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PABOYAS ITPOTPAMMA
yuebnoro npeamera «XHMHD»
aas obyqaromuxes 10-11 knaccon
(6a3zoBBIil ypoBeHE)

npeJMeTHAS 00.1aCTh: eCTeCTBEHHO-HAYYHbIE MPeAMeThI
Cocraeutem: [IIMO yunTeneii — mpeIMeTHHKOB CTeCTBEHHO-HAYUHBIX JHCITHILIHH

Bbparck



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o «Xumuu’ pazpaboTaHa B COOTBETCTBUHU C:

1. ®enepanbubiM 3akoHOM OT 29.12.2012 N 273-®3 "OO6 obOpasoBanuu B Poccuiickoii
Oenepanun".

2. Ilpuxa3 MunucrepcrBa npocsemenus Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O
BHECCHHH W3MEHEHWH B (eepaibHBI TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHAAPT
cpeaHero oomero o0Opa3oBaHus, YTBepKICHHBIN MTpUKa3oM MuHHUCTEPCTBAa 00pa30oBaHUs
u Hayku Poccuiickoit ®enepanuu ot 17 mast 2012 1. Ne 413»

3. Tpuxazom MunucrepctBa npocenienus: Poccuiickoit @eneparuu ot 09.10.2024 Ne 704
«O BHECEHMHM W3MEHEHHH B HEKOTOpbIe TpHKa3bl MMHHCTEPCTBA TPOCBEUICHUS
Poccuiickoit ®enepaunu, kacaromuecs (enepanbHbIX 00pa30BaTeNbHBIX MPOTrpamMm
HavyaJIbHOTO 00111ero 00pa3oBaHusi, OCHOBHOTO 0011ero 00pa30BaHMs U CPEIHETO OOIIEero
00pazoBaHUs»

4. OcHoBHOM 00pa3zoBaTenbHOU TTporpammel (nanee OOII) cpeanero obiiero 06pa3oBaHus.
[IporpamMma nmo XuMHuM Ha YpOBHE CpeiHEro oo1ero oopa3oBaHus COCTaBlIeHa HA OCHOBE

TpeOOBaHUH K pe3yabTaTaM OCBOEHUS MporpaMMebl cpeanero oouiero odpazosanust GI'OC COO,
a TaKkKe OPHEHTHPOBaHA Ha IEJEBBIE NPUOPUTETHI JTYXOBHO-HPABCTBEHHOTO DPa3BUTHSA,
BOCIIUTAHHUS W COLMAIM3ANNK OO0ydJaronuxcs, chopmMyaupoBaHHbIE B pabodeil mporpamme
BOCTIMTAHUSL.

[IporpaMma Mo XUMHHM packpbiBaeT Ienu oOpa3oBaHUs, Pa3BUTUS U BOCIHUTAHUA,
00yJaroIMXCcsl CPEICTBAMH y4eOHOTO TIpeaMeTa «XHMHs» Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHwUsI.

Xumus sasietcss 9actbto OOIl m HaxoauTcs B OCHOBHOM YacTH ydyeOHOTO IjIaHa.
KomuuecTtBo wacoB mo mpeamery “Xumusi” COOTBETCTBYET (enepanipbHOMYy ydeOHOMY IUIaHY
0a30BOT0 YpOBHS U (penepanbHOi paboUeii mporpamme.

Ha n3yuenune xumuun otBoautcs B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kitacce — 34
yaca (1 yac B Hexmeno), olliee YUCIO 4acOB, OTBEACHHBIX JUIsl M3YYEHHS XUMUHU, Ha 0a30BOM
YpOBHE CpeHero oOpa3oBaHusl, COCTaBIIAET 68 4acoB B TOJI.

ba3oBblii ypoBeHb OpHEHTHpPOBaH Ha 001e00pPa30BATENbBHYI0 U  OOIIEKYJIBTYPHYIO
noArotoBky. IlpoucxomuT moAroToBKka K BBIOOPY HampaBieHUss MNpodecCHOHATbHON
peanu3zanuu. BpimyckHukun ¢ oOmmM  cpenHUM — oOpa3oBaHHMEM TOTOBBI  OCBOUTH
npodeccuoHalbHble KOMIETeHIUU. DopMupyeTcss HAy4YHBIH THUII MBIIJICHUS. YUYEHUKH
OBJIaJICBAIOT HAYYHOU TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHITUSIMHA, METOJIAMU U IPUEMaMHU.

XuMuyeckoe o00pa3oBaHHEe, TIOJy4aeMOe€ BBITYCKHMKaMH  0O0I1eo0pa3oBaTenbHOU
OpraHM3alliM, SBISETCd HEOThEeMJIEMOM 4YacThl0 UX oOpa3oBaHHOCTH. OHO  CIIYXKHUT
3aBEpILAIOIIMM ATAllOM pPEealTH3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHONH CHUCTEME XHMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTHU
KacaroTcsl TMO3HAHUS 3aKOHOB MPHPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHHSI M OOLIEH KyIbTYpbl
YejIoBeKa, a TakKkKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMudeckoe oOpazoBaHHe O0O0YYaIOLIMXCS Ha YPOBHE CPEAHEro
oOrmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro mpeaMera «XHMHA», COJEpKaHUE U MOCTPOCHUE
KOTOPOTO OIpeaeNeHbl B IMPOrpaMMe IO XUMHU C Y4YETOM crHeuu(uKd HayKu XHUMUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX



Lened M NPUHLMUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO OOLIEro
oOpasoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3J€MEHT CHCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 poiib B COBPEMEHHOM
UBWIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KylnbTypbl. OHa BHOCHUT CBOH BKIaa B
(dbopmMupoBaHHE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIeM MUpPE KaKk O €IMHCTBE MPHUPOJIBI M YEJI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpa, OCO3HAHMS B3aUMOCBSI3U
MEXY CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUS.

