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INOACHUTEJIBHASA 3AIIUCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3zoBaTeNbHbIX opranmzanusax Poccuiickoit ®enepanuu, pearu3yomux
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
IMpaButensctBa 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 B3aMMOOOYCIIOBJIEHHOCTH LieNiel, COAEp)KaHMs, pe3yJIbTaTOB OOY4YeHHsS U
TpeOoBaHMi K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe DSKOJOTMYecKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0pOBBIO U
IIpUPOJHON cpene. Peanmsyercs xumuueckoe oOpazoBaHue 00y4aroIUXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/ieieHbl B HpOrpaMMe IO XUMHH € Y4ETOM CHeuu(uKH HAyKd XUMUH, e
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 KakK 3JE€MEHT CUCTEeMbl €CTECTBEHHBIX HayK UI'paeT 0coOyl0 pojib B COBPEMEHHOMN
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 YEIOBEKA, KOTOPOE GOPMUPYETCSI B XUMHUU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAalOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JpYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajua
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, SHEPreTHYCCKOW, ITUIICBOM, 3KOJOTMYECKOW OC30MacHOCTH H
OXPaHbI 370POBbSL.

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

CocraBnsommM  mpeaMera «XUMHs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xuMus» U «O01as U HeopraHuyeckas XUMUs», OCHOBHBIM KOMITOHEHTOM CO/IEP)KaHUS KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMW U3 OOIIed XUMUU) U OpraHu4eckoil xumuu. OopMHUpOBaHHE JAHHOW CHCTEMbI 3HAHUUN
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(HOPMUPOBAHA B MPOTrpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOI'O MOJX0Ja K U3Y4EHHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCUYECKOH TEOPUM CTPOEHHUS OPraHMYECKUX COEIMHEHUH, 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 OMOJOTMYECKM aKTUBHBIX CO€IUHEHUI. B Kypce opraHMuecKkoil XMMHUH IOJIYy4arOT
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.

[Ton HOBBIM yIiOM 3peHMs B IpeaMmere «XUMHs» 0a30BOro ypoBHs paccMaTpUBaeTcs
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» 00y4arolUMCs MPEJOCTaBIsAEeTCs 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 BaKHEWIIMX BEUIECTBAX, MX 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 W MPUKIAJAHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JpYTMMHM HayKaMH, DacKpbIBalOT €€ poJib B II03HABATEIbHOU U
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpPUYECTBA B OOJACTH TEOPUU U NMPAKTHUECKUX NMPHIIOKEHUH XUMHH, TOMOTAIOT BBITYCKHHUKY
OpPHEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPO0OJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeaMera « XUMHUsA» JaHHOTO YPOBHS U3y4EHHUs] OPUEHTHPOBAHO Ha (GOPMUPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILIECTB X COCTaBOM U CTPOEHHUEM, [1I03HABAEMOCTb IIPUPOIHBIX SBJIEHUH ITyTEM SKCIIEPUMEHTA
U pELIeHUs IMPOTUBOPEUUH MEXKIYy HOBBIMU (DaKTaMU M TEOPETUYECKUMHM IPENIOCHLIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbSI, CO3AAHMSI HOBBIX TEXHOJIOTUI 1 MaTEPHAJIOB.

B muane pemieHus 3agad BOCHUTAHMS, DPa3BUTHS U COLHUAIM3ALMM  OO0yYaIOLIMXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa mpeaycMaTpuBaoT (GOpMUPOBAHUE YHHUBEPCATIbHBIX YU4EOHBIX NEHCTBHN, MMEIOLIMX
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 mpaxTrke npenogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHus, Tak U
Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs, IpU ONPEACIIEHUU  COAepKaTeIbHOU
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAJUIMOHHO Tpu3Haércs (QopMHpOBAaHME OCHOB XMMHUYECKOM HAyKd Kak obsactu
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 JaHHOW TOUYKE 3pEHUS TJIaBHBIMU LESIMM M3Yy4EHUs NpeaMera «XUMHs» 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,
dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPUHM XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOEHHE H
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 MPUOOpPETEHUs] YMEHUNH OPHUEHTHPOBATHCS 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
OOBSICHEHHMEM XHUMHMUYECKOI0 SKCIEPUMEHTa, COOJIOJICHUEM TMpaBuil 0€30MacHOro
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 ooOmero oOpaszoBaHusi. CeromHss B TpENoOJaBaHUM XUMHUHM B OOJbIICH
CTEIIEHW OTHAETCsl TMPEANOYTEeHUE IPAKTUYECKOM KOMIIOHEHTE COJep)KaHusd OOydeHHs,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BJIJICIOIEr0 He HAOOpOM 3HAHMHU, a (YHKLIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMH aKTHBHOT'O MOJIyYE€HUs 3HAHUM M MPUMEHEHUS UX B PEATbHOW >KU3HM JJISl PELICHUS
MIPaKTUUYECKUX 3a/1ay.

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

amantanus  OoOyyarolUMXCsl K  YCIOBUSIM  JAMHAMMYHO  pa3BHUBAIOLIETOCsd  MHUpAa,
(opMUpOBaHUE MHTEJUIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TIOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY TMPHHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dopmupoBaHue y O0OydYalOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
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 MO3HAHWHM XMMHH, a TAKXKe ISl 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
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO MNpPHOOpeTaTh HOBbIE 3HAHUSA TO XHMHHU 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 00yUaIOIIUXCS aCCOLMATUBHOIO M JIOTHYECKOTO MBIIIICHHUS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroumxcsd YOSKIEHHOCTM B T'yMaHUCTHYECKOH HampaBJIEHHOCTH
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, @ TAaKXKe MPUOOPETEHHsI ONbITa UCIOJIb30BAHMS MOMYYCHHBIX 3HAHUHN IS 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 «EcTecTBeHHO-HAYYHbIE 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).



COJAEPKAHUME OBYUYEHMUSA 10 KIACC OPTAHUYECKAS XUMUA

TeopeTn4eckne OCHOBBI OPraHN4YeCKOM XMMHHU

IIpenmeT opraHM4ecKoil XMMHH: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYEHUU
HOBBIX BEILIECTB U MaTepualioB. Teopus CTpOeHHs opraHndeckux coequHennit A. M. bytneposa,
e€ ocHoBHble NoJo)KeHUS. CTpyKTypHble (OpMYJibl OpraHMYecKHX BeulecTB. ['omosiorus,
n30MepHsl. XUMUYECKasl CBSI3b B OPraHUYECKUX COCUHEHUSIX — OJINHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o0  KjJaccMQUKAMM  OpraHUYECKUX  BemecTB.  HomeHknaTypa
OpPraHMYEeCKUX COEAMHEHMH (cucTeMaThueckas) W TpPUBHAIbHBIE Ha3BaHUSA Ba)KHEHIINX
MIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX BEIECTB.

