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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOEHUs (enepalibHON 00pa30BaTEIILHON MPOTPaMMBl CPEIHETO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®enepanuu, peanu3yomux
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpeAeseHHUI0 o0Iien
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LieJiel, COAEp)KAaHMs, pe3yJIbTaTOB OOYy4YeHHs U
TpeOoBaHMi K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peaju3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe DSKOJOTMYecKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
IIpUPOJHON cpene. Peanmsyercs xumuueckoe oOpazoBaHue 00y4aroIUXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO ONpe/ieieHbl B MpOrpaMMe MO XUMHH € Y4ETOM CrHeuu(uKd HayKd XUMHH, €€
3HAaYeHMs B MO3HAHUU MPUPOBI U B MaTEPHAIbHOM JKU3HU OOIIECTBA, a TAKXKe ¢ YUETOM OOLIHX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMus Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UT'PaeT 0COOYIO0 pOJib B COBpEMEHHOU
LMBUIIN3AIlMU, B CO3JaHUU HOBOWM 0a3bl MaTepuadbHOW KynbTypbl. OHAa BHOCHUT CBOM BKJaja B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YETIOBEKa, KOTOPOoe (GOPMUPYETCS B XUMHHU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAalOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HECOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, DSHEPreTHYCCKOW, ITUIICBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXPaHbI 370POBbSL.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOATOTOBKY OOYYaIOMIMXCS, HEOOXOAUMYIO MM IS
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLUYyMa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMeTa «XUMHs» SBIAIOTCA 0a3oBele Kypchl — «Opranuueckas
xuMus» U «O01as U HeopraHuyeckas XUMUs», OCHOBHBIM KOMITOHEHTOM CO/IEP)KaHUS KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 OOIIed XUMUU) U OpraHudeckoil xumuu. OopMHupoBaHHE TAHHOW CHCTEMbI 3HaHUU
IIpU HM3YyYEHUHU IMpeaMera o0ecHeurBaeT BO3MOKHOCTb PACCMOTPEHMsI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUSD» c(HOPMUPOBAaHA B MPOrpaMMe IO XMMHUU HAa OCHOBE CHCTEMHOI'O MOJX0Ja K U3Y4YCHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COEIUHEHMH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX IMPEACTABIECHUI O CTPOEHUHU BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOIMYECKM aKTUBHBIX COEIUHEHUIH. B Kypce opraHMYecKod XUMHUU IMOIY4aroT
pa3BuTHEe C(OPMUPOBAHHBIE HA ypPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS TNEPBOHAYAIBHBIC
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

ITon HOBBIM yIiIOM 3peHHsl B mpeamere «XuUMHs» 0a30BOI0 YPOBHS paccMaTpUBAaETCS
U3y4YCHHBII Ha YpPOBHE OCHOBHOIO 00LIero oOpa3oBaHUs TEOPETHUECKUH MaTepual Hu
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01ast 1 HeopraHudeckas XUMHs» OOYYarOLMMCS MIPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HayeHHE MEePHOAUYECKOI0 3aKOHA C OOILIETEOPETHUYECKUX M METOI0JOTMYECKUX IO3ULIMM,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cuctema 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE 0 XUMHUYECKUX PEaKIUsAX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYpPOJIOTHUECKHM M TPUKIAJAHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAHUIO
B3aMMOCBSI3M XUMHUHU C JpYTMMHM HayKaMH, DacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U NMPAKTHUECKUX MPHUIJIOKEHUNA XHUMHHU, TOMOTAIOT BBITYCKHUKY
OPHEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPO0OJIEMax, CBA3aHHBIX C XMMHEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeamera « XMMHUs» JaHHOI'O YPOBHS M3y4EHHUS OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILIECTB X COCTABOM U CTPOEHHMEM, [103HABAEMOCTb IIPUPOJIHBIX SABJIEHUHN ITyTEM SKCIIEPUMEHTA
U pELIeHUs IMPOTUBOPEUUH MEXKIYy HOBBIMU (DaKTaMU M TEOPETUYECKUMHM IPENIOCHLIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpHAaJIOB.

B muane pemieHus 3agad BOCHUTAHMS, DPa3BUTHS U COLHUAIM3ALMM  OO0yYaIOLIMXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa mpeaycMaTpuBaoT (GOpMUPOBAHUE YHHUBEpPCATIbHBIX Y4€OHBIX NEHCTBHM, MMEIO X
0a30BO€ 3HAYECHUE JIJIS PA3IMYHBIX BUIOB JIEATEIbHOCTH: PEIIEHUs PpobsieM, TOUCKa, aHali3a U
00paboTkn uWHpOpMANMK, HEOOXOIWMBIX Ui TPHOOPETEHHs ONbITa TPAKTHYECKOW H
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke npernogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs, IpU ONPEACIIEHUU  COAepKaTeIbHOU
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAJUIMOHHO Tpu3Haércs (QopMHpOBAaHME OCHOB XHMMHUYECKOM HayKu Kak olnactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOM [eATEIbHOCTH YelOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEJSIMU HM3yUYEeHMs IpeaMeTa «XUMHsS» Ha
6a3oBom ypoBHe (10 =11 ki1.) sIBASIFOTCS:

e (GopMUpOBAaHHE CHCTEMBbl XMMHYECKHX 3HAHUM Kak Ba)KHEUIEH COCTaBISIOLIEH
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekKaT KJIIOUEBBIC MOHATHUS,
¢dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUM XUMHH, OCBOGHHE S3bIKa HAayKH, YCBOEHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN X Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHE U pa3BUTHE MPEICTaBICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUil, HEOOXOAUMBIX I NPUOOPETEHHUs] YMEHUN OpPUEHTUPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SBJICHUH, UMEIOLNX MECTO B IPUPOJIE, B IPAKTHUECKON U
MOBCETHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CHOCOOOB JAESATENBbHOCTH, CBSI3aHHBIX C HaOJMIOJEHUEM U
OOBSICHEHHEM XUMHYECKOI'0 OSKCIEpPUMEHTa, COOI0JIeHuEeM TpaBuil 0e30MacHOro
oOpalieHust ¢ BEIIeCTBAMHU.