TecHo B3auMOAEWCTBYSI € JPYrUMH €CTECTBEHHBIMM HayKaMM, XHUMMs —CTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUs KaKk HayKa CO3MJaTelibHasA, KaKk Hayka
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelleHue II00albHbIX MPOOJIeM YCTOHYMBOIO pPa3BUTHUS
YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUUYECKOM, MHUIIEBOM, HSKOJIOTHYECKON O€30MacHOCTH U
OXpaHbI 3/I0POBBSL.

B cooTtBercTBUM ¢ OOmIMMHU LENIMM M IPUHLMIAMU CpelHEro oOiiero oOpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kimaccsl, 6a30BbIi ypOBEHb W3Y4EHHS) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHHUS B KHU3Hb COLMYMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEIN.

CocraBistomiMHu  peAMeTa «XUMUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «OO01Iast 1 HeopraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUH 10 HEOPraHMYECKOW XUMMHU (C BKIIOUEHHEM
3HaHUW M3 OOIIEeH XUMHH) U OpPraHuYecKor Xumuu. PopMHUpPOBAHUE NAaHHOW CHCTEMbl 3HAHUM
IpU HU3Yy4EHUU MpeaMeTa 00ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUIH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas xuMus» 1 «O01as 1 HeopraHu4eckas
XUMUs» ¢(HOPMUPOBAHA B MPOrpaMMe 10 XMMHHM HAa OCHOBE CHCTEMHOIO IOJXO0Ja K U3YYEHUIO
yuyebHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeNieNEHHBIX TEOPETHUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XHMMHUHU BeIEcTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCMYECKOW TEOPUM CTPOECHUS OPraHMYECKUX COCIMHEHMH, a
TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX IMPEJICTABICHUH O CTPOCHUH BEILIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKM aKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU IOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAJIbHbIE
IIPEJCTAaBICHUS O XUMUYECKOH CBA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHMSI, O XUMUYECKOH PEaKIHH.

Ilon HOBBIM yrjoM 3peHus B mpeamere «XuMuUs» 0a30BOr0 ypOBHS paccMaTpUBAETCs
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTtepuan u
(aKTOJIOTMUECKUE CBEJICHHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» O0O0yJaroIUMCs MPeIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKHMX U METOA0JIOTHYECKUX TO3UIUMH,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmiaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.



Ennnas cucrema 3HaHWK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJEp)KaHUs, HMEIOLUMU
KYJbTYpPOJIOTHYECKUH M TNPUKIATHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT TOHHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAaHUIO YBAKEHHUS K IpOLECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX NPUIOKEHUHA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICTHBATh MH()OPMAIMIO U IPUMEHATh €€ JUIS TMONOJHECHUs 3HAHUH, pelIeHUs
WHTEIJUICKTYaJIbHBIX M OKCIIEPUMEHTAILHBIX HMCCIE0BATENBCKAX 3a/1ad. B 1menom cojepkaHue
y4eOHOTO TpenMeTa « XUMHEs JTaHHOTO YPOBHS M3y4YE€HHUsI OPHEHTHPOBAHO Ha (popMUpOBaHHE Y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMAaHUS (PUIOCOPCKUX MICH, TaKUX KaK:
MaTepHUaIbHOE €JMHCTBO HEOPraHUYECKOTO0 M OPraHMYeCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM M CTPOCHHEM, TI03HABAEMOCTh MIPUPOJIHBIX SIBICHUH ITyTEM AKCTIEPUMEHTA
U PpeIICHHs] TPOTHBOPEUYMH MEXITy HOBBIMH (aKTaMU W TEOPETUUYSCKUMH IPEANOCHUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUM IKOJIOTUYECKUX MPOoOJeM, a Takke MpodieM cOepexeHus
SHEPTETUIECKUX PECYPCOB, CHIPHS, CO3aHUsI HOBBIX TEXHOJIOTUH M MAaTEpHAIIOB.

B mnane pemieHust 3amad  BOCHUTAHUWS, PA3BUTUS W COIMAIHM3AIMN OOYYaIOIIHXCS
MPUHATBIE TPOTPAMMON TIO0 XHMHUHU TOAXOIBI K ONPEACTCHHIO COJEPYKAHHS W IOCTPOCHUS
mpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAITBHBIX YYEOHBIX NEHCTBHUN, MMEIOIINX
0a30Bo€ 3HaUEHUE I PAa3IUYHbBIX BUJIOB JAESITEIbHOCTH: pelIeHUs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHUS OMbITa MPAKTHYECKOW U
HCCIIEIOBATENIbCKOU AEITEIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B npakTuke npenojiaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHusi, TMPU  OMpPENEICHUH  COJEp:KaTeabHOU
XapaKTepUCTUKHU IeNiell M3y4YeHUs IpeJMeTa HampaBiICHHEM IMEpPBOCTENEHHOW 3HAaYMMOCTU
TPaJAMLUMOHHO Tpu3Haércs (OpPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak oOriactu
COBPEMEHHOTO E€CTECTBO3HAHHUA, MPAKTUUYECKOW IEsTeNTbHOCTH YelOBeKa M Kak OJHOIO H3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpEeJIeNICHUIO 1IeJIel 3YUeHUs ITpeIMeTa SIBJISICTCS BIIOJIHE ONPaBIaHHbIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3YYEHHUS MpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUN Kak BaKHEHlIeld cocTaBIstoLIei
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIOYEBbIC MOHATHSA,
(yHIaMeHTalbHbIE 3aKOHBI M TEOPUM XHMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XMUMHUYECKUX PEaKIuil, HeOOXOIUMBIX Ui PUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBICHUH, IMEIOIIUX MECTO B MMPUPOJE, B MPAKTUYECKON U
MIOBCETHEBHOM JKU3HHU;

® Dpa3BUTHE YMEHMH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HaONIOJCHHEM U
OOBSICHEHHEM XHUMHMUYECKOTO HKCIEPUMEHTa, COOMIOACHUEM TpaBMil 0e30MacHOro
oOpallleHus ¢ BeleCTBAMHU.



