MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEPCTBO NPOCBEIEHUSI U BOCIIUTAHUSA YJIbSIHOBCKOM 00J1aCTH
AJIMMHHUCTPANMs MYHHIMNIAJILHOr0 oopa3oBanus '"HoBocnacckuii paiion'

MOY CII Nel p.n. HoBocnacckoe YibsIHOBCKOI 00J1acTH

PACCMOTPEHO YTBEPXJIEHO
PykoBoautens HIMO mo reorpadun, JIMpeKTOp MIKOJIBI
OMOJIOTUH, XUMUHU
Kypaxuna O.H.
Boiiko T.I'. ITpuka3z Ne 164 ot 31 aBrycra

nporokon Nel ot «30» aBrycra 2023 r. 2023r.

PABOYASA ITPOI'PAMMA

(ID 404674)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

it ooyyaromuxcs 10 kimaccos

HoBocnacckoe, 2023 roxa



IHHOACHUTEJBHAS 3AIIUCKA.

[lporpaMMa Mo XMMHH Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit Demepartumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHOi 00pa30BaTEeIbHON MPOrpaMMbl CPEeJHEr0 OOIIEro
obpazoBanusa (POIl COO), mpencraBieHHblx B DepepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
cragmapre COO, a Takke Ha OcCHOBe (QenepanpHONH pabodell TporpaMMmbl BOCHHTAaHUS C YYETOM
Konuenmmu mnpenogaBanusi y4yeOHOro npeamera «XuMus» B 00pa3oBaTEeNbHBIX OpTraHU3AIMAX
Poccmiickoit Denmepannu, peaNr3yIONIMX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPaMMBI, M OCHOBHBIX
nonoxeHuit «Ctpaterun pasputusi Bocriutanus B Poccuiickoit denepanuu Ha nepuon ao 2025 rogay
(Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 —p.).

OcHOBY TOJXOIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONpPENENICHUIO OOIIel CTpaTeruu
o0y4yeHusi, BOCIIUTAHUS M Pa3BUTHS OOYYaIOLIMXCS CpeAcTBaMH ydeOHOro mpeamera «Xumus» s 10
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyanbHele monokenus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH [EJel, COACp)KaHHs, pPe3yJbTaToB OOYy4eHUs W TpeOOBaHUH K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB,

Xumudeckoe oOpa3oBaHME, IOJy4aeMOe BBITYCKHUKAaMHU OOIeOOpa30BaTEeIbHON OpraHH3allvH,
SBJISIETCS HEOTHEMJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIONINM 3TAllOM pealn3anuu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEW, MPHUCYIIUX IIEJOCTHON cucteme
XMMHYECKOTO0 00pa3oBaHMsA. JTH LEHHOCTH KacaloTcs IMO3HAHWS 3aKOHOB NPHPOJIBI, (OPMHUPOBAHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBI0O W TPHPONHON cpene. Peammsyercss xmmmdeckoe o0Opa3oBaHHE OOYyYarOIIUXCS Ha
YpOBHE CpeIHEero o0IIero oO0pa3oBaHUs CPEICTBAMH YYeOHOTO mpeaMera «XHMHS», COAEpKAHWE WU
MOCTPOCHUE KOTOPOTO OIPENENeHbl B MPOTpaMMe M0 XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, e€
3HaueHUS B MMO3HAHHUH MPUPOJBI U B MaTEPHATHHON XKU3HU OOIIECTBa, a TAKXKe C YIETOM OOIIMX HeNel U
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro o0miero obpa3oBaHHsS B
Poccuiickoit ®enepanuu.

XuMHUSL Kak D3JEMEHT CHCTEMBbI €CTeCTBEHHBIX HAyK WTIpPaeT O0coOyl pollb B COBpPEMEHHOU
MUBWIM3AIMYA, B CO3JaHUM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOH BKJIQJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYYHOTO MBIINUICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEICTaBICHUS 00
OKpY’KaroIlleM MHUpe KaK O €IWHCTBE MPUPOMIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPAa, OCO3HAHUS B3aWMOCBSI3U MEXIy CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXXHBIMHU O0JIACTSMU MPUMEHEHUS.

TecHO B3aMMOJEWUCTBYS C JPYI'MMU E€CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOTheMIIeMOH
YacThI0O MHPOBOM KYJIBTYPBHI, HEOOXOJUMBIM YCIOBHEM YCICHIHOTO TPyla M JKM3HH KaKJOro 4ieHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HJaTelIbHAs, KaK HayKa BRICOKMX TEXHOJOTHI HaIlpaBlieHa
Ha pelIeHue TIo0abHBIX IPO0JIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKO,
MUILEBON, SKOJIOTHUECKON 0€30I1aCHOCTH U OXPaHbI 310POBbS.

B cootBercTBHM € OOIIMMH LENSIMHU W MPUHLIUIIAMU CPEIHEr0 00IIero oopa3oBaHus CoaepKaHue
npenmera «Xumusa» (10 xgaccel, 6a30BBI YpOBEHb H3y4YEHHS) OPHEHTHPOBAHO MPEMMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYAIOIINXCS, HEOOXOAMMYIO UM IJISi BRIPAOOTKH MHPOBO33PEHUCCKUX
OPUECHTHUPOB, YCIICHIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, IMPOJOJDKEHUS OOpa3OBaHUS B Pa3IHUYHBIX
00JacTsX, He CBA3aHHBIX HETIOCPEIACTBEHHO C XHMHEH.

CocraBngomumMu nipeaMera «XuMHSD» SBISIOTCS 06a30Bble Kypchl — «OpraHudeckas XUMES» U
«O0m1ast ¥ HeoOpraHUYecKasi XMMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHU, KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHHUM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHUNA M3 OOIIeH XUMHUN)
U opranuueckod xumuu. DopMupoBaHHE JAaHHOW CHCTEMBbl 3HAaHUW TIPU M3YYEHUU TIpeaMeTa
obecrevynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPA3HsI BEIIECTB Ha OCHOBE OOIIMX MOHATHH,
3aKOHOB U TEOPUUA XUMHUH.