Hapsny c atum, copepxaTenbHas XapaKTepUCTHKa IieJiel U 3aja4 U3y4eHUs IpeaAMeTa B
IporpamMme Mo XUMHUH YTOUYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpemHero ooOmiero oOpaszoBaHusi. CerogHss B MpENOJaBaHUUM XHMHUH B OOJbIICH
CTEIIEHW OTHAETCsl TMPEANOYTEeHUE IPAKTUYECKOM KOMIIOHEHTE COJep)KaHusd OOydeHHs,
OPUCHTUPOBAHHOM Ha TMOJATOTOBKY BBINYCKHHKA OOIIE00pa30oBaTENbHON  OpraHU3aIln,
BJIAJICIOIEr0 He HaOOpOM 3HAHWH, a (PYHKUMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMUA aKTUBHOTO MOJIYYEHUSI 3HAHUN U NMPUMEHEHHUS UX B peaIbHOM KU3HU JJIST PEIICHUs
MPaKTUYECKUX 3a]1a4.

B cB3M Cc 3TMM npu U3ydeHUU INpeaMeTra «XUMHS» JOMUHUPYIOIIEEe 3HAYCHHE
[IPUOOPETAIOT TaKUE LIEIH U 3a/1a4H, Kak:

aganTanus  OOydJaromMxcsi K  YCIOBHSIM  JUHAMUYHO  Pa3BUBAIOLIErocs  MHpa,
(opMUpOBaHUE MHTEJUIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TIOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYarOIIMXCS KIIOYEBHIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIU),
MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JJIsl Pa3IMYHBIX BUAOB JEATEILHOCTH: PEUICHHs MPo0eM,
MOMCKa, aHaimM3a M 00padoTKM HHGOpMAIMKM, HEOOXOAMMBIX JJIi MPHOOPETCHHS OIbITa
NesITebHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHMHM XMMHH, a TaKKe IS OIEHKHU C
MO3MUINH 3KOJIOrNYECKON O€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUECKUX ITPOLIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOTHYIO CpENy;

pa3BUTHE TO3HABATENbHBIX MWHTEPECOB, MHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJarommxcs: CHOCOOHOCTH CaMOCTOSITEIbHO MpPHOOpeTaTh HOBbIE 3HAHUA MO XHMHHM B
COOTBETCTBHMHU C )KM3HEHHBIMU MOTPEOHOCTAMH, HCIIOJIb30BATh COBpEMEHHbIE HH(OPMallOHHBIE
TEXHOJIOTUHU IS IOMCKA U aHaln3a y4yeOHOH U HayqHO-TTONYJIIpHON MHGOPMAIIMU XUMHYECKOT O
COZlepXKaHUS;



dbopMupoBaHUE U pa3BUTHE Y 00y4JarOLIUXCSl ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOyyaroummxcsd YOSKIEHHOCTH B TyMAaHMCTHUYECKOH HaIpaBJIEHHOCTU
XUMHUM, €€ BaXHOM posm B  peumleHuH I00albHBIX  MpoOJieM  pPalMOHAJIBHOIO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHsI OMbITA MCIOJIb30BAHMS MOMYYCHHBIX 3HAHUU JJISI IPUHATHS
I'PaMOTHBIX PEIICHUN B CUTYallUsX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSIMHU.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOM 001acTi «ECTecTBEHH 0-HaY4YHbIE TPEIMETHI.

OO01ee 4Kcio 4acoB, OTBEAEHHBIX IS M3Y4YEHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPTAHHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHHU

IIpenmeT opraHM4eckoil XUMHUH: €€ BOZHHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMs] OpraHndeckux coenquHeHuii A. M. bytneposa,
e¢ ocHOBHbIC TmoyOKeHHs. CTpPyKTypHbIE (OPMYJIBI OpPraHMYECKUX BemecTB. [ omomorus,
n30MepHsi. XUMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBneHne o0  KjJacCMPUKAlMM  OpraHUMYEcKUX  BemecTB. HomeHknaTypa
OpPraHWYeCKUX COEAMHEHMH (cucTemMaThyeckas) W TpUBHAJIbHBIE Ha3BaHUA Ba)KHEHIINX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIIepUMEHTAIbHbIE METOBI U3yYEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKMX BElIeCTB M MaTepualaMd Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOIIOJEHHE M ONHUCaHHE JIEMOHCTPAL[MOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHuE, 0OyTJIuBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psiA. MeTaH W 3TaH — MpocTeiine
MPEJCTaBUTENIM AJKaHOB: (U3UUYECKUE M XUMHUYECKHE CBOMCTBA (peakuMM 3aMelieHHUs U
TOpPEeHHUsI), HaXOXKJIEHHE B IPUPOJIE, TOIyYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTUJIEH U MPONUJIEH — MPOCTEHIINe
MPEJCTAaBUTENIN AJIKEHOB: (M3NYECKMEe M XHMHMUYECKHE CBOMCTBAa (peakiuu THAPHUPOBAHUS,
raJloreHu poBaHus, TUApaTallii, OKUCICHHS U TOIMMEpHU3aIiH ), IOJydyeHHe 1 IPUMEHEHHUE.

Anxaauensl: OyTtanuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEHIIME XMUMHUYECKUE
cBolicTBa (peakuus nmonuMepusanun). [losydeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTHM CTPOEHHS, TOMOJIOTHYECKHH psiI. AmeruieH —
MIPOCTEUINI NPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUs, FAJIOT€HUPOBAHNUS, THpaTallii, TOPEHNUS), TOJIydEHUE U IPUMEHEHHE.

