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[HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CPEIHEro 0011ero oOpa3zoBaHus pa3padboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanun B Poccuiickoit
®enepanun», TpeOOBaHUUA K pe3ylnbraraM OCBOEHHUS (eaepanbHOW 00Opa3oBaTebHON
nporpaMmbl cpeaHero oodmero odopazoanusi (@OIT COO), npencrarieHHbix B DegepaibHOM
rocyapcTBeHHOM oOpa3oBateinbHoM cTaHnapte COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHOro mnpeamera «XuMHs» B 00pa3oBarenbHBIX opranuzauusx Poccuiickoit Penepauuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIe MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUM «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit denepauuu Ha nepuon Ao 2025 ropa» (Pacnopsxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOIXOJ0B K pa3paboTKe NIporpaMMbl MO XUMHH, K OIpeAeTIeHUuI0 oOIei
CTpaTeruy 0Oy4eHUs, BOCIUTAHUS U Pa3BUTHUS OOyYarOIIMXCS CPEJCTBAMHU Y4EOHOIro MmperMeTa
«Xumusi» g 10—11 kimaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHUENTYaJIbHbBIE TOJOKESHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH II€JIeH, COlIep:KaHHs, pe3yJbTaroB OOyYeHHs U
TpeOOBaHU K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHe, IMOJy4aeMO€  BBINYCKHUKaMH  00I11e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOTheMJIEMOM 4YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEepIIAIOIIMM 3TAlOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl NMO3HAHUSI 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUSI U OOUIEH KYIBTYPHI
YeJioBeKa, a TakKe OHKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
npupoaHOi cpene. Peannsyercs xummuueckoe oOpazoBaHre 00y4aroOlUXCsS HA YPOBHE CPETHETO
oO1rero o0opa3oBaHus CPEICTBAMU YYEOHOTro mpeameTa «XUMUs», COAepKaHue M MOCTPOCHHE
KOTOPOTO OIpe/eSieHbl B MporpaMMe MO XUMUU C Y4YETOM CHeuu(UKd HayKd XUMHUH, e
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MaTepUaIbHON KU3HU OOIIECTBa, a TAKXKE C YIETOM OOIIHMX
eJIe ¥ MPUHIKIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KakK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYI0 pOJib B COBPEMEHHOM
IUBUJIN3ALUN, B CO3JJaHUM HOBOW 0a3bl MaTepuaibHON KyIbTypbl. OHa BHOCUT CBOW BKJIAJ B
(dbopMUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B CO3/IaHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KaroIieM MHpe KaK O €IUHCTBE MPHUPOJIbI U YeJIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHH
Ha OCHOBE MOHUMAaHHUS BEIIECTBEHHOTO COCTAaBa OKPY>KAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH U BOZMOKHBIMU 0OJIACTIMU TPUMEHEHUSI.

TecHo B3auMMOIENCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMHW, XUMHS CTala
HEOTHEMJIEMOI YacThbI0 MHUPOBOW KYIBTYPHl, HEOOXOIHWMBIM YCIOBHEM YCIEIIHOTO Tpyda M
KU3HU Kaxa0ro uieHa oOuiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3UJATeNIbHAasA, KaK Hayka
BBICOKHX TEXHOJIOTUH HaIlpaBlieHa Ha pelIeHHe MT0OaJbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUS
YeJoBeUeCTBA — CHIPHEBOH, JHEPreTHYCCKOM, IHIIEBOM, HSKOJIOTHYCCKOM OCE30IMacCHOCTH U
OXPaHBbI 37J0POBB.

B coorBercTBMM C OOIUMMH LEIIMH W MPUHLUIIAMU CPEIHEro OO0IIero oOpa3oBaHUS
conepskanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb H3yUCHUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOY4YarOIIMXCs, HEOOXOMUMYIO UM JUIA
BBIPA0OTKM MHPOBO33PEHYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIKOYEHHS B JKU3Hb COLIMyMa,
NPONOJDKEHHsT 00pa3oBaHUS B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMHUEH.

CocraBnstoliuMu  npeaMera «XuMHs» SABIAIOTCA 0a30Bble Kypchl — «OpraHuueckas
XUMHsSI» U «OO011as 1 HEOPraHUYECKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COZIEPYKaHUS KOTOPBIX
ABJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUI 0 HEOPraHUYECKOM XUMUU (C BKIIFOUEHUEM
3HaHUHU W3 00IIel XUMUN) U opranndeckoil xumuu. opMupoBaHUE JAaHHOW CHUCTEMbI 3HAHUI
IpU M3YYEHHHM HpeaMera o0ecredrMBaeT BO3MOXKHOCTb PACCMOTPEHHsS BCETO MHOrooOpasus
BEILIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepxanusi KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHudeckas
XUMHS» CPOPMUPOBAHA B MPOrpaMMe M0 XMMUHM Ha OCHOBE CUCTEMHOIO IMOAX0AA K U3yUYEHUIO
y4eOHOro Marepuana M OOYCJIOBJIE€HAa HMCTOPHUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUHA Ha
ONpEAENEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpraHM4YecKOil XHWMHUH BEIlEeCTBa



paccMaTpuBarOTCS Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OPraHMYECKHX COCAMHEHUM, a
TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX M IJICKTPOHHBIX MPEJCTABICHUN O CTPOCHUU BEIIECTB.
CeneHusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAaIOTCA B PAa3BUTHH — OT YIJIIEBOIOPOJOB 10
CJIIOXHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHWI. B Kypce opraHndeckol XUMUM MONTY4YarOT
pa3BuTue C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOINEr0 00pa3oBaHUs MEPBOHAYAIBHBIC
MPEACTaBICHUS O XUMUYECKOMN CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHHUs B TpeaMeTe «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBAETCS
M3Y4YEHHBII HAa YPOBHE OCHOBHOTO O0OIEro oOpa3oBaHUs TEOPETUUYECKUU MmaTepuan u
(haxkToIOrUUECKUEe CBEJICHHS O BEIIECTBAX M XUMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast 1 HeopraHuYecKass XUMHUs» O0yUYarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAUEHUE TMEPUOAUYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX K METOAOJOTUUECKUX TO3UIUH,
IyO’ke TMOHATh UCTOPUYECKOE H3MEHEHHE (YHKUMN 3TOr0 3aKkoHa — OT 00oOmaromend a0
OOBSCHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU O BaKHEMIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTCKAHUSI
nononHsiercss B kypcax 10 w11 kmaccoB sneMeHTaMu  CONEpKaHUS, HMEIOIINMU
KYJBTYPOJIOTHUECKU M TMPUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XUMHHU C JIPYTUMH HayKaMH, PAacKpBIBAIOT €€ pOJb B TO3HABATCIILHOW U
PAKTUYECKON JEATEeTbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBKEHMSI K IPOIIECCY
TBOPYECTBA B 00JIACTU TCOPUU M MPAKTUUECKUX MPUIIOKEHUN XMMHUH, MOMOTAIOT BBITYCKHUKY
OPUCHTHPOBATHCSI B OOIIECTBEHHO U JTUYHOCTHO 3HAYMMBIX MPOOJEeMax, CBA3aHHBIX C XMMUEH,
KPUTUUYECKH OCMBICIMBATh HHGOPMAIIUIO U TIPUMEHSIThH €€ JIJIsl TOIMOJIHCHUS 3HAHUU, peleHUs
MHTEJUICKTYaJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEA0BATEILCKUX 3a/1ad. B 11eoM cojepikanue
y4eOHOTo mpeaMeTa «XUMHUs» JaHHOTO YPOBHS M3yUYCHHs] OPUEHTHPOBAHO Ha (HOPMUPOBAHUE Y
00y4Jaronuxcsi MUPOBO33PEHYECKOM OCHOBBI JIJIsi TOHUMaHUs (GUIOCO(DCKUX HEH, TaKUX Kak:
MaTepHaabHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHUpPa, 00YCIOBICHHOCTh CBONCTB
BEIIECTB HX COCTABOM M CTPOCHUEM, I[I03HABAEMOCTh MPUPOAHBIX SBJICHUN IMYTEM
OKCIIEPUMEHTA W PEIICHUS IPOTUBOPEYMH MEXKIy HOBBIMH (PaKTaMH M TEOPETUUYCCKUMHU
IPEANOChIIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHM SKOJIOTHYECKHX IMPOOJIeM, a TaKxke
mpobyeM cOepekeHUs IHEPreTUYECKUX PECYpPCOB, CBHIPhS, CO3JaHHUS HOBBIX TEXHOJOTHH H
MaTepuaoB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTHA M COLUMAIM3AIMHA  OOYYaOIIMXCS
MPUHSATBIE TPOTPAaMMON IO XUMHUM MOJAXOJbI K OIPEIACICHUIO COACPKAHUS M TOCTPOCHUS
npeaMeTa IMpeaycMaTpruBaroT (GOPMHUPOBAHUE YHUBEPCATbHBIX YUCOHBIX ACHCTBUM, MMEIONINX
0a30BO€ 3HAYCHHE /I PA3JIMYHBIX BUIOB JCATCILHOCTH: PEIICHUS MPpoOJeM, MOorcKa, aHaIu3a
u 00paboTku wH(pOpPMAIMK, HEOOXOAUMBIX [IJIsi TPUOOPETEHHUS ONbITa NPAKTUYECKOU U
HCCIIEA0BATENIbCKON IEITEIbHOCTH, 3aHUMAIOIIEl Ba)KHOE€ MECTO B TO3HAHUU XUMUHU.

B npakTuke mpernogaBaHus XMMUAU KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHmsl, TaK U
HA YpPOBHE cpeaHero ooOmero oOpa3oBaHUs, TPU ONPEIACICHUH  COIEPKATeIbHON
XapaKTEPUCTUKKU LEeJed M3y4YEeHHUs MpeIMeTa HalpaBICHUEM I[EPBOCTEIIEHHON 3HAYUMOCTH
TPaAUIIMOHHO Tpu3HAETCA (POpPMUpOBaHME OCHOB XHUMHUYECKOM HAayKH Kak o0mactu
COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKa M KAaK OJIHOrO W3
KOMIIOHEHTOB MHUPOBON KylnbTyphl. C METOJUYECKOM TOYKH 3pEHUsI TakoM TOAXO0A K
ONPEECTCHHUIO 1IeJIe U3yUeHUs MPEAMETA SBIISETCS BIIOJIHE ONPaBAaHHBIM.

CoracHO JaHHOM TOYKE 3PEHHUSI TIABHBIMM IEISIMHM M3Yy4CHHUS TpeaMeTa «XUMHS» Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBstroTCS:

e (opMHUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMM KaK BaXHEHIIEW COCTaBISAIOIIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIIOUYEBBIC TMOHSTHS,
(dyHIaMeHTaJIbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHUE f3bIKA HAyKH, YCBOCHHUE H
MOHUMAHHE CYIIHOCTH JOCTYMHBIX OOOOIEHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

e (GopMHUpPOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/AaX MO3HAHUS BELIESCTB U
XUMHUYECKUX PEaKINil, HEOOXOAUMBIX IIJisi MPUOOPETEHUS YMEHUNU OPUEHTHPOBATHCS B



MHUpE BEIIECTB M XUMHUYECCKUX SBJICHUN, HMCIOIINX MECTO B MPUPOJIEC, B MPAKTUUECKON 1
MOBCEIHEBHOH KU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOMIONCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCICPUMEHTa, COONIOACHUEM TIpaBWI  0€30MMacHOTO
oOpallieHusl ¢ BElIeCTBaAMU.

Hapsimy ¢ atuM, comepikaTenbHasi XapaKTepUCTUKA IeJiel W 3a7ad M3y4eHUs MpeaMeTa B
MporpaMMe Mo XMMHH YTOUHECHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMHU
B cucTeMe cpeaHero oOmiero oOpaszoBanus. CerogHs B MNpENofaBaHUM XUMUU B OOJbIIEH
CTCTICHH OTAAETCS TPEANOYTCHUE TPAKTHYCCKOW KOMIIOHEHTE COJEPKaHUS OOYyYCHHS,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHHKA 0O0MIe00pa3oBaTeIbHON  OpraHHU3allii,
BJIQJICIOIIETO HE HAO0OpOM 3HaHWH, a (PYHKIIMOHAJTHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMECHUSIMU aKTUBHOTO TOJIYYCHHUS 3HAHWUU W MPUMEHEHUS UX B PEAbHOM JKU3HM JIJIST PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBI3M C OTUM TIpM UW3YYCHHH TpeaMeTa «XUMHUsS» JIOMHUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE 1SN U 3a]a4H, KaK:

aganTanys ~ OOyYalIMMXCSd K  YCIOBHSAM  JIMHAMHYHO  Pa3BUBAIONIETOCS  MUpa,
(GbopMHpOBaHUE WHTE/UICKTYaJbHO PAa3BHTON JUYHOCTH, TOTOBOH K C€aM000Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIIUSAX, CBI3aHHBIX C BEIIECTBAMHU U WX IIPUMCHCHHUEM;

dopMupoBaHHEe Yy OOYYaIONIUXCS KITFOUECBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHITUN),
UMEIONUX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3JIMYHBIX BHJIOB JICATCILHOCTH: PEIICHHS MTPOOIeM,
NOKWCKa, aHajdu3a W o0pabOTKM WH(POPMAIMH, HEOOXOAMUMBIX I MPUOOPETCHUS OIbITA
JCATSIIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOEC MECTO B MO3HAHWUU XUMHUU, a TAKKE JIJIS OIEHKH C
MO3UIMH  SKOJIOTMYECKOH OC30MacHOCTH XapaKTepa BIHSHHS BEHIECTB M XHUMHYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOHYIO CPELy;

pa3BHUTHE TO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEHN
00yyYaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPUOOpETaTh HOBBIE 3HAHUS 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIB30BATh COBPEMEHHBIE HHPOPMALIMOHHBIE
TEXHOJIOTUH JJIA TMIOMCKA U aHaJu3a y4eOHON W HAyYHO-TIONYASpPHOM HHPOPMAIIUU XUMHUYECKOTO
COJIEpKaHUS;

dbopMUpOBaHHE U PAa3BUTUE Y O0YHAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOIIONAaTeIbHOCTH, COOpPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TPOBEICHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOyyaromuxcsa yOexJAEHHOCTM B TYMAaHUCTHYECKOW HAINpPaBICHHOCTU
XUMHH, €€ BaXHOM pOJIM B  pEIIEHHH [OOAJbHBIX MOPOOJeM  PalMOHAIBHOTO
MPUPOIONIONIE30BAHMS, TOMOIHEHUS JHEPIeTUYECKUX PECYpCOB U COXpAHEHHUS MPHUPOTHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIIEHWS K TPUPOJAE H CBOEMY
3I0POBBIO, @ TAK)KE MPUOOPETCHUS ONBITA UCIIONB30BAHUS MOTYyUYEHHBIX 3HAHUH IS IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMHUYECKUMU SBICHUSIMH.