CrpykTypa conepx)anus KypcoB — «OpraHuueckas XuMusi» U «OO01as 1 HeopraHu4eckas XUMHUs»
chopMHupoBaHa B TpOrpamMMme IO XMMHHM Ha OCHOBE CHCTEMHOrO TOAXO0Ja K H3Y4YCHHIO Y4eOHOro
MaTtepuaja M OOYCIIOBICHa HMCTOPMYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOM XMMHHU BEIIECTBA pacCMAaTPUBAIOTCS Ha YPOBHE
KJIACCUUYECKOM TEOpUHU CTPOCHHS OPTraHMUYECKUX COEIMHEHHM, a TaKKe Ha YPOBHE CTEPEOXUMMUYECKUX U
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMBIX B Kypce BeIIeCTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coelnHeHui. B kypce
OpPraHWYeCKOW XWUMHHM TOJNY4YaloT pa3BuUTHE CQOOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIMIEro
o0pa3oBaHHs MEpBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKON CBS3U, KIACCH(PUKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuu.

Envnasg cucremMa 3HaHMH O Ba)XKHEHIIMX BELIECTBAaX, MX COCTaBe, CTPOEHHM, CBOMCTBaxX H
MPUMEHEHUHN, a TaKKe O XUMHUYECKHX pEaKlUsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHUS
JononHgercs B Kypcax 10 KimaccoB aleMEHTaMM COAEp)KaHUSA, WMEIOUIMMH KYJIbTYPOJOTHUECKUH U
NPUKIaTHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IMOHMMAHHIO B3aWMOCBS3M XHMHUHU C JPYTHMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBKEHHS K TPOIECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
MIPUIIOKEHUIN XUMHUH, TIOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npobjeMax, CBA3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICIUBATh MHOOPMALMIO M TPUMEHSTH €€ s
TIOTIOJTHEHUS 3HaHUH, PEIIeHNs] HHTEJJIEKTYaJbHBIX U dKCIIEPUMEHTAIBHBIX HCCIEI0BaTebCKUX 3a1a4. B
LEJIOM CofepKaHhe Y4eOHOTo mpeamera «XHUMUsS» JAaHHOTO YpPOBHS M3YYEHHs OPHEHTUPOBAHO Ha
(dhopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONW OCHOBBI i TMOHUMaHUS (PrIocOo(CKUX HIEH,
TaKMX Kak: MaTepHajbHOE EIUHCTBO HEOPraHWMYECKOTO M OPraHHYeCcKOro MHpa, OOyCIOBICHHOCTh
CBOWCTB BEIIECTB UX COCTABOM M CTPOCHUEM, IO3HABAEMOCTbH MIPUPOAHBIX SIBICHUH MYyTEM SKCIIEPUMEHTA
U pelleHUs NPOTUBOPEUUil MEXIY HOBBIMH (DaKTaMH M TEOPETUUYECKUMH HPEANOCHUIKAMH, OCO3HAHUE
POJIM XMMHHM B PEIIEHUM 3KOJIOTHYECKUX NpoOieM, a Takxke MmpolieM cOepeXeHUs] SHEepreTHUECKUX
PeCypcoB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUH M MaTepHUasoB.

B mnnane pemieHust 3ajad BOCIUTAHUS, PA3BUTHS M COLMAIM3aUMU OOyYarOIIUXCS IMPHUHATHIE
OporpaMMOi IO XUMHUM HOAXOIABl K ONPEACTICHHIO COACPXKaHMs M IOCTPOCHMS MpeaMera
npeaycMaTpuBaloT (POPMUPOBAHNE YHHBEPCAJIBHBIX YUeOHBIX ACHCTBHH, MMEIOMINX 0a30BOe 3HAUEHUE
JUISL Pa3iIMYHBIX BUIOB JESTEIBHOCTU: PELICHHs IpoOJieM, NMOKCKa, aHaliu3a U 00paboTku uH(OopMauy,
HEOOXOMUMBIX JJsl MpHOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HCCIeJOBaTENbCKONW JIESTEIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUH XUMHH.

B mpaktrke npenopaBaHus XMMHUM KaKk Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaKk M Ha
YPOBHE cpeqHero oouiero oOpa3oBaHusl, IPH ONpPEENICHUH COIEPXKATEIbHOW XapaKTEepPUCTUKU Lened
U3y4eHHs TNpeAMeTa HaNpaBICHUEM MEepPBOCTENEHHONW 3HAYMMOCTH TPAAULHOHHO NPHU3HAETCS
(opMHpOBaHIE OCHOB XMMUYECKOH HAayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JIEATENIBHOCTH Y€JIOBEKA M KaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C METOAMYECKON TOUKU
3peHUs TAKOW MOJIXOA K ONPEAEICHUIO IIeNei H3ydeHHs TpeaMeTa ABIISETCS BIIOIHE ONPaBIAHHBIM.

CornacHo IaHHOH TOYKE 3peHUs TJaBHBIMH LIETSIMU M3YYEHHs IpeaMeTa «XuMUs» Ha 0a30BOM
ypoBHE (10 KJI1.) SBJISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMHUYECKMX 3HAHMN KaK BasKHEHMIIEW COCTABISIOIIEH eCTEeCTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE U IIOHUMaHHME CYLIHOCTH
JOCTYIHBIX O0OOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
PasBUTHS M CTAHOBJICHUS,

e (QopMupoBaHHE ¥ pa3BUTHE MPEJCTABICHUNA O HAy4YHBIX METOJaX ITO3HAHUS BEUIECTB |
XUMUAYECKUX pPEeaKUHid, HEOOXOMUMBIX Uil MPHOOPETEHUs] YMEHHH OpUEHTHPOBATHCS B MHPE
BEIIECTB M XHMHUYECKHX SBJICHHM, HMMEIOIIMX MECTO B IMpPHUPOJE, B MPAKTHUUECKOM W
MTOBCETHEBHOM KHU3HU;



® Da3BUTHE YMEHUH U CIIOCOOOB MEATCIIBHOCTH, CBS3aHHBIX C HAONIOMECHHEM M OOBSICHCHHEM
XUMHYIECKOTO IKCIIEPUMEHTA, COOITI0IEHUEM TTpaBmil 0€30IIaCHOTO OOPAIICHHS C BEIECTBAMH.

