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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma mo XMMUU Ha YpOBHE CpelHEero odmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccutickoii deneparuny,
TpeOOBaHUI K pe3yapTaTaM OCBOCHHS ¢eaepanbHOl 00pa3oBaTeNbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanus (POII COO), npencraBieHHbIX B DeAepalbHOM TOCYAAPCTBEHHOM
oOpazoBatenbHOM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi y4yeOHOro mnpeaMmera
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoil @enepaiuu, peaan3yrouXx OCHOBHbBIE
00pa3oBareyibHbIE MPOTrpaMMbl, B OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS BOCHHUTAHUSA B
Poccutiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OIX0/I0B K pa3paboTKe MpOrpaMMBbl 0 XUMUH, K OIPEIEICHUIO O0IIeH cTpaTeruu
00ydeHUs, BOCITUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEICTBAMH YI€OHOTO TIpeaMeTa « XM s
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHble TosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNIeH, COJCpKaHUs, Pe3yIbTaTOB OOydeHUs U TPeOOBaHHW K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuyeckoe  oOpazoBaHHEe, TIOJNy4yaeMO€  BBITYCKHHUKaMu  00Iieo0pa3oBaTeabHOM
OpraHM3aluy, SBJISETCS HEOTHEMIIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILIAIOLIUM
9TarioM pealin3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHNX
[EJIOCTHOM CHCTEME XUMHUYECKOTOo O00pa3oBaHMs. DTH LEHHOCTH KacaroTcs IO3HAHHS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYphl UEIOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAHHOI'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO U NMPUPOAHOMN cpene. Peanmusyercs xumuueckoe
o0Opa3oBaHue OOYYAIOIIMXCS HA YPOBHE CPEAHEro 00Iero oOpa3oBaHHs CPEICTBaMU y4eOHOTO
npeaMera « XUMHS», COAEPKAHNE U MIOCTPOCHUE KOTOPOTO ONPEAEIICHBI B IPOTrpaMMe M0 XUMHUH C
yuéToM crnenuPuKyd HAyKH XUMUH, €€ 3HAUCHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHON KU3HU
oOuiecTBa, a TaKke C Y4ETOM OOIIMX Iesleld U MPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIPacT 0COOYI0 pOJib B COBPEMEHHOM
[UBUJIM3AIIMN, B CO3JaHHHM HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHUT CBOW BKIaJa B
(dbopMHUpOBaHKE PAITMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHNE IIEJIOCTHOTO MPEJCTaBICHUS 00
OKpYXKarollleM MHUpe KaKk O €QUHCTBE MPHUPOABI M YelOoBeKa, KoTopoe (GopMUpyeTcs B XMMHH Ha
OCHOBE ITOHMMAaHHUsI BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEX Y
CTPOEHHEM BEIIECTB, X CBOMCTBAMH U BO3ZMOKHBIMHU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOAEHUCTBYs C NIPYTMMH €CTECTBEHHBIMUA HayKaMU, XMUMHUs CTaja HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIUMBIM YCIOBHEM YCIEHIHOIO TPYJa U KU3HU Ka)I0T0 WieHa
obmectBa. CoBpeMeHHass XUMHs KaK HayKa co3ujareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelleHne TI00albHbIX MPOOJIeM yCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOrMYECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBHUM € OOmMMH LEISIMH W MPUHIUIAMH CpPEOHEro oO0IIero o0pa3oBaHUS
cojepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil YpOBEHb M3Y4YEHHUs1) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TOATOTOBKY OOYYAIOIIUXCS, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA,
MIPOJIOJDKEHMS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.

CocTaBigomyUMHy peaMeTa «XUMHU SBISIOTCS 6a30Bble Kypchl — «OpraHnyeckas XUuMUs»
u «OO0m1as ¥ HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBJISAIOTCS
OCHOBBI 0a30BOIM HAyKH: CHCT€Ma 3HaHWM 10 HEOPraHMYECKON XMMHUU (C BKIIOYEHHEM 3HAHHUM U3
oOrmielt XUMUM) U OpraHuyeckoid XuMur. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN NMPH U3YUYEHUH
npeaMera o0ecrneyrBaeT BO3MOXHOCTh PACCMOTPEHMsI BCErO MHOrooOpasHs BEHIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.



CrpykTypa comepxkaHusi KypcoB — «Opranudeckas xumusi» U «OOmmas U HeopraHuyeckast
XUMHS» cPOpMHUpOBaHA B IpOTrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOTO MOIXO0Ja K H3YYEHHUIO
yuyeOHOro marepuaga ¥ OOYyCJIOBJIEHAa HCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HaHUI Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHS OPraHMYECKUX COCIMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPCOXMMHUUYECKMX M DJIEKTPOHHBIX IIPEJICTABICHHM O CTPOCHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOIOB [0
CJIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMuecKoil XUMHH IOIYy4YaloT
pa3BuUTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS I€pBOHAYaJIbHBIE
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIAacCU(MKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

Ilon HOBBIM yrjaoMm 3peHHs B mpeamere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
W3YYEHHBIII Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHUS TEOPETHUECKUH Marepual u
(dakToJIOTHUECKHE CBEJCHUS O BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias ¥ HeopraHudeckas XUMHs» OO0y4arolIMMCsl MPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaUEHUE MEePUOJUUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOA0IOIMUECKUX TO3ULIMMN, TIy0xKe
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIUN 3TOT0 3aKOHA — OT 0000Mmaromeil 10 00bsACHSoIEH U
MPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHM O Ba)KHEWILMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX W
MPUMEHEHUH, a TAK)XKE€ O XMMUUYECKHX PEAKUUAX, UX CYUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
gomnonHseTcss B kKypcax 10 um 11 KkiaccoB sineMEHTaMU — COJEP)KAaHHS, WMEIOIUMHU
KYJIbTYPOJIOTHUECKUA U TPUKIAJHOM XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhIBaloT €€ pojiib B IO3HABaTEIbHOU U
MPAKTUYECKON JAESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBOXKEHHUS K MpOIecCy
TBOpYECTBA B O0JIACTH TCOPUH M TMPAKTUYCCKUX MPHUIOKEHUN XUMUHU, IMOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCS B OOIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX MPOOJIEMax, CBA3aHHBIX C XHUMHECH,
KPUTUYECKH OCMBICIIMBATh MH(OpPMAIMI0O U MPUMEHATHh €€ I TOTOJHEHUs 3HaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a1ad. B menoMm copepkaHue
ydaeOHOro npeamera «XuUMHUs» JAaHHOTO YPOBHS HU3yY€HHUS OPUEHTHUPOBAHO Ha (opMUpOBaHUE Y
00y4JaromuXxcsi MUPOBO33PEHUYECKOM OCHOBBI 7Sl MOHUMAaHUS (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IUHCTBO HEOPTraHWYECKOTO M OPraHHMYEeCKOro MHpa, OOYCIOBIEHHOCTH CBOMCTB
BEILECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SIBICHUM IYyTEM 3KCIEPUMEHTA U
peuieHuss TMPOTUBOPEUUNA MEXKIYy HOBBIMH (akTaMu ¢ TEOPETUYECKHUMH MPEANOCHUIKAMU,
OCO3HAaHHE PO XMMHH B DPEIIEHUH SKOJOTHYECKHX MpoOJieM, a Takke MpolieM cOepexeHHs
SHEPrEeTUYECKUX PECYPCOB, ChIPhS, CO3/IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mutane penieHus 3a7ad BOCIIUTAHUS, Pa3BUTHUS U COIUANM3AIMH O0yUYAIOUIUXCS TPUHSITHIE
HpOFpaMMOI\/JI II0 XUMHHU [HOAXOAbI K OHpeI[CHeHI/IIO COI[Cp)KaHI/IH nu HOCTpOCHI/IH npezLMeTa
npelycMaTpuBaloT (OPMUPOBAHHE YHHUBEPCATbHBIX YYEOHBIX JEHCTBUH, HMEIOMUX 0a30Boe
3HAYCHHE JJI PA3JIMUHBIX BUIOB JCATEIHLHOCTH: PEIIEHUs MPOo0sieM, TTOUCKa, aHaIn3a U 00paboTKu
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHUYECKOH M HCCIIeI0BATENbCKON
eI TENLHOCTH, 3aHUMAIOIIEH BaXXKHOE MECTO B ITIO3HAHUN XUMUU.