Apenbl. benzon: cocra, crpoeHue, (pusMueckMe W XMMHMUYECKHE CBOWCTBAa (peakiuu
raJIOTEHUPOBAaHUSI M HUTPOBAHHUA), IOJydye€HUE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoO8aHUs U HUMpPOBaHUs), NoIyieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXIY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIUMUI K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOUYHUKHU YriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbIE Ta3bl.
Hedbte u e€ mnpoumcxoxaenue. CrocoObl TmepepaOboTku HePTH: IEPEeroHKa, KPEKUHT
(TepMUYECKHH, KaTaIMTUUCCKHH ), Tuposu3. [IponykTel nepepadoTKku HedTH, UX TPUMEHECHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib U IPOXYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METO/IBl U3YyUYEHHs BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIIEHHE C
obpa3naMu IiacTMace, KaydykoB M pe3uHsbl, Kojutekuuu «Hedts» 1 «YT0Ib», MOIeIpoBaHHe
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEAEHHE NPAKTUUYECKONW pPabOTHI:
MOJIy4E€HHE ITUIICHA U U3YYEHUE €rO CBOMCTB.

PacuérHrie 3agaun.




BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BEIIEeCTBA WJIM IMPOAYKTa PEAKIUU IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOEHUE, (QU3UYECKHE U
XMUMHUYECKHE CBOMCTBA (peakiuy ¢ aKTUBHBIMH MeETaJlJIaMH, TajJoreHOBOAOPOJaMH, TOpEHHUE),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M 4eJIOBEKa.

MHOroaTtoMHbI€ CIUPTHL. DTWIEGHTIHMKOJIb M TJMIEPHUH: CTpOCHUE, (QU3MUYECKHE U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIOUYHBIMY METAJIJIAMH, KaUEeCTBEHHAs peakllys Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denomna.

Anpnerunsl U kemownvl. Dopmanbpieruj, ametajbIerua: CTpoeHue, (u3NYecKue Hu
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hu3nyecKkue U XMMHUYecKHue CBOMCTBA (CBOWCTBA, O0IIME 1S Kacca KUCIIOT, peaKius
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JEHUCTBHE.

CrnoxHble 3QUphl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOKHBIX 3(DUPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYraeBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
IpoCTEeHIINiE MOHOCAaXapHJ: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (pU3MUYECKHEe U XUMHUYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHue, ononorunyeckas poib. @orocunres. PpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre U XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklus ¢ MO OM).

DKClepUMEHTaJIbHbIE METO/bl M3YYEHHUsI BEIIECTB M MX MPEBpAILECHUN: IMPOBEIAECHUE,
HAOMIOJIeHNEe M OMNHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KayeCTBEHHbBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuma cepeopa(l) um rumpokcuaom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
UCXO/HOTO BeIleCTBAa MJIM MPOJIYKTAa pEaKlUu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKHUCIIOTBI Kak aM@OTepHbIE OpraHudeckue coequHeHus. @Ousuueckue u
XMMHMUYECKHE CBOWCTBA aMHUHOKMCIOT (Ha mpuMepe IiuLuHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKUE CBOICTBa O€IKOB: THAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKclepuMeHTaJIbHbIE METOAbl M3YUYEHHUS BEIIECTB M UX INpEBpalleHuil: HaOJIroAeHue U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CPENHAsl MoJeKysspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJMMEpU3aLiHsl U TOJMKOHIEH AU,

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MpUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyJyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCI0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, KJIaccu(uKalus, NEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, SHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIN YPOBEHbD,
BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, (pU3MUECKUE BEITUUYUHbBI U €IUHUIIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOJIOrMYecKy aKTUBHBIE BellecTBa (O€Ku, YIIeBOAbl, JKUPBI, GEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOI0rus: NUIIeBbe TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MMUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e ITPenapaThl, MATepPHAaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHMH

XUMHYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOUTany, S-, P-, d- anemeHnTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB MO OPOUTASIM B aTOMaX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTypaIus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoamueckas cucrteMa XuMHUUeckux snaemeHtoB /I H.
MenneneeBa. CBs3p mnepuoauyeckoro 3akoHa U Ilepuommueckoil cHUCTEMBl XHUMHUYECKHX
anemenToB J[. MI. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJI0KHBIX BEIIECTB
0 Tpynnam U nepuogam. 3HaueHU e MePUOINIECKOro 3aKOHA B Pa3BUTU U HAYKU.

Crtpoenmne BemiecTBa. XHUMHUYECKash CBs3b. BHIbl XMMHUYECKOW CBSI3M (KOBaJICHTHAsS
HEeNoJIsIpHas M TOJIApHas, WOHHAs, MeTajindeckas). MexaHu3Mbl 0Opa3oBaHUs KOBAaJIEHTHOU



XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatue o nucnepcHeix cucremax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 101s
BEILIECTBA B pacTBOPE.

Knaccudukanuss Heopranmueckux coequHeHuil. HoMmeHkmaTypa HEOPraHUYECKUX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Kiaccupukanuss XUMHUECKHX pEaKIWi B HEOPTraHMYECKOH |
OpPraHMYEeCKOM XUMUU. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalCHUs
SHEPrUu MPH XUMHUUECKHX PEaKIUIX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. (PaKTOpbI, BIMSIOIIME HA COCTOSHME XHMHUYECKOI'O PaBHOBECHS.
ITpunuun Jle [latenbe.

OnexTponutudeckas auccounanusa. CuipHble M ciadble 3J1eKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIEepUMEHTAJbHbIE METOJIbl U3YYEHHS! BEIIECTB M MX MPEBPAIICHHUI: JEMOHCTpPALUs
tabimn «I[lepmoamueckas cucrema xumudeckux ’nemeHToB J[. M. MengeneeBa», m3ydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHE TEPOKCHAA BOAOPONAa B TMPUCYTCTBUM KaTalaM3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
MOHHOTO OOMeHa), MPOBEJEHUE MPaKTUYeCKol paboThl «BiusHHE pa3NuyHBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUI, B TOM YKCIIe TEPMOXUMHUYECKIE PACUETHI,
Pacy€ThI C UCIOIb30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BELIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa U OCOOEHHOCTH CTpPOEHHUs aTOMOB. Pu3MyecKhe CBOWCTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciopoa, ceprl, hochopa u yriepozaa).