Hapsny ¢ atum, comepkaTenbHas XapaKTEpUCTHKA Iiejeld W 3aJad U3ydeHUs MpeaMera B
nporpaMMe 10 XHMHH YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH TNPHOPUTETAMU B
cucreMe cpemHero obOmiero oOpazoBanms. CeromHs B TIPENOJaBaHUW XUMHH B OOJBINCH CTEICHH
oTHaéresl MpeaNoYTeHHE MPAKTHYECKOW KOMIIOHEHTE COJEpKaHWsi OOydYeHHs, OpPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHUKA 00IIe00pa3oBaTeNbHON OpraHu3alluy, BJaJICiolero He HabopoM 3HaHWU, a
(YHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUU U
IIPUMEHEHHUS MX B peajbHOM JKU3HU JJIS PEIICHHS ITPAKTHYSCKUX 3a1a4.

B cBs3u ¢ 3TUM NpU HM3y4YEHHH mpenMera «XHMUs» JIOMUHHpYIOIIee 3HAYCHHE MPUOOPETaroT
TaKue Ieln U 3aJa4M, KaK:

amanTamnys oOy4aroIUuXcs K YCIOBHSAM JWMHAMHYHO pPa3BUBAMOIIETOCS MHUpPa, (HOPMHUpPOBaHUE
WHTCIUICKTYalIbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOATCIIbHOMY IPUHATUIO I'PAaMOTHBIX pemeHHﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BEHICCTBAMHU U UX IPUMECHCHHUEM

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUH), HMEIOIINX
YHUBEPCAJIBHOC 3HAUCHUEC JI Pa3IMYHBIX BUIOB ACATCIbHOCTH: PCUICHUA HpOGHCM, IIOMCKa, aHaJIhu3a "
00paboTku MH(POPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B IMO3HAHMM XHMHHU, a TAK)Ke OIS OLIEHKH C IO3MIMH 3KOJOTHYEeCKOH 0e30MacHOCTH
XapakTepa BIUSHUS BEISCTB U XUMUYESCKUX MPOIICCCOB Ha OPraHM3M UeJIOBEKa U MPUPOIHYIO CPEY;

Pa3BUTUC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCT€I>1
00y4aroNUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETAaTh HOBBIC 3HAHMSI TI0 XUMHH B COOTBETCTBUU C
KNU3HCHHBIMU HOTpe6HOCT$1MI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(l)OpMa]_[I/IOHHLIC TEXHOJIOT'UHN dJIA ITOUCKa
W aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIM XUMHUECKOTO COACPKAHMUS

(GhopMUPOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATUBHOTO W JIOTMYECKOTO MBIIUICHUS,
HAOJII0IaTEIILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, MPHU
IJIAaHUPOBAHUHN U TPOBEACHUN XUMHUUYCCKOI'0 OKCIICPUMEHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHCTHUECKOW HANpaBIEHHOCTH XHMUH, €€
Ba)KHOU pPoOJin B pCHICHUUN I‘J'IO6a.HBHBIX HpO6HeM padrvoOHaJIbHOI'0 MPUPOJOIOJIb30BaHUA, IMOMOJTHECHUA
JHEPreTHUECKUX PECYPCOB U COXPAHEHMsI TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOTO OTHOILICHUSI K IPUPOJIC U CBOEMY 3JI0POBBIO, a TAK)KEe MPUOOPETEHUS OIBITA UCIIOJIb30BaHUS
MOJYYCHHBIX 3HAHWU JUIsl MIPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIMsAX, CBA3aHHBIX C XHUMHUYECKUMH
SIBIICHHUSIMH.

B yuyeOHOM 1utaHe cpesHero o6biero oopa3oBanus mpeaMer « XuMus» 6a30BOr0 YPOBHS BXOJUT B
COCTaB MpeaMeTHOU 00acTu «ECTecTBeHHO-HAYYHBIC TIPEAMETHD.

OO01ee 9nco 4acoB, OTBEACHHBIX JUIS M3y4YeHHsT XUMUM, Ha 06a30BoM ypoBHe B 10 kmacce — 34
yaca (1 gac B Hefielmo).



COJEPKAHME
10 KJIACC
OPTAHUYECKAS XUMMUSI.

TeopeTnyeckne OCHOBbI OPraHUYeCKOil XUMHUH.

IIpenMer opranmyecKoi XUMUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B TOJYUCHHH HOBBIX
BEILIECTB U MaTepHayioB. Teopus: CTpoeHUs opraHuyeckux coenuuenuit A. M. BytnepoBa, e€ oCHOBHBIC
nosiockeHusi. CTpyKTypHBbIE (OPMYJIBI OPraHUYEeCKHX BeIIeCTB. [ omonorus, uzomepus. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCAMHECHUIX — OJJUHAPHBIC U KPaTHBIC CBA3H.

[IpencraBnenne o kiaccuUKaMU OPraHUYECKUX BemlecTB. HOMEHKIaTypa OpraHu4ecKHx
COCIIMHEHUH (CHCTEMaTHYeCKas) M TpPUBHAJIbHBIC HAa3BAHUS BAXKHEHIIMX TPEACTABUTEIICH KJIaCCOB
OpPTraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIBHBIE METOABl H3Y4YCHHUS BEUIECTB M HX MPEBpAIICHUI: O3HAKOMJICHHE C
o0pa3aMy OpraHMYecKWX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpraHNYCCKUX BCIICCTB, Ha6J'IIOZ[eHI/I€ U OIHMCAaHUC JACEMOHCTpAMOHHBIX OIILITOB II0 MNPCBPAlICHUIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHWH (IUIaBJIeHHE, 00yTIMBaHUE U TOPCHUE).