B mpakTuke npenogaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK U
Ha YpOBHE CpeJHero oo1iero o0pa3oBaHUs, MPHU OINpPENEICHUN COJAePKATEIbHON XapaKTepUCTUKU
nened W3ydeHWsl TIpeAMeTa HalpaBlIEHHEM MEepBOCTENEHHOW 3HAYUMOCTH  TPAJULMOHHO
npu3HaéTcst  (OpPMHpPOBAHHME OCHOB XHMHYECKOM HayKHM Kak 00JacTd  COBPEMEHHOTO
€CTECTBO3HAHMUSI, TPAKTHUUECKOMN J1€ATEIbHOCTH YeIOBEeKa U KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM
KyIbTypbl. C METOIMYECKOM TOUKM 3pEHMS TAaKOM MOAXOA K OINPEACIEHUIO IeNed H3y4eHHs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH ILIEJISIMU H3yYeHHUs IpeaMera «XuUMHUs» Ha 0a30BOM
ypoBae (10 —11 ki1.) ssBRsIIOTCS:

. (bOpMI/IpOBaHI/Ie CHCTEMBl XHMMHYCCKMX 3HAHMH KaK BaKHEHIIeH COCT&BHHIOIHCﬁ

GCTGCTBGHHO-HaY‘-IHOf/'I KapTUHblI MHpA, B OCHOBC KOTOpOfI JICKAT KIIFOYCBBIC IIOHATUA,
byHIaMeHTabHBIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE W pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJIAX IMO3HAHUS BEIIECTB U

XUMHUYECKHUX PeaKIfil, HEOOXOIUMBIX I MPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCSA B MUPE
BEIIECTB M XWUMHUYECKHX SIBJICHUM, HMMEIOLIUX MECTO B MPHUPOJE, B IPAKTUYECKON H
MOBCE/IHEBHOM JKU3HH;

e PA3BUTHUC }’MGHI/Iﬁ 1 cI0co00B ACATCIIBHOCTH, CBA3AaHHBIX C Ha6J'IIOI[eHI/IeM 1 00BbICHEHUEM

XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM TMpaBWI 0e30macHoro oOpaimieHust ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, copepxarenpHasi XapakTEpUCTUKA ILejled M 3adad HU3Y4YeHHs IIpeIMeTa B

nporpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMHU B
cucTteMe cpenHero oomero oopasoBanus. CerojiHs B MPEMNOJIaBaHUN XUMHUU B OOJIBINCH CTENEHU
0THAETCsl PEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJICpyKaHHsI 00yUeHUs, OPUCHTHPOBAHHOM Ha
MOJITOTOBKY BBITYCKHHKA 0011e00pa30BaTeIbHON OpraHU3aIiy, BIaICIONIET0 He HA0OpOM 3HAHUM,
a (DYHKIIMOHAJILHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSMH AKTHBHOIO ITOJYYCHHSI
3HAHUU U IMPUMCHCHUS UX B peaHLHOﬁ JKHU3HU IJId PCIICHHA MPAKTUYCCKUX 3a1a4d.

B cBsi3u ¢ 3TUM NIpU U3yYEeHUU MpeaMeTa «XUMUs» JTOMUHHUPYIOIICe 3HAYCHHUE MPUOOPETatoT

TaKuC ICJIM U 3aJa4H, KaK:

ajanTtanus oOyYaroIIMXCs K YCIOBHUAM JIMHAMUYHO pa3BUBAIOIIErocs Mupa, GOopMUpOBaHUE
WHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHMIO, COTPYIAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHUEM;

(dbopMupoBaHUE Yy 00y4arOIIMXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUI), UMEIOIINX
YHUBEpCAJIbHOE 3HAUYEHHUE JJIS PAa3IUYHBIX BUJOB JESATEIBHOCTH: pelleHus MpolieM, MOoucKa,
aHajn3a u 00paboTku MHMOpPMAIUK, HEOOXOIUMBIX Il TPUOOPETEHUs OMbITAa AEATEIHLHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B IO3HAHMM XUMMHM, a TaKXkKe JUIsl OLEHKH C TO3UIUM
HKOJIOTMYECKO 0€30IacHOCTH XapakTepa BIIMSHHUS BEUIECTB M XMMHUYECKHX IPOLIECCOB Ha
OpraHM3M 4YeJI0BEKa U IPUPOAHYIO CPENY;

pa3sBUTHE TO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
0o0y4aromuxcsi: CHOCOOHOCTH CaMOCTOATEIbHO MPHOOpETaTh HOBBIE 3HAHUSA IO XHMUU B
COOTBETCTBUM  C  JKU3HEHHBIMH  TOTPEOHOCTSIMHM,  HCIOJb30BATH  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JJIs TOKMCKAa M aHaiu3a y4yeOHOM W HaydHO-TIOMYJIIpHOU
UH(POPMALIUU XUMHUECKOTO COJICPKAHMUS;

dopMHpOBaHHE M PA3BUTHE Y OOYYAIOUIMXCS ACCOIMATUBHOIO M JIOTUUECKOTO MBILIUICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUITAHUPOBAHUHU U NIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE Y 00yUaromuxcsl yOe)KIEHHOCTH B TYMaHUCTHUECKOM HANpPaBIEHHOCTH XUMUH, €€
BOXHOW pOJM B PpEUICHHHM TIJI00aJbHBIX MPOOJIEM pPALMOHAIBHOIO TPUPOIOIOIb30BAHMUS,
MIOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB M COXPAHEHUS NPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEpeKHOr0 OTHOILIEHUS K TPUPOJE U CBOEMY 3J0pPOBbIO, a TaKxKe
nproOpeTeHUs] OIbITa HCIOJIb30BAHUS IOJNYYEHHBIX 3HAHUH U HPUHATHS T'PaAMOTHBIX
PEIICHHIA B CUTYaIUsX, CBA3aHHBIX C XUMUYECKIMH SIBJICHUSIMHU.



B y4ueObHOM mmaHe cpemHero o6miero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOTO YPOBHS BXOJHWT B
COCTaB NpeaMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE IPEIMETHIY.

OOI1ee YMCIIO YacoB, OTBEACHHBIX I M3y4eHHUS XUMHUHU, Ha 0a30BOM YpOBHE CpPEIHEro OOIIero
oOpasoBanusi, cocrasisgeT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HEnEIMIO).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHU4YeCKOH XUMHHU

[Ipenmer opraHnyeckol XUMUU: €€ BO3ZHHMKHOBEHHUE, Pa3BUTUE U 3HAYEHUE B IMOJYYEHUU HOBBIX
BELIECTB M MarepuanoB. Teopus cTpoeHus opraHudeckux coeauHeHud A. M. Bbyrtneposa, eé
OCHOBHBIC TIOJIOKEHUs. CTPYKTypHBIC (POPMYIIBI OPraHMYECKUX BEIISCTB. | OMOJIOTHS, U30MEpHS.
XuMHUEcKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBienne o Kiaccu(UKAMU OPraHWYECKHUX BemecTB. HoMeHKiarypa OpraHu4ecKux
COEJMHEHUH (cucTeMaTHyecKas) U TPUBUAJIbHbIC Ha3BaHMs Ba)KHEMIIMX MpPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKcrepUMEeHTalIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX IMPEBPAILCHUN: 03HaKOMJIEHHE ¢ 00pa3liaMu
OpPraHMYeCKHUX BEIIECTB M MaTepHajaMHi Ha MX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPTaHUYECKHX
BEILIECTB, HAOIIOICHHE U ONMKCAaHUE IEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHMYECKUX
BEIIECTB IPHU HarpeBaHuH (TUIABJICHUE, OOYTIIMBAHNE ¥ TOPCHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psii. MeTaH U 3TaH — NPOCTEHUIINE PEACTABUTENN
AJIIKaHOB: (PU3MYECKUE M XUMUYECKUE CBOMCTBA (pEaKIMU 3aMEIICHMs] U TOPEHUs), HAXOXKICHUE B
IIPUPOJE, MOJIYy4YEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHUH PsiA. OTWUIEH M MPONUIEH — MPOCTEHIINe
NPEJICTABUTENIN AJIKEHOB: (U3WYECKHE U XHMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, TUAPATALlUH, OKUCIICHHS U TIOJMMEPU3alliK ), MOJyYeHHE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u MetunOyraguen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKUE CBOWCTBA
(peaxuust monumepu3anun). [lonydeHue CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, T'OMOJOTMUYECKUH psJ. AIETWIEH — MNpOCTeHIIHii
IPEJICTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHMHUYECKHE CBOMCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS), TOJTyYCHHE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHEe, (U3MYECKHE U XHUMHUYECKHE CBOWCTBAa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TOIy4YeHHE W TNpUMEHeHUue. 1o1yon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2an02eHUPOBAHUs U HUMPOBAHUS), NOTyYeHue U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckas  CBSI3b ~ MEXKIY  YIJI€BOAOPOAAMH,
MMpUHAJIC)KANIUMHA K pa3INYHbIM KJIaCcCaM.

[TpuponHble UCTOYHHUKH YTIIEBOAOPOOB. [IpupoaHbiii ra3 u nomyTHble HedTaHbIe ra3sl. HepTh 1
e€¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(PTH: TEpPeroHka, KPEKUHI (TepPMUYECKUH,
KaTajquTHuueckuit), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOIYKTHI €ro nepepadoTKy.



IKcnepumenmanvHvle Memoobl U3YUEHUA Geujecmeé U UuX Npespau{eHuil: O3HAKOMIICHHE C
oOpa3maMu IuracTMace, KaydyykoB M pe3uHbl, kKoiutekuun «Hedtb» u «Yromb», MonenupoBaHue
MOJIEKYJ  YIJIE€BOJOPOAOB M  TaJOT€HONPOM3BOJIHBIX, IPOBEIEHHUE NPAKTUUYECKOW pPabOThI:
NOJy4ECHUE STUJICHA U U3yYEHHE €r0 CBOMCTB.