XuMHUYECKHE CBOICTBA Ba)KHEHIIMX HEMETaJuIoB (TaJoreHoB, cephl, a3ora, ¢ocdopa,
yriaepoa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOIHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [lonoxenue merawioB B [lepruoanueckoil cucreMe XUMHUYECKU X 31€MEHTOB [1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUU, KaldWi, KaJbIMi, MarHui,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

OO61mme crocoObl mony4eHus MerasuioB. [IpumeneHne MeTamioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpPEBpaAlICHUN: H3ydeHUe
KOJUIeKIIMU «MeTamibl U CIUlaBbl», 00paslloB HEMETAUIOB, pEUIeHHE 3KCIEepUMEHTaJbHbIX



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxkru Ha KaTHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BeEILECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLUHU, €CJIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Poiste xumuu B 00€CIIeYeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKOM 1 MUIIEBOM Oe30MacHOCTH,
pa3BUTMM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMUMHUYECKUX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
BaKHEHIINX BELIECTB.

YenoBek B MHUpE BEIIECTB M MaTEpUAJIOB: BAXKHEWIINE CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNe U MUHEpAJIbHbIE Y100 PEHUSI.

XuMHUsSI ¥ 3740pOBbE YEJIOBEKA: IMpaBUJia MCIOJb30BAHUS JIEKAPCTBEHHBIX IpENapaToB,
npaBuiia 0€30MacHOr0 UCIMOJIb30BAHUS IPENapaToB OBITOBOM XUMHUH B TOBCEIHEBHOW KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W IOHATUH, SABIMIOIINXCA CUCTEMHBIMM JUUISL OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kjaccuukalus,  MepUuOJAUYHOCTb,  HAONIOEHHE,  SKCIEPHUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: martepus, DHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, WOH, H30TOI,
pazivoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUECKIE BETMUUHBI U €AMHUIBI UX U3MEPEHHs], CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocHCTeMa, Ouocepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOADI, TOJIE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

TexHonorus: XUMHUYECKas [IPOMBIIIJIEHHOCTb, MeTaJLIy prus, IIPOU3BOACTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO03SI1ICTBEHHOE IIPOU3BO/ICTBO, nuIeBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYECKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS OO0yYarolUMMHCS
MporpamMMm CpeaHero obiero odpa3oBaHHs (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-Meronudeckoil OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SBISETCS CUCTEMHO-EATENbHOCTHBINA TOJXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOIOM B CTPYKType JUYHOCTHBIX
pe3ysibTaTOB OCBOEHHUS IpeaMeTa «XUMHUS» Ha YpOBHE CpeqHero ooOmero oOpa3oBaHUS
BBIJICJIEHBI CIIEYIOLIUE COCTABIISIOLIME:

OCO3HAHME O0YYAIOIIMMHUCSI POCCHUMCKON TpakIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOIIPEEICHHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

1[eJIEHAIIPAaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JMYHOCTH HAa OCHOBE KJIHOUEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOI HAYKU XUMMH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIMXCsl PYKOBOJACTBOBATHCS B CBOEH JESTENBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IIPUCYLIMMH LI€JIOCTHOM CHCTEME XMMHUYECKOIO
o0Opa3oBaHus;

HaJIMYME MPABOCO3HAHUS SKOJIOTMYECKOH KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOMTD KU3HEHHBIE IIJIaHBbI.

JIn4HOCTHBIE pe3ysbTaThl OCBOEHHMS MpeAMeTa «XUMHUS» JIOCTHTalOTCsi B EIUHCTBE
yu4eOHOH UM BOCHMTATEIbHOM JAESITENBHOCTH B COOTBETCTBUM € TI'yMaHHUCTHYECKHMH,
COI[MOKYJIbTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJl€ajlaMH  POCCHIICKOTro
IPa)X/IaHCKOTO 00IlecTBa, MPUHATHIMM B OOIIECTBE HOpMaMH U MpaBUJIaMU IOBEACHUS,
CIOCOOCTBYIOIIMMHU TIPOIIeccaM CaMOINO3HAaHUS, CaMOPa3BUTHS U HPABCTBEHHOTO CTaHOBIICHUS
JUIHOCTH 00YYaIOIIUXCsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaAMeTa «XUMHUS» OTpa)karoT c(PopMHUPOBAHHOCTH
OIbITA TIO3HABATEJBHOW M NPAKTUYECKOH JeATeNbHOCTH O0ydYaroIuxcs IO peaau3aluu
IIPUHATBHIX B O0LIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS

0CO3HaHUs 00YyYaroIMMHUCA CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaXEHUS K
3aKOHY U IIPABOMOPSAIKY;

IPEACTaBICHNUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJINYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH AEATEIbHOCTU MPH CO31aHUHM y4EOHBIX IPOEKTOB,
peneHny y4eOHbIX U ITO3HABATENbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IPyruX
IIPY aHAJIM3€ Pa3InYHbIX BUAOB yUEOHON JeATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOI'O OTHOLIEHMS] K HCTOPUYECKOMY M HAay4YHOMY HACIEIHI0O OTEYECTBEHHOU
XHMHH;

YBa)KEHUS K MPOLECCY TBOpPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTUKEHMSI HAyKH €CTh Pe3yJbTaT IJIMTENbHBIX HaOIIOJCHUI,
KPOTOTJIMBBIX HKCIIEPUMEHTAIbHBIX TIOMCKOB, TOCTOSTHHOT'O TpyAa YYEHBIX U IPAKTUKOB;



MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 ITOBEICHUS;

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJAEHUE W IOCTYIKM CBOMX TOBAPUILEH € MO3UIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIECHHUS K COOCTBEHHOMY (PH3UYECKOMY M ICHXUYECKOMY 370POBBIO;

co0IoIeHNs IpaBUJl 0€30M1acHOro OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOU
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSI TOCIENCTBUA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpeONIEHUs aJKOrods,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX €S TEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYAaCTHE B PEIICHUHM MPAKTUYECKUX 3a1ad COLUAJIbHOMN
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUS K TPYLY, JIOASIM TPYAa U pe3yiabTaTaM TPYIOBOH JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 001I1ecTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOMN Cpeibl;