Yraesoaopoasl.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psiA. MeTaH u 3TaH — MpOoCTeHIIne NpeacTaBUTeNn
aNKaHOB: (M3MYECKUE W XHMHYECKHE CBOWMCTBAa (peakiMM 3aMEUICHUS] W TOPCHUs), HAXOXKICHHE B
MIpUpPO/IE, TTOJTyYeHUE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHM pAa. ODTWIEH U MpONWIeH — INpocTenive
NpEACTaBUTENI  alKCHOB: (H3MYeckne W XUMHUYECKHE CBOWCTBa (peakiuyd THUIPUPOBAHUS,
rajJloreHUPOBaHUs, THIpaTallii, OKUCICHNS U TIOJIMMEPHU3AliH), TOJIy4YeHUEe U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MeTunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHISCKHE CBOWCTBA
(peakuus nomumepuzanun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJNKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUsS, TOMOJIOTHUECKHN psANl. ANETWIEH — MPOCTEHIInn
NpPEACTAaBUTENb AaJKUHOB: COCTaB, CTpOeHHE, (U3NUYECKUEe M XUMHUYECKHE CBOWCTBAa (peakluu
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALMN, TOPEHHST), TOJIyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (QU3MUYECKHME W XHMHUYECKHME CBOMCTBa (peakLuH
rajJloreHUpPOBaHMUS U HUTPOBAHUS), OJyYEHUE U IPUMEHEHHE. 10yo1: cocmas, cmpoenue, uzudeckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUPOSAHUs U HUMPOBAHUS), NOAYHEeHUue U NpuUMeHeHue.
TokcuuHocTh apeHoB. ['eHeTHUecKas CBS3b MEXAY YIVIEBOJIOPOAAMH, NPUHAICKALIMMU K Pa3IMYHbIM
KJlaccam.

ITpupoaHble HCTOYHHMKH YTiieBogopoaoB. Ilpupoanslii ra3 u nomytHele HeTaHbIe ra3el. Hedts 1
e€¢ mnpoucxoxknenue. CrocoObl mepepaboTkum HE(TH: TEPErOHKA, KPEKUHT  (TEPMHUYECKHH,
KaTaJIMTHYeCKHit), muponu3. [IpoaykTel nepepaboTku HE(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKy.

OKCIIEpUMEHTAIbHBIE METOABl H3YUYEHUS BEIIECTB W UX MPEBPALICHHUI: O3HAKOMIIEHHE C
o0pa3uamMu IIacTMacc, KaydyKoB U pe3uHsbl, Kojuekuun «Hed1b» u «Yromasy, MoaennpoBaHue MOJIEKYT
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IIPOBEJACHNE NPAKTHYECKOW paboThl: MOMy4YeHHE 3TWIIEHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnele 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHMYECKOH peakiuy (Macchl, 00b&Ma, KOJIWYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucsiopoacoaepskaniue oprannyeckue coeJuHeHu .
IIpenensHBIe OTHOATOMHBIE CIUPTHL. METaHOI M 3TaHOI: CTpOeHHe, (PU3NIECKHe U XUMHUECKHE
CBOIicTBa (peakIuu C AaKTUBHBIMH METaJIaMH, TaJOT€HOBOJOPOJIAMHU, TOpPEHHE), TPHUMEHEHHE.



Bopoponubie cBsi3M MeXAy MOJEKylnaMd crnupToB. [leiicTBue MeTaHOda W 3TaHONAa Ha OpPraHU3M
YeJIoBeKa.

MHoroaToMHble COHUPTHL. DTWICHTIUKONIb M TIHULEPHH: CTPOCHUE, (UIUUECKUE M XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBUE CO IIEIOYHBIMH MeTalJlaM{, Ka4eCTBEHHAs PEakUusi Ha MHOTOATOMHBIE
cnupThl). JleficTBre Ha opraHu3M denaoBeka. [IpuMeHeHre riuuepruHa u 3TUICHIIIUKOIIS.

®DeHoN: CTPOCHWE MOJEKYJbl, (HM3WYEeCKHe M XWMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (heHoma.
IIpumenenne dheHona.

Anpneruapl U kemoHuvl. PopManbAerul, aueTaabAeIHI: CTPOEHHE, (QU3NYIECKHe U XHMHUYECKHUE
CBOWCTBA (PEeaKLK OKHCIICHHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKI1H), IOJIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IMIpEAETbHbIE KapOOHOBbIE KHUCIOTBL. MypaBbUHAsi M YKCYCHas KHUCJIOTHI:
cTpoeHHe, (DM3MYECKHEe W XHMHYCCKHE CBOMCTBa (CBOMCTBa, OOmMME IS Kilacca KHCIOT, PEaKIHs
srepudukanum), noaydeHne U npumeHeHne. CTeapuHoBas M OJICMHOBAs KHUCIOTHI KaK IMPEICTABUTEIH
BBICIIMX KapOOHOBBIX KHCIIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxusble 3(upbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbIX 3¢Gupos. JKupsl.
I'upponus xxupos. IIpuMenenue xKupoB. buonoruueckast pojib JKUPOB.

YrieBoapl: cocTaB, KiacCU(pUKAIUs YTriIeBOAOB (MOHO-, AW- W TONUcaxapwisl). [mroxo3a —
NPOCTEHIINIT MOHOCAaXapHuIl: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MYECKHEe U XUMHYECKHE CBOWMCTBA
(B3aumogeiictBue ¢ rumpokcuaom Mmemu(ll), okucieHne ammuavHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE IJIIOKO3bl), HAXOXIEHHE B MPHPOJE, NMPUMEHEHHE, OHOIOTHYECKasl POJib.
®oTtocuHTe3. PPyKTO3a KaK U30MEP ITIIOKO3BIL.