B yueOHOM 1U1aHE cpeHero o0Iero oopa3oBanus MpeaMeT «XuMHs» 0a30BOT0 YPOBHS
BXOJIMT B COCTaB MPeAMETHOM 00nactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO6m1ee ynciIo YacoB, OTBEACHHBIX /IS M3YyUEHUSI XUMUH, HAa 0a30BOM ypOBHE CPETHETO
oO1rero oOpa3zoBanusi, coctapisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11
kiacce — 34 yaca (1 yac B Henento).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnuecKkue OCHOBbI OPraHU4YeCKOM XMMHUH

[IpenMeT opraHMYeCcKOM XMMHM: €€ BO3SHUKHOBEHUE, PA3BUTHE M 3HAUCHUE B MOIYYCHUU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHsS OpPraHWYECKUX coequHeHnid A. M.
BbytnepoBa, €€ ocHOBHbIe MoyOKeHUA. CTpyKTypHbIe (OPMYJIbI OPraHUYECKUX BEIIECTB.
T'omonorus, nzomepus. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJUHApPHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  kinaccudukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHUYECKUX COCAUHEHUM (CHCTeMaTHU4ecKas) W TpUBHAJbHBIC HA3BaHUA BaXKHEUIIHX
IpeNCTaBUTENEN KIIACCOB OPraHNYECKUX BELIECTB.

DKCIEPUMEHTAIBHBIE METOJIbl U3YUYEHHUSI BEUIECTB U UX MPEBPALICHUI: 03HAKOMJICHUE C
oOpa3liaMi OpraHMYeCKHX BEIEeCTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHUYeCKHUX BEIIECTB, HAOMIOJEHHEe W ONHUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB IO
PEBPAICHUIO OPraHMYEeCKUX BEIIECTB MpPHU HarpeBaHUU (IUIABJICHHE, OOYIJIMBaHHE U
rOpeHue).

Yriesonopoast

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUH psif. MeTaH W 3TaH — MpocTeilime
MPEICTAaBUTEN AJIKAaHOB: (PU3MUECKUE W XUMUYECKHE CBOMCTBA (peakiuu 3aMelleHUus |
TOpPEHUs ), HAXOXKJCHUE B MPUPO/JIC, TTOTYUYEHUE U TPUMEHCHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. DTWIEH U IPOMMWIEH — MPOCTENIINE
NPECTABUTENN AaJKEHOB: (pU3MYecKue UM XMMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUS,
rajoreHUpOBaHuUs, TUAPATAIIMU, OKUCIECHUS U OJIMMEPU3ALIHN), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHUIINE XUMHYCCKUE
CBOICTBa (peakius noaumepusanuu). [logyuyeHrne CHHTETHYECKOro KaydyKka U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHUECKHUH psa. AUETWIEH —
NPOCTEUIINN TPEACTABUTEIh AQJIKHHOB: COCTaB, CTpOoeHUEe, (U3MUECKHE U XUMHUYECKHE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUSA, TUAPATAIMU, TOPEHUS), NOJIyUEHUE U
IPUMEHEHHE.

Apensbl. benson: coctaB, crpoeHue, (GU3MUYECKME M XHUMHYECKHE CBOWMCTBA (peakiuu
rajoreHUpOBaHUs U HHTpOBaHI/IH) NOJIydYE€HUE U TpUMEHEHHe. Tonyon: cocmas, cmpoenue,
Qu3zuyeckue u xumuueckue ceoUCmaea (Peakyuu 2ail0eeHUPOBaHUs U HUMpPOBAHUs), NoJAyieHue u
npumenenue. TOKCUYHOCTb apeHOB. [eHeTMyeckas CBA3b MEXAY YIIEBOAOPOAAMH,
MPUHAJICKAIIMMU K Pa3IUYHbIM KIacCaM.

[TpuponHbie UCTOUHUKH YTIIEeBOAOPOAOB. [IpupoaHbIi ra3 U MOMyTHBIE HEPTIHBIC Ta3bl.
Hedts u e€ mnpoucxoxkaenue. CrnocoObl mepepaboTku HepTH: TEperoHKa, KPEKUHT
(TepMUYECKH, KaTaIUTUYECKH), muponus. [IpoaykTel mepepaboTku HePTH, UX TPUMEHEHUE
B IIPOMBITINICHHOCTH U B ObITY. KaMeHHBIN yTollb U MIPOYKTHI €T0 MEepepadboTKH.

OKCHEPUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIICHUE C
oOpa3siaMu TuracTMace, KayaykoB U pe3uHbl, Komutekinu «Hed1e» u «Yromwy, MogenupoBaHue
MOJICKYJI YIJICBOJIOPOIOB M TaJOTCHONPOW3BOMHBIX, TMPOBEACHUE MNPAKTUYECKON paOOTHI:
MOJIyYCHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Boluncnenuss 1Mo ypaBHEHUIO XHWMHUYECKOM peakuuu (Maccbl, 00ObEMA, KOJIUYECTBA
HCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOITYKTOB PEAKIUH).

Kuciopoacoagepxaniue opranudeckie coeIMHeHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON W 3TAHON: CTPOEHUE, (PUIHYECKUE U
XUMUYECKUE CBOMCTBA (pEaKklUMU C aKTUBHBIMU METaJlJIaMU, raJIorT€HOBOJOPOIAMU, TOPEHUE),
NpUMEHEHHE. BomopoaHble CBA3M MEXAY MOJEKylaMHd cnupToB. JlelicTBue MeTaHona u
ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatroMHble CHOUPTHL. OTWICHIIMKOAb W TIMIEPUH: CTpOEHUEe, (QU3NUEeCKUe u
XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE CO IIETOYHBIMU METaUIaMU, KaYeCTBEHHAs! peaKIus




Ha MHOTOATOMHBIE CIUpPTHI). JlelicTBUe Ha opraHWU3M dejoBeKka. lIpuMeHeHHWe TiHIepuHa |
STUJICHTITUKOJIA.

@deHOI: CTPOCHHWE MOJICKYNBI, (U3MYECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢enona. Ilpumenenue gpenona.

Anpaerunsl U kemowusl. DopMaIbACTHI, alCTAIBIACTHI: CTPOCHHE, (U3HUECKUE U
XAMHYECKAE CBOWCTBA (pEakIMM OKWCIICHHMS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEaKIINM),
MOJTYYCHHUE U IPUMEHEHUE.

OnHOOCHOBHBIC TIpeCTbHBIC KapOOHOBBIE KMCIOTHI. MypaBbHHAS U YKCYCHAsI KUCJIOTHI:
CTpoeHHe, (U3MYECKHEe M XHMHYECKHE CBOMCTBa (CBOWCTBA, oOmIMe I Kiacca KHCIIOT,
peaknust dTepuduKaum), moaydeHne u npuMeHeHue. CTeapuHoBas U OJICMHOBAsI KUCJIOTHI Kak
MPEICTABUTENN BBICIIMX KapOOHOBBIX KUCJIOT. MblJIa KaK COJNH BBICIIUX KapOOHOBBIX KHCJIOT,
UX MOIOILIIEE EUCTBHUE.

CrnoxxHble 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCJIOT. ['MAPOIN3 CIOKHBIX 3(PHUPOB.
Kupsl. ['uaponus xupos. [Ipumenenune xupoB. bruojgornyeckas poib )KUPOB.

VYIeBoabI: COCTaB, KiIacCU(UKAIMS YITIEBOAOB (MOHO-, IU- W MoMcaxapubl). [1roko3a —
NPOCTEHIITNH MOHOCaXapHi: 0COOEHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NYECKUEe U XUMHUYECKHEC
cBoiicTBa (B3ammojekicTBue ¢ ruapokcuaoM meau(ll), okucieHne aMMHAaYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHME, OpOXKEHHE TUIIOKO3bI), HAXOXKIEHUE B MPUPOIE,
NpUMEHEHHE, Onosioruueckas poib. @oTocuHTe3. DpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u 1emmono3a kak npupoaHble moimMepbl. CTpoeHHEe Kpaxmaja U ICIUTION03bI.
dusnyeckre ¥ XUMUYSCKUE CBOMCTBA Kpaxmasa (THIPOJIU3, KAYeCTBEHHAS PEAKIIHSI C HOIOM ).

DKCIIEpUMEHTAJIbHBIC METOABl M3YyYCHHS BEIIECTB M WX MPEBpAICHUIN: TPOBEIACHUE,
HAOJIIOZICHUE M ONHCAHWE JICMOHCTPAIMOHHBIX OIBITOB: TOPCHUE CIHMPTOB, Ka4CCTBEHHBIC
peakIMK OIHOATOMHBIX CIUPTOB (OKHCIACHWE 3TaHoia okcuaoMm Mmeau(ll)), MHOroaroMHBIX
CUpTOB (B3auMMoOJEHCTBUE MulepuHa ¢ runapokcunom meau(ll)), anbrerugoB (okucieHHe
aMMHUa4YHbIM pacTBOpoM okcuga cepebpa(l) u rumpokcumom wmemu(ll), B3ammoneiicTue
Kpaxmayia C HOAOM), IPOBEIEHUE MPAKTUYECKON paboOThl: CBOMCTBA pacTBOpa YKCYyCHOMU
KHCJIOTHI.

Pacuérnble 3amaun.

Borunciiennst mo ypaBHEHHIO XHUMHUYECKOM peakuud (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB MU MPOAYKTOB PEAKIIUN).

A3zoTconepikaiiue OpraHnyeckiue COeTUHEHUS.

AMUHOKHUCTIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Duszmdeckue u
XMMHYECKHE CBOMCTBA AMUHOKUCIOT (Ha TpUMepe IIuIMHA). buomornyeckoe 3HaveHHE
aMHUHOKHCIOT. [lenTuabl.

benku kak NmpUpOAHBIE BBICOKOMOJIEKYJISIPDHBIE cOoeAuHEHMs. [lepBuuHas, BTOpUYHas U
TPeTHYHAsA CTPYKTypa OeiIKoB. XHWMHUYECKHE CBOMCTBA OEIKOB: THAPONIN3, JIEHATypaIus,
Ka4eCTBEHHBIC PEaKINu Ha OCTTKH.

OKcIepUMEHTAIIbHBIE METOJbI M3yUCHHUs BEIICCTB W HUX IPEBPAICHUI: HAOMIOACHUE U
OMMCAHUE JIEMOHCTPAILIMOHHBIX OMNBITOB: JAEHATypalus OEJKOB IpPU HarpeBaHUU, IBETHbHIC
peaxkuuu OeIKoB.

BbicokoMoJIeKyJISIPHBbIE COeIMHEHUSA

OCHOBHbBIE TOHSTUSI XUMHH BBICOKOMOJEKYISIPHBIX COEIWHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEpPU3AlUU, CPEIHssi MoJeKylspHas macca. OCHOBHBbIE
METObl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCTMHEHNN — MOJMMEPHU3ALUS U TTOJIMKOHICHCAUS.

DKCIEPUMEHTAIBHBIE METOJIBI U3YUYEHHUSI BEUIECTB U UX MPEBPALICHUI: O3HAKOMJICHHUE C
oOpa3iaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MexnpeIMETHBIX CBSI3€M MPU U3YYEHHH Opranuyeckor xumuu B 10 xiacce
OCYILECTBIISIETCA Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U
MOHATUH, SBISIIOIIMXCS CUCTEMHBIMH I OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAyYHOTO
LHKJIA.



OOmuMe ecTecTBEHHO-HAYyYHbIE MOHSTHS: SIBJI€HUE, HAy4YHbId (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCU(UKaLMsl, NEePUOAUYHOCTh, HAOIIONEHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE.