Hapsny c atum, conep:karenbHas XapaKTepHCTUKa IeNIel U 3a/1a4 U3Yy4eHHUs IpeaMera B
MPOrpaMMe 0 XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMU MPHOPUTETAMH
B CHCTeMe cpeaHero ooOmiero oOpaszoBanus. CerofHss B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTETIEHH OTHAETCA NPEANOYTeHHE NPAKTUYECKOH KOMIIOHEHTE COJepXKaHus OOydeHus,
OpUEHTUPOBAHHONH Ha TMOATOTOBKY BBIIIYCKHHKa 0OIIe00pa3oBaTeIbHON  OpraHU3allvy,
BJIQJICIOIET0 HE HA0OpOM 3HAaHUM, a (PYHKIIMOHAIBHOM I'PAMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHHSMH aKTUBHOTO TIOJYYCHHS 3HAHUI M MPUMEHEHUS UX B PEATBHON KU3HU JIS PEIICHUS
MPAKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM TpH HM3YYCHHH TpeaMeTa «XHUMHS» JOMUHUPYIOIICC 3HAuYCHUE
MPUOOPETAIOT TaKue IENN U 33Ja4H, KaK:

amanTanus oOy4aromuxcs K  YCIOBHSIM — JHHAMHYHO  pa3BUBAIOLIETOCS  MUpA,
dbopMupOBaHNE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX pEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIlUSIX, CBI3aHHBIX C BEIIECTBAMH M UX PUMEHEHHUEM;

¢bopMupoBaHHEe Yy OOYYarOIMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIX BUJIOB JESTEIHHOCTH: PEUICHHUS TpoOiIeM,
MOMCKa, aHanu3a W 00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OTBITA
JEATeNbHOCTH, KOTOpasi 3aHUMAeT BA)KHOE MECTO B TO3HAHUHM XMMHUH, a TaKXKe IS OIEHKH C
MTO3UIIHIA HKOJIOTUYECKOH 0€30TTaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yJaroIMXcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIIOHHBIE
TEXHOJIOTUU JJIsl TOMCKA U aHalln3a y4eOHOW U HayuyHO-TIOMYNIAPHON MHPOPMAIIH XUMUYECKOTO
COJIep’KaHuUS;

(dbopMHpOBaHHE U pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH JIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTM B T'YMaHHUCTHMYECKON HampaBlIEHHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pEIIEHUH TJI00AIbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIOIIL30BAHNUS, MOMOJIHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEKHOTO OTHOIICHHWS K MPHPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXKE€ MPUOOPETEHUS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUW Ui MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHoM mnaHe cpemHero ooiero oopazoBaHus mnpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaIMeTHOI 06macTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus: opraHuueckux coequHennit A. M. byrneposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpyKTypHBIE (GOPMYIBl OPraHMYECKUX BeHIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kjaccuuKalMu  OpPraHUYecKUX  BemiecTB.  HomeHkiaTtypa
OPraHWYECKUX COCAMHEHUN (cUcTeMaTH4ecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCHepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUIN: 03HAKOMJICHUE C
o0pasramMu OpraHMYeCKUX BEIISCTB M MaTepHallaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJICKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHWE W ONMHCAaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIMBaHKUE W TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMHU psaa. MeTaH W 3TaH — MNpocCTeHine
MIPEJICTAaBUTENN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHUE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIUN, OKHCIEHUS U MOJIUMEPHU3ALINN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOICTBa (peakius noaumepusanun). [logydeHrne CHHTETHYECKOTO KayuyKa U PEe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruIpupOBaHUs, raJOreHUPOBAHUS, TUAPATAIIIHN, TOPEHUS), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2ai02eHUpO8anUs U HUMpPOBAHUs), NOYYeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KjaccaMm.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CnocoObl mniepepalOTKH HE(PTH: TMEPEeroHKa, KPEeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX IMPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJYy4YeHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON W STaHON: CTpOeHHe, (usznyeckue wu
XMMHYECKAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUPTHL. JTHICHTIUKOJIb W TJHLEPHH: CTPOCHHE, (u3mueckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIlHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTITUKOJISL.

@eHoJI: CTpPOCHHWE MOJIEKYNbl, (HU3UYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMKM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpefieTIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS M YKCYCHasi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuUKaMK), TOJIydeHHe W mnpuMeHeHne. CTeaprHOBas ¥ OJICMHOBAasS KHUCIIOTHI Kak
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mblila KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX APUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE,
puUMeHeHue, ouosnoruueckas poiib. otocunres. pykTo3a Kak U30MEp IITIOKO3BI.

Kpaxman u nemionosa kak npupoansie noaumepbl. CTpoeHue Kpaxmaia U LEJUTI0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHS C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIeCTB U MX NPEBpAIlCHUIi: MpPOBEICHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa c¢ ruapokcunom Mmenu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMajga C HOJOM), MPOBEIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYecTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkalye OpraHn4ecKue CoeAnHEHHS.



AMHHOKHCIOTBl Kak aMm{QoTepHble OpraHuyeckue coeanHeHus. dusnyeckue u
XMMUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe TIiniuHA). buonorndeckoe 3HavueHue
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHAs U
TPETUYHAsE CTPYKTypa OenKoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THIPOJN3, JIEHATypaIus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIeprMEHTabHBIE METOJIbl M3YUEHHsI BEUIECTB M MX IpEeBpallleHUil: HaOIroneHue U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OEJNKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbicokoMoiekyasipHbIe COeNHEHHS

OCHOBHBIEC TIOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH: MOHOMEp, MOJUMEP,
CTPYKTYpHOE 3BEHO, CTETEHb IOJMMEPU3AllNK, CpEeIHss MoJieKyhasipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — MOJIMMEPHU3aLUs ¥ TTOJTUKOH ICHCAITHSI.