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3namMu OpraHMYecKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJCIHPOBAHHE MOJIEKYI
OpPraHMYEeCKUX BEUIECTB, HaOIIOJEHUE U ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IIO
IIPEBPALLEHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHuM (I1aBjieHHE, 00YIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ANKaHbl: COCTaB U CTPOEHUE, FOMOJIOTMYECKMI psaA. MeTaH m 3TaH — Ipocreinme
IpelCTaBUTENM aJKaHOB: (M3MYECKHMEe M XHUMUYECKHE CBOWCTBA (pEaklUM 3aMElIeHUs WU
TOpeHus), HaXOXAEHUE B IPUPO/JIe, OTYyUEHHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psii. DTUJIEH U MPOINUJIEH — MpoCcTelne
IpeICTaBUTENIM AJKEHOB: (U3Myeckue M XMMUYECKHE CBOMCTBA (peakUud TI'MJIpUPOBAHUS,
raJloreHupoBaHus, TUAPaTalui, OKUCICHUS U TOJUMEpU3alin ), IOJy4YeHHe U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u MmerunOyranuen-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus nmonuMepusanun). [losyueHne CHHTETHUECKOro KaydyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKMH psii. ALETUIEH —
MPOCTEHINNI MpeICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3HUECKHe U XUMUYECKHUE CBONCTBA
(peakuuu TuIpUpOBaHUs, TAJIOT€HUPOBAHNUS, THpAaTalliU, TOPEHNUS), TOJIydeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NUECKUE M XHMUYECKHE CBOHCTBA (peakLuu
raJIOTEHUPOBAaHUSI M HUTPOBAHHUA), IOJydyeHUE M NpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceouUcmea (peakyuu 2ai02eHUPOSaAHUs U HUMPOBAHU), NOyUeHUe U
npumernenue. 'TOKCMYHOCTbL apeHOB. ['eHeTHYeckas CBsA3b MEXKAY  YIJI€BOAOPOJAMHU,
MIPUHAUIeKAIIUMHU K pa3JIMYHbIM KjlaccaM.

[TpupoHble UCTOUHMKHU YrieBOAOpoAoB. [IpupoaHblil ra3 U NOMyTHbIE HEPTSIHBIE rasbl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKH HePTU: MEperoHka, KPEeKUHT
(TepMuYecKuii, KaTaauTH4YeCcKuil), nuposu3. IIpoaykTsl nepepadboTku HedTH, UX IPUMEHEHUE B
IPOMBIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U IPOXYKTHI €ro NepepadoTKH.

OKCIIepUMEHTAIbHbIE METObI U3yUEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3iamu IacTMacc, KaydykoB M pe3uHbl, komiekiuu «Hedts» u «Yromney», MogenupoBaHue
MOJIEKYJl YTJEBOJOPOJOB M TaJIOreHONPOU3BOAHBIX, MPOBEACHUE HPAKTUYECKOH pabOoThI:

IIOJIy4E€HHE ITUIICHA U U3YYEHUE €rO CBOMCTB.

Pacuérneie 3anayn.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BeIleCTBAa WJIM TMPOAYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

Kucnopoacoaep:kamue opranudeckue coeJMHEHU

[IpenenbHbIE OAHOATOMHBIE CHHUPTH. MeETaHON M 3TaHON: CTpPOSHHE, (u3HYecKue u
XMMHMUYECKHE CBOMCTBA (PEaKkUMM C aKTUBHBIMHM METAJUIAMHU, rajior eHOBOJOPOJAaMHU, IOpPEHHE),



npuMeHeHue. BogopoaHbie cBs3M MEXAy MOJEKyJaMu cupToB. JlelicTBME MeTaHO/Ia U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatoMHble CHOUPTHL. ODTWIEHIJIMKOIb M TJMLEPUH: CTpoeHHe, (PU3UUYECKHE U
XMMHUYECKUE CBOMCTBA (B3aUMOIEHCTBUE CO LIEIOYHBIMUA METAJIaMH, KAUECTBEHHAs PEaKIusl Ha
MHOroaToMHble cnupThbl). [leificTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue riuuepuHa U
STUIICHTJIUKOJISL.

@deHon: CTpOoEHHE MOJIEKYJbl, (U3NYECKHEe W XMMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue dexona.

Anbneruapl U kemowusl. DopManbaerus, aueTaIbJIeruJ: CTpPOeHHE, (QU3NYECKHE U
XMMHMUYECKUE CBOMCTBa (pEakLMM OKUCIEHHMS M BOCCTAHOBJIEHUS, KauECTBEHHBIE PEAKILIUN),
MOJTyYeHHE U TPUMEHEHUE.

OnHOOCHOBHBIE MpPEJEIbHbIE KAPOOHOBBIE KMCIOTHl. MypaBbHHAsI U YKCYCHAsl KUCIOTBHIL:
CTpoeHue, (PU3NUECKHue U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /I KJIacca KUCTIOT, PEaKIHs
sTepuuKanum), MoidydyeHHe u mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEACTaBUTENN BBICIIMX KapOOHOBBIX KHCIIOT. MblUIa KaKk COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIee JeHCTBUE.

CrnoxHble 3QUpBl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX 3(pUpOB.
Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buosoruueckas posb KUpOB.

VYrneBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJducaxapubl). [moko3a —
MPOCTEUIINH MOHOCaXapHa: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3NYECKHME U XUMHUYECKUE
cBoiictBa (B3aumojeiictBue ¢ rugpokcugoM menu(ll), okucienne amMmuayHbIM PAcTBOPOM
okcuga cepedpa(l), BoccTaHoBieHHWE, OpOKEHHUE TIIIOKO3bl), HAXOXKICHHE B MPHUPOIE,
npuMeHeHue, ononornyeckas posib. orocuaTe3. DpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnosno3a Kak mpupogHble moauMepsl. CTpoeHne Kpaxmania U IeJUTI0I03bI.
dusnueckre 1 XMMUYeCcKre CBOWCTBA KpaxMalia (THAPOSIN3, KayeCTBEHHAs peakius ¢ MO OM).

OKCIIepUMEHTAJIbHBIE METOJbl M3YUEHHUSl BEIECTB M HUX IPEBPAILECHUMN: IPOBEICHUE,
HaOJIIOJIEHUE W OINUCAaHHE JEMOHCTPALlMOHHBIX OIBITOB: I'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakuuyu OAHOATOMHBIX CHHUPTOB (OKWcieHue sTaHona okcunom wmenu(Il)), mMHOroaToMHBIX
cnupToB (B3auMojeicTBue rmiepuHa ¢ ruapokcunom Mmenu(ll)), ampaerunoB (oxucieHue
aMMHa4HbIM pacTBopoM okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumonelctBue
Kpaxmaja C HWOJIOM), IPOBEICHHE MPAKTUYECKON pabOThl: CBOMCTBA pPAaCTBOpPAa YKCYCHOM
KHUCJIOTBI.

Pacuérnrlie 3amaumn.

BbluncneHus mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOIHOTO BEIeCTBa WM MPOAYKTa pPEaKIHH MO HM3BECTHHIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB WU POJYKTOB PEAKILIUH).

AzoTrcozaepxaliue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIOTBI Kak aM@oOTepHble OpraHudeckue coequHeHus. dDusnueckue u
XMMHMYECKHE CBOWCTBA AMHUHOKHCIOT (Ha MpuMepe TiuluHa). buomornuyeckoe 3HaueHHE
amuHOKHCIOT. [lenTupl.

benku xak mpupogHBbIE BBICOKOMOJEKYJSpHbIE coenauHeHus. llepBuuyHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKHE CBOICTBa O€NKOB: THAPOIM3, JEHATypalus,
KauyeCTBEHHbIE peaKlUy Ha OeKH.