®u3nka: wmarepusi, HSHEPrus, Macca, aroM, O3JEKTPOH, MOJIEKYJd, SHEPreTUYeCKHi
YPOBEHb, BEIIECTBO, TE€JIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIUYUHBI U
€IUHUIIBI UX U3MEPEHUSI.

buonorusi: knetka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OopraHu3Me, (HOTOCHUHTE3,
OMOJIOrMYEeCKH aKTHUBHBIE BellleCcTBA (OCJIKH, YIIIEBO/IbI, >KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, TIOJE3HBIE UCKOIIAEMbIE, TOILIIMBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PALIMOHAILHOTO MUTAHUS, MOIOIINE CPEJCTBA,
JeKapCTBEHHbIE W KOCMETHUYECKHE TIperaparbl, Marephaylbl W3 HCKyCCTBEHHBIX W
CUHTETHYECKUX BOJIOKOH.

11 KJIIACC

1.1. TeopeTnyecKkue OCHOBbI XUMHUU
1.1.1. BemecTBoO

CTpOCHI/IC BCIICCTBA. Baxneiimuye noHATUS XUMUM: aTOM, MOJICKYJIA, OTHOCUTCIIbHAS aTOMHAasA
MaccCa, OTHOCUTCIIbHAA MOJICKYJIIPHASA MacCcCa, KOJIMYCCTBO BCIICCTBA, MOJIAPHAA MaCCa
BCIHICCTBA. HpOCTLIC N CJIOKHBIC BCIICCTBA. Mertaiuibl 1 HEMETAaJlIbI. HGOpFaHI/IIIGCKI/Ie )41
OpraHnMYCCKUC BCUICCTBA. BemectBa MOJICKYJIIPHOI'O 1 HEMOJICKYIIAPHOI'O CTPOCHUA.

CoBpeMeHHas MoJieNib cTpoeHus aroma. Aapo aroma. ITpotonsi. HeitTponsl. U30TOMbL.
AtomHast opOuTasb. s-, p-, d-, f-opouranu. CTpoeHune 3JEKTPOHHBIX 000JI0UYEK aTOMA.
OnexTpoHHas kKoHpurypamus aroma. OCHOBHOE U BO30Y)K/ICHHBIE COCTOSIHUSI aTOMOB.
Knaccudukaims XuMUIeCKUX 3JIEMEHTOB (-, P-, d-a1emenThi). OCOOEHHOCTH CTPOCHUS
HHEPreTUYECKUX YPOBHEH aTOMOB d-3J1€MEHTOB.

[Tepuonnueckas cucrema xumuueckux ammeMeHToB 1. . Menneneena. [leprnonnyecknii 3aKoH
. . Menaeneea. ®uszndeckuii cMmbica [lepuonnueckoro 3akona . 1. Menaeneena.
[TprunHBI 1 3aKOHOMEPHOCTHU U3MEHEHHUSI CBOMCTB AJIEMEHTOB U UX COCTMHEHUM (BBICIIHUX
OKCHJIOB M THAPOKCHUIOB) IO MepurojaM U rpyrimam [lepuoauueckoit cuctemMbl (Ha mpumepe
3JIEMEHTOB MaJIbIX TIEPUOIOB U TVIABHBIX MOATPYIII).

DJEeKTpOHHAas NPUPOIA XUMHYECKOM CBA3U. DIEKTPOOTPULATENBLHOCTh. TUITBI XUMUYECKOU
CBs3U (KOBaJIeHTHAas, MOHHAs, MeTajuindeckasi). KoBasieHTHas CBsI3b (HEMOJSIpHAs U MOJIsIpHAas ).
OOMEHHBIN U TOHOPHO-AKIIENTOPHBIA MEXaHW3Mbl 00Opa30BaHMs KOBaJIE€HTHOM cBsA3U. oHHas
CBSI3b M MEXaHU3M ee 00pa3zoBaHusa. MeTrammieckas cBsa3b. Kpucrammmueckue u amopdHbie
BelllecTBa. THUIMBI KPUCTAJUIMYECKUX PELIETOK (aATOMHAsI, MOJIEKYIsIpHAsi, HOHHAs,
MeTajuinueckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKOM
pemetku. Bogopoanas cBsi3b. [Ipuunabsl MHOTOOOpa3usi BEIECTB.

PacTBOpHBI. PacTBOPpUMOCTB TBEPIBIX BELIECTB, )KUAKOCTEN U Ta30B B BoAe. HackllieHHbIE,
HEHACBHILEHHBIE U MepechIleHHbIe pacTBOPHI. [loHsTHE 0 KpucTamioruaparax. CrnocoObl
BBIPAYKEHUSI KOHLIEHTPALMKU pacTBOPOB. MaccoBas 0Jisl paCTBOPEHHOI'O BEIIECTBA.



HucnepcHsie cuctembl. Komnonaasie pactBopsl. ictuaHbBIE pacTBOpHI. B3Becu (cycneH3uu u
smynbeun). 30mu, read. Ipdext Tunpansa. Koarymauus. Cunepesuc. [Ipumepsl KOIITOUAHBIX
CHCTEM B MTOBCETHEBHOM JKU3HH.

DNEKTPONUTHYECKAS AUCCOIMAIUSA. DIEKTPOIUThI. IoHBI (KaTHOHBI U aHUOHBI). CTeneHb
auccouuanyy. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI, 0COOEHHOCTh UX JUCCOLIMALINH.
OnpeneneHue BaXHEHIINX KJIACCOB HEOPTraHUYECKUX COSAMHEHHUM (OKCUA0B, KUCIIOT,
OCHOBAHMI U COJIEH) B CBETE€ TEOPHUH IEKTPOTUTUUECKON Jucconrauu. Juccounanus BOIbl.
KucnorHocts cpensl (KucnoTHasi, HEUTpalibHAas U 1IeJIouHas cpena). BogopoaHblil mokas3arenb.
pH pactBOpa Kak mokaszarenb KUCIOTHOCTH cpefbl. UHauKaTopsl (yHUBEpCAIbHBIH, TaKMYC,
METWJIOpaHX U (peHoapTaIeuH).

2.2.2. XumMn4yecKue peakuuu

VYpaBHEHMS XMMUYECKUX PEAKLIUI U pacyeTsl 10 HUM. PacueTr MOISIpHOI Macchl BELIECTBA.
Bbruncrienus mo XuMM4E€CKUM YpaBHEHUSIM KOJIMYECTBA, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, MacCE€ PEAreHTOB WM MPOJIYKTOB PEAKIIUH.

XHUMHUYECKUEC pCaKkuunu. I'omorennsie u ICTCPOTCHHBIC PCAKIIUU. CKOpOCTB pe€akuunu, €€
3dBUCHUMOCTD OT PA3JIMYHbIX q)aKTOPOBI MpUpOAbI pCArupyromux BCIICCTB, KOHICHTPAIIUN
pearupyromux BCIICCTB, TEMIICPATYPHI, IINTOIIaN peaKHHOHHOﬁ IMOBCPXHOCTHU, HAJITNIUA
KaTaJu3aTtopa. Karamnus. Ponb KaTaJIN3aTOPOB B IIPUPOAC U IIPOMBIIIIJICHHOM ITPOU3BOACTBC.

O6paruMoCTh peakiuii. XMMHUECKOE PaBHOBECHE M €TI0 CMEIIICHHE 110 ICHCTBUEM
pa3IUUHbIX (GaKTOPOB (KOHIICHTpAIMs PEareHTOB WU MPOIYKTOB PEaKIUH, JaBICHUE,
TeMIepaTypa) JJis CO3AaHusl ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX MPOIIECCOB.
[Tpuaumn Jle Ilarense.

Peakiuu B pactBOpax 21ekTpoiauToB. Peakiiuu nonHoro oomMeHa. YCiaoBHs MPOTEKaHUS
peakiuii ntonHoro oomMeHa. KauectBennsie peaknuu. [loHsTHe 00 aHATUTHICCKON XMMUHU.

I'mopomms coneit. ['uaponn3 no KaTMOHY, MO AHUOHY, 110 KATUOHY W IO aHUOHY. Peakius cpebl
BOJIHBIX PacTBOPOB coiieil. OOpaTuMbIil 1 HEOOPATUMBIN THAPOIIN3 COei. 3HaueHHe
TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX MPOIeccax.

OKHUCIHUTENBHO-BOCCTAHOBUTENIbHBIE peakunu. [Iporiecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OkucnuTesnb 1 BOCCTAHOBUTENb. TUIMHMYHBIE OKUCIUTENIN U BOCCTAHOBUTENU. | albBAHUYECKHE
AIIEMEHTHI U aKKYMYIATOPBl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPOJIE,
MIPOU3BOACTBEHHBIX MPOIIECCAX U KUZHEACATEIbHOCTH OPraHU3MOB. DIIEKTPOIU3 PACTBOPOB U
pacmiaBoB. [I[pumeHeHue 3MeKTpoan3a B MPOMBIIIIICHHOCTH.

JleMoHCTpaIUM.
1. Paznuunsie ¢popmsl [lepuoanueckoit cuctemsl [. . Menneneesa.
2. Ilonyuenue u nepekpuctauzanus noauaa cBunia (1) («3010toit 10xKIb»).

3. Odbdexr Tunnans.

4. DNEeKTPONPOBOTHOCTH PACTBOPOB AIEKTPOIHUTOB (C UCIIOIB30BAHIEM O0OPYIOBAHMS IIEHTPa
«Touka pocTay).



5. 3aBUCUMOCTH CTETICHH JIEKTPOTUTHICCKON AUCCOUAIINNA YKCYCHON KUCIOTHI OT
pasz0aBiieHUs pacTBOpA.

6. OnpeneneHre KUCIOTHOCTH CPE/Ibl C TOMOIIbIO YHUBEPCAIBHOTO HHAMKATOpa (C
UCIIOJIb30BaHNEM 000pynoBaHus 1ieHTpa «Touka poctay).

7. Ilpumepsl peakiuit HOHHOTO 0OMEHa, UAYIIUX ¢ 00pa30BaHUEM OCAJIKa, Ta3a UK BOJIbI.
8. I'maponu3s coneil.
9. MeaHO-1IIMHKOBBIN TraJIbBAHUYECKUN SJIEMEHT.

10. 3aBUCUMOCTD CKOPOCTH pCaKlU OT IPUPOAbI BEHICCTB HA ITPUMCEPC BSaHMOI[CfICTBHH
PaCcTBOPOB PA3JIMYHBIX KUCIIOT OI[PIHaKOBOfI KOHIOCHTpAaUu ¢ OAUHAKOBBIMU KYCOUYKaMH
(FpaHy.IIaMI/I) IMUHKA 1 OAVUHAKOBBIX KYCOYKOB PA3HbLIX MCTAJIJIOB (MaFHI/ISI, IIMHKA, }KCJICSB,) C
pacTBOPOM COJISIHOM KHMCJIOTBI (C HUCITIOJIB30BaHUCM O60py,HOBaHI/I$I HCHTpa «Touka pOCTa»).

11. 3aBUCHMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUU PEarupyroIIuX BEIIECTB U
TEMIIepaTyphbl Ha IPUMEPE B3aUMOJICHCTBUS PACTBOPOB CEPHOM KHUCIOTHI C paCTBOpaMU
THOCYIb(ara HATPUsl Pa3TUYHON KOHIICHTPAIIUU U TEMIIEPaTyphl (C UCIIOIB30BaAHHEM
oOopynoBanus 1eHTpa «Touka pocTay).

12. 3aBUCUMOCTH CKOPOCTH pCAaKIIMHU OT KAaTAJIN3aTOPa Ha IIPUMEPE PA3JIOKCHUA IICPOKCHUIA
BOOOPOAa C ITIOMOIIBIO HCOPTraHUYCCKUX KAaTAaJIU3aTOPOB U IIPUPOAHBIX O6’b€KTOB, CoAcpiKaIux
KaTaJjiasy.

JlaGopaTtopHble ONBITHI.

JI/O Nel. BonopoaHslii mokaszaremns (¢ UCTIOIb30BaHUEM 000pynoBaHus 1eHTpa « Touka
poctay).

JI/O Ne2. [Tpu3Haku MpOTeKaHUsI XUMHUYECKUX Peakluii (C MCTIOIb30BaHUEM
obopynoBanus 1eHTpa «Touka pocTtay).

JI/O Ne3. YcnoBus poTeKaHMs peakIuii HOHHOTO OOMEHa.

JI/O Ne4, KayecTBEeHHbIEC pEeaKIIUH.

JI/O Ne5. OkuCIUTENTbHO-BOCCTAaHOBUTEIBHbBIC PEAKIIUH.

JI/O Ne6. CkopocTh XUMHUYECKOU peakInu (C UCTIONh30BaHUEM 000PYI0BaHUS TIEHTPA
«Touka pocTay).
JI/O Ne7. Xumuueckoe paBHOBECHE.

KonTponbsnas padora Ne 1. «BemectBo. XuUMUUECKHE pEaKIIU.

2.3. Heopranuveckasi XuMus



Knaccudukanus HeopraHM4eCKrux BEUIECTB.

[IpocTeie BemecTBa — HeMeTaLIbl. OU3NUECKHE CBOWCTBA HEMETAIIIOB. AJTOTPOTIHSL.
XUMUYECKHEe CBOMCTBAa HEMETAIUIOB HA TPUMEpE TanoreHoB. OKUCINTENBHO-
BOCCTaHOBHUTEJIbHBIE CBOWCTBA BOJOPO/A, KUCIOPO/Ia, TaIOT€HOB, Cephl, a30Ta, pocdopa,
yriuepoaa, KpeMHus. BzanMonelcTBre ¢ MeTaiiaMu, BOIOPOIOM U JPYTUMHU HEMETallJIaMH.
HemeTtannsl kak TUIMYHBIE OKUCIUTENH. CBONWCTBAa HEMETANIIOB KaK BOCCTAHOBHUTEICH.