DKCcIepUMEHTATbHBIE METOJIbl M3Y4YECHHUsI BEIIECTB W WX MPEBPAIICHHNA: 03HAKOMIICHHE C
00pa3iaMu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeIMETHBIX CBA3€H NMPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
MTOHATHH, SBISIOMIMXCS CUCTEMHBIMH JJIS1 OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAyYHBIA (DakT, THIIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupuKkauus, TMEepUOJUYHOCTh, HAOIIOEHUE, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeLIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, EpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MpenapaThl, MAaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs O0OJIOYKA.
DHepreTHyecKue YpOBHH, MOTYPOBHU. ATOMHBIE OpOUTaH, S-, P-, d- aneMeHTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenpneneeBa. CBs3b NEpUOIUYECKOTO 3akoHa M Ilepumoanueckoi CHUCTEMBl XUMUYECKUX
anemenToB JI. M. MenpeneeBa ¢ COBpEMEHHON TEOpHUE CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU



W3MCHEHHS CBOWCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
IO TpyIaM U neproiaM. 3HaueHHEe MePUOANUECKOr0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBsI3U (KOBaJICHTHAs
HEMoJIApHAas W TOJSpHAsl, MOHHAS, MeTauTmueckas). MexaHu3mbl oOpa3oBaHMs KOBAJCHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKkTpooTpUunarebHOCTh. CTeneHb okuciieHus. oHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranumueckux coenvHeHuil. HomeHknaTypa HEOpraHUYECKHUX
BeIIECTB. ['eHeTnyeckass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANUX K Pa3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYeCcKOW u
OPraHM4YeCcKO XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS
SHEPTUH MPU XUMUIECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4yHbIX (hakTopoB. OOpaTUMbIE pEaKIUH.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

DnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAs, IIEJTOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M HUX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cuctema xumudeckux sjeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAIMUECKUX pEETOK, HaOII0JeHHe U ONHUCaHuEe JIEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalld3aTropa,
OIIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C NOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuyuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUYECKOW PEAKLIM».

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonoxenue HemerasmioB B Ilepuoanueckoid cucTeMe XMMHUYECKHX
anemenToB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBOKCTBA
HEMETAIIJIOB. AJIIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX
COEIMHEHUH).

[IpuMeHeHne BaXXHENIINX HEMETAIOB U UX COEIUHEHUH.

Mertamel. [lonoxenue meramioB B [lepuoauyeckoil cucTeEMe XMMHUUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS DIEKTPOHHBIX 000704YeK aToMOB MeTaiioB. OOriue



¢usnveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH DA HaANpsHKEHUH
METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJIOB (HATpWUil, Kaluil, KaJlbIUd, MarHuw,
QITIOMUHUM, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O6m1re cnocoObl mosrydeHus: MeTayuioB. [IpaMeHeHe MeTaIoB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBPALICHUN: H3yUeHUE
KoJuleKuuu «MeTayuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHWE W  ONKWCAHWE JCMOHCTPAIlMOHHBIX M JIAOOPATOPHBIX  OIBITOB
(B3amMOI€iCTBUE THUAPOKCHIA ATIOMUHMS C PAaCTBOPAMH KHCJIOT W IIEJIOuYed, KauyeCTBEHHBIC
peaKkIiy Ha KaTHOHBI METAJIIIOB).

Pacuérnnie 3agaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponpe xumun B 0O6ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTUU MeAuIuHbL. [loHATHE O HAay4YHBIX METO/JaX TIMO3HAHUS BEIIECTB W XUMHYECKHX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX TMPUHIMIAX MPOMBIILICHHOTO TOJYYCHUS
BaKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAXKHEHUIIME CTPOUTEIBHBIE MAaTEpHAalbl,
KOHCTPYKIIMOHHBIE MaTepHualibl, KpPacKu, CTEKJIO, KepamMuKa, MaTepuabl ISl SJIEKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUICCKUE U MUHEPATbHBIC YIOOPECHHS.

XuMHUS U 3[I0pPOBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 6€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MexXnpeIMEeTHBIX CBSI3CH MpH M3YYCHUHU OOIIeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBJISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC TOHSATHS: Hay4YHBIM (pakT, THUIOTE3a, 3aKOH, TEOpHS,
aHaIIM3, CUHTE3,  Kiaccudukanus, NEePUOANYHOCTh,  HAONIOACHHE,  OKCIICPUMEHT,
MO/JICIMPOBAHKE, U3MEPECHUE, SIBJICHUE.

dusuKa: Marepus, dPHEPrusi, Macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHUE BETMYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuaios, CEIIbCKOXO35IUCTBEHHOE MIPOU3BO/ICTBO, MUIIeBas
MIPOMBIIIJIEHHOCTh, (papMaleBTUUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUaOB, 3JEKTPOHHAS] IMPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHH.






[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM Ui pa3pabOTKU IJIAaHUPYEMBIX Ppe3YyJlbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[eJIeHANpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pazoBaHUs;

HaJIM4YME MPAaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro oOOIIecTBa, NPUHATHIMM B OOILIECTBE HOPMaMU U IMpPaBUJIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU 00Y4YarOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA .

0CO3HaHMS 00YYaIOUIMMKCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 003aHHOCTEH, YBOXKEHUS K
3aKOHY U NPaBONOPAIKY;

NIPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHbBIX 33J]a4, BHIIOJHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apryMEHThI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAcCJIEUI0 OTEUECTBEHHOU
XUMUHY;



YBaKEHHsI K IPOIECCYy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yJbTaT UIUTEIBHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO TPy/1a YU4EHBIX U MPAKTUKOB;

UHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHUHM M IOCIEAYIOLIEM aHalIHu3e
nH(POpPMAIIUY O IEPEAOBBIX TOCTHIKCHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TIOBEJCHWE M TIOCTYNKHA CBOMX TOBApPHUINEH C TO3HIUI
HPaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE MOCIIECTBHIA ATHX ITOCTYIIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOTO M Oe30omacHoro obpasza >KHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

cOOIO/IEHNs TPaBWJI OE30IMAaCHOTO OOpallleHus C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHUMaHUS [EHHOCTH TPaBWJI WHAWBHUIYAILHOTO W KOJUIGKTUBHOTO 0O€30IMacHOTO
MOBEJICHHSI B CUTYAIINSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aTKOTOJIS,
HapKOTUKOB, KypeHHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3a/Jad COIHAJIbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBXKEHHUS K TPYY, JIOASIM TPYJa U pe3ylbTataM TPYIOBOH eATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccuu U peaan3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpeJibl;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIOIb30BAHUS TOCTHKEHUN XUMUU JUISl PEIICHUs BOTIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS JEHCTBHUI, MPHUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONpUSATHBIE SKOJIOTMUYECKUE TMOCIEACTBHS MpPEeaIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPALLATD UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
NESITENFHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCI WMH B



[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMOpoOHH;

7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MTPaKTUKU;

MIOHUMaHMs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIIJIEHHS], CO3/IaHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIEM
MHpE KaK O €IMHCTBE IPUPOJBI W YEJIOBEKA, B IIO3HAHWH IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodiieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUH JJIs COBPEMEHHOM LUBUIM3aLUU: B €€
I'YMaHUCTHUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/1aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH II00abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOoM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
00ecreyeHny yCIOBHM yCIENIHOTO TPy/la M SKOJIOTMUecKd KOM(POPTHOM KM3HU Ka)KJIOTO 4jieHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4yaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SBJICHHUM OKPYKAIOLIEro MUpa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIs PELICHUs TPooiieM
B PEAJIbHBIX KU3HEHHBIX CUTyalMsIX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyla B pa3IMuHbIX cdepax mpodeccuoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqMeTHble pe3ylbTaThl OCBOCHHUs YUEOHOro mnpeaMmera «XuUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HauMMble JUIsI (POPMHMPOBAHUS MHUPOBO33PEHHUSI OOYyYArOIIMXCS MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crnenu@uKy METoJI0B MO3HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMA, HAay4YHbIH (aKT, MPUHLMII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHUEe, HAOII0IeHUEe, N3MEpEHHE, SKCIIEPUMEHT U JIpyTue);

YHUBEpcajJbHble  y4deOHble  JeiicTBUS  (TIO3HaBaTelbHBIE, KOMMYHHUKATHUBHBIE,
peryasTuBHbIE), obecreunBarone (GopMupoBaHHe (YHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMMETEHIMH 00yYaromuxcs;

CIOCOOHOCTh  OOYYaIOIIMXCSl ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHHMs W YHHMBepcalbHble ydeOHbIE JEHCTBHS B IO3HABATENBHOM U
COLIMATIBHON IIPAKTHKE.



MetanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIBHBIMU YUCOHBIMH
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJS THBHBIMU JICHCTBUSMU.

OB1aieHHe YHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYaJU3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJICIIATh IEN JICATEIHbHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUH HX JIOCTHDKCHHS,
COOTHOCHTB PE3yJIbTATHI ACATCILHOCTHU C IIOCTABICHHBIMU IICIISIMU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWA MPHEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TIOHSITHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITACCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHHUS (WMHIYyKTHBHBIC, JCIYKTHBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBO/JIbI M 3aKJIFOUCHUS;

MPUMEHSATH B MPOIIECCe MMO3HAHUS, UCIOJIb3YeMble B XHMHH CUMBOJIMYSCKUE (3HAKOBBIC)
MOJIEITH, IPeoOpa30BBIBATE MOACITLHBIC TTPEICTABICHHS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHYecKas (GopMysia, YpaBHCHHE XHMHYECKOW pEakIMu — TMPU PEHICHHH YYeOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BAaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIICCTB H XMMHUYCCKHUX PEaKIIHM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMymupoBaTh IETM MW 3aJa4d  HUCCIICJOBAHWSA, WCIOJIb30BaTh IIOCTABICHHBIC |
CaMOCTOSITEIIBHO C(HOPMYJIMPOBAHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
I GOPMHUPOBAHUS THIIOTE3BI IO MTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHHU;

BJIQJICTh HAaBBIKAMHM CAMOCTOSITCJILHOTO IUTAHUPOBAHHUS M TPOBEIACHHS YYCHHUCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHMS HAOIIOAATh 33 XOJIOM IPOIecca, CaMOCTOSTEILHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (OpMYyIHpOBaThH OOOOIICHHWS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICIOBAHMS, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYCCKOW HCCIICOBATEIbCKON W TPOCKTHON JESTEIbHOCTH,
MPOSIBJISTh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEHICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOIOB ITO3HAHUS.