OKcnepuMeHTaJIbHbIE METO/bl U3YUEHHs BEIIECTB M UX INPEBpAIlCHUi: HAONIOJeHUuE U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: J€HATypauus OENKOB IpH HAarpeBaHWH, LIBETHbHIE
peaxkuuu OeKoB.



BbicokoMo1eKyJIsSIPHbIE COeIHHEHUA

OCHOBHBIE TOHATHS XMMHHU BBICOKOMOJIEKYJISIDHBIX COEAMHEHUMN: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3alUH, CpeaHsAs MOJEeKyJsipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHUHN — MOJMMEPU3aLiHsl U IOJTUKOHACHCALIHS.

OKCIEPUMEHTAIBHBIE METO/BI U3YyUYEHHs BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIIEHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4YKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaAMETHBIX CBSi3ed NMpPH M3y4EeHUU opraHudecko xumuu B 10 kiacce
OCYILIECTBJISETCSI 4YE€pe3 MCIOIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaKk H
MOHATUM, SIBJISIONIMXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-Hay4YHbIC MOHSTHS: SBJICHHWE, HAaydHbIA (akT, THIOTe3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccu(uKauus, NEpUOJUYHOCTb, HAONIOIEHUE, HU3MEpEHHUE,
9KCIIEPUMEHT, MOJICJINPOBAHUE.

dusznka: MaTepusi, 3HEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPre€TUUECKUNA YPOBEHD,
BEIIIECTBO, TeN0, 00bEM, arperaTHoe COCTOSIHHUE BellecTBa, (U3NYECKUE BEIMUYUHBI U €IMHUIIBI
UX U3MEPEHMUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BellecTB B opraHu3Mme, (HOTOCHHTES,
OHMONIOrMYecKy aKTUBHBIC BellecTBa (0eIKH, YTJIeBOAbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOABI, MOJIE3HbIE HCKOMAeMble, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBble NPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO MMUTAHUS, MOIOILKE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE TIPENapaThl, MaTEpHaIbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

OBILIAA U HEOPTAHUYECKAS XUMMUAL. 11 KJIACC

TeopeTnyeckue 0CHOBbI XMMHH

XuMHUUYeCKHM 3JeMeHT. AToM. Sapo aTtomMa, U30TONBL. DJIEKTPOHHAs 00OJOuKa.
DHepreTuueckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOHTasH, S-, P-, d- amemenTsl. OcoOeHHOCTH
pacrnpeneneHus 3JIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHAas! KOH(UTYpaIusi aTOMOB.

Ilepuognyeckuit 3axkoH u Ilepuommueckass cucreMa Xumudeckux siemeHToB . U.
MenneneeBa. CBs3p nepuoandeckoro 3akoHa H Ilepuogudeckoil cUCTEMbl XHMHUYECKHX
anementoB JI. . MenzeneeBa ¢ COBPEMEHHOU TEOpPHEH CTPOEHHUsS] aTOMOB. 3aKOHOMEPHOCTU
U3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIEeCTB
10 FPYIIaM U IepruoiaM. 3HaueHH e MepUuOoANUYECKOro 3aKOHa B pa3BUTUU HAYKU.

Crtpoenne BemecTBa. XHMHYECKash CBs3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJiCHTHAs
HEMOJIIPHAsT W TOJIIpHAs, MOHHAs, METaJIM4eckas). MexaHu3mbl 00pa30BaHUs KOBAJCHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIA M JOHOPHO-AKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTerneHb OKUCIeHUS. IOHBI: KATHOHBI K AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJEKYJSIPHOIO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAINYECKON PEIIETKH.

[TonsTre o nucnepcHbIX cucremax. McTHHHBIE U KOJUIOMAHBIE PacTBOpbl. MaccoBas 107
BEILIECTBA B PaCTBOPE.

Knaccupukamuss Heopranuyeckux coeanHeHuil. HoMmeHkmaTypa HEOpraHMYECKHUX
BelecTB. ['eHeTMueckasl CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAJICKAINMX K Pa3TIUYHBIM
KJIaccam.



Xumnueckass peaknus. Krnaccudukamuss XMMHUYECKUX pEaKIMii B HEOPTaHHUYECKOW H
OpPraHWYecKOl XMMMU. 3aKOH COXPAHEHUs MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPrUM NPU XUMUYECKUX PEAKIIHSIX.

CKoOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMBbIE PEAKIMH.
Xummnueckoe paBHoBecue. MDakTophl, BIMSIONIME HA COCTOSHHE XUMHUYECKOI'O PAaBHOBECHS.
[Ipunnun Jle laTense.

OnexTponuThyeckas aucconranus. CunbHble U cialble 31eKTponuThl. Cpeaa BOAHBIX
pacTBOPOB BEIIECTB: KUCTasi, HEMTpasibHasl, MIEJI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAJIbHBIE METO/bl M3Y4YEHHS BEIIECTB M MX IPEBpPALICHUN: JIEMOHCTPALUs
tabmun «Ilepuoanueckas cucrema xumudeckux anemenToB J[. M. MenneneeBa», u3yueHue
MOJI€TIeH KPUCTAJUIMYECKUX PELIETOK, HAOMIOJEHUE W ONHMCaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHWE IEPOKCHJAa BOAOpOJAa B MPHUCYTCTBUM KaTajau3aTopa,
OIpE/IEIEHNE Cpelbl PACTBOPOB BEUIECTB C IMOMOLIbI0 YHUBEPCAJIbHOIO MHAMKATOPA, PEAKIINU
HMOHHOrO OOMEHa), MpOBEIeHHE MpaKTUYeckol padoThl «BriusHHE pa3nuyHBIX (AKTOPOB Ha
CKOPOCTb XMMHUYECKON peaKium.

Pacuérnrlie 3amaumn.

PacuéTpl 10 ypaBHEHUSM XMMHUYECKUX PEAKIUI, B TOM YKCII€ TEPMOXUMUYECKHE PACUETHI,
pacu€rsbl ¢ UCIOJIb30BAaHUEM MOHITHUS «MACcCOBasl 10715 BELIECTBAY.

Heoprannveckasi Xumusi

Hemeramnsl. Ilonoxxenue HemeramnoB B Ilepuoauueckoit cucreMe XHMHUYECKUX
anementoB J[. M. MenneneeBa U OCOOEHHOCTH CTpOEHHUs aTOMOB. Pu3HyecKue CBOWCTBa
HEMETAJUIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha IMpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHUUYECKHE CBOWCTBA BAKHEWIIMX HEMETAJIOB (TajloTeHOB, Cepbl, a3ota, (ocdopa,
yriaepoJia U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOACOAepKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUM ).

IIpumeHenne BaKHEH X HEMETAJUIOB U UX COCIUHEHUN.

Mertauiel. [lonoxxenue merauioB B Ilepuonnueckoi cucteMe XUMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J0UYE€K aTOMOB MeTayaoB. Obmue
¢usnyeckue cBoiicTBa MeTaIoB. CIUIaBbl METAJJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUH
METAJJIOB.