Kpaxman u nemmosno3a Kak OpUpoAHble moauMmepbl. CTpoeHHe KpaxMana M LEJUTIOJIO3bI.
dusnyeckre 1 XUMUIECKHE CBOICTBA KpaxMaia (THAPOIN3, KAUECTBEHHAS PEaKLUs C HOJIOM).

OKcIepuMEHTaNbHbIE METOBI H3yUEHHS BEILECTB M UX MPEBPAIlCHHUH: IpoBeaeHUe, Ha0m0AeHHEe
W ONHMCaHWe JEMOHCTPALIOHHBIX OMBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIC PEaKUUH OIHOATOMHBIX
crupToB (oKkuciIeHue aTanona okcunom meau(ll)), MHOroaToOMHBIX CTUPTOB (B3aUMOJIEIICTBHE ININIIEPUHA
¢ tuapokcugom wmenu(ll)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pacTBOpoM okcunpa cepebpa(l) u
runpokcugom menu(ll), B3auMopelcTBue Kpaxmaia ¢ HMOAOM), HMPOBEACHHE IPaKTHYECKOH palOoThI:
CBOIICTBa pacTBOPa yKCYCHOM KHCIIOTHI.

Pacuérnele 3anaun.

Brrancienns mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIMK MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOTHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3oTcoaeprKale OpraHndeckiue CoOeTMHEHMS.

AMUWHOKHCIIOTBI Kak aMQOTepHble OpraHuYecKue coeAuHeHus. Dusznveckne W XUMHUYECKHE
CBOIICTBa aMHHOKHCIIOT (Ha MpUMepe MuinHa). bronorndyeckoe 3HaueHne aMUHOKUCIIOT. [lenTunap.

Benku kak mpupoIHbIE BEICOKOMOIIEKYIISIPHBIE cOeTUHEHUs. [lepBUdHas, BTOPUYIHAS M TPETHYHAS
CTpYKTypa 6enkoB. XMMHYECKHE CBOIICTBA OEIKOB: THAPOIU3, IEHATYpAllMs, KAaUeCTBEHHBIE PEaKIH Ha
Oenkm.

DKcIepuMeHTANbHBIE METOJIbl U3YyUeHHsI BEIIECTB M UX MPEBPANICHUIN: HAOIIOJCHUE W OIHMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalys OENKOB IPH HATPEBAHWH, [IBETHBIC PEAKIIUN OEITKOB.

BbicokoMoJiexyIsipHbIe cOeTUHEHN .

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COSINMHECHUN: MOHOMEp, MOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AINH, CPEOHSAS MOJeKyasipHas Mmacca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — TOJIMMEPHU3ALHS U TIOJIMKOHICHCALIHSL.

OKCIIepUMEHTANbHBIE METOJbl H3YyYEHHs BEIIECTB M WX NPEBpALICHUH: O3HAaKOMJICHHE C
o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MEXNpEeAMETHBIX CBsI3ed NpU U3y4eHUH opraHudecko xumuu B 10 kimacce
OCYILECTBIISIETCSl Yepe3 MCIOJb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M TOHSITHH,
SBJISIFOINMXCSL CHCTEMHBIMU JIJIsl OTACIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO01ue eCcTeCTBCHHO-HAyYHBIC TIOHSATHUS: SBICHUE, HAYYHBIH (DaKT, TUIMOTE3a, 3aKOH, TEOpWs,
aHaNM3, CHUHTE3, Kilaccu(uKamus, TMEPUOJAUYHOCTh, HAONIONCHUE, W3MEpPEHUE, OSKCIICPUMEHT,
MOJICTUPOBAHHUE.

®dusuka: Martepus, DHEpPrHs, Macca, aroM, JJIEKTPOH, MOJICKYJa, 3HCPreTHYCCKHUN YPOBCHB,
BEIIECTBO, TeNo, 00BhEM, arperaTHOC COCTOSHHE BEIIECTBa, (U3WYECKHME BEIWYMHBI M CIUHHIBI WX
U3MEpPEHHUSI.

buonorns: kmetka, opramm3M, Owocdepa, OOMEH BemecTB B oOpraHusMe, (HOTOCHHTE3,
OMOJIOTHYECKY aKTUBHBIE BEIIeCTBa (OEIIKH, yTIeBOIbI, JKUPHI, PEPMEHTHI).

Teorpadus: MuHEpasbl, TOPHBIC TTOPOJIBI, OJE3HBIC HCKOMAEMBIE, TOILTUBO, PECYPCHI.

TeXHONOTHs: TUINEBbIE NPOAYKTHl, OCHOBBI PAIMOHAIBLHOTO THTAHUS, MOIOIIME CPENICTBA,
JICKApCTBCHHBIC M KOCMETHUYECKHE TMpenapaThl, MaTepHaibl M3 HCKYCCTBEHHBIX WM CUHTETHUYECKHX
BOJIOKOH.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JJMYHOCTHBIE PE3YJIbTATBI.

B cooTBeTCTBUU ¢ CUCTEMHO-JEATEILHOCTHBIM MOIX0JI0OM B CTPYKTYPE JUYHOCTHBIX PE3yJIbTAaTOB
OCBOGHHS TIpeAMeTa «XHWMHS» Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS BBIACIEHBI CIEAYIOIINE
COCTaBJISTIOIIHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUHCKON TpaXTaHCKOH HWIASHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIIEHOCTH U CAMOOTIPEIETICHHUIO;

HaJIMYHe MOTHBAIINH K O0YIEHUIO;

[eJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHHX YyOEXIEHWH JHUYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEH W UCTOPUYECKUX TPAIUINil 0a30BOM HAYKH XUMHM;

TOTOBHOCTh M CIHOCOOHOCTh OOydYaroOmMXCs pPYKOBOJCTBOBATHCA B CBOEH JEATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, PUCYIIIMMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHUS;

HaJIM4YNe TMPaBOCO3ZHAHUS SKOJOTHYECKOW KYJIBTYphl W CHOCOOHOCTH CTAaBHUTH IENH W CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIMaHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XWMHsD IOCTHUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCTIUTATEBHOMN JESITENTFHOCTH B COOTBETCTBHU C TYMAaHHCTUYECKHMH, COI[HOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSIMH W HJ€AIaMHd POCCHHCKOTO TPa)XTaHCKOTO OOIIeCTBa, MPHHATHIMA B
oOmmecTBe HOpMaMH W TIPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIONIUMH IIPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YIaIONIUXCA.

