
XUMHUYECKOTO dKCIIEpUMEHTa B opme
3aIlMCH yPaBHEHUH COOTBETCTBYIOIINX
peaxiuil 1 J1e1aTh BHIBOJIBI HA UX OCHOBE.
CnenoBaTh paBuiiaM MOJIb30BaHUS
XMMUYECKOH MOCy101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[TpoBOIUTH BBIUMCIIEHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIINH.
CamocToATeNbHO MJIaHUPOBATh U
OCYIIECTBIISITh CBOIO [I03HABATEIbHYIO




JIeATEIbHOCTh; MPUHUMATh AaKTUBHOE
y4acTHE B IPYIIOBON YIEOHOM
JIeATETbHOCTH

2.2

Hewmerael

Hewmeramiel. IlonoxeHne HeMeTaioB

B [lepuoanueckoil cucteMe XuMHUECKUX
anemenToB /.M. MeHneneeBa 1 0COOCHHOCTH
CTPOECHUS aTOMOB.

du3znueckue CBOMCTBAa HEMETAIIOB.
AJIoTpOnHs HEMETAIUIOB (HAa IPUMEPE
KHCIIOpoia, cepsl, pochopa u yriaepona).
XUMUYEeCKHe CBOMCTBA BaXKHEUIITNX
HEMETaJUIOB (TAJIOTE€HOB, CEPHI, a30Ta,
docdopa, yrieposa 1 KpeMHHUS).
OKxcHabl HEMETAILIOB.
Kucnopoaconepxainiyue KUCIOTHI.
Bonopoansie coennHeHus

HEMETAJIJIOB.

IKCNepPUMEHTAIbHbIE METOIbI
HU3yYeHHS BelleCcTB

U MX NpeBpalleHHii

® J[emoHCTpanuu:

— 00pasIbl HEMETAJIJIOB;

— B3aUMOJEHMCTBHE MEIU C a30THOH
KHMCJIOTOM pa3JINYHON KOHIICHTPALIUH.

® JIaGopaTopHBIE OMBITHI:

— Ka4YCCTBCHHBIC pCAKIMH HAa AaHUOHBI 1
KaTuOH aMMOHHA.

PackpeiBaTh CMBICI H3y4aeMbIX TOHATHI
(BBLOENATH UX XapaKTEPHbIE

MPU3HAKHU) U IPUMEHSTH 3T MOHATUSTIPU
OIMCAHUU COCTABA U CTPOEHUS BEILLIECTB,
JUTsl 0OBSCHEHUS OTACTBHBIX(AKTOB U
SIBJICHUU.

OOBSCHATH 00IIKE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAJJIOB U UX
COCIMHEHUH C YYETOM CTPOCHUS UX aTOMOB U
MOJIOKEHUS

B [Iepnoanyeckon cucreme

XUMHUYECKUX 3JIEMEHTOB

. . Menpaeneena.

Xapaktepu3oBaTh (ONMHUCHIBATH) 00IIHE
XUMHUYECKHE CBOWCTBA HEMETAIIJIOB, MX
BAKHEUILINX COCAMHEHUH, TOATBEPKIAIITO
OTNHMCaHue TPUMEPAMH YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKHUX

peaKkuui.

XapakTepu30BaTh BIMSIHUE HEMETAIIIOBH UX
COCIMHEHUH Ha KUBBIC OPTaHU3MBI;
ONUCHIBaTh IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUIECKOM
JIeATETbHOCTH YEJIOBEKA.




® [IpakTuyeckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaIbHBIX 33139
1o reme «Hemeramnsy.

® PacuérHble 3amaun:

— pacdeThl MacChI BEIIECTBA
wim o0beMa Tra30B [0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH
00bEMY OJTHOTO U3 YYaCTBYIOLIHX

B PEAKIIMH BEIIECTB; PACYCTHI MaCCHI
(oOBbeMa, KoMYecTBa BEIICCTBA)
MPOAYKTOB PEAKIINHU, €CITH OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHHYECKHUX
BEILIECTB

Heopranuueckue u oprannueckue
kucioTel. Heopranuueckue n
OpraHuyeckrue OCHoBaHUsA. AM(pOTepHbIE

HCOPraHNYCCKUC N OPraHUYCCKHUE COCTUHCHM .

I'eneTnueckas cBA3b HCOPraHN4YCCKUX U
OpPraHn4Y€CKUX BCIICCTB

IToaTBEpK1aTh CylIECTBOBAaHUE
TEHETUYECKOU CBSA3U MEKIY
HEOPraHUYECKMMHU BELIECCTBAMUC

IIOMOUIBbIO YPaBHEHUN

COOTBETCTBYIOIINX XUMUYECKUX

peaKkIui.

PackpsIBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLUN IOCPEACTBOM
COCTaBJICHUSA

3JIEKTPOHHOI0 OajaHca 3TUX PEAKIMH.
IIpoBoauTh peakuuy,

IIOATBEPKIAOIIUE XapAKTEPHbIE CBOMCTBA
M3y4aeMbIX BEILIECTB, PACIIO3HABATh
OIIBITHBIM ITyTEM aHUOHBI,
IIPUCYTCTBYIOIKE B BOAHBIXPACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI IIO3HAHUS — IIPOBE/ICHMUE,
HaOJII0IeHNE U ONTUCAHNE XMMHYECKOTIO
AKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOpHbIE OMBITH, IPAKTHUECKUE
paboThI).

[IpencraBisaTh pe3ysIbTaThl

XUMHYECKOTO JKCIIEpUMEHTa B  ¢opMme
3allUCM  YPaBHEHUHM  COOTBETCTBYIOLIUX
peakuMii U 1eJaTh BEIBOABI HA UX

OCHOBE.




CnenoBaTh paBUiIaM I0JIb30BaHUs
XMUMUYECKOH ITOCy101 ¥ 1a00paTOpHBIM
obopymoBaHuEM.

ITpoBOIUTH BBIUMCIIEHUS

10 YPABHEHUSAM XUMHYECKUX PEAKLUN.
CamocToATeNbHO MJIaHUPOBATh U
OCYIIECTBIISATh CBOKO MI03HABATEIBHYIO
NeSTEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHoI
JeSITeIbHOCTH

Htoro no pazaeny 17
Paszgea 3. Xumus u :K1U3Hb
3.1. XUMUS U )KU3HD 4 Ponp xuMuu B o0ecrieueHUNn PackpwIiBaTh poiib XUMUU B PEIICHUN

9KOJIOTUYECKOM, S3HEpPreTuYecKoi U
MULIEBON O€30MaCHOCTH, Pa3BUTUHU
MeauuuHbL. [ToHsATHE 0 HAyYHBIX
METOJaX IIO3HAaHHU BEUICCTB U
XUMHUYECKHX PeaKIuii.

[IpencraBienust 06 00X HAYYHBIX
MPUHIUIAX TPOMBIIIICHHOTO OJIY4YEeHUs
BOKHEUIIIUX BEMIECTB (HA IpUMEpPax
MIPOU3BO/ICTBA aMMHUAaKa, CEPHOM
KHUCJIOTBI, METAHOJIA).

YesnoBek B MUpE BEIIECTB, MAaTEPUAIIOB U
XUMHNYECKUX peaKHHﬁI XUMHA U 300POBBE
YeJI0BEKa; MPaBUIa UCIOIb30BaAHMS
JICKApCTBCHHBIX

SHEPreTUYECKUX, CIPbEBBIX U
AKOJIOTUYECKUX MPOOIIEM UeJI0BEUECTBa,
ONUCHIBATh OCHOBHBIE HAIIPABJIECHUS Pa3BUTHUS
XUMUYECKOW HAYKU U TEXHOJIOTHH.
[TpumensTh IpaBuiia 6€30MaCHOTO
oOpalieHus ¢ BEeUIECTBAMH,

HCIIOJIb3YEMBIMH B ITOBCETHEBHOM

KU3HH, IPABUJIA TTIOBEJCHUS B LIETISX
cOepexKeHHsI 3I0pPOBbs U OKPYKaIOIIeH
MIPUPOTHOM CpeJIbl; TOHUMATh BPET
(omacHOCTB) BO3ACHCTBHS Ha KUBBIC
OPTraHU3MbI OMPEJEICHHBIX BEIIECTB

cMmbica nokazatens [1JIK, moscHATh




MpernapaToB; MpaBuiIa 0€30MacHOTO
HCIIOJIH30BaHUsI MperapaToB OBITOBOW XUMHH B
MOBCEIHEBHOM XKM3HU. BRITOBassXMMHUYECKas
rpaMOTHOCTb

Ha MPUMEPAX CIIOCOOBI YMECHBIIICHUS U
MPEIOTBPALICHUS UX BPEIHOTO

BO3JECHCTBHUS.

AHaIM3upoBaTh U KPUTHUECKU OLICHUBATD
nH(OPMAIINIO, CBSI3aHHYIO C XUMHYECKUMU
MpoLeccaMy U UX BIMSIHUEM Ha COCTOSIHUE
OKPYKarolIEeNCPEabL.

Hcnonp30BaTh NOTyYeHHBIE 3HAHUS U
MpeICTaBICHHS O chepax

JESITEIbHOCTH, CBSA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK OCHOBY
JUTsL OPUEHTALlMU B BIOOpE CBOEH Oymyiieit
poeCCUOHAIIBHON NeATEIbHOCTH.
[TpuHMMaTh yyacTue B 00CYX ASHUU MPOOIEM
XUMHYECKOHN U 3KOJIOTUYECKOM
HAINPaBIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UITUIO TI0 TTPOOJIeME U TIpe]jIaraTh
BO3MOJKHBIE ITyTH €€

pelreHus

Hroro no pasaeny

O011IEee KOJIMYECTBO YaCOB IO
nporpamme
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