Pacuémmuvle 3adauu. BpruucieHuss 1O YpaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA HMCXOAHOTO BEHIECTBA WIJIM MPOAYKTa pEaklud [0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WU MIPOIYKTOB PEAKIUH).

Kucaopoacoaep:kamme opranndeckue coelMHeHUs

HpeI[GJIBHHe OIHOATOMHBIC CIIUPTHI. MeTaHOa W 3TAHOM: CTPOCHHUC, (1)I/I3I/I‘-I€CKI/I6 U XUMHYCCKUC
CBOMWCTBA (peakLUuu C AKTUBHBIMM METaJUIaMH, TaJOr€HOBOJOpPOJAaMM, TOpEHHE), MPUMEHEHHE.
Bonxopoausie cBs3M MeXIy MOJIEKYJIaMH CHUPTOB. Jl€MCTBHME METAaHOJIA M HTAHOJIA HA OpraHU3M
YeJI0BEKA.

MHOroaToOMHBIE CHHUPTHL. DTHJICHIJIHMKOIb U TIUIEPUH: CTPOEHHUE, (PU3NYECKHe U XUMHUYECKHE
CBOMCTBA (B3aMMOIECHCTBHUE CO ILEIOYHBIMU METAJUIaMHU, KaUeCTBEHHAsl peaKiysi HA MHOIOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpumMeHenne rimueprHa u STUIICHTJTUKOJISL.

@eHoI: CTpOEHHE MOJEKYJbl, (hU3MYECKHEe M XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue penona.

Anpaeruapl U kemoHvl. PopManblerul, aueTalbIerua: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOWCTBA (pEeaKkUMHU OKHMCICHHMS U BOCCTAHOBJIEHHUS, KAaueCTBEHHBbIE pEaKLMHU), MOJy4eHHE MU
IIPUMEHEHUE.

OIHOOCHOBHEIE TIpe/IeIbHBIC KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KUCIIOTHI: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBa (CBOMCTBA, oOOmME I KJacca KHCIIOT, pPEeaKIus
sTepudUKanmm), TOJIydeHHe W TnpuMeHeHue. CTeapuHOBas ¥ OJICMHOBAs KHCJIOTHI Kak
MIPEACTABUTENM BBICIIMX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIee ICHCTBHE.

Crnoxnble 3(pUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢gupos. XKupsl.
I'mpponus xupoB. [Ipumenenune xupos. bruosornueckas posb )KUPOB.

VYrneBoapl: cocTtaB, KiaccupuKalus YrieBoJoB (MOHO-, AM- M moiucaxapuisl). ['mokoza —
OPOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (HU3UUYECKUe WU XUMHUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcuaoM Meau(Il), okucieHne aMmMuadyHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccTaHOBieHHE, OpOKEHUE TIIOKO3bI), HAXOXJEHHE B MpPHPOJE, NPUMEHEHHUE,
ouonornueckas poib. DorocunTe3. OpyKkTO3a KAaK U30MEP TITFOKO3HI.

Kpaxman u wnemmosoza Kak HOpuUpoAHble nonuMepbl. CTpoeHHME Kpaxmana M LEJUIIOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJ0M).

JKcnepumenmanvuvle Memoobl U3YYEHUA 6ewjecmeé U UX npespauieHuil: TpPOBEICHUE,
HaOJII0/IEHUE U ONMCAHHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE peaKLIUU
OJIHOAaTOMHBIX CHHUPTOB (OKHCIeHHME »dTaHona okcuaoMm Meau(ll)), MHOroaroMHeIX CHUpPTOB
(B3aumonieiictBue rmuepuHa c¢ ruapokcuaom menu(ll)), ampaernnoB (okucIeHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u ruapoxcunom meau(ll), B3aumoneicTBre Kpaxmaiga ¢ HOJOM),
IIPOBEJICHUE NMPAKTUYECKOW paboThl: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuémmnvle 3a0auu. BpluucieHus MO YpaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIEeCTBA WM TPOJYKTa pPEAaKIMU IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEILIECTB WM MIPOJYKTOB PEAKIUH).



A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.

AMUHOKHCIOTH Kak aM(OTEepHBbIC OpraHuyYecKue coeauHeHus. Duznueckue W XUMHYECKUE
CBOMCTBa aMHUHOKHCIOT (Ha mTpuUMepe TiulKuHA). buosormyeckoe 3HAYEHHME aMHHOKHUCIIOT.
Ilentunel.

benku Kak MPHPOIHBIC BBICOKOMOJICKYIIAPHBIC coeaMHEHUs. [IepBUYHAs, BTOpHYHAS U TPETUYHAS
CTpYyKTypa OenKoB. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOIU3, ACHATYpaIus, KadyeCTBCHHBIE
peakIu Ha OCJIKH.

DKcnepumenmanvhovle MemoObl U3YUEHUA 6eU{eCME U UX npespauwieHuil: HaOIIOICHUE W
OTMCAaHNE JICMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalus OCIIKOB IIPH HATPEBAHUU, IBETHHIC PEAKIIUU
OEJIKOB.

BBICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHHUHA

OCHOBHbIE TTOHSITUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE
3B€HO, CTENEHb NOJMMEpPU3ALUU, CPeHsAs MOJIeKyJsipHas Mmacca. OCHOBHBIE METOABI CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJIMMEPHU3ALUs U MOJUKOHACHCALIHS.

3Kcnepumenmaﬂbubte Menoobl Uu3yueHus eeuiecme U ux npeepamenuﬁ: O3HaKOMJICHHUEC C
06pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYUYKOB.

Meoscnpeomemnnie ceasu.

Peanuzanus MCXKIIPCAMCTHBIX CBsA3EH IIpu HU3y4YCHUU OpFaHI/I‘{eCKOﬁ xumud B 10 Kiacce
OCYHICCTBIACTCA 4YCPC3 HUCIOJIb30BAHUC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H
HOHHTHﬁ, SABJBSIFOINUXCA CUCTEMHBIMU JIS1 OTACJIIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO0mue ecTeCTBCHHO-HAYJYHBIC MOHSTHS: SBJICHHWE, HAy4YHBIA (DAaKT, rUmores3a, 3aKOH, TEOPHs,
aHaJ M3, CHHTE3, KiIacCH(pUKAIMA, TEPUOJUIHOCTb, HAOIIOJECHUE, HW3MEpPEHHEe, AKCIICPUMEHT,
MOJEIUPOBAHUE.

®usuka: martepus, JHEpPrus, Macca, aTroM, DJJIEKTPOH, MOJIEKYJa, JHEPreTHYECKUN YpPOBEHb,
BEIIIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEILeCTBa, (PM3NYECKHE BEIUYMHbBI U €UHUIIBI UX
U3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMeH BewlecTB B OpraHusme, (HOTOCHHTES,
OMOJOTUYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHomorus: MUIICBBIC TMPOAYKTBI, OCHOBBI PANHWOHAJIIBHOIO IIUTAHUA, MOKOIMHUE CpPCACTBA,
JICKAPCTBCHHLIC U KOCMCTUYCCKHUEC IMpPETapaTbl, MaTCpraIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHH

XuMudeckuit anmeMeHT. AtoM. Sapo aroma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEPreTHUECKUe
YPOBHH, MOJIYpPOBHHU. ATOMHBIE opOWTainu, S-, P-, 0- smemMeHThl. OCOOCHHOCTH pacIpeIeIeHHs
AIIEKTPOHOB IO OpPOHMTAISIM B aTOMax »3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJOB. DJIEKTPOHHAS
KOH(UTYypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoanueckas cucrema xumuyeckux snemeHToB [[. M. Menneneena.
Cs3p nepuojgmyeckoro 3akoHa u Ilepumonmueckoid cucreMbl Xumuueckux snaemeHto J[. U.
MeHnzeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMblX HMMH IPOCTHIX W CIIOKHBIX BEIISCTB IO TPYIIaM U
neprojaM. 3HaYeHUE MEPUOIMYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BeulecTBa. XUMHUYECKasi CBA3b. Buabl XMMUUECKON CBsI3U (KOBaJICHTHAs! HEMOJIIpHAs U
HOJIsIpHAsi, HOHHAs!, MeTalInueckas). MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHON XMMHUYECKOH CBSI3U
(oOMeHHBII u JIOHOPHO-aKLENTOPHBIMN). Bonoponnas CBSI3b. BanenTHOCTSD.
DneKTpoOTpULATENBHOCTh. CTENEeHb OKUCIEHU. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJNIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILECTBA.
Tumnel KpUCTAIUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIMA KPUCTAJUTMYECKOM
pELIETKH.

[TonsiTne 0 nUCTepCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE PAacTBOPHI. MaccoBasi 10151 BEIIECTBa
B pacTBOpE.

Knaccugukanuss HeopraHMueckux coeauHeHWid. HoMeHKIaTypa HEOPraHWYeCKHX BEIIECTB.
I'eneTnyeckas CBS3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAIINUX K PA3JINYHBIM KIIACCaM.