JImaHOCTHBIE pe3yNbTaThl OCBOSHHS TpeAMeTa «XHUMHS» OTPaxaroT cPOPMHPOBAHHOCTH OIBITA
MO3HABATENFHOW M MPAKTHYECKOW JEATENFHOCTH OO0YYAIOIIMXCS 10 pean3aliyl MPUHSITHIX B OOIIECTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasknaHCKOro BOCIMTAHUS!

0CO3HaHMUS OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPABOTIOPSIIKY;

MIPEICTABIICHUS O COIMATBLHBIX HOPMaxX M MPaBUIIaX MEKIUIHOCTHBIX OTHOIIICHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JAaHUHM YYEOHBIX TPOEKTOB,
pellleHnr Y4eOHBIX U MO3HABATEIBHBIX 33124, BHIIOJTHECHUN XUMUYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI JIPYIHX IPU
aHaJM3e pa3InIHbIX BUJIOB y4eOHOU JeATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K UCTOPUIECKOMY F HAYYHOMY HACJICTUI0 OTEYECTBEHHON XIUMUH;

YBaXXEHHUSI K TIPOIECCY TBOPUECTBA B OOJACTH TEOPHHM W MPAKTUUYECCKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUSl TOTO, YTO JOCTIKEHHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HaOII0AeHHUN, KPOMOTIUBBIX
9KCTIEPUMEHTAILHBIX TTOMCKOB, IIOCTOSHHOTO TPY1a YIEHBIX U MTPAKTHKOB;

WHTEpeca W TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH U IMOCIEAYIONIEM aHaiu3e WHPOPMAIUH O
MEePEIOBHIX TOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CITOCOOHOCTH OIICHWBATh CHUTYAIlM¥, CBS3aHHBIC C XHUMHYCCKUMHU SBICHHUSIMH, ¥ TPUHUMATH
OCO3HAHHBIC PEIICHHSI, OPHCHTHPYSICh HA MOPAIBHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATEL CBOE MOBEJACHUE U MTOCTYIIKH CBOMX TOBAPHIICH C MTO3UIIMK HPAaBCTBEHHBIX
Y IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBBS:

NOHUMAaHUsl IIEHHOCTeW 3J0poBOro W Oe3omacHOro oOpasza JKWM3HH, HEOOXOOUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXHYECKOMY 310POBbIO;

coOJIFOIeHUsT TIPaBUI O€30MaCHOTO OOPAIICHHUS C BEIECTBAMU B OBITY, TIOBCSTHEBHOMN JKU3HU U B
TPYZOBOH I€ATENBHOCTH;

MMOHUMaHUsl [IECHHOCTH TPaBUI WHIUBUAYATBHOTO U KOJUICKTUBHOTO O€30TAaCHOTO TOBEICHUS B
CUTYaIlUsIX, YTPOKAIOIIUX 3OPOBBIO U XKU3HU JIIOJICH;



OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BPEAHBIX TNPHUBBIYEK (YMOTPEONECHHUsS] aJIKOTOJS,
HapKOTUKOB, KypEHHS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B Y4eOHO-MUCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPUECKOU U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acTHE B PEHICHHH IPAKTHYECKUX 3a[a4 COLMAIbHON HANPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIb);

MHTEpeca K MPaKTHUECKOMY H3YYEHHIO Ipodeccuil pasindyHOro poia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUS IPEAMETHBIX 3HAaHUH [T0 XUMUY;

YBa)KEHUSA K TPYAY, JIOIAM TPyJa U pe3ylIbTaTaM TPYAOBOU AESATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HHIMBHUIYaJbHOH TpaeKTopuu oOpa3zoBaHus, Oymyiei
npodeccu M peayn3aliu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CITOCOOHOCTEH K XUMHH, HHTEPECOB H ITOTPEOHOCTEH 001IIeCTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIeCOO0Pa3HOro OTHOLICHUSI K NPUPOJE, KaK UCTOYHMKY CYIIECTBOBAHHS KU3HU
Ha 3emiie;

NOHUMAaHUS TJ00aJbHOTO XapakTepa SKOJOTHMUECKHX TNpoOJieM, BIHMSIHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEebl;

OCO3HAaHMS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JAOCTM)KEHUH XMMHUHU Ul PEIICHHS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTHUBHOTO HENPUATHUS ACUCTBUM, MPUHOCSAIINX BpPEl OKPY’Kalolled NMPUPOJHOH cpele, YMEHUs
MPOTHO3UPOBATh HEOJArONPHUATHBIE 3KOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX IEHCTBUI H
MIPEeOTBPAIATh UX;

HaJIMYHs pa3BUTOTO 3KOJIOTMUYECKOT0 MBIIIJICHHS, DKOJIOTHYECKON KYJIbTYpBI, ONbITa AESTEIbHOCTH
SKOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B II03HABaTENbHOM,
KOMMYHHUKAaTHBHOM M COLMAJbHOW TPAaKTHKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO IPOTHUBOCTOSTH
uzjeonoruu xemodooduu;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayK{ U OOIECTBEHHOM MPaKTHUKH;