0CO3HAHUSI HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMUU AJIs PEUIeHUS] BOIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUsI NPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE IMOCIEICTBUS MPEeIIPUHIMAEMbIX
JEHCTBUN U IPEeIOTBpalIaTh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJIOTMYECKOW KYJIBTYpBI, OIBITA
JEATENbHOCTH  DKOJIOTMYECKOM  HAIpaBICHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS MMM B
MI03HAaBaTEJIbHOM, KOMMYHHUKATUBHOM M COL[MAIbHOI MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUA Ccleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpMHUPOBAHHUH
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE INPUPOAbl U YEJIOBEKAa, B IMO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU [IJIi COBPEMEHHOW IMBHIM3AIMHU: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, IMHINEBOH M OSKOJOTMYECKOW OC€30MacHOCTH, B Pa3BUTHH M EIUIUHBI,
00ECIIeUeHNH YCIOBUI YCIEIIHOTO TPY/a U KOJIOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUSA,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHanun3a M OOBACHEHHS SBJICHUN OKPY>KAIOMIEro MHUpPa U MPOUCXOAIIUX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAaHHbIE 3aKII0YEHHS HA OCHOBE HAayYHBIX (DAKTOB U MMEIOIIUXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS AJIs pelIeHus: mpodieM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU eATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JESTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOSHHS Y4eOHOro MpenMera «XUMHS» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC JIT (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEKIUCIUTUIMHAPHEIC
(MeX1npeaMeTHbIC) O0IICHAYYHBIC TOHATH S, OTPAYKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenu(uKy METOI0B IMMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrHUs, SBJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, TMPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeIOBaHUE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHbBIC ydeOHbIe  JeHCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHBHEIE,
peryJIsTHBHBIC), oOOecneyuBamIme QGopMupoBaHUue (YHKIIMOHAILHOH TPAMOTHOCTH H
COL[MaJIbHON KOMIIETEHLUN 00y4arolnXcs;

COCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIOJIb30BATh  OCBOCHHBIE  MEXKIHUCIHUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJIbHbIC Yy4ecOHBIC ACHCTBUSA B TO3HABATEIHHOU H
COLMAJIBHOM IPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIbHBIMU Y4eOHBIMU
MMO3HABATCIIbHBIMHA, KOMMYHHUKATHBHBIMA U PETyJISTHBHBIMU JCHCTBHSIMH.

OBRJlajieHHe YHUBEPCATBHBIMYI Y4€OHBIMY NO3HABATEJIbHBIMU I CTBUSIMU:

1) 6a3oBbIe JIorMUYECKHUE TeHCTBUSI:

CaMoCTOSTENNFHO (OPMYITUPOBATh M aKTyallM3UPOBaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNsATh e JeATEIbHOCTH, 3a/laBasl MmapamMeTpbl M KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTH Pe3yJbTAThI IEATEIBHOCTH C TOCTABIIEHHBIMU I[EIISIMH;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKU TOHATUA M yCTAaHAaBIMBaTh MX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHAYKTUBHbBIC, JEAyKTUBHbIE, I10 aHaJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAaeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPEOOPA3OBBIBATH MOJIEIbHbIE IPEACTABIEHUS — XUMUUECKUH 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEaKIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4YaEMbIX BEIIECTB U XUMUYECKUX pEaKUil.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT0O3HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOpMYIMPOBAHHBIE BOIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHHSI U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOJII0AATh 3a XOAOM IIpoliecca, CaMOCTOATEIbHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHUYECKOM MCCIIENOBATEIbCKOM U MPOEKTHON JesTeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B I103HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JIUTEepaTypa XMMHYECKOTO COACp)KaHUs, CIPaBOYHBIE IOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3alpoChl U MPUMEHATh Pa3IMYHbIE METObl HpPU IIOMCKE M OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE00Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIUPOBATH CBOM TPEIUVIOKEHHUS OTHOCHTEIBHO BBINIOJH CHUS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
SKCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanmzalnuyd y4eOHOro mpoekra M (OopMYyJIUMpOBaTh BBIBOJABI 110 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IJIAHMPOBAaTh U OCYILECTBISATh CBOIO IO3HABATENILHYIO AEATEIBbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3 (PEeKTUBHBIN COCO0 UX PElIeHUs C YIETOM MOJYyYSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpakaroT:

cOPMHPOBAHHOCTh TIPEACTABJICHUH O XHUMHYECKOH COCTABJIIONICH ECTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS ¥ KyJbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEeUICHHUS] TPAKTHYECKUX 3a7a4 M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TPUPOJTHON CpENIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJSIPHBIA O00BEM, YIIIEPOJIHBINA  CKEJET,
(GyHKIMOHATBHASI TPYIIA, PaJUKall, W30MEpHs, H30MEpPbI, TOMOJOTUYECKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IBI, KUCIOPOI U a30TCOAEPKAIIME COCAUHEHUS,, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSIMHEHMUS); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUS OPraHUYECKHX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MUPOBO33PECHUYECKUE 3HAHUS, JIEeKAIIMe B OCHOBE IMOHUMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBIICHHH, (JaKTOIIOrHYECKUEe CBEIEHUS O CBOICTBAX,
cocCTaBe, MOJYYeHUH U 6€e30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPaKTUYECKOU IESITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUHN, YCTAaHABJIMBAThH
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMKUCAHUM COCTaBa, CTPOCHUS U
MpEeBpalleHUN OPraHUYECKUX COCIUHECHUN;

chOpPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMUKY JUISI COCTABJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpa€HHOM ) GOpMYIT OPTaHHYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKHX PEAKIMH, U3rOTaBIMBaTh MOJEIIM MOJEKYJ OPraHWYECKHX BEIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3YyUEHHBIX OpPraHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONPEACIECHHOMY KJAcCy/TpyIie COSIUHEHUI
(yrneBomopoAbl, KHUCIOPOA W  a30TCOAEPXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC



COCIMHEHHUs), JaBaTh UM Ha3BaHUsA 1o cucremarnueckord Homenksatype (IUPAC), a Takxke
MIPUBOJUTHh TPUBHAJIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOMUJIEH,
aleTUJIeH, ATUJICHTJIMKOJIb, TJIHMLEpUH, (eHoJ, (opmanbaeruy, aueTaablerui, MypaBbUHAs
KHCJI0Ta, YKCyCHasl KUCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, IIIOKO03a, (PpYyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

cOpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEAMHEHMSIX (OIMHAPHBIE U KPATHBIE);