XuMuueckas pcaKknus. Knaccmbnxauna XUMHNYCCKHUX peaKI_[I/Iﬁ B HeopraHqucxoﬁ )51 OpraHquCKOﬁ
XHMUH. 3aKOH COXpaHCHUA MACCbl BCHICCTB, 3aKOH COXPAaHCHHA W MHPCBpAlICHUA SHCPTHUU IPU
XUMHYCCKUX PCAKIUAX.

CkopocThb peakiiuy, €€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecHe. DakTOpbl, BIMAIOIIAE HA COCTOSHUE XHUMHUYecKoro paBHoBecus. [Ipunnun Jle
[artense.

OnexTpoauTHueckas auccouuanys. CuibHble U ciladble 3eKTposinThl. Cpena BOAHBIX PacTBOPOB
BEIIIECTB: KUCIIas, HEUTpaibHas, IeI0YHas.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkmuu.

IKcnepumenmanvHovle MEMOObl U3YUEHUSA GEULECNE U UX NPEEPAUeHUIl: IEMOHCTpAIUs Ta0IHIlL
«Ilepnonnueckass cucrema xumudeckux anemeHtoB JI. M. MenneneeBa», u3ydeHHe Mopenen
KPUCTAIJIMYECKUX PEIIETOK, HaOMI0JeHHEe M OINKCaHUE JEMOHCTPALMOHHBIX M J1abOpaTOPHBIX
OMBITOB (pa3jIOKEHUE MEPOKCHJA BOAOPOJA B NMPUCYTCTBUM KaTaJM3aTopa, ONPEIEIIEHHUE CPENb
pacTBOPOB BEIIECTB C MMOMOUIbIO YHHBEPCAJIbHOTO HMHAMKATOPA, pPEaKlUUW HOHHOTO OOMeEHa),
NpOBE/IEHUE MPAKTUUECKON paboThl «BnusHUe pa3iauyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKkum».

Pacuémmuvie 3ad0auu. Pacy€Tbl 10 ypaBHEHUSM XUMHYECKMX peEakUuil, B TOM YHUCIE
TEPMOXUMHUYECKHE PAcU€Thl, PACUETHI C UCIIOIH30BAaHUEM MOHSATHUS «MAccoBast 10Ji BELIECTBA.

Heopranuveckasi xumust



Hemeramnsl. Ilonoxkenne HemetamwioB B [lepuoanueckoit cucreme xumudeckux snementos 1. U.
MeHnzeneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. DU3HUeCKre CBOMCTBA HEMETAIOB. AJIIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe Kucaopoaa, cepsl, hochopa u yrieponaa).

XYUMUYECKUE CBOMCTBA BAXKHEHININX HEMETAJUIOB (TAJIOICHOB, Cephl, a3oTa, docdopa, yriepona u
KPEMHUS) U UX COEAMHEHUN (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramnoB B Ilepuogumyeckod cucreme XMMHUYecKuX anemeHToB /[ .
MenpeneeBa. OcoOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000J04YeK aroMoB MeramioB. OOmue
¢usnueckue cpoicTBa MeTaiwioB. CIUIaBpl METaUIOB. DIEKTPOXUMHYECKUN pAJ HANpsHKEHUH
METAJIJIOB.

XUMHYECKHUE CBOMCTBAa BAXKHEWMIIMX METAUIOB (HATPUM, Kalnui, KaldblUi, MarHuii, aJjtOMUHUMH,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUMN.

O6mue criocoOb! noay4yeHus: MeTauioB. [IpuMeHenrne MeTaioB B ObITY U TEXHHKE.

3Kcnepumenmaﬂbnble Memoobl usyuenus eeuiecme U ux npespameuuﬁ: HN3YUCHHEC KOJUICKIHUN
«MeTtannsl U CILJIaBBI», 06pa3u0B HEMCTAJJIOB, pCHIICHUC OKCIICPUMCHTAJIbHBIX 3a1a4, Ha6J'II-OI[eHI/Ie
U OIIMCAaHHUC JCEMOHCTPAIMOHHLBIX U Ha60paTOpHI>IX OIIBITOB (B3aI/IMOI[eI\/JICTBI/Ie ruapoKCcuaa
AJIFOMHHUA C paCTBOpaMH KHUCJIOT U menoqeﬁ, Ka4CCTBCHHBIC pCaKIIMU Ha KaTHOHLI MeTaHHOB).

Pacuémmnuie 3a0auu. Pacuétsl Macchl BeniecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIMH BELIECTB, Pacu€Tbl MaccChl
(00BbEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMud M ;KU3Hb

Ponp xumMuu B oOecrneyeHHU 3KOJ'IOFI/ILICCKOI71, BHCpFGTHqCCKOﬁ n HHHIGBOﬁ 6630H3CHOCTI/I,
Pa3sBUTUH MCIUIVHBI. Ilonsarue o HAaYYHBIX MCTOAAaX IO3HAHUA BECIICCTB U XUMUYCCKUX peaKuHﬁ.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAayY4YHBIX [PUHOUIIAX M[MTPOMBINIJICHHOTO IIOJIYYCHUSA BaKHEHIITNX
BCIICCTB.

YenoBek B MHUpE BEIIECTB M MaTE€pUalOB: BaXXHEHIIWE CTPOUTEIBHBIE MaTepHUalIbl,
KOHCTPYKIMOHHBIE MAaTepUalbl, KPACKH, CTEKIO, KEpamMHKa, MaTepuaibl Ui DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHHUSI.

Xumus u 3J0pPOBBEEC YCJIIOBCKA: IMpaBHJIa HMCIOJb30BAHUA JICKAPCTBCHHLIX NPCIaparoB, IIpaBUJia
0e30IMacHOTO HUCIIOJIb30BaHUS npemnapaTroB OBITOBOI XMMHUH B HOBCG)IHCBHOI71 JKHU3HHU.

Meoscnpedmemnole ceasu.

Peanuzanus MexnpeIMEeTHbIX CBSI3eH MPHU U3y4eHUH o0IIel U HeopraHuueckol xumuu B 11 kmacce
OCYILIECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak H
MOHATUH, ABISIOIIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIH (akT, TUIIOTe3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
Kiaccuukanus, TEPUOIUIHOCTh, HAOIIOICHHUE, SKCIEPUMEHT, MOJCIUPOBAaHUE, HW3MEpPEHHE,
SIBIICHHUE.

®dusnka: MaTepusi, BSHEpPrus, Macca, aToM, »JJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPaZvo0aKTUBHOCTb, MOJIEKYJA, HHEPreTHYEeCKU ypOBEHb, BEIIECTBO, Tel0, 00BEM, arperaTHOe
COCTOSTHUE BEIEeCTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: knetka, opraHm3M, SKocucTema, Ouocdepa, MaKpo- U MHKPOIJIEMEHTHI, BUTAMUHBI,
0oOMeH BEIIEeCTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOpPHbIE IOPOIbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIIUBO, PECYPCHI.

TexHomorus: XUMHYECKast NPOMBINIJICHHOCTb, MCTAJUTYpPIrusa, IIPOU3BOACTBO CTPOUTCIBHBIX
MaTCpHraoB, CENIbCKOXO03SHCTBEHHOE IMpOU3BOJCTBO, IMUIIICBas IMPOMBIINIJICHHOCTD,
q)apMaI_IeBTI/I‘-IeCKaSI MPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKUX IPLCIIaApaTOB, IMPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTCpUaloB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOI'HUH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUs IPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHsI OOYYAIOIIMMHUCS IMPOTPaMM
cpenHero oOmero oOpa3oBaHHS (JTMYHOCTHBIM, METANpPEIMETHBIM H IpeAMeTHbIM). HaydHo-
METOJMYECKOW OCHOBOM HJisi pa3paldOTKH IJIAHHUPYEMbIX pE3YJIbTaTOB OCBOEHUS MPOTrpamMm
CpeIHero o0mero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MTOIXO/T.

B cootBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IOAXOA0OM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUA IMPCAMCTA «XUMUSA» HA YpPOBHE CPEAHECTO O6IJ.[€FO 06pa3013aHH;1 BBLACJICHBI CIICAYROIINC
COCTaBJIAIOIIHUC:

OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJINn4uc MOTHBAIIUH K 06y‘IeHI/II-O;

I[eJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHUI JTMYHOCTHA Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TpaJUIIMi 0a30BOM HAYKU XUMUH,

TOTOBHOCTDb U CIIOCOOHOCTH 06yqa}0m1/1xc;1 PYKOBOJACTBOBATHCA B cBOCH JACATCIIbPHOCTH HEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaAMH, ITPUCYHIUMU IIGJ'IOCTHOI\/'I CHUCTEMEC XUMHUYCCKOI'O O6paSOBaHI/I$I;

HAJIMYUEC IIPABOCO3HAHUA 9KOJIOTHYCCKOM KYJIBTYPBEI U CIIOCOOHOCTH CTaBUTh oejim U CTPOHUTH
JKU3HCHHBIC IIJIaHbI.