XUMUYECKHE CBOMCTBA BaKHEHIIMX META/UIOB (HATpUH, KaJMi, KaJblUA, MarHHMH,
AIIOMHHHM, IIUTHK, XPOM, JKeJIe30, MeZlb) U UX COEIUHEHUH.

O6ume criocoOsl moydeHus: MetauioB. [IpaMeHeHrne MeTanioB B ObITY U TEXHHKE.

OKClepUMEHTAJIbHBIE METOAbl M3YYEHMs] BEIIECTB M UX MPEBPALIECHHUI: H3ydeHHE
KOJJIEKIIMN «MeTajuibl ¥ CIUIaBb», OOpa3lloB HEMETANIOB, DPELICHHE HKCIEPUMEHTANbHbBIX
3ama4, HAONIOJEHHWE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMojieiicTBHE THMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KauyeCTBEHHBIE
peaKIiK Ha KaTHOHBI METAJJIOB).

Pacuérnsie 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIeCTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIIeCTBA) MPOJYKTOB pPEaKLMHU, €CJIM OJJHO U3 BEIIECTB UM EeT IPUMECH.

Xumus U KU3Hb



Ponp xuMum B obecrieyeHnH 3KOJI0IMYECKOl, SHEPreTHYeCKOW U MUIIEBOI 0€30MacHOCTH,
pa3BUTUM MeTuIUHBL. [lOHATME O HaydyHBIX MeToJaxX MO3HAHMS BEIIECTB U XHUMUYECKUX
peakiui.

[IpencraBnenus 00 oOOmMX HAy4YHBIX MPUHIMUIAX MPOMBIIUIEHHOTO IOJIYYEHUS
BA)KHEUILINX BELIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEpUANIOB: BAXKHEWIINE CTPOUTEIbHBIE MATEpUAIIbI,
KOHCTPYKIMOHHBIE MAaTepualibl, KPACKH, CTEKJIO, KE€pamMHuKa, MaTepuajbl Uil JIEKTPOHUKH,
HaHOMAaTEepHaJIbl, OPraHMYECKNE U MUHEPAJIbHBIE Y100 PEHUS.

XuMHus U 340pOBbE UYENOBEKA: INpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTO HCIOJIb30BaHMS IPENapaToB OBITOBOM XMMHHU B TIOBCEIHEBHOW )KHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanusanus MexnpeaqMeTHBIX CBsI3ell NpU M3ydeHUHU oO0IIeld U HEOPraHWYEeCKOW XMMHHU B
11 knacce ocylIecTBIAETCS Uepe3 UCI0JIb30BAHUE KAaK OOIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHH, SABJIAIOIIMXCS CUCTEMHBIMH JJIsl OTAEIBHBIX NIPEIMETOB €CTECTBEHHO -HAYYHOI O
LUKJIA.

OOmme ecTecTBEHHO-HAay4Hble IOHATHS: HAyuHbI (akT, TUIOTe3a, 3aKOH, TEOpHus,
aHamu3,  CUHTe3,  KjaccM(UKalus,  [EepUOAUYHOCTb,  HAONIOJEHHE,  IKCICPUMEHT,
MOJ €M POBAHNE, U3MEPEHUE, BIICHUE.

dusuka: maTepus, dHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaZoaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NUECKHIE BEIMUMHBI U €IUHUILBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: knerka, opraHumsM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpasbl, TOPHbIE TOPOABI, TOJE3HbIE HCKOMAaeMbl€, TOIUTUBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  MPOMBIIIJIEHHOCTD, MeTaJlITyprus, MIPOU3BOACTBO
CTPOMTEIBHBIX MaTepHalIoB, CEJIbCKOXO35I1ICTBEHHOE IIPOU3BOJICTBO, NUIIEeBast
IIPOMBILIIEHHOCTh, (papMalieBTHUECKass MPOMBIIIJIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAsIOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJITHET'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OO0y4aroUMMHUCS
[porpamMMm CpefHero obiero odpa3oBaHus (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SBISETCS CHCTEMHO-EATENbHOCTHBINA OXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOIOM B CTPYKTYpE€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpenMeTa «XUMHsS» Ha YpPOBHE cpegHero oOmero o0Opa3oBaHuUs
BBIJICJICHBI CIIEYIOIIUE COCTABIISIOIIME:

OCO3HAHME O00YYaAIOIIMMHUCS POCCHUICKON Tpa)KTaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPE/EICHUIO;

HaJIMuue MOTHBALMU K 00y4YEHUIO;

LIeJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUIl JMYHOCTH HAa OCHOBE KJIIOUEBBIX
LIEHHOCTEH U MCTOPUYECKUX TPaIULMi 6a30BOIl HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTH OOY4YaroOLIMXCS PYKOBOJCTBOBATHCS B CBOEH IEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IIPUCYLIMMH LI€JIOCTHOM CHCTEME XMMHUYECKOIO
o0pa3oBaHus;

HaJIMYME MPABOCO3HAHUS SKOJIOTMYECKOH KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOMTD KU3HEHHBIE IIJIAHbI.

JIuuHOCTHBIE pE3yJbTaThl OCBOEHHS MpeAMeTa «XUMHUS» JIOCTUTaloTCi B EIUHCTBE
yuyeOHOH U BOCHHUTATEIbHOH JAESITENbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COL[MOKYJbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJl€ajlaMH  POCCHIICKOTro
IPa)XIaHCKOTO O0O0IlecTBa, MPHUHATHIMH B OOINECTBE HOpPMaMU U TpPaBUJIAMH TOBEICHMS,
CIOCOOCTBYIOIIMMHU TIpOIleccaM CaMOIO3HAaHUS, CaMOPa3BUTHS U HPABCTBEHHOT'O CTaHOBJICHUS
JTUYHOCTH O0YJArOIIUXCS.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XUMHS» OTPaKaloT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJIBHOW U TPAKTUYECKOM JEATEIbHOCTH OOY4YaloIIUXCs IO pealu3alluu
MIPUHATBHIX B O0ILIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS

0CO3HaHUs 00Yy4aroIMMHUCA CBOUX KOHCTUTYLIMOHHBIX IPaB M 00A3aHHOCTEH, YBaKEHUS K
3aKOHY M IIPAaBOINOPSIKY;

IPEACTABICHUA O COLMAIBHBIX HOPMax M IPaBWJIaX MEXKJINYHOCTHBIX OTHOLUIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENbHOCTU MPH CO3J1aHUM y4EOHBIX IPOEKTOB,
peleHny y4eOHBIX U IT03HABATENBbHBIX 3a/1a4, BBIIOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3IMYHbIX BUJIOB YUeOHOM NeATeNbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMA

LIEHHOCTHOI'O OTHOLIEHWS K MCTOPUYECKOMY M HAydyHOMY HAcCJEIHI0 OTE€YECTBEHHOMU
XHMHH;