CcOPMHUPOBAHHOCTh YMEHHUSI HPUMEHSITH IOJOKEHUS TEOPUU CTPOCHHUS OPraHMYECKHX
BemectB A. M. BytnepoBa 1t 00BbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh yMEHHUH XapaKTEpH30BaTh COCTaB, CTpOeHHE, (u3mueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPTaHMUYECKUX BEILECTB
(meTan, »TaH, STWJIEH, NPOIWJIEH, aleTuiieH, OyramueH-1,3, metwnOyraauen-1,3, Oenso,
METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, IIULEePHH, (EeHON, aleTalbIerua, MypaBbuHas U YKCycHas
KHUCIIOTBI, TIJIIOKO3a, Kpaxmall, Le/UI0a03a, aMHHOYKCYCHas KHUCJIOTa), WJUIFOCTPUPOBATH
F€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMMUECKUX PEaKUUi ¢
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOAOPOIHOTO CHIPHS
(uepTb, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MEPepabOTKM M MPAKTHUYECKOe MPHUMEHEHHE
MIPOAYKTOB IEepepabOTKu;

c(OpPMUPOBAHHOCTh YMEHHUI NPOBOJIMUTH BBIYMCIECHUS IO XUMHUYECKHM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKLHUU MO U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BEIECTB MJIM MPOAYKTOB PEAKIINH);

c(hOpPMHPOBAHHOCTh YMECHHI BIIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METO/IaX Hay4YHOTO
MO3HAHMS, HCHOJIb3YEMbIX B XUMHUU TpPU H3YYEHUM BEIIECTB U XUMHUYECKUX SIBJICHUMN
(HabmofeHne, W3MEpeHHe, OSKCIEePUMEHT, MOJEIMPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIC
XMMMYECKUE 3HAHUS I IPUHATHS PEILIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHbIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPABWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000pPYIOBAaHUEM, a TAKXKE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 10 BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHI IJAaHUPOBAaTh K BBINOJHATH XUMHUYECKHUH HKCHEPUMEHT
(mpeBpaleHus OPraHMYECKUX BELIECTB MPU HATPEBAHUHU, MOJIYYEHUE ITUIIEHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEAKIMU OPraHWYeCKHX BEUIECTB, JeHAaTypauus OEIKOB TpHU
HarpeBaHUM, IBETHBIE PEaKIUU OEIKOB) B COOTBETCTBHH C MpPaBUJIAMH TEXHUKU OE€30MaCHOCTU
npu oOpalleHuH C BEIeCTBaMH U Ja00paTOpHBIM 000pYAOBAaHUEM, MPEACTaBIATh PE3yIbTaThl
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YypaBHEHHH COOTBETCTBYIONIMX pPEAKIUNA H
(opMyIpPOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHMUYECKYI HH(OpMAIHIO,
MIOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmauu, UHTEpHET U ApYyrux);

cOpMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa SKOJOTHYECKH I[€Jeco00pa3Horo
MOBEJIEHUsI B OBITY M TPYJOBOW JEATEIBHOCTH B IIENSIX COXPAHEHUS CBOErO 3J0pPOBbSI U
OKpY’KaloIllel MpUpOJHON Cpelbl, 0OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3MbI
OIpenenEHHbIX OpPraHMYECKUX BEIIECTB, MOHMMasl cMblica nokazatens IIJIK, moscHsaTe Ha
IIpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAILEHUS UX BPEIHOIO BO3JEHCTBUS Ha OpraHU3M
YENI0BEKA;



JUId 00Y4YaroLMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3[10pOBbS: YMEHHE HMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHHS BEIIECTB U XUMHYECKUX SBJICHUH;

JUIs  CIeNbIX W CHaboBUIANIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy o0o3HadueHui JI. bpaing quis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yJabTaThl OCBOEHUS Kypca «OOmas M HeopraHUdeckas XUMHS»
OTpaXkaror:

cOpPMUPOBAHHOCTh MPEACTABIECHUI: O XUMHYECKOH COCTaBIISIOIIEH €CTECTBEHHO-
HAay4yHOW KapTUHBI MHpa, POJIM XUMHUHU B IO3HAHUU SIBICHUH NPUPOABL, B (PopMHpOBaAHUU
MBIIIJICHUS. M KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIbHONH TpaMOTHOCTH, HEOOXOIUMOM s
pellieHus] NPaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHMS K CBOEMY
3JI0pOBBIO U IPUPOIHON cpelie;

BJIaJICHUE CHCTEMOM XMMMUYECKHX 3HAaHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
HOHSATUS (XUMHUYECKUN 3JIEMEHT, aTOM, H30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSAPHBIA 00BEM, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJIEHUS, XUMUYECKas CBs3b (KOBaJIEHTHas, MWOHHAs, MeTajuIM4yecKasi, BOJOpPOAHAs),
KpUCTaJUINYeCKass  pemérka, TUNBl XMMHYECKMX  peakLUui, pacTBOp,  AJIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, AJIEKTPOIMTUYECKAsT AUCCOLUALMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHMUYECKOM  peakuuu, XUMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI  (Teopus
3JIEKTPOJIMTUUECKOW JMcCcolManuu, mnepuoandeckuil 3akoH J[. WM. MengeneeBa, 3aKoH
COXPaHEHHUs] MAacChl BEILECTB, 3aKOH COXPAaHEHUS U IPEBPAILLEHUS SHEPrUM IPU XUMHUYECKHUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHUHU, MHPOBO33PEHUYECKHE 3HAHMS,
JeXale B OCHOBE IIOHMMAaHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SBJICHUH,
(akToMOrnYecKnue CBEACHUS O CBOICTBAX, COCTaBe, MOIYYEHUH U 0€30IacHOM HCMOJIb30BAaHUU
BaYKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON AESITEIbHOCTH YETIOBEKa;