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS TpenMeTra «XUMHUsS» JOCTUTAIOTCS B €IMHCTBE y4eOHOW H
BOCIIUTATEIbHON JAESATENIBHOCTU B COOTBETCTBUM C TI'yMAaHMCTHYECKHUMH, COLMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJI€aJlaMH POCCUHCKOT0 TPaKJaHCKOro O0OIIecTBa,
MNPUHITHIMH B OOIIECTBE HOPMAaMHU W TpaBWJIAMH TOBEACHHUS, CIOCOOCTBYIOIIMMH Mpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIHUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS HpeaMeTa «XUMHS» OTpaxaroT cHOPMHPOBAHHOCTH OIbBITA
MO3HABATENILHOM W TNPaKTHUECKOW MAEATeNbHOCTH OO0yYaroluXcs MO pPeald3aluu NPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIOPAIKY;

MPpEACTaBJIICHUA O CONUAJIBHBIX HOpMAaXx U MpaBUIaxX MCKINIHOCTHBIX OTHOIIICHUH B KOJITICKTUBEC;

TOTOBHOCTU K COBMECTHOM TBOPUECKOM AESITENbHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U M03HABaTEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl OPYTHX INpU
aHaJIM3€ Pa3TUYHBIX BUJIOB YU€OHOU IEATEIHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .
HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTCUECTBEHHOU XUMUU,

YBAXXCHUA K HNPOHCCCY TBOPUCCTBA B obOnacTu TCOPHU M MPAKTUYCCKOrO MNPUMCHCHHUA XHWMMHU,
OCO3HAaHHUA TOI'O, YTO JOCTHUKCHHA HAYKH €CTh PE3YyJIbTaT NJINTCIbHBIX Ha6J'II-0I[€HHfI, KPOITIOTJIUBBIX
SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpyda y‘IéHLIX H IIPAKTUKOB;

HHTEpECa U IMO3HABATCIIBHBIX MOTHBOB B IIOJIYYCHHWH W IIOCICAYIOLNIEM aHallu3¢€ I/IH(bOpMaI_[I/II/I (6]
NEPCAOBBIX NOCTHIKCHUAX COBpeMeHHOfI OTEYCCTBCHHOM XHUMUU,

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUS
HPABCTBCHHOI'O CO3HaHUsA, STHYCCKOI'O IMTOBEACHM,

CIIOCOOHOCTH OLCHUBATHL CHUTyallluH, CBA3AHHBIC C XUMHYCCKUMH IABJICHUAMHU, U TIPHUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTH OLICHHMBATDH cBOE MMOBCACHHUC U ITOCTYIIKU CBOHUX TOBapI/IH_[eﬁ C HOSI/II_II/Iﬁ HPaBCTBCHHBIX
W MMPaBOBbBIX HOPM U OCO3HAHUE HOCJIGI[CTBI/H\/JI 9THUX MMOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310pOBOT0 M 0€30MacHOro 0opasa )KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

coOrofeHus MpaBUil OE30MacHOro oOpallleHusl ¢ BEIIECTBaMHU B OBITY, MOBCEHEBHOW JKU3HU U B
TPYAOBOM JAEATEIbHOCTH;

IMOHUMaHHA LOCHHOCTU NpaBUJI MHAWBUAYAJIBHOI'O W KOJIJICKTHBHOTO 0e3011acHOro IIOBCACHHUSA B
CUTyalUsIX, YIpOXKarOIUX 3J0POBbIO 1 JKU3HU J'IIOI[Cﬁ;

OCO3HAHHUS MOCJEICTBUN U HENPUSITHS BPEIHBIX MPUBBIUEK (YIIOTPEOIEHHS alIKOrojisi, HAPKOTUKOB,
KYpEHHs);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEJOBATEIbCKON J1€ATEIbHOCTH, OOIECTBEHHO
MI0JIE3HOM, TBOPYECKOM M IPYIMX BUJAX JEATEIBHOCTH;

YCTAaHOBKHU HAa AKTHUBHOC Y4AaCTUC B PCUHICHUUN MMPAKTHYCCKUX 3a1a4 COIII/IaJ'IBHOI\/’I HaITpaBJICHHOCTH (B
paMKax CBOECTO KJiacca, H_IKOJ'ILI);

HHTEpECCa K IMPAKTHYCCKOMY HU3YUCHUIO HpO(l)eCCI/Iﬁ pa3in4Horo poJa, B TOM YHCJIC Ha OCHOBC
MPUMCHCHUA MPECAMETHBIX 3HAHUH 110 XUMUU,

YBa)KEHUs K TPYAY, JIOASAM TpYAa U pe3ysibTaTaM TPY10BOH J1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHIYalIbHOH TpaeKTopuu oOpa3oBaHUs, Oymymien
npodeccun U peanu3aluu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH IE€JIECO00Pa3HOTO OTHOIICHHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HH
Ha 3eMiie;



MOHMMAHUA TJIOOANBHOTO XapaKTepa HSKOJOTUYECKHX Mpo0JieM, BIMSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHHA I[OCTI/I)KCHI/II‘/'I XUMHUU i1 PEIICHHSA BOIIPOCOB
palrOHAJIBHOI'O MPUPOAOIIOJIL30BAHN A,

AKTUBHOTO HEMpUSTUS JIEHCTBUHM, MPUHOCALIUX Bpell OKpYKAIOIIeH MPUPOTHON cpele, YMEHHs
MPOTHO3MPOBATh HEOIATOMPHUATHBIC YKOJIOTHUECKUE TOCISACTBHS MPEANPUHUMAEMBIX JICUCTBUN U
Mpe0TBpallaTh UX;

HAJIMYUS PA3BUTOTO HKOJOTUYECKOTO MBIIUICHHS, 9KOJIOTMYECKOH KYIbTYpPBI, OIbITa ACATEILHOCTH
HKOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B II03HABaTEIbHOH,
KOMMYHUKAaTHBHOW M COIMAJIBbHOW TPAKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTHBHO IPOTHBOCTOSTH
ueosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

cOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH
1 OOILIECTBEHHOW MPAKTHUKH;

MOHUMAaHUA crieUUKU XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU PALMOHAIBHOTO
HAyYyHOTO MBIIUIEHUS, CO3JAAHUM LIEJOCTHOTO IMPEICTABICHUS 00 OKpYXKAIOLIEM MHUpPE Kak O
€MHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U pelieHrur mpodiieM
COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0cO000M 3HAYMMOCTM XUMHUHM JJIsl COBPEMEHHOM IMBWIM3AIMM: B €€
I'YMaHUCTUYECKON HANpaBICHHOCTH M Ba)KHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIbTYpPbI, PEIIEHUU TIJI00aJbHBIX IPOOJEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOoi, MUIIEBON U HKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECIIeYeHUN
YCIIOBHH YCIIEIIHOTO TPY/AA U KOJIOTMYECKH KOM(POPTHOH JKU3HU KaXK0T0 4eHa 00IIecTBa;

CCTGCTBGHHO'HaquOﬁ rpaMOTHOCTHU: IIOHUMAaHUs CYITHOCTU METOJOB IIO3HAHUS, UCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCITOJIE30BaTh MMoJIyda€MbIC 3HaHUWA [JI1 aHallu3a U
OOBSICHEHUS SIBIICHHI OKpYyKaromero Mupa U npoucxoJdalunx B HEM PI3MCH€HPIIZ, YMEHUA ACIaTb
00OCHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB N HUMCIOIMIMXCA OJaHHBIX C ICIBIO
MOJIYYCHHA JOCTOBCPHBIX BHIBOOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XHMHYCCKHE 3HAHUS AJI1 peHICHUSA HpO6J’ICM B
PCATBHBIX )KU3HCHHBIX CUTYallHUAX,

HWHTCPECA K IMO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPBIBHOMY 00pa30oBaHUIO M CaMOOOpPa30BaHHIO, K aKTUBHOMY
MOJY4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax MpodhecCHOHATBLHOM 1A TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSA Y4YEOHOTO mpeamera «XHUMHS» Ha YpPOBHE CPEIHEro
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HayuMble 78 (QOpPMHpPOBAHUS  MHUPOBO33PEHUS  OOy4alOUIMXCSd  MEKIUCIUIUIMHAPHBIE
(MeXmpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaKaIOIIKe 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnenuuKy METOAOB IO3HAHUS, MCMOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEprus, sSBIEHHE, IPOLECC, CUCTEeMa, HAay4HBIH (akT, MPUHIMI, THUIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);



yYHUBEpCAJIbHbIE Y4eOHbIE JeWCTBHS (IO3HABATEIbHBIE, KOMMYHHUKATHBHBIC, PETYJSATHBHBIC),
oOecrieunBaromue (popMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTU M COLIMAIBHOM KOMITETCHLIUU
00ydJaromuxcs;

CIOCOOHOCTh o0y4aromuxcs HCIO0JIb30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCaJlbHble YueOHblEe JAEHCTBHS B I103HABaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MeTaHpeI{MeTHHC PE3YyIbTaThl OTpaxaroT OBJIaACHUEC YHUBCPCAJIbHBIMU y‘le6HBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[CﬁCTBI/IHMH.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU MMO3HABATEIbHBIMU I€HCTBHAMM:
1) 6a30Bble JJOrnYecKHUe AeCcTBHS:
CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHBATh;