IIpoctsle BemecTBa — Mertasuibl. [lonoxenne meramios B [lepuonnueckont cucreme.
dusnueckue cBoiicTBa MetauioB. OO1ue cBoiicTBa MeTalIoB. CriaBbl. XUMHUUECKUE
CBOMCTBA MeTaI0B. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA METAJUIOB ITIABHBIX U
moOOYHBIX MTOATPYMI (MEb, JKeie30). B3anmoselicTBre MeTalIOB ¢ HEMETaJIaMH, BOJIOH,
KHCJIOTAMU U PACTBOPaMHU COJIEH. DNEKTPOXUMHUYECKUN psii Hanps>keHuit MmetauioB H. A.
BbekeTtoBa (psi cTaHAApPTHBIX DJIEKTPOAHBIX MOTEHIIUAIOB). OKpacKka MJIaMEeHH COCTUHEHUSIMHU
METAJIJIOB.

KOppO?)I/IH METaJIJIOB KaK OKUCIIMTEIILHO-BOCCTAHOBUTEIbHBIN mponcecc. BI/I}II)I KOpPO3uMU.
CriocoOsbI 3alIUThI MCTAJIJIOB OT KOPPO3HH.

Mertainnel B ipupoze. [lonyyenue meramoB. Meramtyprus. YepHas U LIBETHAsE METAJULYPrHsl.
IIpon3BOACTBO YyryHa, aJtOMUHHUS.

JdeMoHCcTpanuu.

13. B3aumogeiicTBre OpOMHO# BOMIBI C HOIUIOM KaJIHs.

14. B3aumopaencTBue aJJlOMUHHUS C HOJIOM.

15. B3aumopelicTBrMe MeAu ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOM.
16. AntoMmorepmus.

JlaGopaTtopHble ONBITHI.

JI/O Ne8. O3nakoMIIeHHE CO CBOMCTBAMH HEMETAJIOB.

JI/O Ne9. BeiTecHEeHHE TajoreHOB U3 PACTBOPOB MX COJIEH.

JI/O Nel0. O3HakoMIIEHHE CO CBOMCTBAMH METAJIJIOB U CIIJIABOB.
JI/O Nell. Okpacka niaMeHH COISIMUA METaJUIOB.

2.4. XyMHus 4 )KU3Hb

Hayunple npuHIMIIBI OpraHU3aii XUMUYECKOr0 TPOn3BoaCTBa. [Ipon3BOACTBO cepHOM
KHUCJIOTBL.

Xumus u sHepretuka. [IpupogHsie HICTOUYHUKH yriieBoaopoaoB. HedTs, ee cocTas u
nepepabdotka. [leperonka u kpexunr Hegtu. Heprenponykrel. [lonsitue o nuponuze u
pudopmunre. OkraHoBoe unciio 6eHzuHa. OxpaHa OKpy»Karolleil cpeabl mpu
HedTenepepaboTKe U TPAaHCTIOPTUPOBKE HE(PTEePonyKTOB. [IpuponHbIN U MOMYTHHIN
He(TIHOU Ta3bl, UX COCTAB U UCIOIb30BaHuE. TomMBO, €ro BUbl. TBEepAbIe BUIAbI TOILINBA!



IpEeBECUHA, IPEBECHBIN, Oypblii U KAMEHHBIN yrojib, TOp(. ANbTepHATUBHBIE HCTOUHUKHU
SHEPIHH.

Xumus 1 310poBbe. Xumus nuiiy. PanrionansHoe nutanue. [Tumessie 1006aBKy.

JlekapcTBeHHbIe cpeacTra. [loHsTre o GpapmareBTHUIECKON XUMUHU U (PapMaKOIOTHH.
JlexapcTBa: MPOTUBOBOCTHANIMTENbHBIE (CyIb(aHuIaMUIHbIE TPeNapaThl, AHTUOMOTHUKH ),
aHAJIBIeTUKH HEHAPKOTHYECKHUE (aCTUPHH, aHATBIMH, TApaleTaMoi) U HapKOTHYECKHE,
BSOKYIITNE CPEICTBa, CTepouaHbie. [opMoHbl. DEepMEHTHI, BATAMUHBI, MUHEPAJIbHBIE BOJIBI.
[Ipobnembl, CBS3aHHBIE C MPUMEHEHUEM JIEKApCTBEHHBIX MpemnapaTtoB. BpeaHbie MpUBBIYKA U
(dakTopsl, pazpyliaroiiye 310poBbe (KypeHue, ynorpeOaeHue ajJKkoroisi, HApKOMaHus).

Kocmernueckue u napproMepHble CpecTBa.

breitoBast xumust. Morouue u ynctsnme cpeacrsa. Mpuio. CTupasibHble TOPOIIKH.
Ot6enuBarenu. Cpencrsa TuuHOM rurueHbl. CpenctBa 00pbObI ¢ OBITOBHIMUA HACEKOMBIMH:
penesieHThl, UHCeKTUIUABL. [IpaBuia O0e3omacHol paboThI ¢ €KUMHU, TOPIOYUMH U
TOKCHUYHBIMU BEUIECTBAMHM, CPEACTBAMH OBITOBOM XMMHH. XUMUs B cTpouTenbeTBe. [uric.
N3zBectsh. Llement. beron. Ilogbop onTUManbHbIX CTPOUTENBHBIX MAaT€PUAIOB B IPAKTUUECKON
JESITEIbHOCTH YEJIOBEKA.

XUMHS B CEJIBCKOM X03sICTBE. MUHEpabHbIe U OpraHnueckue ynoopenus. CpeacTsa 3aliuThl
pacTeHui.

HGOpFaHI/I‘IGCKI/IG MaTrcpHralibl. Crekio u KCpaMHKa.
[IurmenTsl 1 KpacCKH.

XUMHS U KOJIOTHSI. XUMHYECKOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI U €TO MOCIEACTBUS.
Oxpana ruapocdepsl, MouBbl, aTMochepsl, GPIopsl U PayHbl OT XUMHUUECKOTO 3arpsI3HCHHUS.
«3eneHasy XuMusl.

Mertonbl HaydHOTO TI03HaHMS. McTouHnku xumudeckoit nHpopmanmu. [lonck nHbOpMaIuy 1mo
Ha3BaHMAM, HACHTU(PUKATOpPaM, CTPYKTYpHBIM (hopmynam. HaGmronenue, onrcanue,
n3Mepenue, runoresa. Ilouck 3akonomeprocreit. Hayunslii sxcriepument. MonennpoBanue
XUMHUYECKUX IIPOLECCOB U ABICHUN, XUMUUECKUI aHAJIN3 U CUHTE3 KAK METOJIbl HAyYHOT'O
[MO3HAHUS.

JleMoHCTpaIUM.

17. Monenp «KUOSMIETO CIOS.

JlaGopaTtopHbie ONBITHI.

JI/O Nel2. OznakomiieHne ¢ HeThiO U HE(QTEIPOIYyKTaAMHU.

JI/O Nel3. 3HaKOMCTBO ¢ MUHEPATHHBIMH YIOOPESHUSIMH M H3yICHUE UX CBOHCTB.
KonTpoabHas padora Ne2. «<Heopranndeckast xumusi. HaygHbie 0CHOBBI XUMHYECKOTO

IIPOU3BOACTBAY.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMU A

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBAHMS K pe3yJabTaraM OCBOEHHUSA OO0yYarolIMMUCS
MpOrpaMM CpeTHETo 00I1Iero 0opa3oBaHus (TUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOW Juisi pa3pabOTKHU IUIAaHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
MPOrpaMm cpeaHero oouiero o0pa3oBaHus SBISETCA CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

B cooTBETCTBUM C CHCTEMHO-AESTENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yabTaTOB OCBOEHUS IMpeaMeTa «XHMHs» Ha YPOBHE CpeAdHero ooOuiero oOpa3oBaHUs
BbIJICJICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIONTUMHUCS POCCUUCKONU TPaKTAHCKONW MJIEHTUYHOCTH — T'OTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEICHUIO;

HaJIM4Khe MOTUBAIMU K 00YUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESXKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPaaULIMi 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCSI PYKOBOJICTBOBATHCA B CBOEH JESATEIBHOCTU
[IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPHUCYIIMMH II€JIOCTHON CHUCTEME XHUMUUYECKOTO
oOpa3zoBaHus;

HaJM4YKUe MPABOCO3HAHUS JKOJIOTMYECKONW KYIBTYpbl M CIIOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ylbTaThl OCBOEHUS MpeAMeTa «XHUMHS» IOCTHTalOTCS B €IUHCTBE
yu4eOHOM ¥ BOCIUTATENIbHOW JIEATETbHOCTH B COOTBETCTBUM C T'yMAaHHUCTHYECKUMH,
COIIMOKYJBTYPHBIMHU, TyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU U HJ€alaMUd POCCUHCKOTO
IpaXKJaHCKOrO O0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M IpaBWJIaMHU TOBEIECHHUS,
CIIOCOOCTBYIOIIMMHM ~ TPOIIECCaM  CaMONO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH OO0YYArOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUSA MpeAMETa «XUMUS» OTPAKatOT CHOPMUPOBAHHOCTh
OTbITA TO3HABATENILHON M TPAKTHUYECKOW JESITENIbHOCTH OOYyYaloUIUMXCs MO0 pealn3aluu
NPUHSITHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa’KaaHCKOr0 BOCIIUTAHUS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, yBaKEHUS
K 3aKOHY U IPABOIOPSAIKY;

IPEACTABICHUSI O COLMAJIBHBIX HOPMaX U MpaBUIaX MEXKIWYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTHM IMPH CO3JaHUU YUEOHBIX
IPOEKTOB, PELIEHUH Y4YeOHBIX U TII03HABaTENIbHBIX 3a7ay, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
APYTUX MIPHU aHAJIN3€ Pa3IMYHBIX BUAOB YUeOHOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHHUA:

LIEHHOCTHOIO OTHOILIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUU;

YBa)KEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TECOPUHU M MPAKTUUYECKOTO NMPUMEHEHUS
XHUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHSI HAYKU €CTh PE3yNbTaT JJIUTEIbHBIX HAOIIONCHUH,
KPOMNOTJIMBBIX IKCIEPUMEHTATIBHBIX TOMCKOB, IOCTOSSHHOTO TPYZa YYEHBIX U MPAKTUKOB;

MHTEpECAa M IIO3HABAaTEJbHBIX MOTHUBOB B IOJIYYEHHMM W TOCIEAYIOIIEM aHau3e
MH(}OPMALIMK O IEPEIOBBIX JOCTHXKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO NTOBEICHMS;

CHOCOOHOCTH OILICHUBaThb CHUTYallMW, CBS3aHHbIE C XHMHYECKUMH SIBICHMSIMHU, U
IIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE NOBEIECHHE U IOCTYNKU CBOMX TOBApHILEH C MO3ULIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHNs KYJIbTYPHI 310POBb:



MOHUMAaHUsl LEHHOCTEH 3A0poBoro M Oe3omacHoro obpa3a KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUUECKOMY 3/10POBBIO;

coOMofieHUsl MpaBmil 0€30MacHOr0 OOpallleHUsl C BEIIECTBAMU B OBITY, MOBCEAHEBHOMU
KU3HU U B TPYIOBOU JIEATEILHOCTH;

MOHUMAHMS I[IEHHOCTU NPaBUJl HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSAX, YTPOKAIOIINX 310POBBIO U )KU3HU JIONEH;

OCO3HAHMUsI TIOCJIECICTBUN U HEMPUSATUS BPEAHBIX MPUBBIYCK (YIMOTPEOSICHUS aJIKOTOJIS,
HApKOTUKOB, KypEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKON JI€SITEIbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX JEATEIbHOCTH,

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B pPEIICHUM MPaKTUUECKUX 3a7ad COLUAIBHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YUYEHHUIO MPodecCuil pa3InuyHOro poja, B TOM YHUCIE Ha
OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXKECHUS K TPYY, JIIOISAM TPyJa U pe3yJbTaTtaM TPYIAOBOU eSITEIHbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAWBUIYaTbHOW TpaeKTOpUU OOpa30oBaHUs,
Oynymiedt mpodeccuu © peanusalid  COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00111€CTBA;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUA:

OKOJIOTMYECKH  IIeJ1ecO00pa3HOTr0  OTHOIICHWS K  TPUpoAe, KaK  UCTOUYHUKY
CYIIIECTBOBAHUS KM3HU HA 3eMJIE;

NOHUMaHUsI  TIOOAJBPHOTO  XapakTepa  DKOJOTMYECKUX  MPOOJieM,  BIUSHUS
PKOHOMHMYECKHX MPOIECCOB HA COCTOSIHUE TTPUPOTHON M COLIMATBHOM CPEJIbI;

OCO3HaHUSI HEOOXOIUMOCTH HCIONb30BAHUS JOCTHKCHUM XUMUM JJISl  PEIICHHUS
BOIIPOCOB PAIIMOHATBHOTO TPUPOAOIIOIb30BAHUS;