MOHUMaHUs crenn(PUKN XUMUH KaK HAyKH, OCO3HAHUs €€ posid B JOPMUPOBAHUHN PAUOHAILHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTaBICHUSI 00 OKpYXKAroIeM MHUpE KaK O €JUHCTBE
MPUPOJIBI M HYEJIOBEKa, B MO3HAHMWU IPHPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU JUI COBPEMCHHOM IMBWIM3AlUU: B €6
TYMaHHUCTHYECKOI HaNpaBIeHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHabHOW KYJIbTYpPHI,
pelIeHHH TIO0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM,
MUILIEBON W DKOJOTHMYECKOM 0e30IMacHOCTH, B Pa3BUTHU MEIUIMHBI, 00ECTICUCHUU YCIIOBHI YCIIEIITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOW IPAaMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METO/IOB MTO3HAHMSA, NCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh TOJyYaeMble 3HAHHS JJIsl aHaiu3a U OOBICHEHUS
SIBIICHUH OKPY)KAIONIET0 MHpa W TPOUCXOJSAIIMX B HEM HM3MEHEHWH, YMEHHUs JieJiaTh 0OOCHOBAHHBIC
3aKIIFOYEHUS] Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS JAaHHBIX C IENbI0 MONYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO HCIIONb30BaTh XMUMHUYECKHWE 3HAHUS AJIS PelIeHus: MpoOiieM B
pEaJIbHBIX )KU3HEHHBIX CUTYalHAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON e TENTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M caMOOOPa30BaHHIO, K aKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHHMH IO XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSM TPyAa B pa3IMYHbIX cepax mpodhecCHOHaIbHON NeITeNbHOCTH.



METAHNPEJIMETHBIE PE3YJIBTATBI.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHHS Y4eOHOTO MpeaMeTa «XHUMHUS» Ha ypPOBHE CPEIHEro
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe I (OPMHPOBAaHWUS  MHPOBO33PEHHUS  OOYYAOIMIUXCS  MEXKTUCIHUILIMHAPHBIC
(MexTpenMeTHbIE) OOIIeHayqIHbIE TMOHSTHSA, OTPAYKAIONIME IEIOCTHOCTh HAYYHOW KapTHHBI MHpa W
crier Ky METOJIOB MMO3HAHMS, UCTIOIB3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIeCTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAay4HBI (DAKT, MPHUHIMWI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpPHS,
WCCIIeJOBaHNE, HAOMIOIEHNE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHHUBEpCaNbHbIE yUeOHble MeHCTBHUs (TIO3HABAaTEIbHBIE, KOMMYHHUKATHBHBIC, PETYISITUBHEIE),
obOecrnieunBaromue (GopMupoBaHWe (QYHKIMOHAIBLHOW TIPaMOTHOCTH M COIUAIBHON KOMICTCHIIUU
o0yJaronuxcs;

CIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTINHAPHEIE,
MHUPOBO33PCHUCCKHUE 3HAHUS U YHHUBEPCAIbHBIC Y4eOHBIC NCHCTBHS B TMO3HABATEIBHON W COLUAIBHOMN
MPaKTHKE.

MeTtanpeaMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMH  yUCOHBIMHU
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OBiajieHUe YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEJILHBIMH JICHCTBUASIMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBAThH POOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPEACIATh LEIH JCATEIBHOCTH, 3a/1aBas HMapaMeTpbl U KPUTCPUU UX JOCTHIKECHUS, COOTHOCUTh
PE3YIBTATHI ACATCIIbHOCTHU C ITOCTABJICHHLBIMU LCIIAMU,

HCIIOJIb30BAaTh P OCBOCHUU 3HAHUN HpI/IéMLl JIOTUYCCKOI'0 MBIIIJICHUA — BBIACIIATH XapaKTCPHBIC
IIPpU3HaKH HOHATHUH U YCTaHaBJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOINHE IOHATUA IJIA
00BSACHEHHS OTEIBHBIX (DAKTOB U SBJICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUH JIJIsl KITAaCCU(UKAIIMU BEIIESCTB M XUMHUECKUX PEAKITHIA;

YCTaHaBJIMBATh MPUYMHHO-CJICACTBCHHBIC CBA3U MCKIY U3YyYaCMbIMU SABJICHUAMU,

CTPOUTH JIOTUYCECKHUE PaACCYKIACHUA (I/IH):[yKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATH BBIBOIBI U
3aKITFOYEHUS;

MIPUMEHSATH B MPOIIECCe TIO3HAHUS, UCIIONB3YeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBBIBATE MOJIENFHBIC TPEACTABICHHS] — XMMWYECKHI 3HAaK (CHMBOJI) SJIEMEHTa, XUMHUYECKas
¢dhopMyna, ypaBHEHHE XUMHUECKOH peakluy — MPU PEelIeHNH YIeOHBIX TTO3HABATEIBHBIX U MPAKTHIECKUAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIIni.

2) 6a3oBbIe HCCIEI0BATEILCKUE €iCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHWSI BEIIECTB U XMMHUYECKUX PEAKIIHIA;

(dhopMyITUpPOBaATh IEIU ¥ 33J1a4l UCCIIEIOBAHMS, UCTIOIh30BATh IMOCTABICHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (DOPMHUPOBAHUS
TUTIOTE3bI 110 MPOBEPKE NMPABUIHLHOCTH BHICKA3BIBAEMBIX CYK/ICHHIA,

BIIQJICTh  HAaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWS W TMPOBEICHUS  YUYEHUYECKHUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWs HAONIOAATh 3a XOJIOM IPOIECcCca, CaMOCTOATEIHHO
MPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 000OIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTHU
Pe3yIbTaTOB UCCIICIOBAHNUS, COCTABISATh 000CHOBAHHBIN OTYET O MPOJIENIaHHON padoTe;

MpPHOOpETaTh OMBIT YYEHUYECKOH HCCIEIOBATEIBCKOW W MPOEKTHOU JeATENHLHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETLHOMY IIOMCKY METOJIOB PEIICHHS IMPaKTHYECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX WCTOYHHMKAX WHGopMaImu (HAyYHO-TIOMYJIIpHAs JIUTepaTypa
XUMHYECKOTO COJEpXKaHHs, CIIPaBOYHbBIE TTOCO0uSs, pecypchl HTepHeTa), aHaIM3UpOBaTh WHHOPMAITHIO
pPa3IMYHBIX BUJIOB M (QOpPM MpPEJCTAaBICHUS, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTh U
HENPOTHBOPEUNBOCTb;