c(OpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHH, YCTAHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS NPU ONMCAaHUM HEOPraHWYECKHX
BEILIECTB U UX IIPEBPALLCHU;

c(OpPMUPOBAHHOCTb YMEHUN MCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJMKY AJI COCTAaBJICHUS
(dopMyn BEUIECTB U YpaBHEHUH XUMHUYECKMX pPEaKIHH, CHCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHbIC Ha3BaHHs OTACJBbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblid ras,
YIJIEKUCIbIA ra3, aMMHuak, rainiéHas HM3BeCTb, HeraméHas HM3BECTb, NUThEBAsl COJA, MHUPUT U
Apyrue);

c(OPMUPOBAHHOCTb YMEHHUI OIPENENsATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX
JIEMEHTOB B COEAMHEHUAX PA3IMYHOI0 COCTaBa, BUJl XMMUUECKOH CBSI3U (KOBAJEHTHAs, MOHHAs,
METAJJIMYECKasl, BOAOPOJHAs) B COCAMHEHHUAX, TUI KPUCTAIMUECKON PEIIETKH KOHKPETHOIO
BELIECTBA (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METaJuIM4ecKas), XapakTep cpeldpl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUH yCTAHABJIMBAThH NPHUHAUISKHOCTh HEOPraHUYECKUX BELIECTB
10 UX COCTaBY K ONpeAeaEHHOMY KJaccy/Tpymnie COeIMHEeHUH (ITPOCThie BeIeCTBa — METaJUIbl U
HEMeTaJUIbl, OKCHUJIbI, OCHOBAHHUS, KUCIOTHI, aM(OTEpHbIE THAPOKCUABI, COJIH);

cOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMbBICH mepuoaudeckoro 3akona [[. H.
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CUCTEMATHU3HPYIOUIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO (DYHKIUY;



C(OPMHUPOBAHHOCT ~YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB 1 —4 nepuonos [leprnoandeckoil cucreMbl XUuMU4YecKux aneMenTos []. 1.
MenpesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMUMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHUI 10 nmeproaam u rpynnam Ilepuoandeckoi cucteMbl XUMUYECKUX 3jieMeHToB Jl. U.
MeHnneneeBa;

cOpMUPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKMX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXAY HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOILBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHMs KJIACCU(PULUPOBATH XMMHUUYECKHUE DPEAKLHMU 110 Pa3IHMYHbIM
NpU3HaKaM (YUCIy W COCTaBY pEarupylolux BEIIeCTB, TerIoBOMYy J(GQeKTy peakuuu,
M3MEHEHUIO CTENeHEW OKUCIIEHU 3JIEMEHTOB, OOPaTUMOCTH peaKluy, yYacTHUIO KaTajln3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTaBJIATh YPAaBHEHUS PEAKIMH pa3IMUHbIX TUIIOB, ITOJIHbIE
U COKpallléHHbIE YPAaBHEHMsI peakiii HIOHHOro OOMEHa, yYUThIBasl YCIOBUS, P KOTOPBIX ITH
peaKkyy UAyT 4O KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pa3jIM4YHbIX HEOPraHWYECKUX BEIECTB, pPACIO3HABATH OMNBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEJIBHBIX
peaKIMii MOCPECTBOM COCTABJICHUS JIEKTPOHHOr O OajaHca 3TUX PEaKIUii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH PEaKIUu OT
pa3nuyHBIX ()AaKTOPOB; XapaKTep CMEIICHUS XUMHYECKOro paBHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle HlaTtense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYECKHE MPOLECCHl, JEKale B
OCHOBE IPOMBIIIICHHOT O MOJIY4YEHHUsI CepHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
MIpEACTaBICHUA 00 OOIMX HAay4YHBIX NMPUHIUIAX U IKOJOTMUECKUX MpoOJieMax XUMHUYECKOrO
IIPOU3BO/ICTBA;

C(OPMUPOBAHHOCTb YMEHHUH NPOBOJIUTH BBIUMCIEHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0Js BEUIECTBA B PACTBOpE», OOBEMHBIX OTHOIIEHHWH TIa30B INpPU XUMHUYECKHX
peaKIusaX, Macchl BEIIECTBA MJIM 00bEMaA ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLMU BEILECTB, TEIJIOBOro 3¢deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MACChI BEILIECTB, IIPEBPALICHNS U COXPAHEHUS SHEPIUH;

c(OPMHUPOBAHHOCTh YMEHUH COOIIOATh MpaBUIIA IOJIb30BAaHUS XUMHUYECKOH Mocynoi U
1a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MIPAaBUJIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMHU [0 BBINOJIHEHUIO JAOOPATOPHBIX XUMHUECKHX OIBITOB;

cOPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHAThH XUMHUYECKHH SKCHEPUMEHT
(paznoxeHue TMEpOKCHAAa BOJOpPOAAa B MPUCYTCTBUM KaTajlu3aTopa, OIpelNeSIeHUE Cpeibl
pacTBOPOB BELIECTB C MOMOLIbI0 YHUBEPCAIILHOTO UHJIMKATOPA, BIMAHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOM pPEaKIMH, PEaKlMd HOHHOIrO OOMEHa, KauyeCTBEHHbIE PEaKLIHUU Ha
cyabdaT-, kKapOOHAT- U XJOPHU-aHUOHBI, HA KaTMOH aMMOHHUS, PEIIEeHHE IKCIEPUMEHTaIbHbBIX
3amay no temaMm «Metamasl» u «Hemeramnbpy) B COOTBETCTBUM C TpaBWJIAMU TEXHUKU
0e30I1acHOCTH TP OOPAIEHUH C BEUIECTBAMM U JJaOOPATOPHBIM 000pYI0BaHUEM, TPEACTABIATD
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3alMucH YpaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 popMyaMpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbLTATOB;



c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUECKH aHAJIU3UPOBATh XUMHUECKYI0 HH(OpMaIuio,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBOM KOMMYyHUKaunuu, HHTepHeT u
JPYTHX);