AKTUBHOT'O HETIPUATHUS NEUCTBUMN, MPUHOCIUIUX BpE OKpYKAIOLIEH MPUPOIHOU cpele,
YMEHUS IPOTHO3UPOBATH HEeOJIaronpusITHbIC AKOJIOTUYECKUE MOCJIEACTBUSA
IpEeANPUHUMAEMBIX IEVCTBUI U MPEAOTBPAIIATh UX;

HaJU4Yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBINUIEHUS, SKOJOTMYECKON KYyJIbTYpHI, OIBITA
NEATENIbHOCTH SKOJIOTUYECKOM HaNpaBI€HHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HUMHU B
MIO3HABATEJIPHOW, KOMMYHHKATHBHOW M COIMAJIbHOM IPAKTHUKE, CIOCOOHOCTH W YMEHHS
AKTUBHO MPOTUBOCTOSATH UJICOJIOTUU XeMOp OO H;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUA HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHUS CHeMUPUKH XUMUU KaK HayKH, OCO3HaHUs €€ pond B (HOPMUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO  MBINIJICHUS, CO3MaHUM [EJOCTHOTO TPEJCTaBlIeHUs 00
OKpY’KaloIlleM MHUPE Kak O €IMHCTBE HPUPOAbl M YEJIOBEKa, B TMO3HAHUM TMPUPOAHBIX
3aKOHOMEPHOCTEH U PeIIeHUU POoOIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU NI COBPEMEHHOM IUBUIM3AIMU: B €€
T'YMaHUCTUYECKON HAMpPaBJIECHHOCTHU U Ba)KHOW POJIM B CO3JJaHUM HOBOW 0a3bl MaTepualibHON
KYJIBTYpbl, PEHIEHUU II00ANbHBIX MPOOJEM YCTOWYHMBOTO pPAa3BUTHUSI YEJIIOBEUECTBA —
CBIPHEBOM, HHEPreTUYECKON, TMHUIIEBOM M OKOJIOTHUYECKONW O€30MacHOCTH, B Pa3BUTHHU
MEJULIUHBI, 00ECTICUEHUH YCIOBHUI YCIEIIHOIO TPY/a U KOJIOTHYECKH KOM(OPTHOHN KU3HU
Ka)kKJIOTO 4JIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: IIOHMMAHUSl CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJy4aeMble 3HAHUS
JUIsL aHain3a U OOBSICHEHMS SIBIICHUM OKPYXKAIOIIEr0 MHUpa M MPOUCXOISIIUX B HEM
W3MEHEHUW, YMEHHS JelaTb OOOCHOBAaHHbBIEC 3aKJIIOUEHHS] Ha OCHOBE Hay4dHbIX (DAKTOB U
MMEIOIIUXCS TAHHBIX C LEJbI0 MOJYYEHUS! TOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUA [JIsl PpEHICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIhCKON NeATeNbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPA30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUM IO XUMUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;



MHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iIu4HbIX cdepax mnpodeccruoHanIbHOM
TESTETHPHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbie pe3yiabTaTbl OCBOCHHUSI YYEOHOro mnpeaMera «XUMHs» Ha YpPOBHE
cpenHero o0iero ooGpa3oBaHus BKIIOUYAIOT:

3HaYMMBbIE IS (POPMHUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUILUIMHAPHBIC
(MexnpenMeTHbIe) OOIleHAyYHbIe MOHSITHUS, OTPAXKAIOIIHUE IEIOCTHOCTh HAYYHOW KapTUHBI
MHpa U crneruduKy METOIOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPIHs, SIBICHHUE, MPOIECC, CHUCTEeMa, HAy4yHbIM (akT, TPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OpHs, HUCCIeOBaHWEe, HAOIIONCHUE, U3MEPEHHE, DKCIIEPUMEHT U
Jpyrue);

YHUBEpCAJIbHbIC  y4eOHBbIE  JeicTBUS  (TO3HABAaTENIbHbIE,  KOMMYHUKATHBHBIC,
peryisTuBHbIC), oOecneunBatonue ¢GopmMupoBaHue QGYHKIMOHAIBHOW TPaMOTHOCTH U
COIMATILHON KOMIIETEHIIUN 00YYatOINXCS;

CIIOCOOHOCTh ~ OOYYalOIUXCSl  HCMOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M yHUBEPCAJIbHbIC y4ueOHBbIE JEWCTBHUS B IO3HABATCIILHOU U
COLMAJIbHOM ITPAKTHKE.

MerarnpeamMeTHble pe3yabTaThl OTPaXarT OBJAJEHUE YHUBEPCATbHBIMU YUCOHBIMH
MO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHUCTBUSMHU.

OBiaseHne yHUBEPCAIbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH IEHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeHiCTBUS:

CaMOCTOSITEIbHO (POPMYITUPOBaTh M aKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

ONpENENATh LN JESITENbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUU UX HOCTHKEHUS,
COOTHOCHTB PE3YAbTaThl JEATEIbHOCTH C MTOCTABICHHBIMU LEJSIMU;

UCITIOJIB30BaTh NPU OCBOCHUM 3HAHWI NMPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBLAEISTH
XapakTepHblE NPHU3HAKK TMOHATUM M YCTAaHABIMBAaTh WX B3aWMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATHS 1Js1 00BACHEHUS OTIIETbHBIX (DaKTOB U SBJICHUN;

BBIOMpATh OCHOBAaHMSI M KPUTEPUH [JIs1 KIAaCCU(UKAIMKM BEIIECTB U XHUMHYECKHUX
peaKkuuii;

yCTaHABIIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3H MEXKAY N3yYa€MbIMHU SIBJICHUSMMU;

CTPOHUTH JIOTMUECKUE PACCYKJCHHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIBI U 3aKIIOYEHUS;

MIPUMEHSTH B IIPOLIECCE TTO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeNIH, NpeoOpa3oBbIBATh MOEIbHBIE MPEACTABICHUS — XUMUYECKUW 3HaK (CUMBON)
DIIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHUYECKOHM pEaKIUuu — TMpH PEHICHUH
y4eOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIC MOJCIHHBIC
MPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB HW3YYa€MbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) 0a30BbI€ HCCJIEI0BATEIbCKHE IEHCTBUS:

BJIAJI€Th OCHOBAaMH METOJI0OB HAyYHOTO MO3HAHHUS BEIIECTB U XUMHUYECKUX PEAKIUN;

dbopMynupoBaTh 1EAM € 3a7a4d  HUCCIIECIOBAaHUS, WCIOIb30BaTh ITOCTABICHHBIC W
CaMOCTOATETTFHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA TO3HAHUS U
OCHOBBI i1 (OPMHUpPOBAHWS THUMOTE3BI IO TPOBEPKE TMPABHIHBHOCTH BBICKA3bIBAEMBIX
CYKICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEICHUS YUYEHHYECKHUX
AKCIIEPUMEHTOB,  COBEPILICHCTBOBAaTh yMEHUS  HaOdO#aTh 3a  XOJAOM  IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yabTaT, (HOpMyIUpoBaThb OOOOIIEHUS U BBIBOJbI
OTHOCHUTEJILHO JOCTOBEPHOCTU PE3YJIbTATOB MCCIEAOBAHUS, COCTABISAThH OOOCHOBAaHHBIN
OTY€T O IMPOAEIaHHOUN padoTe;

MpUOOpETaTh OMNBIT YUYEHUUYECKOW MCCIIEI0BATEIbCKOM M MPOEKTHOM JEATEebHOCTH,
MPOSIBJISITh CIIOCOOHOCTh UM TOTOBHOCTH K CAMOCTOATENIBHOMY IOHMCKY METOJIOB pPEIICHUs
MPaKTUYECKUX 33/1a4, TPUMEHEHUIO Pa3IMYHbIX METOJAOB MTO3HAHMUS.

3) padora c uHpopmManue:



OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HH(pOpManuu (HAyyHO-HOMYJspHas
JUTEpaTypa XUMHUYECKOTO COJAEpKaHMs, CIpaBOYHbIE mocoOus, pecypcbl HWHTepHeTa),
aHAJIM3UpOBaTh MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OpPM MPEACTABICHUS, KPUTHUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

(opMyaupoBaTh 3alpoChl U NPUMEHATH Pa3IUYHbIE METOAbI MPH NOHMCKE U OTOOpE
uH(pOpMAaLK, HEOOXOTUMOM ISl BBIMOJIHEHUS YUEOHBIX 3a7a4 ONPEAEIEHHOIO TUIIA;

MPUOOPETaTh OMBIT UCIIOJIB30BAHMS MH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3TUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYI0 (GOpMYy TMpeAcTaBieHHUs HH}OpMauu
(cxembl, rpaduKu, AUarpaMMsbl, TaOJUIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BAaTh HAy4YHbIA $3BIK B KauecTBE CPEACTBa NpU paboTe C XUMHYECKOU
uH(popMaLMel: NPUMEHITh MEXIpeAMETHbIe ((U3MUYEeCKHe W MaTeMaTuyecKue) 3HaKd U
CUMBOJIbI, OpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA HAMVISITHOCTH.

Ogi1ajeHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH AeHCTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUaJiora /Uil JUCKYCCHUH,
BBICKa3bIBaTh HJEU, (QOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MIPEUTOKEHHOMN 3a71a4K;

BBICTYIIATh C MPE3EHTAlUeN Pe3yJabTaToOB MMO3HABATEIBLHOU NESITENbHOCTH, OTYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBINOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, IMPAKTUYECKON pabOThl MO HMCCIENIOBAaHUIO CBOMCTB HM3y4aeMbIX BELIECTB,
peanuzanuu y4eOHOTO MpoekTa ¥ (OPMYyIUPOBATh BBHIBOABI MO pe3ylibTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUHN MYTEM COIIaCOBAHUS MO3UIUHN B X0/1€ OOCYKICHUSI 1 OOMEHA MHEHUSIMU.

Ogi1aieHNe YHUBEPCAJIbLHBIMH PeryJATHBHBIMU JIeiCTBUSIMH:

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYLIECTBIATh CBOIO ITO3HABATEIBHYIO JEATEIbHOCTD,
orpenenss e€ Leau U 3a7ad, KOHTPOJIUPOBaTh U 10 MEpe HEOOXOAUMOCTU KOPPEKTHPOBATH
npeJiaraeMblii aJITOPUTM JEHCTBUM NP BHIIOIHEHNH YY€OHBIX U UCCIIE0BATENbCKUX 3a/1a4,
BbIOMpaTh Haubosee 3P PEeKTUBHBIN CIOCOO UX PEIICHUs ¢ YUETOM MOJIYYE€HUsI HOBBIX 3HAHUN
0 BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIECTBIISITh CAMOKOHTPOJb CBOEHW JEATENBHOCTH Ha OCHOBE CaMoOaHalIu3a M
CaMOOILICHKHU.

INPEJMETHBIE PE3VYJIBTATbI

10 KJTACC

[IpenmeTHbIe pe3yabTaThl 0CBOCHUS Kypca «Opranndyeckas XUMUsD) OTPAKAIOT:

c(hopMUPOBAaHHOCTD TMPEJACTABICHHA O XUMHUUYECKOW COCTABISIIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpA, POJIM XMMHH B TO3HAHWU SIBICHHN MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIJICHUS W KYIbTYypbl JUYHOCTH, €€ (PYyHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOMMMOW st
pElICHHs] TPAKTUYECKUX 3a/lad M IKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELIE;