ONpeCaAC/IAThL LCIIU ACATCIBbHOCTHU, 3adaBas MapaMETpbl U KPUTCPHUU UX AOCTUIKCHHA, COOTHOCHUTDH
PE3yIbTaThl ACATCIIBHOCTU C IIOCTABJICHHBIMU LICJISAMU,

HCIIOJIb30BaTh IIPpH OCBOCHHH 3HAHUU HpI/IéMBI JIOTHYCCKOI'0 MBIINJICHUA — BBIACIIATD XapPAKTCPHBIC
IMPpU3HAKH MMOHATHU U YCTaHAaBJIMBATb UX B3aMMOCBA3b, MCIIOJIB30BAaTh COOTBCTCTBYIOUINUEC IMOHATHA
JUIA 00BACHEHHS OTACJIBHBIX (I)aKTOB u HBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(bI/IKaIII/II/I BC€IICCTB U XUMHNYCCKHNX peaKuHﬁ;
YCTAaHABJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHHUA (MHAYKTHBHbIC, IEIyKTHBHbIE, IO aHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJIF0YCHUS;

IPUMEHSTh B IIPOLIECCE MO3HAHMSI, MCIIONIb3YyEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJAEIbHBIE HPEJCTABICHUS — XUMHUYECKMH 3HAaK (CHMBOJI) D3JIEMEHTa,
XUMHUYECKass (QopMmyisa, ypaBHEHHE XHMMHMUYECKOM peakuMu — Tpd pPELIeHUH Yy4eOHBIX
[IO3HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIE MOJEIBHBIC IIPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3Y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

q)OpMy.]'II/IpOBaTB OCIn 1 3agadu HMCCIICAOBAHHA, MCIIOJIB30BATh IMOCTABJICHHBIC M CaMOCTOATCIBHO
Cq)OpMYHHpOBaHHBIG BOITIPOCHI B KAYCCTBC MHCTPYMCHTA NNO3HAHUSA W OCHOBBI JJIA q)OpMI/IPOBaHI/Iﬂ
THUITIOTE3bI 110 IPOBCPKE NPAaBUIIBHOCTH BbICKA3bIBACMBIX CYX(HCHHfI;

BJIQJIETh  HaBBIKAMU  CaMOCTOSITEJIBHOTO  IUJIAHMPOBAHUS M TIPOBEACHMUSI  YUEHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIbHO
IPOTHO3MPOBATh €ro pe3yibTar, (GOpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHMS, COCTAaBJIATH OOOCHOBAHHBIA OTYET O MPOJIEIaHHON
pabore;

NpUOOpEeTaTh OMBIT YYEHWYECKOW MCCIEI0BATENbCKOM M MPOEKTHOM JEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIIeHUs MPAKTUYECKHUX 3ajad,
IIPUMEHEHHUIO Pa3JINYHBIX METOJOB MO3HAHUS.

3) padora ¢ nHpopManmeii:



OpUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HaydyHO-TIOMYJspHas JUTEparypa
XUMHUYECKOTO COJEp)KaHUs, CHOpPaBOYHbIE TOCOOMs, pecypchl VIHTepHeTra), aHaIM3UpPOBATh
uHGOPMALIMI0O Ppa3NUYHbIX BHAOB W (OpPM MpeACTaBlIeHUS, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTb Y HEIIPOTUBOPEUNBOCTD;

dbopMynTUpOBaTh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI MPHU MOKUCKE U 0TOOpe MH(pOpMaLuHy,
HEOOXOIUMOM JUTsI BHITIOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO THUIIA,

HpI/IO6peTaTb OIIBIT  HMCIIOJIB30BaHUA I/IH(i)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U
Pa3JINYHBIX ITOUCKOBLIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIbHYIO (hOpMy TpeacTaBieHus: nHpopManuu (CXeMsbl, rpaduky,
JMarpaMMBbl, TaOJIHUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAueCTBE CPEACTBA MPH paboTe C XMMUYECKOH HH(popManuei:
IPUMEHATh MEXIpeAMETHble ((U3MYecKue W MaTeMaTHYeCKue) 3HAKU U CUMBOJBI, (HOPMYIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJB30BaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAIIAJHOCTH.
OB.]IaIIeHPle YuuBepCaJbHBIMU KOMMYHHKATHBHBIMHA I[eﬁCTBHHMH:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl B XOJ€ JAuaiora W/WIM JUCKYCCUU,
BBICKA3bIBaTh  HJACH, (HOpMyIUpOBaTh CBOM  MPEIJIOKEHUS] OTHOCUTEIBHO  BBITIOJHEHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNIATh C IIPE3CHTAlMEed pe3yJbTaTOB II03HABATEIBHOW JACSATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU IPHU BBINOJIHEHUH XUMHYECKOI'0 HKCIIEPUMEHTA,
IPAaKTUYECKOM PadOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pPealu3allMd y4eOHOro
npoekTa M (OpMYIMPOBATH BBIBOJBI [0 pe3yJlbTaTaM IPOBEIEHHBIX MCCIEIOBAHUN IyTEM
COIIAaCOBaHUs MO3UIMI B X0/1€ 00CYKJEHUSI 1 0OMEHAa MHEHUSIMHU.

OBnaueHne YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMHA HeﬁCTBHHMH:

CaMOCTOSITENIBHO INIAHUPOBATh M OCYILIECTBIIATh CBOIO MO3HABATENIBHYIO IEATEIbHOCTD, ONPEAEIs
e LenM M 3a/lauM, KOHTPOJIUPOBATh U MO Mepe HEOOXOANMOCTH KOPPEKTUPOBAThH MpeiJiaraeMblil
QITOPUTM JICHCTBUIN MU BBIMOJHEHUN YU4EOHBIX U MCCIIEOBATENBbCKUX 3ajiay, BEIOMpaTh Hanbosee
3¢ ¢deKTUBHBIN cMOCcO0 HMX pEleHUs ¢ y4ETOM IOJIyY€HUs HOBBIX 3HAHMHW O BEILIECTBaX U
XUMHUYECKHUX PEAKIMSIX;

OCYICCTBJIATE CAMOKOHTPOJIb CBOCH AeATSIBHOCTH HAa OCHOBE CaMOaHaINn3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC
Ilpeomemmnuie pesynomamul oceoenusn Kypca «Opeanuueckan Xumus) ompaxicarom:

c()OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH eCTeCTBEHHO-HAYyYHOU
KapTUHBI MHUpA, POJM XMMHUU B MO3HAHWUU SBJICHHUA MPUPOIBI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW il  pEeIIeHUs
MPAKTUYECKUX 33aJa4 M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHMMHYECKUX 3HAHUHM, KOTOpass BKJIIOYAET: OCHOBOIOJATAIOIINE IOHATHS
(XMMUYECKUIl 2JIEMEHT, aTOM, »JJEKTpPOHHas o000J04Yka aroma, MOJIEKyJa, BaJleHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHUECKash CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U



COKpaIll€HHas1), MOJIb, MOJIIpHAsl Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, PyHKIMOHAIbHAS
rpynna, paaukai, U30Mepus, H30MepPbl, TOMOJIOTMUECKUN PsiZl, TOMOJIOTH, YTJIEBOJOPOIbl, KUCIOPO/
U a30TCOJepIKalIe COCUHEHUS, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHbBIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHUsl CTpOeHus opranmyeckux BeuiectB A. M. byrtieposa,
3aKOH COXpPAHEHHUS MacChl BELECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3BIK  XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAllME€ B OCHOBE IIOHUMAHHUS INPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SBJICHUH, (AKTOJIOIMYECKHE CBEJEHMS O CBOWCTBAaX, COCTaBe, IOJYYCHUH U
0€30I1aCHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M NPAaKTUYECKOH
JeSITeIbHOCTH YeNIOBEKa,

c(OPMUPOBAHHOCTh YMCHHH BBISIBISITH XapaKTEPHBIE MPHU3HAKH TIOHSATUH, yCTaHABIUBATh HX
B3aUMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOIIME IOHATUA IPHU OMNHCAHUU COCTaBa, CTPOCHUS H
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHUH HUCIOJIb30BaTh XMMHUYECKYH0 CHMBOJMKY JJIi  COCTaBJIEHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUM, U3rOTABIMBATh MOJEIHM MOJIEKYJI OPraHMYECKHUX BEILECTB IS
WJUTFOCTPALIMHM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX BEIECTB
[0 HUX COCTaBy U CTPOCHHUIO K OMNpeAeNEéHHOMY KIJacCy/Tpylie COeIWHEHUH (yriaeBOAOpOAbI,
KHCIIOPOJT M a30TCOJIEPKAIUE COCIUHEHUS, BBICOKOMOJICKYJSIPHBIE COEAMHEHHUS), JaBaTh WM
Ha3BaHus To cucrematndeckod HomeHkiarype (IUPAC), a Ttakke NpuBOAUTH TPUBUAIbHbBIC
Ha3BaHUs OTJEJbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOMWJICH, AlleTHJICH, YTHJICHTJIHKOJb,
rinepus, (¢eHos, ¢GopMalbIerusl, aileTaibJerdjl, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTa,
OJICMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, HEeJITI0I03a, TIIAIUH);