3) pabora ¢ undgopmanmei:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpMaNuU (HAYYHO-TIOMYJISIpHAsS
TuTepaTypa XHUMHYECKOTO COJEpKaHus, CIOpaBOYHbIe TMocoOusi, pecypchl HHTepHera),
aHAJIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TPEACTAaBICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPUMEHSTHh pa3IUYHbIE METOJbl MpH TOUCKE U OoTOOpe
nHpopMaluy, HeOOXOAUMOM ISl BBITIOJTHEHHsI YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

MPHOOpPETaTh OMBIT UCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIUIIbI, PUCYHKH U APYTHUE);

WCIONBb30BaTh HAYYHBIH $3bIK B KadeCTBE CpEACTBA TNpU pPadOTE C XUMHUYECKOH
uHboOpMalKell: NPUMEHATh MEXKIpeAMETHbIE ((U3UUYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBiajeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXK/JIaeMOW TEMBbI B XOJI€ JAUAIOTA W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a4a4H;

BBICTYNIaTh C IPE3EHTAIMell pe3yabTaTOB IMO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW pabdoThl MO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peaninzanuu y4eOHOTO MpoekTa M (POpMyIHpOBaTh BBIBOJBI IO pPE3yJibTaTaM IMPOBEAEHHBIX
HCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUS! 1 0OMEHa MHEHUSMHU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JI€ATEIBHOCTD,
ompezenss e€ LeNu U 3a/ayM, KOHTPOJIUPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™M ACWCTBUM MPH BHINOJHEHUHM Y4eOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOSyYeHHUsS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaxaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOM COCTaBISIOLIEH €CTECTBEHHO-
HAyYyHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUNW NPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJAbTYpPhl JUYHOCTH, €€ (YHKIIMOHANBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aToMa, MOJIEKYJa, BaIEHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M
COKpalll€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O0O0BEM, yIJIEpOIHBIH  CKeJerT,
(GyHKUIMOHATBHAS TPYIIa, pajuKkal, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,
YIJI€BOJOPOBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHs, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHHS OPraHMYECKHX
BemectB A. M. bByrinepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXKAIUEe B OCHOBE IOHUMAaHMS
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,



COCTaBe, MOJYYCHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JEATEIHLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAaHABINBATH
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU OMTMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JJI COCTaBICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) POPMYJT OpraHMYECKUX BEIIECTB
Y YpaBHEHUNM XMMHYECKUX PEAKIWU, U3rOTaBIMBATh MOJEIIM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSI WULTIOCTPAIIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOopMUPOBAHHOCTh YMEHHUI YCTAaHABIMBATH NMPUHAIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO0 WX COCTaBy W CTPOCHHUIO K OMNPEACNEHHOMY KIIACCY/TpyNIie COCIUHEHUM
(yrneBoAoposibl, KHCJIOPOJ H  a30TCOJACpIKAIIHEe COCAMHEHHS, BBICOKOMOJICKYJSPHBIC
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoid Homenkinatype (IUPAC), a rtakxe
MPUBOJUTH TPUBHAIbHBIC HA3BaHUS OTIEIHHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOTHUJIICH,
aleTUJICH, ATUJICHTJIUKOJb, TIUIEpHuH, (eHon, GopMalbAeTul, aleTalbJIeTHa, MypaBbHUHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KHCIIOTA, CTEApUHOBAs KHUCIIOTa, TIIFOK03a, (PpykTO3a,
Kpaxmal, [eJUT0JI03a, TJINIUH);

chOpMUPOBAHHOCTh YMEHHS OMPEACISITh BHJIBI XUMHUYECKOW CBS3HM B OPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSTH TOJOKEHUS TEOPUHM CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. BytiepoBa ayis 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOEHUS; 3aKOH COXPAaHEHHUsI MacCChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepuU3oBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, ATWICH, NPONWICH, areTWwieH, OyramueH-1,3, merunOyraauwen-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIeru]l, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHUYECKUX peakluil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH M IMPAKTHUYECKOE IPHUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJWTH BBIYUCICHUS [0 XUMUYECKHUM YpaBHEHUSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOTYKTOB PEaKIUN);

chOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4YHOTO
MO3HAHUS, HCHONB3YeMbIX B XHMHUHU TPH U3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUN
(HabnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIh30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COONIONATh MpaBuila MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHBIM 000PyIOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHYECKHHA AKCIIEPHUMEHT
(mpeBpalleHHsl OPraHUYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAaKIMM OpPraHMYECKUX BEILIECTB, J€HATypauus OEJIKOB IpHU
HarpeBaHMH, IIBETHBIC PEAKIUU OEITKOB) B COOTBETCTBHUU C MPABUIAMHU TEXHUKU OE30MIACHOCTH
npu oOpalleHu  C BEIIECTBAMH M JIA0OPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATh PE3YJIbTaThl
XMMHMUYECKOTO D3KCIepUMEHTa B ()OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(GbopMyIHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKHA AHAJIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

cOpMHUPOBAHHOCTh YMEHMH COOIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHHUS B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAaHEHHUS CBOEro 3/I0pOBbA U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNIEHHBIX OpPraHUYECKUX BeUIecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax CrocoObl YMEHBIIEHHs] U IPEJOTBPAICHHUS UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUig 0OydarouuXxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUTSL  CIIEMBIX W CIA0OBUIAIIMX OOYYAOIMIMXCA: YMEHHE WCIOJb30BaTh peabedHO-
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaitng as 3anucu xumMmuueckux Gpopmyit.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XHMHYECKOW COCTaBIISIONIEH ECTECTBEHHO-
HAay49HOW KapTUHBI MHpA, POJM XUMHH B TO3HAHWM SBJICHUN NPUPOABI, B (HOPMUPOBAHHH
MBIIIUICHASI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3710pOBBIO U PUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBOIOJArarouue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJCHTHAs, WOHHAsA, METANIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMYECKass  peIIETKa, THUIbl XUMHYECKUX  pEakiuid, pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAsT JTUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKONH  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W 3aKOHBI  (Teopus
JJEKTPOJIUTUYECKON aucconmanuu, nepuoanueckud 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JIeKallMe B OCHOBE IIOHUMAaHUS MNPUYUHHOCTM M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH,
(hakToNOrMUecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH YEIOBEKa;