BJIAJICHUE CHUCTEMOM XWMHMYECKUX 3HAHUM, KOTOpAas BKJIIOYAET: OCHOBOIIOJAraroIIve
MOHATUA (XUMUYECKUH DIEMEHT, aToM, OJJIEKTPOHHas o0O0O0JIouKa aroma, MOJEKya,
BaJICHTHOCTh, OJEKTPOOTPHUIIATEILHOCTh, XHWMHUYECKas CBSI3b, CTPYKTypHas ¢opmyna
(pa3BépHyTass M COKpaméHHAs), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, YIIIEpOIHBIN
ckeneT, (DyHKIMOHANbHAsI TPYIIa, paguKai, HW30MEpHUsi, U30MEPbI, TOMOJOTHYECKUN psi,
TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCIUHEHMS); TEOPUM M 3aKOHBI (TEOpHs
CTpoeHusi oprannueckux BemectB A. M. BytiepoBa, 3akoH COXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN A3bIK XUMHH; MHUPOBO33PECHUECKUE 3HAHUA, JICKAIIWUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUU, (DaKTOIOTHYECKHE
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJYYEHHUHU U O€30MacCHOM UCIIOJIb30BAHUU BaKHEHIITUX
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTHUYECKOU ESITEIHLHOCTH YEIOBEKA;



c(hopMUPOBAaHHOCTh  YMEHUU  BBIABISATH  XapaKTepHbIE  MPU3HAKA  TOHSATHIA,
YCTaHABIUBATh X B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS NIPU ONMHCAHUU
COCTaBa, CTPOCHUA U NPEBPALICHUN OPraHUYECKUX COCIUHEHUN;

c(hopMUPOBAaHHOCTH YMEHHM UCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTAaBJICHUS
MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpami¢HHON) QopMyll OpraHM4eCKUX
BEIIECTB M YpPAaBHCHUW XUMHUYECKUX PpEaKIMi, M3roTaBIMBATh MOJACIH  MOJEKYI
OpraHUYeCKUX BEHIECTB IS WUIIOCTPAIMM WX XHUMHYECKOTO M TMPOCTPAHCTBEHHOIO
CTpPOCHUS;

copMUPOBAaHHOCTH  YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYCHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTAaBy M CTPOCHUIO K ONPEACIEHHOMY KIacCy/Tpyrie
CO€JIMHEHUN (yrmeBonopossl, KHACTIOPOJT u a30TcoepIKalue COEJIMHEHHUS,
BBICOKOMOJICKYJISIPHBIC ~ COCJWHEHHUsI), JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTUYECKOU
Homenknarype (IUPAC), a Takke nOpUBOAUTH TpHUBUAJIbHBIE Ha3BaHUS OTIEIbHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPONUIIEH, AlleTUIEH, STUJICHIIMKOIb, MIIMUEPUH, (EeHOI,
dopManpaeru, aneTanbAeruil, MypaBbUHAs KHCIIOTa, YKCyCHas KHUCJIOTa, OJEUHOBAsS
KHCJIOTa, CTeapUHOBAs KUCIIOTA, III0K03a, (PYKTO3a, Kpaxmal, LeJUTI0I03a, IJTUIUH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNIATh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKHX
COoeIMHEHUAX (OJJMHAPHBIE U KPATHBIE);

c(hopMUPOBAaHHOCTh YMEHUSI MPUMEHATH MOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BeniecTB A. M. bytneposa aiis 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHUSI MaCcChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUM XapakTepHU30BaThb COCTaB, CTPOCHHUE, (PUINYECKHE WU
XUMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPraHHYECKUX
BeIIeCTB (METaH, 3TaH, JTWUJIEH, NMPOIWICH, aleTwieH, OyramueH-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, ITAHOJ, ATHJICHITIUKOJb, IIIUIEPUH, (PEHO, alleTalbIeTH, MypaBbUHAs U
YKCyCHasi ~ KHCJIOTBhI, [DJIIOKO3a, Kpaxmaj, LeJUI0j03a, aMHUHOYKCYCHas  KHUCJOTa),
WUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIUN C UCTIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYIT;

Cc(hOpMHPOBAaHHOCTh YMEHHUSI XapaKT€pU30BaTh HCTOUYHUKH YIIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPONHBIN Ta3, yrojb), CIOCOOB MX MEpPepabOTKH U MPAKTUYECKOE MPUMEHEHHUE
IIPOJYKTOB MEpepadbOTKH;

c(hOpMHPOBAaHHOCTh YMEHUW MPOBOAUTH BBIYUCICHUS MO XUMHYECKUM YPAaBHEHUSIM
(Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIMU MO0 HU3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OTHOTO U3 MCXOMIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hopMUPOBAaHHOCTh YMEHHMH BIAJACTh CHCTEMOW 3HAaHMM OO0 OCHOBHBIX MeETOAaX
HAay4yHOT'O TIO3HAHUSA, HMCIOJb3yeMbIX B XUMHUU NPHU HU3YYEHUU BEUIECTB U XUMHUYECKUX
ABICHUN (HAOMIOAEHUE, U3MEPEHHE, SKCHEPUMEHT, MOJEIUPOBAHKUE), HCIOIb30BaTh
CUCTEMHbICE XUMHUYECKHE 3HAHMS ISl OPUHATUS PEUICHUM B KOHKPETHBIX >KMU3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHHUH COOIIOAATH MPaBHIIA MOTH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  00OpYyIOBaHHMEM, a Tak)Ke TMpaBuja oOpalieHusi C BEHIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSIMHU 10 BBIMOJTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IIJIAHUPOBATH M BBHITIOIHATH XUMUYECKHH HKCIIEPUMEHT
(mpeBpallleHUs OPraHMYEeCKUX BEIIECTB MPH HArpPEeBAHUM, MOJYyYEHUE ATUJICHA U U3yYeHUE
€ro CBOWCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKUX BEIIECTB, JAeHAaTypauus OeIKOB MpHU
HAarpeBaHWM, I[IBETHBIC pEaKIuh OEJIKOB) B COOTBETCTBUM C TMPABUIAMU TEXHHUKHU
O0e3omacHOCTH TIpU OOpalleHHH C BemEecTBaMU U J1aO0OpaTOpPHBEIM  O0OpPYIOBaHUEM,
MPEACTABIATh Pe3ylbTaThl XUMHUUYECKOTO JKclepuMeHTa B (OpMe 3alucu  ypaBHEHUU
COOTBETCTBYIOUIUX peakinil U (OpPMYITHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hopMUPOBAaHHOCTh YMEHUU KPUTHYECKH AHAIU3UPOBATH XMMHUYECKYI0 MH(OpPMAIUIO,
MOJIy4YaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (cpenctBa maccoBod uHpopmanuu, WHTEpHET U
IPYTHUX);

c(hopMUPOBAaHHOCTh YMEHHUI COOJIIOATh MpaBHJIa 3KOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JAESATEIBHOCTU B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>Karolleil IpUPOIHOM Cpellbl, 0CO3HABATh OMACHOCTh BO3IEUCTBUS HA KUBbIE OPraHU3MBbI
ONpeNIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl cMmbici mokazarens [IJIK, moscHsTh Ha



IpUMEpPaxX CHOCOObl YMEHBIIEHHS M MPEAOTBpAIlCHHs] HMX BpPEIHOTO BO3JIEWUCTBHUS Ha
OpraHU3M 4Y€JIOBEKa,;

1UIsl 00yYaroIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX TOCTYIHBIX METOJAX MO3HAHUS BEUIECTB U XMMUYECKUX SIBICHUI;

IUIA CIENbIX M CIa0OBUAAIIMX OOy4YaloOIUXCsA: YMEHHE MCIOJIb30BaTh peEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nms 3anucu Xumu4eckux Gopmyi.

11 KITIACC

[IpeameTHbie pe3ynabTaThl OCBOeHUs Kypca «OOIas M HEOpraHuyYecKas XUMUSDH)
OTpaXKakoT:

c(hopMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAYYHOM KapTHHBI MHUpA, POJIM XUMHUM B TO3HAHUU SIBICHUU TPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYITBTYPhI JIMYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM st
pelieHrs TPAKTUYECKUX 3a7ad M DKOJIOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U PUPOIHOM CpEIE;

BJIAJICHUE CHUCTEMOM XUMHMUYECKUX 3HAHUW, KOTOpAas BKJIIOYAET: OCHOBOIIOJAraloIIue
HOHATHSA (XMMHUYCCKUN DJIEMEHT, aroM, W30TOI, S-, P-, d- 3JIEKTpOHHBIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BaJIGHTHOCTh, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHB
OKHCJICHUS, XUMHYECKas CBA3b (KOBaJEHTHAas, HWOHHAs, METaJUIM4ecKas, BOIOPOIHAs),
KpUCTAJUIMYECKass pEIIETKA, THUIIBl XUMHUYECKUX PEaKkluid, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJUTHUYECKAS TUCCOLUALINS, OKUCIUTEIL, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOW  peakluHM, XUMHUYECKOE pPaBHOBECHE); TEOPUU M  3aKOHBI  (TEOpHs
AJIEKTPOJIMTUYECKOW Aucconumanuu, nepuoauueckuii 3akoH [[. M. MengeneeBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLEHUS SHEPTUUA NPU XUMHYECKHUX
peaKkuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHUS,
Jexanme B OCHOBE IOHUMAaHMS TNMPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBICHUM,
(dakTomOrMUeCcKUe CBEIACHUS O CBOMCTBaX, COCTaBe, IMOIYYEHUH U  OE30MaCHOM
UCIIOJB30BAaHUM BAaXXHEHUIIUX HEOPraHWYECKUX BEHIECTB B OBITY U MPaKTHUYECKOH
NEeATEIbHOCTH YEJI0BEKA,

ChOPpMHPOBAaHHOCTH, ~ YMEHUW  BBIABIATH  XapaKTepHbIE  MPU3HAKK  TOHSITHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE MOHATHS IPHU OMHCAHUU
HEOPraHMYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMUUYECKYI0 CUMBOJIUKY JUIsI COCTABIICHHUS
dbopMyn BEIIECTB U YpaBHEHUH XMMHYECKUX PEAKIUN, CUCTEMATHUYECKYI0 HOMEHKJIATypy
(IJUPAC) u TpuBHanbHbie Ha3BaHUS OTACIHHBIX HEOPraHMYECKUX BEIICCTB (yrapHBIN Tras,
VIJIEKHUCIIBIM Ta3, aMMUaK, raiéHasl U3BeCTb, HEeTalul€Has W3BECTb, UThEBAsA COMA, MUPUT U
Ipyrue);

C(hOpMHPOBAaHHOCTh YMEHUW ONpENeNsATh BAJICHTHOCTb M CTENEHb OKHCICHUS
XUMUYECKUX BJIEMEHTOB B COCIUHEHUSX pPAa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBS3U
(xoBaJieHTHAasl, HOHHAsI, METAJUINYECKasi, BOJOPOAHAs) B COEAUHEHHUSIX, TUIl KPUCTAILUINYECKOU
PEIETKH KOHKPETHOTO BelIeCcTBa (aTOMHas, MOJEKYJspHas, HOHHAs, METaJUIM4ecKasi),
XapakTep cpeibl B BOAHBIX PACTBOPaX HEOPTraHUYECKUX COCTMHEHUN;

C(hOpMHPOBAaHHOCT, YMEHHH yCTAHABIHMBATH TMPUHAJICKHOCTh HEOPTAHHUYECKUX
BEIECTB M0 UX COCTaBY K OMPEAEIEHHOMY KIIACCY/TPYIINE COSAMHEHHH (MMPOCTHIC BEIIECTBA —
METaJIbl U HEMETAJLIbI, OKCUbI, OCHOBAHUSI, KUCIOTbI, aM(POTEPHBIE TUAPOKCHIBI, COJIN);

c(hOpMHPOBAaHHOCT, YMEHHUU PACKPBIBATH CMBICH Tepuoandeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMAaTU3UPYIONIYIO, OOBSCHUTEIbHYI0 H
MPOTHOCTUYECKYIO0 (PYHKIIUU;

c(hopMUPOBAaHHOCTb YMEHHMI XapakTEpU30BaTh JJICKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKUX EMEHTOB 1—4 nepuonos [lepuoguyeckoil CHCTEMbI XUMAYECKUX JIEMEHTOB /1.
W. MeHnneneeBa, HCIONB3Ys TOHATUS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIHY, «IHEPTETHUCCKHEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKHX AJIEMEHTOB M HX
COCIMHEHUH TI0 TiepuoaaM u rpymnmam [lepruoguyeckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB /I.
H. Menneneena;

c(hopMUPOBAaHHOCTh YMEHHUI XapaKTEpPU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOWCTBA HEOPraHWYECKUX BEHIECTB PA3JIUYHBIX KIIACCOB, MOATBEPKAATh CYLIECTBOBAHHE



TCHETUYECKON CBS3UM MEXKAYy HEOPraHMYECKMMHU BEIIECTBAMU C TOMOIIBIO ypaBHEHUUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(hopMUPOBAaHHOCTh YMEHUS KIAaCCUDUIIMPOBATh XUMUYECKUE PEAKIUK MO Pa3IuYHbIM
MpU3HaKaM (YHCIIy M COCTaBy pearupyrollux BEHIECTB, TEIIOBOMY 3 (eKkTy peaxiuu,
W3MEHEHUIO CTENEHEW OKHUCICHHUS DJIIEMEHTOB, OOpaTUMOCTHM  pEaKIuu, Yy4acTHUIO
KaranuzaTropa);

c(hopMUPOBAHHOCTh YMEHUU COCTABIATh YPAaBHEHUS PEAKIMl pa3IMUHbIX THUIIOB,
TIOJIHBIE M COKpAIIEHHBIC YpaBHEHUSI PEaKIMi HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 0 KOHIIA;

c(hopMUpPOBAaHHOCTH YMEHHUH MPOBOAWTH PEAKIUHU, MOATBEPKIAIONIME KaueCTBEHHBIN
COCTaB pAa3IUYHBIX HEOPraHUYECKHX BEIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUYECKUX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHUI pacKphIBaTh CYILIIHOCTH OKUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUUN IIOCPEACTBOM COCTaBIEHMsI D3JEKTPOHHOIO OalaHca 3THX
pEeaKLHnii;

c(hopMUPOBAaHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU PEaKINu
OT pa3UYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUSI B 3aBUCUMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llarense);

c(hopMUPOBAaHHOCTh YMEHHMU XapaKTepHU30BaTh XUMHUUECKHE TMPOIECCHI, JIekKallue B
OCHOBE  IPOMBIIUICHHOTO  MOJYYEHHUS] CEPHOM  KHUCJIOThl, aMMHaka, a  TakKke
c(hopMUPOBAaHHOCTh TPEJICTABICHUNH 00 OOIIMX HAYYHBIX MPUHITUIAX W DKOJOTHUYECKUX
npoOIeMax XUMHUYECKOTO TPOU3BOICTBA;