c(OPMHUPOBAHHOCTb YMEHUS OIPEICIIATh BUAbl XUMUUYECKON CBSI3U B OPTaHUYECKUX COEIMHEHUAX
(oguHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATDH MOJIOKEHUS TEOPUHU CTPOCHUSI OPraHUYECKUX BEHIECTB A.
M. BytnepoBa st 00bsCHEHUSI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUsI MaCChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpOeHHE, (HU3MYECKHEe W XUMHUUYECKUE
CBOMCTBAa TUMUYHBIX MPEJCTAaBUTENEH pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEUIECTB (METaH, OTaH,
STHUJIEH, TPOMUJIEH, aleTWwieH, OyramueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, 3TAHOI,
STUJICHTIIUKOJb, TJIMIEPUH, (PEHON, aneTaablerujl, MypaBbUHAs M YKCYCHasi KUCJIOTHI, TJIFOKO3a,
KpaxMaJ, LEJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKIY
HAMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C MCIOJIb30BAHUEM CTPYKTYPHBIX

bopmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTe€pPHU30BaTh HCTOUYHUKU YIJIEBOJAOPOIHOIO ChIpbs (HE(PTH,
IPUPOJHBIN Ta3, Yrojib), COCOObl UX MepepadOTKHM W IMPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ MMPOBOAWUTE BBIYUCIICHHA 110 XHUMHUYCCKHUM YpPaBHCHUAM (MaCCBI,
06’LéMa, KOJIMYCCTBA UCXOOHOT'O BCIICCTBA HUJIM MPOAYKTA PCAKIIMU IO U3BECTHBIM MACCE, O6’BéMy,
KOJMYCCTBY OJJHOT'O U3 UCXOJHBIX BEIICCTB UJIU IMTPOAYKTOB peaKHI/II/I);

c(hOpMUPOBAHHOCTh YMEHUW BIAACTh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIOIB3yEeMbIX B XUMUU TIPU U3YYCHHUH BEIIECTB U XMMHUYECKHX SBIICHUH (HaOII0/IeHNE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHNE), UCIOIb30BaTh CHCTEMHbBIE XUMHUUYECKHE 3HAHUS IS
NPUHATUS PELIEHUHA B KOHKPETHBIX JKM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh TIpaBWjIa IIOJB30BAaHMUS XUMHYECKOM TMOCYION W
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAKXKE NMpaBHiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TJIAHUPOBATH M BBIMIOJIHATH XUMHUYECKHIA SKCIIEPUMEHT (TIPEBPALCHUS
OpPraHWYECKUX BEIIECTB IIPU HArpEBaHHUM, IIOJIYYEHUE OHTWICHA U H3YYEHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JACHATypalus OEJIKOB MPU HAarpEeBaHHUM, LIBETHHIC
peakiuu OENKOB) B COOTBETCTBUU C TMpPaBUJIAMH TEXHUKH OE30MacCHOCTH MpuU OOpalleHuu ¢
BEIIECTBAMH U JTAOOPATOPHBIM OOOPYAOBAaHHEM, TMPEACTABIATh PE3YJIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (¢opMe 3amucH YPaBHEHUN COOTBETCTBYIOLIUX peakiuuil U (opMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aHAIU3UPOBATh  XHUMHUYECKYI0  HH(pOpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi nH(popmMaru, UHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOIOAATH MpaBUiIa HKOJOTHYECKH IIeTIECO00Pa3HOTO MOBEACHUS B
OBITY M TPYAOBOHM JEATETLHOCTH B II€NIAIX COXPAHEHHS CBOErO 3JI0pPOBbS M OKpY’Karolen
IPUPOJIHOM Cpenibl, OCO3HABaTh OMACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MBI ONpEAEIEHHBIX
OpraHMYECKUX BelIecTB, MOHMMas cwmbica mnokaszarens IIJIK, moscHsATe Ha mpuMepax crnocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIA o6yqa101u14xc>1 C OI'paHUYCHHBIMUA BO3MOKHOCTAMU 300POBBA: YMCHUC IIPUMCHATL 3HAHUS 00
OCHOBHBIX OOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX ﬂBHCHHfI;

JUISL CJICTBIX W CIA0OBHIANIMX OOYYAIONIUXCS: YMEHHE HCIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KJIACC
IlIpeomemmnwie pesynomamul oceoenusn Kypca «OQouiana u HeOP2aHUUECKAA XUMUA) OMPAHCAION:

c(hOPMUPOBAHHOCTh TIPEACTABICHUN: O XWMHUYECKOW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJM XMMHUU B TO3HAHWUU SBJICHUA TPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JTUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMON [JIsl pelieHus
MPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOM XHMMHMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAOLINE IOHATHUS
(XMMHYECKHUI AIIEMEHT, aTOM, U30TOM, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIa,
MOJIb, MOJISIPHBIH 00BEM, BAJIEHTHOCTb, D3JEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIECHHUS,
XUMHYEcKass CBs3b (KOBaJEHTHas, HOHHAs, MeTajsIndyecKas, BOAOPOJAHAs), KpHCTalIMuyecKas
peméTrka,  TUIBI  XMMHYECKMX  pEaklMii, pacTBOP,  JJEKTPOJUTHI,  HEDJICKTPOJIMTHI,
JIIEKTPOJIUTUYECKA AUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKON PEaKIUH,
XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUsI AJIEKTPOJIMTUYECKON JHUCCOLMAILINH,
nepuoanudeckuil 3akoH . M. Menzaeneesa, 3aKk0H COXpaHEHHUS MacChl BELIECTB, 3aKOH COXPaHEHUs
U TIPEeBpALICHUs] YHEPIHH MPU XUMHUUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMUH, MUPOBO33PEHYECKUE 3HAHUS, JICKAILINUE B OCHOBE IIOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHX SBJIEHUH, (AKTOJIOIMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, IIOJIYYEHUU U
0€3011aCHOM HCHOJIb30BAHUU BAXKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IMPAaKTHYECKOH
JESATEIIBHOCTH YEJI0OBEKA,

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHble NPU3HAKU MOHATHH, YCTaHABIMBATh MX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MIOHATHS IIPU ONIMCAHUN HEOPTAHMYECKUX BEIIECTB
Y UX NPEBPALCHUN;



c(OPMHPOBAHHOCTh YMEHMH HCIOIB30BATh XMMHUYECKYIO CHMBOJIMKY JJISl COCTaBJIEHUS (HOpMyYI
BEUIECTB M YpPaBHEHUN XMMMUYECKHUX peakuuid, cucremarnueckyro HomeHkinarypy (IUPAC) u
TPUBMAJIbHBIE HAa3BAaHUS OTICJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbId ras, yrjaeKHCIbId ras,
aMMHuax, raui€Hasi U3BeCTh, HeralI€Has U3BECTb, IUTHEBAS COJA, IUPUT U JPYTHE);

Cc(OPMHPOBAHHOCTh YMEHHUI ONpenensaTh BAJIEHTHOCTb W CTENEHb OKHUCIEHHS XUMHYECKHX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAs,
METaJUINYecKas, BOJOPOJHAs) B COCIAMHEHMSIX, THUIl KPUCTAUIMYECKOH peImETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJIIpHAs, WOHHAs, MeETa/IndecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpPMUPOBAHHOCTh YMCHHI YCTAaHABIMBATh MPHHAICKHOCTh HEOPTAaHUYECKUX BEIIECTB MO HX
COCTaBy K OMNpeAeNEHHOMY KJacCy/Tpynne COeQUHEHHH (IPOCThie BellecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICH nepuoaudeckoro 3akoHa J[. M. MenueneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOILIYI0, 00bSICHUTEIbHYIO U TPOTrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE ATOMOB XUMHYECKHX
sneMeHTOB 14 nepuonos Ilepuoauueckoi cucreMsl xumuueckux suiemeHtoB Jl. M. Menneneesa,
UCIIOJIB3Ysl TIOHSTHS «S-, P-, 0-3JICKTPOHHBIC OPOMTANN», «IHEPIETHUYECKUE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH WM3MEHEHMs CBOICTB XMMHMUYECKUX 3JIEMEHTOB U UX COCIUHEHUH IO MepuoaaM U
rpynmnaMm [lepuoandeckoit cuctemMsl XUuMHUYECKUX 3i1eMeHTOB /1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30oBaTh (OMMCHIBATh) OOLIME XHWMUYECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEP)KAATh CYIIECTBOBAHHWE TIE€HETHYECKOH
CBA3M MEXJy HEOPraHWYEeCKUMHU BELIECTBAMM C IIOMOILIBIO YpPaBHEHUN COOTBETCTBYIOILHX
XUMHUYECKHX PeaKluii;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATh XUMUYECKUE PEAKIIUU IO PA3TUYHBIM MPHU3HAKAM
(4ucily U COCTaBy pearupyrouliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiui, U3MEHEHUIO CTereHel
OKHCJIEHHUS JIEMEHTOB, 0OpaTUMOCTHU PEAKIMH, YUACTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIATh YPAaBHEHMS pEaKUUl pa3iMyHbIX TUIIOB, IOJIHBIE U
COKpAIllEHHbIE YpaBHEHUS pEaKIMid HOHHOIO OOMEHa, YYUTBIBas YCJIOBHUS, NMPHU KOTOPBIX 3TH
peaKkIuu UAYT 10 KOHIIA;