YBa)KEHUS K IPOLECCYy TBOpYECTBA B OOJIACTU TEOPUH U MPAKTUYECKOrO0 MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTUIKEHMSI HAyKH €CThb Pe3yJbTaT JJIMTENbHBIX HaOIIOJCHUH,
KpPOMOTJIMBBIX IKCIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTEpeca U T[I03HABATEJIbHBIX MOTMBOB B TIOJYyYEHHMM U MOCJIECAYIOUIEM aHaJu3e
MH(POPMALIUH O TEePEeIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOI0 [I0BEICHUS;

CIIOCOOHOCTH OLIGHHMBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OII€HMBaTh CBOE TOBEIEHHWE M MOCTYNKHM CBOMX TOBAapUIIEH € MO3UIMI
HPAaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE MOCIIEACTBHI 3TUX TOCTYIKOB;

4) GpopMHpOBaHHS KYJIbTYPHI 310POBbS:

NIOHMMaHUs LEHHOCTeH 370poBOoro M 0Oe3omacHOro o0Opasza >KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTI'0 OTHOILECHHUS K COOCTBEHHOMY (DH3UYECKOMY M ICHXUYECKOMY 370POBBIO;

COOJIIOZIeHNs TpaBMJI 0€30MacHOr0 OOpalleHHs] ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOU
KHU3HU U B TPYAOBOH J1€ATEIbHOCTH;

NOHMMaHUs LEHHOCTU MpaBUJ MHIUBUIYaJbHOIO M KOJIJIEKTMBHOIO O€30IacHOro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIMX 3I0POBbIO U KU3HHU JIOEH;

OCO3HAHUSI TOCIENCTBUM W HENPUSITHS BPEIHBIX NMPUBBIUEK (YHMOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIMTAHUSA:

KOMMYHHUKATUBHOM KOMIETEHTHOCTH B y4eOHO-MCCIENOBATEIbCKONH AeITeIbHOCTH,
00IIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B pELIEHHMM MPAKTUYECKUX 3a7ad COLHAJIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Npodeccuil pa3IMdyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS NPEAMETHBIX 3HAaHUN IO XUMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYI0BOM JeSTENbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOpY HHAMBHUAYAJIbHOH TpaeKTOpHUH 0Opa3oBaHUS,
Oynyieil mpodeccun u peanu3anuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 001I1ecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

HKOJIOTMYECKH 11e1eco00pa3HOro OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

IIOHMMaHHUs I7100aJbHOI0 XapaKTepa IKOJIOTHUYECKUX MPoOJIeM, BIMSAHUS SKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOM Cpeibl;

0CO3HAHUSI HEOOXOIMMOCTH HCIOJb30BAHUS JOCTHXKEHUN XUMUU JIJISl PEIISHHs BOIIPOCOB
paluMoOHAIBHOI'O IPUPOOINOJIb30BAHUS;

AKTUBHOI'O HENpUATHUS JACHCTBUM, NMPUHOCALIUMX BpPEI OKpYKalIled NPUPOAHOU cpene,
YMEHHUS TPOTHO3MPOBATh HEOIArONPUATHBIE SKOJOTHYECKHE MOCIEACTBUS MPeaIPHHIMAEMbIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HaJIU4YUsl Pa3BUTOIO 3KOJOTMYECKOI'O MBIIIJICHUS, JKOJIOTMYECKOM KYJIbTYphl, OIbITA
NESITEIbHOCTH ~ OKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOACTBOBATbCA MMM B
[103HaBaTEJIbHOM, KOMMYHUKATUBHOM U COL[MAJIbHOIN MPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) HEHHOCTH HAYYHOT'0 O3HAHUS:

cOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHOHN MPAKTUKH;

NOHUMAHMA CHEU(PUKA XUMHUU KaK HayKH, OCO3HaHUS e€ poiu B (POPMUPOBAHHH
paloOHaIbHOIO HAYYHOI'O MBILIUIEHUS, CO3JJaHUH LIE€JIOCTHOIO MPEACTABIECHUS 00 OKpYXaloLleM



MHUpE Kak O €AMHCTBE MPUPOJAbl M YEJIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHuH MpooJIeM COXPaHEHUS MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHU JIJII COBPEMEHHON NMBWIM3AIUU: B €€
T'YMaHUCTUYECKOM HamNpaBJICHHOCTU M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepuasibHOU
KYJBTYPBbI, PEIIEHUH TJIIOO0AIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTUYECKON, TMHIINEBOM ¥ DJKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,
00ecreyeHn yCI0BUH YCIEITHOTO TPYAa U SKOJIOTUYECKH KOM(OPTHOM KHU3HU KaXkI0Tr0 YJieHa
oO1ecTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJIOB IO3HAHMS,
UCIOJNB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS JIelaTh 00OCHOBAHHBIE 3aKIFOUCHHSI HA OCHOBE HAyYHBIX (DAaKTOB U UMEIOIIUXCSI TAHHBIX
C LIEJIbIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIHHO HCIIOJIb30BATh XUMUUECKUE 3HAHUS Ui pelIeHUs Mpo0ieM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU NEeATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY OOpPa30BaHHMIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C IKU3HEHHBIMU
noTpeOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMerHble pe3yabTaThl OCBOSHHUS Y4eOHOro MpenMera «XUMHS» Ha YpPOBHE
CpemHero oo1Iero oopa3oBaHus BKIOYAIOT:

3HAYMMBIC 151 (DOPMUPOBAHHUS MHUPOBO33PCHHS OOYYAIOIMIUXCS MEKIUCIUTLIHHAPHBIC
(MeXTpeqMeTHbIC) O0IIEHAYIHBIE IOHSATHS, OTPAYKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTHHBI MHpa
U crienuPHUKy METO/10B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CHCTEMa, HAYyYHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIIeIOBaHUE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBIE y4eOHbIC e CTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHbIE,
pEryJIsSTHUBHBIC), oOOecneyuBammme QGopMUpoBaHUE (YHKIIMOHAILHONH TPaMOTHOCTH H
COIMAJIbHON KOMIIETEHIIUH 00YYaIOIIUXCS;

CIOCOOHOCTh ~ OOYYAlOIIUMXCS ~ HCIOJb30BaTh  OCBOCHHBIC  MEKIHUCIMIUIMHAPHBIC,
MHPOBO33pEHUYECKUE 3HAHWUS W YHUBEpCaJbHbIC Yy4eOHBbIC ACHCTBUSA B TO3HABATEIBHOU W
COLMAJIBHOM IIPAKTHUKE.

MeTanpenMeTHbI€ PE3yJIbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU Y4YCOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICH CTBUSMU.