c(hopMUPOBAaHHOCTh YMEHUM MPOBOAUTH BBIUYMCICHUS C HCIIOJIL30BAHUEM TIOHITHUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHYECKUX
peakIMsIX, MacChl BelllecTBa WK 00bEMA ra30B 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIMHU BEIIECTB, TEIJIOBOro ) dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHUH COOJIOAATH MpaBHIIa MOJIH30BAHUS XUMUUYECKOM MOCYI0H U
naboparopHbIM  000pyIOBaHHMEM, a Takke I[paBuia oOpalleHus C BeHleCTBaMU B
COOTBETCTBUM C UHCTPYKIUSIMU IO BBHIMOJTHEHHUIO JAO0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHHUH IJITAHUPOBATh M BBHIMIONHATH XUMHUYECKUN SKCIIEPUMEHT
(pa3noxeHue NEpPOKCUIA BOAOPOJA B NPHUCYTCTBUU Karajlu3aTopa, OINPEAECICHUE CpPeabl
pPacTBOPOB BEILIECTB C IMOMOIIBID YHUBEPCAIBHOTO WHIMKATOPA, BIUSAHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON pEaKIMu, PEeakluid MOHHOTO0 OOMEHa, KauyeCTBEHHbBIC
peakuuu Ha cyibdar-, KapOOHAT- W XJIOPUI-AaHMOHBI, HA KAaTHOH aMMOHHUSA, pPEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad nmo Ttemam «Mertame»y u «HemeTranns») B COOTBETCTBUU C
MpaBWIAMH TEXHUKA O€30MacHOCTH TMpH OOpAaIlleHWH C BEIIeCTBAMH U JIa0OPAaTOPHBIM
000pyIOBaHUEM, TMPEACTABIATh PE3YAbTATHl XUMHUYECKOTO IKCIEpPUMEHTa B (OpMe 3arucu
YpaBHEHUI COOTBETCTBYIOIIUX peEaKIuii ©u (HOpPMYyIHpOBaTh BHIBOJBI HAa OCHOBE JTHX
pEe3yNbTaToB;

c(hOpMHPOBAaHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYI0 WH(OPMAIIHIO,
MOJIy4YaeMYI0 W3 Pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHUKanuu, WHTepHET u
IPYTHUX);

chopMHUpPOBAaHHOCTh YMEHHH COOJIFOATh IPABHJIA JKOJIOTHYECKH IIeJIeCOO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOM AESATEIBHOCTU B ILEJSIX COXPAHEHHUS CBOETrO 3/I0POBbSl U
OKPYXKAIOIIECH MPUPOTHON CPeJibl, 0CO3HABATh OMACHOCTh BO3JECHCTBHS HA KMBBIC OPraHU3MbI
ONpPENENEHHBIX BEUIECTB, MOHMMAas cMbIca nokasarens IIJIK, moscHaTe Ha mnpumepax
CrocOoObl YMEHBILICHHS] W TMPEAOTBPAILCHHUS WX BPEIHOIO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl 00yYaroluXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSAMH 3/10POBbS: YMEHUE MPUMEHSTDH
3HaHUS1 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL CIIETIBIX W CJIA0OBHUISIIMX OOY4YalOUIUXCS: YMEHUE UCIOJIb30BaTh peabePpHO-
TOUCUHYIO cucTeMy oOo3HaueHuit JI. bBpaitng s 3anucu  Xxumudeckux  (GOpMyl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHBIe (LH(pPOBHIE)
HanmeHnoBaHue pa3/iesi0B M TeM NMPOrPaMMbl Koutpoasusl | Ilpakrnuec
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThl KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannyeckoid Xxumuu. Teopust CTpOeHUS
1.1 pel P . p P 3 bub6moreka I{OK https://myschool.edu.ru/
oprannyeckux coeauHeHuit A. M. Bytieposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoJOPOIbI: adKEHbI, aJIKaJUECHBI,
2.2 pen A HOPOA A 6 1 bu6moreka I{OK https://myschool.edu.ru/
AJIKUHBI
2.3 Apomarnueckue yrieBoa0pOIbl 2 bubmuoreka [1OK https://myschool.edu.ru/
[IpupoiHbIe UCTOYHUKY YITIEBOJOPOJOB U UX
2.4 PHpoA e HOPOA 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepaboTKa
Hroro no paszneny 13
Pasznen 3. Kucaopoaconep:kamnue opranndeckue coeJuHeHUust
3.1 Cnuprel. ®enon bubmuoteka LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onoBbie kucnotsl. CiaoxxHbie 3pups 1 bubmuoteka LIOK https://myschool.edu.ru/
3.3 VrimeBoanl 3 1 bu6moreka I{OK https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUHBEI. AMUHOKHCIIOTHI. benku 3 bu6moreka I{OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnuoreka LIOK https://myschool.edu.ru/
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11 KJIACC

Ne i/ Hassan Kou-Bo Tembl ¢ yueToM padoueii mporpaMmbl KoJ1-Bo yacos ®opmbI KoJ1-Bo 1acos (1o
ue 4acoB BOCIIMTAHUS KOHTPOJIAA pasneiy)
pasaeia
1. ATOMBI, MOJIEKYJIbI, BEIIIECTBA. 1 YeTHbll onipoc
Crpoenue aToma. 1 [TucbmeHHBII
KOHTPOJIb
XuMHYECKas CBS3b. 1 [TnceMeHHbII
8 KOHTPOJIb
ArperarHble COCTOSIHUS BELIECTBA. 1 VYeTHBIM onpoc
[Tepuonnueckuii 3akon 1. U. 1 YeTHbI onipoc
MeHnpemneeBa.
o PactBopsI. 1 VYeTHBIi ontpoc
= DIEKTPOIUTHYECKAS TUCCOIUALIHS. 1 VYeTHbIN onpoc
&é Kucnornocts cpenbl. UHAUKATOPHI. 1 JlaGoparopHbie
3‘5 JI/O Nel. BomopoaHblii mokas3aresnb. OIIBITEI
2. VYpaBHEHHS] XUMHUYECKUX PEAKIIUI U 1 [TncrMeHHbII
pacyeThl 0 HUM. KOHTPOJIb
Peakiiun nonHoro oomeHa. 1 JlaGoparopHbie
9 JI/O Ne2. TlpusHaku mpoTeKaHus OTIBITHI 2
E XUMUYECKUX PEAKLIUM.
= JI/O Ne3. YcnoBus npoTekaHus
% peaxiuii HOHHOTO OOMEHa.
§ I'mpponus comeit. 1 [TuceMenHbIH
§ KOHTPOJIb
E KavecTBeHHble peakiyu. 1 [TucbmeHHbII
; KOHTPOJIb




JI/O Ne4. KauecTBEHHBIE peaKIiy.

JlaGoparopHsie

OTIBITHI
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU. JlaGoparopHsie
JI/O NeS. OxucnuTenbHO- BOCCTAHOBUTEIIBHBIE PEAKIUH. OTIBITHI
DIEKTPOIIN3. [TucbmeHHBII
KOHTPOJIb
IIpakTnueckas padora Ne 1. Pemienue skcriepiMeHTaNbHBIX 3a1a4 IIpakTuyeckas
10 TeMe «XHUMHUYECKHE PeaKLum. pabota
O6o0matoiiee moBTOpeHue mo remam «BemecTBo» n « XuMuueckue [TucemeHHBII
peakuum». KOHTPOJIb
KonTpoabnast padora Ne 1. «BeniectBo. XuMHUUYECKHE pEaKIUN». KonTponsHas
paborta
Knaccudukarus Heopranmdeckux BemiecTs. [IpocTeie BemecTBa — JlaGopartopHbie
HEMeTaJlIbI. OTIBITHI
JI/O Ne8. O3HakomileHHE CO CBOMCTBAMU HEMETAJLIOB.
JI/O Ne9. BriTecHEHHE TaIOT€HOB U3 PACTBOPOB MX COJICH.
[Ipoctsie BeniecTBa — MeTauibl. DU3NYECKUE CBOMCTBA METAJIOB. JlaGopartopHbie
CraBsl. OIIBITHI
= JI/0 Nel(). O3HaKoMIIEHHE CO CBOMCTBAMH METAJIOB U CILJIABOB.
=
= XUMUYECKUE CBOMCTBA METAJLJIOB. JlaGopartopHbie
5 JI/O Nell. Okpacka miiaMeHH COJISIMU METaJIJIOB. OIIBITHI
; Meramnsl B npupoze. [lomyuenue meramios. Meramryprus. YerHblii onpoc
E IIpakTuyeckas padora Ne 2. «[loayyeHue MEIHOTO Kyropocay. [IpakTnueckas
§ pa6VOTa
E Ob6o6maromiee noBTopenue mno reme «Heopranuueckass XUMHsI. YerHblii onpoc
Bpems B xumuu. CKOpoCTh XMMUYECKUX PEAKIUH. JlaGopatopHsle
= JI/O Ne6. CkopoCTh XMMUUECKOM pEaKINH. OIIBITHI
§ - XUMHUECKoe paBHOBECHE U (aKTOPbI, HA HETO BIUSIOIIKE. JlaGopatopHsle
g2 5 & JI/O Ne7. Xumudeckoe paBHOBECHE OTIBITHI
% § § HayuHnble npuHIMIBI OpraHu3ail XUMHUYECKOTO MTPOU3BOACTBA YerHbli onpoc
E % % Hedts. [Ipupoanslii ra3 u sHepreTuka JlaGoparopHsie
E = 2 JI/O Nel2. O3nakomiieHue ¢ HeThio U HePTENPOAYKTaMU OTIBITHI




QocOmeibenpe arBreqpaRmmi 1 «HaydHbie 0CHOBBI 1 [TuceMeHHBIH
XMUMHMUYECKOTO IPOU3BOJICTBAY KOHTPOJIb
Kontpoabnas padora Ne 2. «Heoprannueckas xumusi. Hayunsie 1 KonTpomnbHas
OCHOBBI XUMHUYECKOTO IIPOU3BOCTBAY. pabota
= Xumus nuy. JIekapcTBeHHbBIE CPENCTBA. 1 YeTHBIM o11poc
=
5
; KocmeTrnueckue u napgromepnblie cpeactsa. bertoBas xumus 1 VYeTHBIM onpoc
2 Xumus B cenbckoM xo3siictse. JI/O Nel3. 3HakoMcTBO € 1 VYeTHBIM onpoc
] E 4
E 3 MUHEpaJIbHBIMU YIOOPEHUSIMHU U U3YUY€HUE UX CBOICTB.
= g XUMHS B CTPOUTENBLCTBE. «3€JIeHasD XUMHS. 1 VYeTHbIl onipoc
’ S
Hroro 33 33




PACCMOTPEHO
PykoBonurens IIIMO
/Xacanosa I.P./
IIporokom Nel
oT «28» 08. 2023 .

COI'JTACOBAHO
3am. gupekropa rno YP
/Xoxyosa A.A./
[Iporokom Nel
oT «28» 08. 2023 r.

K&JICH}IapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUE

Mo NpeaAMECTY XUMUA

Cocrasnena yunreneMm XuMuu PaxumoBoil AinHoit AiipatoBHOM

10-11 xmacc

2023-2024 y4eOHsbIit TOIT

YTBEPX/IEHO
Hupexrop
/Myxamet3siHoBa O.B./
ITpukas Ne 149
or «28» 08. 2023 .

PaccmotrpeHo Ha 3acenanuun
ME€JarOru4eCcKoro COBETa
ITporokom Ne 1

Ot «28» 08. 2023 r.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuvecTs 3
° JIEKTPOHHBbIE U POBBIE
Tema ypoka 0 4acoB p uudp
n/n Hara odpa3oBaTe/ibHbIE pecypChl
Bcero

1 [Ipeamer opraHnveckoil XUMUH, €€ BOSHUKHOBEHHE, Pa3BUTHE H 3HAYCHHUE 1 05.09 bubmoreka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opraHndeckux coenuaeHni A. M. bytiiepoBa, eé

2 P P P A YHIEP 1 12.09 bub6moreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOXKCHHUS
[Ipencranenne o kKiaccuukanuu opraHuIeckux BemecTs. HomeHkmarypa

3 pea Purcan p m P 1 19.09 bubaunoreka LIOK https://myschool.edu.ru/
(cucTeMaTnveckas) U TPUBHAILHBIC HA3BaHHS OPTaHMYCCKHUX BEIICCTB

4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYCCKUM PSTT 1 26.09 bu6moreka I{OK https://myschool.edu.ru/

5 MeTtaH 1 3TaH — MPOCTEHIIHE TMPEACTABUTEIN ATKAHOB 1 03.10 bubmuoreka [1OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 10.10 bubmuoreka [1OK https://myschool.edu.ru/

7 DOTWJICH U TIPOTUJIEH — MPOCTEHIITNE MPEACTABUTEIN ATKEHOB 1 17.10 bubmuoreka L1OK https://myschool.edu.ru/

8 [Ipakrtuueckas padora Ne 1. «IlonydeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY 1 24.10 bubmuoreka L1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonyuenue

9 A ytan ytan e 1 07.11 bubaunoreka [1OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSIJI.

10 . p P 1 14.11 bu6moreka I{OK https://myschool.edu.ru/
AneTuiieH — npOoCTEHIIHiA TPEeICTaBUTENb aJIKHHOB

11 Boruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu 1 21.11 bubnmuoreka IIOK https://myschool.edu.ru/

12 Apenbl: 6eH3011 U ToNTyoJ. TOKCMYHOCTh apeHOB 1 28.11 bubnmuoreka IIOK https://myschool.edu.ru/
I'eneTnueckas CBS3b YIIIEBOAOPOAOB, MPUHAUICKAIIHNX K PAITUYHBIM