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpoOBOAUTL PpPCAKIUH, IMOATBCPIKAAOIINC Ka4yeCTBEHHBI COCTaB
PA3JIMYHBIX HCOPTraHMYCCKUX BCHICCTB, PACIIO3HABATH OIBITHBIM HYTGM HOHBI, IPUCYTCTBYIOIINUC B
BOJHLBIX paCTBOpAX HECOPTraHNYCCKUX BCUICCTB;

c(OpPMUPOBAHHOCTh YMEHHH PAaCKPBIBATh CYITHOCTH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIUi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklud OT
pa3uuHbIX (PAKTOPOB; XapakTep CMEIICHHs XHWMHUYECKOTO pAaBHOBECHS B 3aBHCHUMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE IMPOIECCHI, JIEKAIIMEe B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOMMX HAYYHBIX NPHHIMIAX W IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAUTD BBIYUCIICHHUA C UCIIOJIB30BAHUCM IOHATUA «MaCCOBast NOJIA
BEIIECTBA B paCTBOPE», 00BEMHEIX OTHOIICHUH ra30B IMpU XUMHUYCCKUX PCaKIUAX, MAaCChbl BEICCTBA
uii o0béMa Ta30B IO HU3BCCTHOMY KOJIMYCCTBY BCLIIECCTBA, MACCC HIIU 06’BéMy OJHOro Hus3



YYaCTBYIOIIMX B PEaKlUU BEIIECTB, TEIJIOBOro 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh yYMEHUW COONIIOJATh MpaBHJIa IOJIB30BAHMUSI XHUMHUYECKOM MOCyIoM U
71a00paTOpHBIM O00OPYJOBAHUEM, a TAK)Ke MpaBHJia OOpaIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IIAHUPOBATH W BBIOJHATH XUMHUECKUI 3KCIIEPUMEHT (pa3iosKeHue
IEpOKCUJa BOAOPOJA B NMPHUCYTCTBUM KaTaau3aTropa, ONPEAENICHHE CpPelbl pacTBOPOB BELIECTB C
MIOMOIIBIO0 YHUBEPCATIHHOTO MHINKATOPA, BIUSHHUE PA3INYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON
peaxkuu, peakiui HOHHOTO OOMEeHa, KaueCTBEHHbIE peaklMu Ha cynb(ar-, KapOoHAT- U XJIOPU/I-
AQHUOHBI, Ha KAaTHOH aMMOHUS, PEUIEHHE SKCIEPUMEHTAIBHBIX 3ajady 1o TteMaMm «Meramisl» U
«Hemeramnbl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKHM O€30MaCHOCTU MpU OOpalieHuu ¢
BEIIECTBAMH M JIADOpPAaTOPHBIM 00OpYIOBaHHMEM, NPEACTABIATH PE3yabTaThl XHMHYECKOTO
JKCIIepUMeHTa B (¢opMe 3alucH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi U (PopMyIUpoOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh ~ YMEHMI  KPUTUYECKH  AHAJIU3UPOBATh  XMMMUYECKYI0  HH(OpPMAaIUIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEe/ICTBAa MACCOBOM KOMMYHUKALUU, IHTEpHET U APYTrHX);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATH TpaBUIIa HKOJOTHYECKH IIETIECOO0PA3HOTO MOBEACHUS B
ObITY W TPYIOBOM JAEATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 3JI0pOBbsl M OKPYXKAIOLICH
IPUPOJIHOM Cpenbl, OCO3HABaTh OMACHOCTb BO3JEHCTBUSL Ha KUBBIE OPraHU3MBbI ONpEAEIEHHBIX
BEIEeCTB, MoHUMasi cMbici nokasatens [1JIK, moscHATh Ha mpumepax cIoOcoObl YMEHBIIEHUS U
IPEIOTBPALICHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIA 06yqa101m/1xc;1 C OI'paHUYCHHBIMHA BO3MOKHOCTAMU 310POBbA: YMCHUC IMPUMCHATL 3HAHUA 00
OCHOBHBIX OTOCTYIIHBIX METOJAAX IMO3HAHUS BCHICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CJICTBIX W CIA0OBHIANIMX OOYYAIONIUXCS: YMEHHE HCIOIb30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins qis 3anucu Xxumudeckux GopMyiL.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KonnyectBo yacos
HanmeHoBaHHMe pa3aesioB M TeM

Ne n/m
nporpamMMbl Konrpoa | IIpakTuy
Bcero | bHBIC ecKkmne 0P
padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH

IIpenmer  OpraHM4eckodl  XUMHH. https://resh.edu.ru/
1.1 Teopust cTpoeHuss oOpraHudeckux | 3 0 0 http://school-

coenuHenuiit A. M. byrieposa collection.edu.ru/
Uroro mo paszaeny 3

Pasnen 2. YraeBonopoabt

https://resh.edu.ru/
2 0 0 http://school-
collection.edu.ru/

[IpenenbHble  yriaeBOgOpoOAbl  —
AJIKaHBI

2.1



https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

29 Henpenenbabie YIIEBOLOPOBL: | http://school-
AJIKCHBI, AJIKaAUCHBI, aJIKUHbI .
collection.edu.ru/
https://resh.edu.ru/
2.3 ApoMaTHyecKHe yrieBoa0pOIbI 2 http://school-
collection.edu.ru/
DO ML — https://resh.edu.ru/
2.4 IJ)ICI];OHO 0JIOB U UX IepepadoTKa 3 hitp://school-
yr AOPOA pep collection.edu.ru/
Wroro no pazueny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://resh.edu.ru/

3.1 Cruptel. Denon 3 http://school-
collection.edu.ru/
https://resh.edu.ru/
39 éﬁgiel{rgsljd)feﬁ%ﬂ%me KHCIIOTBI. | 5 http://school-
p collection.edu.ru/
https://resh.edu.ru/
3.3 VrieBos 3 http://school-
collection.edu.ru/
Htoro no pazneny 13

Pa3nes 4. Azorcoaepskamue OpraHi4ecKue coeJuHEeHH

4.1

AMUHBI. AMUHOKHCIIOTHL. benku

https://resh.edu.ru/
http://school-
collection.edu.ru/

Hroro no pazgeny

Paspnen S. BeicokoMoJieKy aIsIpHbIe COeIMHECHUS

https://resh.edu.ru/

51 [Tnactmaccel. Kaydayku. BonokHa 2 http://school-
collection.edu.ru/

Uroro mo paszaeny 2

OBIIEE KOJIMYECTBO YACOB IIO 34

IHPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

HaunmenoBaHmue pa3geioB MU TEM

KoauuecTBO 4acoB

Ne n/m
IporpaMmsl Bcero | Kontpoua | Ilpakruy
bHEBIE ecKHe 0P
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoamueckuii https://resh.edu.ru/
11 3akoH u Ilepmomnyeckas cucrema 3 0 0 http://school-
' XUMHYecKuX  osnementoB  JI. U collection.edu.ru/
Meupeneena
Crpoenue Bemiectsa. MHoOroo0Opasue hitps://resh.edu.ru/
1.2 se peCTB B ’ p 4 0 0 http://school-
m collection.edu.ru/
https://resh.edu.ru/
1.3 XUMHYECKUE PEAKIHH 6 1 1 http://school-
collection.edu.ru/
Hroro o pasneny 13
Pasznen 2. Heopranuueckasi Xummusi
https://resh.edu.ru/
2.1 MerTasuibl 6 0 1 http://school-
collection.edu.ru/
https://resh.edu.ru/
2.2 Hemerams 9 1 1 http://school-
collection.edu.ru/
CBs3b HEeOpraHu4YeCcKHUX " hitps://resh.edu.ru/
2.3 p 2 0 0 http://school-
OPTAHHACCKHX BELICCTB collection.edu.ru/
Hroro no pazgeny 17
Pasznea 3. Xumus u KU3HL
https://resh.edu.ru/
3.1 XUMUS 1 KU3HbD 4 0 0 http://school-
collection.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO 34 5 3
IMPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Xwumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKuroHepHOE O0IIECTBO
«3marenscTBO «lIpocBemenune»

2. HCpI/IO,I[I/ILIGCKaH CHCTEMAa XUMHNUYCCKHUX JJICMCHTOB [[.I/I.MeHz[eneeBa, Ta6n1/1ua pPaCcTBOPUMOCTH,
SHCKTpOXI/IMI/ILIeCKI/If/'I pAa HAOPsKCHUS METAJIJIOB

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
https://prosv.ru/ data/umk/7435/toc 20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
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