c(OpPMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTePHbIC MPU3HAKU MOHITHIA, YCTAaHABINBATh
MX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUH HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJB30BATh XUMHUYECKYI0 CHMBOJUKY JJII COCTaBICHUS
dbopMysT BEIIECTB M YpPaBHEHUH XUMUYCCKUX PEAKIUi, CHCTEMATHYECKYI0 HOMCHKIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIbHBIX HEOPraHUYECKUX BEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BeCTh, HeraméHas HU3BECTb, NMUTHEBAs COJa, MUPUT U
JApyrue);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEACISATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS] XUMHUYIECKHX
AJIEMEHTOB B COSMHEHUSAX PA3JIUYHOTO COCTaBa, BUJI XUMUUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHAsI) B COCNUHEHMSX, TUI KPUCTAJUIMUYECKOW PEIMIETKH KOHKPETHOTO
BelllecTBa (aTOMHAas, MOJICKYJISIpHAsl, MOHHAs, METaJUIMuecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COEAMHEHUI;

chopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEHUH (MpoCThie BEUIECTBA — METAJLJIbI U
HEMETaJUJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMHUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1—4 nmepuoos [leproandeckoit cucteMbl XuMuueckux 3neMenToB /1. U.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH Mo nepuoaaM M rpynmnam llepuoanyueckoil cucteMbl XuMu4eckux 3yementos 1. U.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAATH CYIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYeCKMMM BEIIECTBAMU C IIOMOIIBIO YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J3(PQeKTy peakuuu,
M3MEHEHHUIO CTETMEeHEel OKUCIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIMU, YIACTHUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATH YPAaBHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalléHHBbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeCTBOM COCTaBIEHHS DIIEKTPOHHOTO OanaHca STHUX PEeaKIIHii;

chOpMUPOBAHHOCTh YMEHUI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkiuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3neiicteus (nmpunuun Jle Hlarense);



c(OPMHUPOBAHHOCTh YMEHHUN XapakTepU30BaTh XUMHUECKHE NPOIECCHI, JICKAIINE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUSI CEpHOW KHUCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH
npeacTaBIeHuid 00 OOMMX HAYYHBIX NMPHUHIMIIAX U IKOJIOTHYECKUX IMpOoOJieMaX XUMHUYECKOTO
MIPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh YMEHHWH TPOBOAWTH BBIYMCICHHUS C WCIOJB30BAHUEM MOHATHUS
«MaccoBasi JIOJISl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MpPU XUMHUYECKUX
peaKmmsax, Macchl BEUIECTBA MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wil 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3 QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MAacChl BEIIECTB, MPEBPAILEHHUS U COXPAHEHUS YHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjia MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpPaBHJIa 0OpAIIEHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITTOJHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBITIOJHATH XHMHUYECKUH OSKCIEPUMEHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KaTalM3aTopa, OMPEACTICHHUE CpPEeIbl
pPacTBOPOB BEMIECTB C MOMOMIBIO YHUBEPCAILHOTO MHINKATOPA, BIMSIHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkMd HMOHHOTO OOMEHa, KadeCTBEHHBIE pPEaKIh Ha
cynbdar-, kapOoHaT- W XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE IKCTIEPUMEHTATBHBIX
3amau no temaMm «Metamnel» u «Hemeramib»y) B COOTBETCTBHM C NPaBHJIAMH TEXHUKHU
0€30MacHOCTH MpHu 00pallleHNH ¢ BELIECTBAaMH U JJAOOPaTOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3aluch ypaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GOpMYIUPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(pOpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MaccoBOMl KOMMyHHKaluu, WHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHUH COOMIOaTh TIpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUS B OBITY U TPYHOBOHl JEATEIbHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbA U
OKpY’Kalolllell MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBbIE OPraHU3MBI
onpeenEéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIECHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JICHCTBHUS HAa OPraHU3M YeJIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUIA CIEMBIX M CJIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCII0JIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XuMudeckux GopmyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
UX mepepadboTKa
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opranuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yYEHHUE €ET0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus o ypaBHEHHIO XUMHYECKON
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKH
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOOIIIEE JICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrneBopl: cocTaB, KjIacCUPUKAIIHS.
Baxxneiimme npeactaBuTenu: TIIOK03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XMMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHuUs
KOBaJIeHTHOH cBs3u. BonopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BeniectBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

Knaccugukanus 1 HOMEHKIaTypa




HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukanus XUMHUECKIX peakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bousiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHWYECKUX U HEOPTaHUIECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cHCTEMe XMMHUYECKUX 3eMeHToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrninaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P




HaIIpSHKEHUH METaJUIOB

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui,
IIOMUHMI) U UX COEIMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
coeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpaxTnueckas padota Ne 2. "Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJIOKCHUC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBONCTBA TaJIOTEHOB, CEPhI M X
COEeqUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpEMHUS U
UX COEIUHEHUMN

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cCUCTEMATU3ALINS 3HAHUI 10
teMe «Hemeramne». BeruucieHud mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1
"Hemertanabl"»

08 KonTpomasHas padorta o Temam «MeTauib) 1
n «Hemeramasny

29 Heopranndeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHmdecKue OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIECTB
Posb xuMuu B 00ecIieueHNH DKOJIOTHUECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3I0POBbE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3aJad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Bnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATraloIne MOHSTHUSA (Monexymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaid,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIe COECOUHEHHs, OMOJOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHHsi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUECKUe
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0BCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHU OPraHNYeCKUX COCTMHEHHMA

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB Ul WIUIIOCTPALIMM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 1o CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusl opraHuyeckux BemectB A.M. ByrnepoBa s oObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOJIeKy.TIﬂpHBIe COCIUHCHU