13 T AOPOX praz H p 1 05.12 bu6moreka I{OK https://myschool.edu.ru/
KJlaccam
[IpupoHbIE HICTOYHUKH YIIIEBOJOPOIOB: MPUPOAHBIN a3 U MOMYTHHIE

14 PHpOA r 7P H,_ PHpOAH yr 1 12.12 bu6moreka I{OK https://myschool.edu.ru/
He(dTsHbIE Ta3bl, HePTh U MPOAYKTHI €€ TmepepaboTKu
[IpupoHbIE HICTOYHHUKH YIIIEBOJOPOIOB: MPUPOAHBIN a3 U MOMYTHEIE

15 PHpoL yr HOpOR prpoi yr 1 19.12 bubaunoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTku
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16 KonrponbHas paboTa 1o paszzueny « YIiieBoI0pOIbD) 1 26.12 bubnmuoreka LIOK https://myschool.edu.ru/

17 [IpenenbHBIC OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJ. BogopoaHas cBs3b 1 09.01 bubnmuoreka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUICHIJIMKOJb U INIMLIEPUH 1 16.01 bubmuoteka LIOK https://myschool.edu.ru/

19 ®DeHo: CTpOEHHE MOJIEKYIIb, PU3NYECKHE U XUMUYECKUE CBOICTBA, 1 93.01 Butmmorexa LIOK https://myschool.edu.ru/
pUMEHEHHE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 30.01 bubmuoreka LIOK https://myschool.edu.ru/

21 OIHOOCHOBHEIE MTpe/IeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U L 06.02 BuGmiorexa LIOK https://myschool.edu.ru/
yKCyCHast

22 [Mpaktudeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOU KHUCIIOTBI» 1 13.02 bubmoreka LIOK https://myschool.edu.ru/

93 CreapuHOBast M OJIEMHOBAsI KUCJIOTHI, KaK TPEJICTABUTENN BBICIIHX 1 20.02 BuGmiorexa LIOK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpL1a KaK COJTM BBICITUX KAPOOHOBBIX KUCIIOT, HX MOIOIIEE JICHCTBHE 1 27.02 bubnaunorexa LIOK https://myschool.edu.ru/

o5 CnosxHble 3(UPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Mapomu3 1 05.03 BuGmiorexa LIOK https://myschool.edu.ru/
CIIOXKHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0TUYeCcKast poJib )KUPOB 1 12.03 bubmuoreka [1OK https://myschool.edu.ru/

97 VrneBoapl: cocTas, Kiaccudukamys. Baxneiine npencTaBuTeny: IIr0Ko3a, ! 19.03 BuGmiorexa LIOK https://myschool.edu.ru/
¢dpykTo3a, caxaposa

28 Kpaxman u niemuitosno3a kak mpupoIHbIE TOTUMEPHI 1 02.04 bubmuoreka L1OK https://myschool.edu.ru/

29 KonTponbnas padora o pasneny «Kucnopoconepkamye opraHndeckie 1 09.04 BuGmiorexa LIOK https://myschool.edu.ru/
COCIMHEHUS

30 AMWHBI: METUJIAMUH U aHWJIMH 1 16.04 bubauoreka [1OK https://myschool.edu.ru/

31 AMMHOKHCIIOTHI Kak aM(OTEpHbIE OPraHMYECKHUE COETMHEHUS, UX L 93.04 BuGmiorexa LIOK https://myschool.edu.ru/
Ouonornyeckoe 3HaueHue. Ilentuast

32 benkn kak npupoaHbIE BBICOKOMOJIEKYIISIPHBIE COEINHEHUS 30.04 bubnmuoreka IIOK https://myschool.edu.ru/

33 OcCHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COECAMHEHNUN 1 07.05 bubnmuoreka IIOK https://myschool.edu.ru/

34 OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUH. 1 14.05 BuGmiorexa LIOK https://myschool.eduru/
[TnacTmacchl, KaydykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KoaunuecTBo yacoB

n/n Jara nas. Bunel, popmsl
Tema ypoka Beero | Kourpoaen | Ipaktuie | yayvyenng KOHTPOJISA
ble padoThI cKHe
padoThI
34 2 2
1. ATOMBI, MOJICKYJTHI, 1 0 0 05.09 YerHBIH onpoc
BEIIIECTBA.
2. Crpoenue atoma 1 0 0 12.09 [TuceMeHHBIH
KOHTPOJITb
3. XuUMHU4YECKas CBA3h 1 0 1 19.09 VYeTHbIi onpoc
4. ArperaTHbIe COCTOSHHS 1 0 0 26.09 YCTHBIH oTpoc
BEIECTBA
5. [Tepunomanueckuii 3aKoH. 1 0 0 03.10 [TucemenHBbII
[Teproauaeckas cucrtema KOHTPOJTb
XHUMHYECKHUX JJIEMEHTOB
.. Menneneena
6. PactBopb1 1 0 1 10.10 YcTHBINH ompoc
7. DNEKTPOIUTHYECKAS 1 0 0 17.10 YcTHBIH ompoc
JFCCOLIMAIUS
8. KucnorHocTs cpenpl. 1 0 0 24.10 JlaGoparopHbie
WNuaukaropsl. OTIBITHI
JI/O Nel. Bopopoanblii
MOKa3aTellb.
9. YpaBHEHHS] XUMHYECKUX 1 0 0 07.11 [TucbmMeHHBII
peakuui U pacuyeThl Mo KOHTPOJIIb
HUM
10. Peaxiiuu noHHoro ooMeHa. 1 0 0 14.11
JI/O Ne2. Ilpuznaku JlaGoparopHbie
MPOTEKAHUSI XUMHUYECKUX OTIBITHI
peaxKLHuii.
JI/O Ne3. Ycnosus
MPOTEKAHUS PeaKIuit
HMOHHOTO OOMeHa
11. ['upponus coneit 1 0 0 21.11 ITuceMeHHBIN
KOHTPOITb
12. | KayecTBeHHBIEC peaKIuu. 1 0 0 28.11 JlaboparopHbie
JI/O Ne4. KauecTtBeHHbBIE OIIBITHI
peakuuu
13. | OxucnurenbHO- 1 0 0 05.12 JlaGoparopHsie
BOCCTAHOBUTEIHHBIC OTIBITHI
peakuuu.




JI/O Ne5. OxkucnurenbHO-
BOCCTAHOBUTEJbHBIE
peakuuu

14.

DJeKTpOIIu3

12.12

YeTHBI o1poc

15.

IIpakTnueckas padora
Nel. Pemtenne
AKCIIEPUMEHTAIBHBIX 337124
o TeMe «XNUMHYECKHE
peaKIum

19.12

[IpakTuueckas
pabota

16.

O6o61maroniee NOBTOPEHNE
o Temam «BemectBo» u
«XVMHUYECKHE PEAKITUN

26.12

IlucebMeHHbBIN
KOHTPOJIb

17.

KonTpoabhas padora
Nel. «BemectBo.
XUMUYECKUE PEAKIIUN

09.01

KonTponbpHas
pabota

18.

Knaccudukarums
HeOpFaHI/I‘—IeCKI/IX BCIIICCTB.
[IpocTeie BemecTBa —
HEMETAaJIbI.

JI/O Ne8. O3nakomiieHue
CO CBOMCTBaMH
HEMETaJJIOB.

JI/O Ne9. BritrecHenune
rajoreHOB U3 pacTBOPOB
HUX COJICH.

16.01

JlaboparopHsbie
OIIBITHI

19.

[IpocTeie BemecTBa —
MeTaylIbl. Pusnueckue
CBOIiCTBA METAJIOB.
CruiaBbl.

JI/O Nel0. O3nakomiteHHue
CO CBOMICTBAaMH METAJIOB
U CIIJIABOB.

23.01

JlaGopaTtopHbie
OTIBITHI

20.

XUMHUYECKHE CBOMCTBA
METaIoB.

JI/O Nell. Oxpacka
IUIAMEHH COJISAMHA
METAaJlJIOB

30.01

JlaGoparopHbie
OTIBITHI

21.

Mertamisl B ipupoje.
ITony4yenue
MeTaoB. Meraiyprus

06.02

YerHbIl 0npoc

22.

IIpakTnueckas padora
Ne2. «Ilonyuenue MenHOTO
KyIopocay

13.02

IIpakTuyeckas
pabora

23.

O6o06m1aroriee MOBTOPEHUE
no Teme «Heopranunueckast
XUMUA»

20.02

YerHbIl 0IIpoc

24,

Bpewms B xumun. CxkopocTthb

27.02

JlaGoparopHsie




XUMUYECKUX PEAKLIUU.
JI/O Ne6. CxopocTb
XUMHUYECKON

peakuuu

OIIBIThI

25.

XUMHUYECKOE PAaBHOBECHUE
1 ($aKToOphl, HA HETO
BITUSIOIIHC.

JI/O Ne7. Xumuyeckoe
paBHOBecHe

05.03

JlaGoparopHsie
OIIBIThI

26.

Hayunble npuHIMIBI
OpraHu3ay XUMHYECKOTO
IIPOU3BOJCTBA

12.03

YeTHBIi o11poc

27.

Hedrb. [Tpupoauslii ra3 u
SHEepreTHKa.

JI/O Nel12. O3HakomiieHue
¢ HeQThIO U
HedTenpoayKTaMu

19.03

JlaboparopHsbie
OIIBITHI

28.

O6o61maroniee TOBTOPEHHE
0 TeMaM
«Heopranuyeckast XuMusi»
u «HayuHble 0CHOBBI
XUMHYECKOTO
IIPOU3BOJICTBA»

02.04

I[luceMeHHbIN
KOHTPOJIb

29.

Kontposabnas padora Ne
2. «Heoprannyeckas
xumusi. Hayunbie 0CHOBBI
XUMHYECKOTO
IIPOU3BOJICTBA»

09.04

KourponbHas
paborta

30.

XUMUS THUIIIH.
JlekapcTBeHHbIE
CpencTBa.

16.04

YcTHBIN OnIpOC

31.

KocMmeTnueckue u
nap(GroMepHbIE CPEICTBA.
BriToBas xumusa

23.04

YcTHBIM OnIpOC

32.

XUMHS B CETHCKOM
XO3SMCTBE.

JI/O Nel3. 3HakOMCTBO ¢
MUHEPaJIbHBIMU
yIOOpEeHUIMHU U
M3Y4YEHHUE UX CBOWCTB.

30.04

JlaGopatopHsie
OTIBITHI

33.

XuMus B CTPOUTCIILCTBE.
«3enecHas ) XUMHS

07.05

YeTHBIN OIIpocC

34.

UYenosek B MUpE BELIECTB
U MaTepuajioB

14.05

YeTHBIM 01Ipoc




YUYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumust. 10 knacc. bazoBslit ypoBeHb. YueOHuk - ['abpuensa O.C. (2019 1)

Xumus. 11 knace. ba3oblil ypoBeHb. YueOnuk - ['abpuensu O.C. (2019 1)
METOAUYECKUE MATEPUAJIBI 1JISA YUUTEJIS

1. O.C. T'abpuensn, I'I'. JIsicoBa «Xumust Metonuueckoe nocodue — 0a30BbI YpOBEHb» - M.:
Hpoda 2022 rog.

2. O.C. I'abpuensn, N.I. OctpoymoB, «OO0111ast XUMHS B TeCTax, 3ajja4ax, ynpaxHeHUsx. 11
kiacce» — M.: Jlpoda, 2023 rog.

3. O.C. I'abpuensn, [1.H. bepe3kun, A.A. YmakoBa «Xumus 11 knacc: KontposnbHbie u
MPOBEpPOUHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C. I'abpuensn, I.I". JIeicoBa, A.I. Benenckas «Xumus 11 knacc: HactonpHas kHUTA 1181
yuurens». Yacts 1 — M.: [Ipoda, 2019 rox.

5. O.C. T'abpuensn, I'T. JIsicoBa, A.T. BBenenckas «Xumus 11 knacc: HactonbHast kKHuUTa 117151
yuurens». Yacts 2 — M.: [lpoda, 2022 rox.

6. O.C. I'abpuensy, [1.B. Pemeros, N.I. OcTtpoymoBa «3agauu Mo XUMHUH B CTIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsie miansl mo yueoHuky O.C. ['abpuensina, I'.T.
JIsicoBoi» - Bonrorpan» Yuutens 2018roz.

8. M.A. Pa6oBa, Y.IO. Hesckas, P.B. JIuako «Tectsl mo xumuu 11 kimace», - M.: Dk3amen, 2019r.

9.9. 0.C. I'abpumensn, 1.I'. OctpoymoB « X UMHYECKHAM SKCIIEPUMEHT B miKose 11 kimacey»; - M.:

Hpoda. — 2019 ron.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET
http://www.chemnet.ru I"azeta « Xumusi» 1 CaidT A1 yauTels «51 Uy Ha YpOK XHUMHH)
http://him.1september.ru Equnas xomnekius LIOP: [TpeaMeTHas KOMICKIHS « XAMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPHUMEHTHI:

xumusi. Komnmexknust Poccuiickoro o61ieo0pa3oBareibHOTO IopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii
http://www alhimik.ru Bcepoccuiickas omummmaia NKOJILHUKOB 110 XUMUX
http://chem.rusolymp.ru Opranndeckast XUMUS: JICKTPOHHBIA YUSOHHK I CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBIN YICOHUK