OBJaieHue YHUBEPCAIbHBIMH Y4€0HBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 0a30BbIe JIOrHYeCKHE JelCTBUSA:

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

OTpeNeNsITh IeJU AeSTeIbHOCTH, 3ajaBasi IMapaMeTpbl M KPUTEPUM WX JOCTHKCHUS,
COOTHOCHTBH PE3yJIbTAThI IESITEIIbHOCTHU C ITOCTABJICHHBIMHU LIEISIMU;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKU TOHATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpATh OCHOBAHUS U KPUTEPUU JJIs KIIaCCU(PHUKALIMU BEIIECTB U XUMUYECKUX PEaKIUi;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISIT 3aKOHOMEPHOCTH U NMPOTHBOPEUHs B paccMaTpUBAEeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMMHUYECKOH pEaKIMW — TPH PEUIeHWH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUUECKUX PEAKIIUM.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAMH METOZ0B Hay4YHOr'O II03HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOAOM Ipollecca, CaMOCTOSTENILHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIIEAOBAHUS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJEIAHHOM
pabore;

npuoOpeTaTh ONBIT YUYEHWYECKOW MCCIIEOBATEIbCKOM U IMPOEKTHON NeATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOAOB MTO3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh HMHQPOpPMALMIO pa3JMYHbIX BHJIOB U (QOpM IpENCTaBICHUS, KPUTUYECKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

GbopMynupoBaTh 3alpoOChl U MPUMEHATh pa3jIMYHbIE METOJbl IpPU IOUCKE U 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, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MEXIpeaMeTHble ((PU3UUYecKue W MaTeMaTUYeCKHe) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKAaeMOM TeMbl B XOJ€ JIuajiora W/Wii JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TIPEUIOKEHHS OTHOCHTEIHHO BBINOJIHCHHS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO MJIA COBMECTHO CO CBEPCTHHKAMU IIPU  BBINOJHEHUMM XUMHUYECKOTO
SKCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEZIOBAHUN yTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIeHUs U 00MEHa MHEHUSIMU.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IIAHMPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEIbHYIO JESATEIbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IIpejiaraeMblii alroOpuTM JEHCTBUN IPU BBHINOJIHEHUM y4e€OHBIX M MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3 PEeKTUBHBIN COCO0 UX PELIeHUs C YYETOM MOMYYSHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

HNPEAMETHBIE PE3YJIBTATDI 10 KJTIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XMMHUs) OTpaXkaroT:

chOpPMHPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOW COCTaBISIIOMICH E€CTECTBEHHO-
HAay4YHOM KapTHHBI MHPA, POJA XUMUU B TO3HAHUU SIBICHUW NPHUPOABL, B (HOPMHPOBAHUH
MBIIUICHUS U KYyJbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOW st
pEUICHHUS] TPAKTHYECKUX 3a7a4 M OSKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TPUPOJTHOU CpPELE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHMI, KOTOpas BKIJKYAET: OCHOBOIIOJAraroliue
MOHATHUS (XMMHYECKHI JIEMEHT, aTOM, DJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BallEHTHOCTD,
ANIEKTPOOTPUIIATETBHOCTh, XUMHUYECKasl CBS3b, CTpyKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJb, MOJISpPHAas Macca, MOISIPHBIA O00BEM, YIJIEPONHBIA  CKETeT,
(GyHKIHMOHATBHAST TPYIIA, pajuKall, U30MEpHs, U30MEpbl, TOMOJOTUYECKUN pPsA, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIOPOI U a30TCOAEPKAIIME COCAUHEHUS,, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSIMHEHHUS); TEOPHUHU U 3aKOHBI (TEOPHs CTPOCHUSI OPraHUYECKHX
BemectB A. M. bBytiepoBa, 3akOH COXpaHEHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IOHUMAaHUS
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKHE CBEIEHHS O CBOICTBAX,
cocTaBe, MOJYyYeHUH U 6€e30MacHOM HUCI0Ib30BaHUH BaKHEHIIINX OPraHUYeCKUX BEUIECTB B ObITY
Y IIPaKTUYECKOU ESITEbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUN, yCTaHABIMBATh
HX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS IIPU ONMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCIMHEHU;

chOpPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XMMHYECKYI0 CHMBOJIUKY JUISI COCTAaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaEHHOM) (POpMysT OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX PEAKIMH, U3rOTaBIMBaTh MOJEIIM MOJIEKYJ OPraHWYECKHX BEIECTB
JUISL LJUTEFOCTPAllM X XMMHYECKOTI0 M TPOCTPAHCTBEHHOI' O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIKHOCTh U3y4EHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy W CTPOCHUIO K OIpeNenéHHOMY KIacCy/Tpymnme COCIMHEHHH
(yrneBomopodbl, KHUCIOPOA UM  a30TCOAEpXKAIME COEIMHEHHUS, BBICOKOMOJIEK YIISIpHbBIC
COEAMHEHMs), 1aBaTb MM Ha3BaHuUA No cucreMartudeckoid HomeHkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIBHBIC HAa3BaHMS OTACIBHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPOMUJIEH,
aleTHJICH, ATUJICHIJIMKONb, TJIMLEPUH, (PeHOoJ, (opMalbIeruja, aleTalbJeruil, MypaBbUHas



KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsi KUCIOTa, CTEApUHOBAs KUCIOTA, TJIIOKO3a, (PYyKTO3a,
Kpaxmall, [[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3U B OPraHUYECKUX
COEAMHEHMSIX (OAMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHSATh MOJIOKEHUS] TEOPHUH CTPOCHHS] OpraHMYECKUX
BemiectB A. M. bytiepoBa a1 o0bsICHEHHsS] 3aBUCHMOCTH CBOWMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MAacChl BEILIECTB;

cOPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTpOEHHE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPTaHMUYECKUX BEILECTB
(MeTaH, »TaH, STWJIEH, NPOIWJIEH, aleTuiieH, OyramueH-1,3, metwnOyraauen-1,3, Oenso,
METaHOJI, 3TaHOJI, STHJICHIJIUKOIb, TIUICPHH, (EHOI, alleTalIbAeTHl, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, Le/Irol03a, aMHUHOYKCyCHas KHCJIOTa), WIICTPUPOBATh
IFEHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHMSIMM COOTBETCTBYIOLIMX XMMHUYECKUX PEAKIHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTb HCTOYHUKU YTIEBOJOPOJHOTO ChIPbS
(nepTb, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MNEpepabOTKHM M MPAKTHUYECKOe MPHUMEHEHHE
IPOIYKTOB IepepaboTKH;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS MO XUMHYECKUM YPaBHEHHIM
(Macchpl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH IO HU3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OAHOIO U3 UCXOAHBIX BELECTB WM MPOAYKTOB PEAKIINH);

chOpPMHPOBAHHOCTh YMEHHM BIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, HCHOJIb3YEMbIX B XUMHUU IpPU H3YYEHUM BEIIECTB M XUMHUYECKMX SBJICHUI
(naOmroseHue, M3MEpPEeHHE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIIONb30BaTh CHCTEMHbBIE
XMUMHUYECKUE 3HAHUS I IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX
C BEI[ECTBAaMH U UX MPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONIATh MPaBHIIA MOJIB30BAHUS XUMUYECKOW TMOCYI0M U
71a00paTOpHBIM 000pPYIOBAaHUEM, & TAK)KE MpaBUiia OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKILHUSMU 1O BBINOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTb YMEHMH IUIAHUPOBATb W BBINOJHATH XUMHUYECKMH SKCIIEPUMEHT
(mpeBpalleHusl OpraHM4YEeCKUX BELIECTB IIPU HArpeBaHMM, MOJYYEHHE dTUJICHA U U3yYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKLMU OPraHWYeCKMX BEUIECTB, JEHaTypauus O€IKoB Ipu
HarpeBaHUM, IBETHbIE PEaKIUU OEJKOB) B COOTBETCTBUHU C MPAaBHJIAMU TEXHHKH 0€30MaCHOCTH
npu oOpalleHUH C BELECTBAMU U JJAOOPATOPHBIM 0OOPYJOBAHHEM, MPEACTABISATH PE3yIbTAThI
XMMHYECKOTO SKCIIepUMEHTa B (OopMe 3amucu YypaBHEHHH COOTBETCTBYIOIIMX pEAKUUNA H
(dbopMyTUPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUW KPUTHUECKU aHATU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoii nHpopMmaiuu, UHTEpHET U APYTUX);