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIHHBIC HA3BAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (CHOJ, aleTalbICeTh]I,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC ITPUMEHCHHUEC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BAaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBujia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeeNEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
WOH, MOJIEKYJla, BAJICHTHOCTb, AJIEKTPOOTPHUIIATENBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpDHAs Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
AJIEKTPOJINTAYECKAsT ~ JIUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIMu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TMOJIYUCHHMH U O€30MacHOM HCIOJB30BAHUU BaKHEHIIIHX
HEOPraHWYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPU ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTHUX

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHHUHU (Ha6J’II-OI[CHI/IC, HU3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAHMHCHHAX PA3JIUYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I OIPEACIIATE XapaKTEp CPCIAbl B BOIHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, Y4aCTHIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE  YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSACHUTEIBHYIO M  IPOTHOCTHYECKYIO

dbyHKIMH

2.2

CdopMHPOBAHHOCTh YMEHU XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHonb3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIM», «IHEPrETUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHUE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHN4YCCKUX BCHICCTB IO UX COCTAaBy K OHpeI[eJ'IéHHOMy KJIacCy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYJT BEUIECTB M yPaBHEHHHA XUMHYECKUX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas M3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUUECKHI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAA B TPHCYTCTBUHU
KaTaJn3aTropa, OMpe/elieHHe CpPeasl PacTBOPOB BEUIECTB C MOMOIIBHIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakIul, pEeaknud HOHHOTO OOMeHa,
KadeCTBEHHBIC PEaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpAIlEHWH C BEIIECTBAMH H J1TAOOPATOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa MOJb30BAHUS
XMMHYECKON TOCylol M J1abopaTOpHBIM OOOpYHOBaHHMEM, a TakkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HayyHBIX NPHUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, PpOJHU XWUMHU B TIO3HAHUH




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3aJa4 U OKOJOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH yMEHUI KPUTHYECKH aHAIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3M 4Y€JIOBCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IMPEBPAIICHUA U COXPAHCHUS DHCPIrun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudyeckux BemiecTB. [‘omonorus, wu3omepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o kiaccupukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHCHIITHIX HpeﬂCTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTAaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIe, MOTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTUJIEH W TPONUJIIEH —
MPOCTEHIINE MPEICTABUTENN AIKEHOB: (U3MYeCKHe M XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 wu MertunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHWA, THApAaTAllUuH,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YC€HUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJIICBOAOPOAaMH, TPHUHAMICKAINIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), nuposnu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KameHHBIH yroip u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJaMH, TOpEHHue), MpUMeHeHHe. BoJIopoaHble CBS3M MEXIY
MOJIEKYJIaMHU CHUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4YeJIOBEKa.
MHoroaTOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  UICJIOYHBIMH  METaJllaMH,
KauecTBEHHAasl peakiusi Ha MHOroaTOMHbIe CUpThI). [leiicTBMe Ha opraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTpOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl U KeToHbl. DOpMaIbIETH I, alleTaNbACTH: CTpoeHue, pusnyeckue u
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noyuyeHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHCJIOTHI: CTPOCHHUE, (PU3NIECKHUE U XUMUUYECKHE CBOMCTBA (CBOICTBA, OOIIHe s
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MAPOIH3 CIIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupo. buosnorudeckas poJib

KUPOB

3.6

VYrneBojsl: coctaB, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre U XUMHUYECKHE CBOMCTBA (B3aumoaeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupoHbie monuMmepbl. CTpoeHHe Kpaxmala W UeToNo3bl. DPuznyueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUucC COCAMHCHUA. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCIIOT (Ha nmpumepe FJII/ILII/IHa). buonoruyeckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilentuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHEHMs. IlepBuynas,
BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuApOJIn3, ACHaTypauus, KaYCCTBCHHLIC PCAKIINH HA Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATHUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —

noamMepus3anuAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpaLECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 37eMeHT. AToM. SIapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTryeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTay, S-, P-, d-3JIE€MEHTHI.
OcoOeHHOCTH pacmpeesieHns 3JIEKTPOHOB MO0 OpOUTANsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(MUTYpaLIUs aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snementon .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTpOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XHUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XumMuueckass CBS3b. Bugpl XAMHYECKOH  CBSI3U
(KOBaJ'IeHTHaSI HCIIOJIXIpHAasd MW IIOJIpHas, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI 1 aHUOHBL. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbIH). BonoponHas cBs3b

1.4

BanentHOoCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrelieHb OKUCIICHUS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE PaCTBOPHI. MaccoBas 1o BeIlecTBa B




pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccumdukanus ~— XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U INPCBpALICHUA DOHCPTIUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrponuTHdeckas aucconuanus. CunbHbIe W cialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnel. Tlonoxxenue HemerannoB B [lepuonnyueckoid cUCTEME XUMUYECKHUX
anemenToB J[.1. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. Du3nuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHUE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphI, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZICPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue

BayKHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. O0uue gusndeckue cBoiicTBa MeTaioB. CIulaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIIOB

2.4

XHWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUH, IIUHK, XpOM, JK€JIe30, MeIb) M HMX coeauHeHuid. OOImme

CIIOCOOBI MOJIY4CHH A MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

KjJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepFeTquCKOﬁ U MHUILIEBOMN
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS




Ba)XKHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILME
CTPOUTEbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUISl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IMpaBWjIa WCHOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiia 0E30TACHOTO UCIIOJIL30BaHUS IIPEIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MNoanucaH: Jlona
Beponuka AnekcaHapoBHa

Jlona soicw
OU=pgupekTop, O=MBOY
«COLL N2 46» r. Bpatcka,

B e po H M CN=Jlona BepoHuka

AnekcaHAapoBHa,
E=school-46.bratsk@mail.
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