COPMHUPOBAHHOCTb YMEHUH COOMIONATh IPaBHIA SKOJOIMYECKH I€1eCO00pa3HOro
MOBEJIeHUsI B OBITY U TPYJOBOH HEATEIBHOCTH B LENAX COXPAaHEHHs CBOEro 310pPOBbA U
OKpYXarollled NPUPOJHOW Cpeabl, OCO3HABATh OMACHOCTh BO3/CHCTBUS HA KMBBIE OPraHHU3MBI
oIpenenEHHbIX BellecTB, MoHUMas cMblca nokazatens [1JIK, moscHsITs Ha mpuMepax crnocoObl
YMEHBUICHUS U IIPEIOTBPALICHNS UX BPEIHOI O BO3JCICTBHS HA OPraHU3M YEIIOBEKa;

JUIL OOYYaOIIMXCSl ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHE NPUMEHSTH
3HaHHs 00 OCHOBHBIX JIOCTYITHBIX METOJaX [TO3HAHMS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIL  CIENBIX M CIA0OBUIAIIMX OOYYaloOUIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEYHYIO cHcTeMy o0o3HaueHui JI. bpaiins 1is 3anucu XuMHYecKuX (GopMy!I.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI OPraHUYeCKOM XUMUM
IIpenmet opranndeckon xumuu. Teopus
1.1 CTPOEHUSI OPraHUYeCcKuX coenuHenuii A. M 3 bubmorexa [TOK
' P P A o https://m.edsoo.ru/7f41837¢
byrtneposa
Hroro no pazaeny 3
Pa3nen 2. Yraesonopoabl
2.1 [IpenenbHbIE yrieBOIOPOAbl — aJTKaHbI 2
99 HenpenenbHble yriaeBogopo/ibl: ajdKEHbI, 6 1 bu6morexa [IOK
' aJIKaIUEHBI, AJIKUHBI https://m.edsoo.ru/7f41837¢c
but6moreka [JOK
2.3 A 2
POMATIHCCIHE YIICBOROPOAH https://m.edsoo.ru/7f41837¢
94 ITpupoHbIE NCTOUYHUKHU YTIIEBOJOPOIOB U UX 3 1 bu6moreka [IOK
' nepepaboTKa https://m.edso0.ru/7f41837¢
Hroro mo paznemny 13
Pasnea 3. Kuciiopoacoaepxkamme opranu4eckKue coeJMHeHUs
bu6moreka [IOK
3.1 C . ®@enHo 3
HHPTBL FoeHOT https://m.edsoo.ru/7f41837c
3. Anbneruasl. KapoonoBbie kuciotbl. CiioxkKHbIE 7 1 bubmmoreka [IOK
' 3upbI https://m.edsoo.ru/7f41837¢
33 S 3 1 but6mmoreka [JOK

https://m.edsoo.ru/7f41837c¢
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Uroro no pazneny 13
Pa3nen 4. A3oTconep:kamue opranHudeckue coeIuHeHust
but6mmoreka [JOK
4.1 AM . Am .b 3
HHE HHORHCIIOTL. HETKH https://m.edsoo.ru/7f41837c
Nroro no pazneny 3
Pa3pgeu S. BoicokoMoJIeKyIsIpHbIE COCAMHEHUS
bu6moreka [IOK
A I1 .K .B 2
> FACTMACCRL. RayHyKu. BOTOKHa https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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11 KUIACC

KoanyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoauuecknii 3aKoH U
bu6moreka [IOK
1.1 [Tepuognueckas cucrema XUMUYECKUX 3
https://m.edsoo.ru/7f41837¢c
snemenToB /1. 1. MenaeneeBa
but6moreka [JOK
1.2 C .M 0 4
TpOEHHUE BelnecTBa. MHOroodpas3ue BemecTB httos://m.edsoo.ru/7f41837¢
bubmumoreka [IOK
1.3 X 6 1 1
VIMIBCIHC pearttit https://m.edsoo.ru/7f41837c
Wroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
bu6moreka [JOK
2.1 M 6 1
CraH https://m.edsoo.ru/7f41837¢c
but6mmoreka [JOK
2.2 H 9 1 1
eMETaLIE https://m.edsoo.ru/7f41837c
53 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 5 bubmmorexa [IOK
' BEIIECTB https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 17
Paznen 3. Xummus v :Ku3Hb
3.1 XUMHS U KU3HB 4 Bu6mmorexa [IOK

https://m.edsoo.ru/7f41837¢c
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

« Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AkuuonepHoe o01iecTBo «3narenscTBo
«IIpocsemenue»

» Xumus, 10 knacc/ I'abpuensn O.C., Octpoymon WN.I'., CraakoB C.A., AkironepHoe o0iiecTBo «M3aaTenbcTBo
«IIpocBenieHue»

» Xumus, 11 xmace/ I'abpuensn O.C., Octpoymos W.I'., Cnankos C.A., AkunonepHoe odmiectBo «M3narenscTBo
«IIpocBenieHue»

tabmuubl: [lepuognueckas cucteMa xumudeckux 3seMenToB 1. 1. MenneneeBa, Tabauia pacTBOPUMOCTH,
AIIEKTPOXUMUYECKUH sl HAPSHKEHUS METAJIIOB

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypoBeHb.- Peanuzanus-tpedoBanuii-OI' OC-ocHOBHOTO-
o011ero-oopasoBanus.- Metoauueckoe-mocooue-as-yanress. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.,
AknronepHoe o61iectBo «M3narenscTBo «IIpocBemienue»

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnnonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

* Xumus, 11 xmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe obmiectBo «M3aarensctBo «lIpocBenienue»

tabmuubl: [lepuoguyeckas cucreMa XMMUYECKUX 3y1eMeHnToB /1. .
MenpeneeBa, TabinIa paCTBOPUMOCTH, IICKTPOXUMUYECKANA PSIJT HAPSIKCHUS
METaJJIOB

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBEHb. -
Peamuzanusa-TpedoBannii-OI"OC-ocHOBHOr0-00111€r0-00pa30BaHusl. -
Metonnyeckoe-mocooue-aisa-yaurens. pdf

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/
https://uchi.ru/ https://www.yaklass.ru/
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