cOpPMUPOBAHHOCTh YMEHMH COOMIOAATh MpaBHJIa SKOJOTHYECKH I€Jeco00pa3Horo
MOBEJIeHUsI B OBITY U TPYJOBOH JEATEIBHOCTH B LENAX COXPAaHEHHsS CBOEro 310pPOBbI U
OKpY’Kalolllel MpUpOJHON Cpelbl, OCO3HABATh OMACHOCTb BO3/EUCTBUS Ha JKUBBIE OPraHU3MBI
OIpenenEHHbIX OpPraHMYecKUX BeIIeCTB, MOHMMas cmbica mokazatens I[IJIK, moscHsaTe Ha
pUMepax Ccroco0bl YMEHBIICHUS U MPEAOTBPAIIECHUS UX BPEIHOrO BO3/EHCTBUS HA OpPraHu3M
YeNoBeKa;

JUIL OOYYaOIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3/10POBBS: YMEHHE NPUMEHSTH
3HaHMs 00 OCHOBHBIX JIOCTYITHBIX METOJaX [TO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUI;



JUIA  CIENbIX M CIA0OBUIAIIMX OOydYaloLIMXCS: YMEHHE MCIONb30BaTh pebedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuyeckux Gopmyi.

HNPEAMETHBIE PE3YJBTATHBI 11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs Kypca «OOIIas u HeopraHWYecKas XUMUS»
OTPaXKAIOT:

cOPMHPOBAHHOCTh TPEJACTABICHUN: O XUMHUYCCKOH COCTAaBJSIONICH €CTECTBEHHO -
HAyYHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUM SIBIEHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIIJICHAST ¥ KYJIbTYPBl JHYHOCTH, €€ (YHKIIMOHAJIHHONH TPaMOTHOCTH, HEOOXOIUMOM s
pEIICHHUS TPAKTHYCCKUX 3a7a4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/I0POBBIO Y TPUPOJTHON CpPENIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIOJAraroliue
HOHATHS (XUMHUYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIpDHBIA 00BEM, BaJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIIEHUS, XUMHUYecKass CBs3b (KOBaJIGHTHas, HWOHHAs, MeTaJUIMyecKas, BOJOPOAHA),
KpUCTAJUIMYECKAss  pPEIIETKA, TUIIBI XUMHUYECKHX  PEAKIUH, pacTBOp, AJIEKTPOJMTHI,
HE3JIEKTPOJUTHI, 3JEKTPOJUTHYECKAsT JUCCOLUALNS, OKHCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOM  peakiuu, XUMHYECKOE  pPAaBHOBECHE); TEOPUM H  3aKOHBI  (Teopus
SNEKTPOJIMTUYECKON Auccounanuu, nepuonuueckuii 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpPaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPALICHUS SHEPIUU MPU XUMUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKUU SI3bIK XHMHUHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeKallie B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUH,
(hakTOMOrnYecKre CBEJACHHUS O CBOIMCTBAX, COCTaBE, MONYYCHHH W 0€30IMacHOM HCIOJIb30BAHUU
BKHEHIIINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JESITETFHOCTH YEIIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpHbIE MPU3HAKHA MOHATHH, YCTAaHABIMBATH
X B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME IMOHSATUSA IPU ONHUCAHUUA HEOPraHUYECKUX
BEIIECTB U UX NIPEBPALLECHUN;

chOpPMHUPOBAHHOCT, YMEHHMM HCIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JUISI COCTAaBJICHHS
(GbopMys BENIECTB W YPAaBHCHHH XUMHUYECKHX PEAKIHA, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBuHaibHBIE Ha3BaHUS OTIEJIBHBIX HEOPraHUYECKUX BEUIECTB (yrapHbId ras,
YIJEKUCIbI ra3, aMMHak, raméHas HM3BECTb, Heram€Has H3BECTb, NIUTbEBas COJA, NUPUT U
Jpyrue);

cOpMUPOBAHHOCTh YMEHUI OIpeNesTh BAJIEHTHOCTD U CTENEHb OKHCIEHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHHUSX PA3JIMYHOIO COCTaBa, BUJl XMMUYECKOH CBs3U (KOBaJEHTHAs, HOHHAs,
MeTaJUTMIecKasi, BOJAOPOHAS) B COCAUHEHUSAX, THI KPUCTAIIIMYECKON PEMIETKH KOHKPETHOTO
BelecTBA (aTOMHAsi, MOJEKYJIsSIpHAs, MOHHAs, METAUIMYECKasi), XapaKTep Cpenbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

chOpPMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 MX COCTaBY K ONMpeneNEHHOMY KIacCy/Tpynie COeAMHEHHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE THIPOKCHUIBI, COJIH);

cOpMUPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICT Mepuogudeckoro 3akona [JI. W.
MenzneneeBa W JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTHYECKYIO (DYHKITNY;

chOpPMHUPOBAHHOCT,  YMEHUW  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoanueckoii cucreMbl XuMudeckux aineMenTos /1. 1.
MeHpeneeBa, HCHONB3YsI TMOHSITUS «S-, P-, O-3JEKTPOHHBIC OPOMTAINY», «IHEPreTHUCCKUE



YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUM 10 nepuojam u rpymnmnam [lepuonndeckoi cucTeMbl XUMUYECKUX d1emMeHToB 1. U.
MenneneeBa;

cOpPMUPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIECTB pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXAYy HEOPraHWYeCKUMH BEIIECTBAMH C IOMOIIBIO YpaBHEHH
COOTBETCTBYIOINX XUMHUECKUX PEAKLIU;

c(OPMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XUMHUYECKUE PEAKIMH IO PA3IHYHBIM
NpU3HaKaM (YUCIy W COCTaBYy pEarupylolux BEIIeCTB, TerIoBoMYy 3(QeKTy peakuuu,
M3MEHEHUIO CTENEHENW OKUCIIEHUS AIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, yUYACTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTb YMEHHUH COCTAaBJIATh YPAaBHEHUS PEAKLMH pPa3IMYHBIX TUIIOB, OJIHBIE
U COKpallEHHbIE YPAaBHEHUS PEAKIUMil MOHHOTO OOMEHA, yYUThIBas YCIOBHUS, IPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHIIA;

Cc(OPMHUPOBAHHOCTh YMEHHMH NPOBOAUTH PEAKLMHU, IOATBEPKAAIONINE Kauec TBEHHbIH
COCTaB pa3jIM4YHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PAaCKPBIBATh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peakLuil MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOI0 OajaHca 3TUX PEaKIUi;

c(OpMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOW PEaKIUH OT
pa3nuyHbBIX ()AaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOIO0 paBHOBECHS B 3aBHCHMOCTU OT
BHelIHero Bo3aencTBus (npunuun Jle Hlatense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTb XHMHUYECKHE IIPOLIECCHI, JIeXKAllue B
OCHOBE IPOMBIIIUIEHHOTO TIOJyYeHHsI CEpPHOM KUCIIOTHI, aMMHaKa, a Takke chopMHUpPOBAaHHOCTh
MpeaCcTaBiIeHUH 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTMUYECKUX MpobdiieMax XHMHUYECKOTro
MIPOU3BO/ICTBA;

cOPMHUPOBAHHOCTh YMEHHMH IPOBOIUTH BBIUMCIECHUS C HCIOJb30BAaHUEM MOHSATHUS
«MaccoBasi J0Js BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B IMPH XUMHUYECKHX
peakIusAX, MacCchl BEUIECTBA MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, TEIJIOBOTO d((deKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHMs MacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IAaTh MPAaBUJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MIPAaBUJIa OOpAlEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMH I10 BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHAThD XUMMUYECKHH SKCHEPUMEHT
(paznoxeHue IEPOKCHAA BONOPOAAa B IPUCYTCTBUM KaTajlu3aTopa, OIpPENEICHUE Cpelbl
PAacTBOPOB BEIIECTB C MOMOILBIO YHUBEPCATIbHOTO MHAMKATOPA, BIMSHUE Pa3INYHbIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOH peakIMH, pPeaklud HOHHOIO OOMEHAa, KaueCTBEHHbIE peakluu Ha
cyabgaT-, kKapOOHAT- U XJOPHUI-AaHUOHBI, HA KaTMOH aMMOHHUS, PELIEHHE HKCIEPUMEHTAIbHbIX
3ajay no temam «Metamasl» U «Hemeramib») B COOTBETCTBUM C MpaBUJIAMHU TEXHHUKU
6€e30I1acHOCTHU ITPU OOPAIEHUH C BEIIeCTBaMU U J1a00paTOpHBIM 000pYy10BaHUEM, [IPE/ICTABIAThH
pe3ysbTaThl XMMHUYECKOr0 JKCHEpUMEHTa B (opMe 3alHucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 popMyaHpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOM KOMMYyHUKanuu, MHTepHeT un

JpYTHX);



cOpMHUPOBAHHOCTh YMEHMH COOJIIOAATh IpaBWJIa HKOJIOTMYECKU LEJIecO00pa3Horo
MOBEJIeHUsI B OBITY U TPYJOBOH JEATEIBHOCTH B LENSAX COXPAaHEHHs CBOEro 3J0pPOBbI U
OKpYXarolleld NpUPOAHONW Cpeabl, OCO3HABATh OMACHOCTb BO3JECHCTBUS Ha >KMBBIE OPraHHU3MBI
oIpenenEHHbIX BellecTB, MOHUMas cMblca nokaszatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBUICHUS U IIPEIOTBPALICHHS UX BPEIHOr O BO3JCICTBHSI HA OPraHU3M YEIIOBEKa;

JUis 00ydaroluxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 370POBBS: YMEHHE NMPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METO/J]aX MMO3HAHUS BEIIECTB U XUMUUECKUX SBJICHHUI;

JUIL  CIENBIX M CIAa0OBUIAIIMX OOYdYaloOUIMXCS: YMEHHE MCIONb30BaTh pelbedHo-
TOYEYHYIO cHcTeMy o0o3HaueHuit JI. bpaiins mist 3anucu XuMuIecKuX Gopmyt.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM uudposbie
Ne n/m P Kourposbubie | Ilpakrnyeckune (upp )
MporpaMMsbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
http://school-
[Ipenmer oprannveckoil xumuu. Teopust collection.edu.ru/
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 3 0 0
M. bytiepoBa
Uroro mo pazneny 3
Pa3nen 2. Yraesoaopoabt
0 http://school -
2.1 IIpenenbHbIE YIIIEBOAOPOABI — ATKAHBI 2 0 collection.edu.ru/
99 HenpenenbHble yriaeBog0pOAbL: allKEHBI, 6 0 1 http:/ S_ChOOI'
: T ye— collection.edu.ru/
0 0 http://school-
2.3 ApomaTH4ecKue yrieBoI0pOabl 2 collection.edu.ru/
94 [IpupoaHbIe UCTOYHUKH YTIEBOAOPOIOB U 3 1 0 http:// S_ChOOI'
- HX epepaboTka collection.edu.ru/
Wroro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:xamme opranudeckue coeIMHeHust



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

0 http://school-

3.1 Cruprel. denon 3 0 collection.edu.ru/
Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 0 hit ://S_ChOOI_
3.2 7 1 collection.edu.ru/

CrnoxHbie 2GUpbI

http://school-
3.3 VrieBoabl 3 1 0 collection.edu.ru/

Hroro mo pazneny 13

Pa3nen 4. A3oTconep:kamue OpraHudecKue coeJuHeHus

http://school-
4.1 AMUHBI. AMUHOKUCIIOTEL. belku 3 0 0 collection.edu.ru/
Hroro no pazneny 3

Pa3nen S. BeicokomMo1eKyJISIpHBIE COEIHHEHUS

http://school-
51 [Mnactmaccer. Kayuyku. BonokHa 2 0 0 collection.edu.ru/

Htoro no pazgeny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2



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

TEMATHYECKOE INTAHUPOBAHMUME 110 XUMMHH 11 KJIACC

KoanuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NMporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenne aromoB. [lepuoanueckuii 3akoH http://school-
1.1 u [lepuonuueckas cucTeMa XUMHYECKUX 3 0 0 collection.edu.ru/
anemenToB J[. 1. MeneneeBa
12 Ctpoenue BemiectBa. MHOrooOpasue 4 0 0 http:// S_ChOOI'
- BEmEcTs collection.edu.ru/
http://school-
1.3 XMMHYECKHE PEAKLIUU 6 1 1 collection.edu.ru/
Wroro no pazneny 13 1 1
Paznen 2. Heoprannueckass xXuMus
http://school-
2.1 Mertarnibt 6 0 1 collection.edu.ru/
http://school-
2.2 Hemeramer 9 1 1 collection.edu.ru/
93 CBsi3p HEOPraHUYECKUX U OPTraHUYECKUX ) 0 0 http:// S_ChOOI'
: BelECTB collection.edu.ru/
Uroro no pazneny 17 1 2



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

Paznena 3. XumMus ¥ KU3Hb

http://school-

3.1 XUMHUS U KU3HD 4 -
collection.edu.ru/
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

O.C.I'abpuensn «Xumus» 10-11xm1. basosslit yposens. M., [IpocBemienne. 2023r.
METOANYECKHUE MATEPUAJIBI I YUUTEJIA

Xumus. bazosslii ypoBens. [IpoBepounblie 1 KOHTposbHbIE padoThl. O.C.I"abpuensH,
I".T'JIsicoBa. M., IIpocBemenue, 2023r.

I'abpuemnsn O. C. HacrospHas kaura yuntens. Xumus. 10 k. Meronudeckoe nocooue. —
M.: Beprukans, 2019 1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH

MHTEPHET http://school-collection.edu.ru/
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