(hopMyTUPOBATH 3aMPOCH] U MPUMEHSThH Pa3IMYHbIC METOMIBI IPU MMOUCKE U 0TOOpe MH(MOPMAITUH,
HEOOXOMMOH JIJIsl BBITOJTHEHMSI YISOHBIX 3a/1a4 ONMPECIIEHHOTO TUIIA,

npuoOOpeTaTh ONBIT HWCIOJNB30BaHHUA HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTUH U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOWpATh ONTHUMANBHYIO (GOpMY TMpencTaBiIeHus WHGOpMAUN (CXeMBl,
rpaduku, grarpaMMel, TaOIUIBI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIA s3BIK B KauecTBE CpeACTBA MpH paboTe ¢ XMMHYECKOH HWH(popManuei:
MPUMEHATh MEXIpeaMeTHble ((PU3NdecKrne W MaTeMaTH4YecKhe) 3HAKW W CHUMBOJBL,  (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISITHOCTH.

OgJiajieHHe YHUBEPCAILHBIMH KOMMYHUKATHUBHBIMH JIEHCTBUSIMU:

3ajaBaTh BONPOCHI MO CYIIECTBY OOCY)KJAaeMOH TeMbl B XOJ€ IUaiora W/HIM JUCKYCCHH,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATh CBOW MPEIJIOKECHUS OTHOCHUTEIHHO BBIMONHEHHS MPEUIOKEHHOMN
3a1a4u;

BBICTYNIaTh C MpE3CHTAllMed pPe3yNbTAaTOB TO3HABATEIbHON JEATETHHOCTH, TONTYYEHHBIX
CaMOCTOSITETIHHO WJIM COBMECTHO CO CBEPCTHHKAMH TMPH BBITIOJHEHUM XUMHYECKOTO 3KCIICPUMEHTA,
MPaKTUYCCKOW pabOThI MO UCCIIETIOBAHUIO CBOWCTB U3yYaeMbIX BEIECTB, peallU3alud y4eOHOTO MPOCKTA
¥ (GOPMYJIUPOBATH BBIBOJIBI 0 PE3yNbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM COTTIACOBAHMS MO3UINH
B X07Ie 00CyXIeH!s 1 00MEHa MHEHUSIMHU.

ORiiajieHle YHUBEPCAIBLHBIMH PETyJIsITHBHBIMH JICTBUAMU:

CaMOCTOSITETIHHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACATEILHOCTD, OTPEIEIISS
e€ menm W 3a7add, KOHTPOJMPOBATH M TO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh MpeiaracMbIil
NTOPUTM JCHUCTBHU TPU BBIMOJHEHUU YYCOHBIX M HCCIEIOBATENBCKUX 3a/ad, BBIOMpaTh HaubOolee
3¢ eKTUBHBII crIOCO0 MX pEIICHUs ¢ YYETOM IOJIYYCHHUS HOBBIX 3HAHMU O BEIISCTBAX M XMMUYCCKHX
peaxIusx;

OCYILIECTBIISTh CAMOKOHTPOIIb CBOEH JESITETFHOCTH Ha OCHOBE CAMOaHAIN3a U CAMOOIICHKH.

HPEJIMETHBIE PE3YJIbTATDI

[IpenMeTHBIC pe3ysIbTaThl 0OCBOEHUS Kypca «OpraHudyeckas XUMHUsD) OTPaKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUH O XHUMHYECKOH COCTABISIONICH E€CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B IMO3HAHWU SBJICHUIN MPUPOBI, B GOPMUPOBAHUU MBINUICHUS U KYJIbTYPhI
JTUYHOCTH, €€ (QYHKIHMOHATBHON TPaMOTHOCTH, HEOOXOMUMOMN JUIsl pellieHHs MPAaKTHYCeCKUX 331ad U
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M TPUPOIHOM Cpejie;

BJIAJICHUE CHUCTEMOW XHMMHUYECKHX 3HAHUI, KOTOpas BKJIOYAET: OCHOBOIMOJATAIONINE TMOHSITHS
(XMMHYECKHIA  DIIEMEHT, aToM, DIEKTPOHHAs O00O0JIOYKAa aroma, MOJIEKyJa, BaJCHTHOCTS,
3NIEKTPOOTPUIIATEIBHOCTh, XUMHYECKast CBsA3b, CTPYKTypHas (Gopmyna (pa3BépHyTas M COKpaliéHHasl),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN OO0BEM, YIIEPOAHBIA CKeNeT, (yHKIMOHAIbHAS TPYIIa, PajuKal,
M30MEpHs, U30MEPhI, TOMOJIOTUYECKHIA PsJI, TOMOJIOTH, YTIIEBOJOPOIBI, KUCIOPOA U a30TCOACpIKAIINE
COCJIMHEHVSI, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIUHEHUS); TCOPHH U
3aKOHBI (TEOpHUs CTPOEHHWs] OpraHuveckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHUU; MHPOBO33PEHYECKHE 3HAHUS, JICKAIUES B
OCHOBE IMOHUMAaHUS MPUIMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHHN, (PAKTOIOTHUECKUE CBEJICHUS O
CBOICTBAx, COCTaBe, MOMYYCHHN U O€301aCHOM HCIOIh30BAHUU BAKHEHIINX OPraHUYEeCKHX BEIIECTB B
OBITY ¥ IPAaKTUYECKON JESITETLHOCTH YEIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHHWH BBISBISATh XapaKTepHbIC NPU3HAKH IOHSTHUN, YCTaHABIUBATH HX
B3aMMOCBSI3b, HKCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHS TPU OIMCAaHUHM COCTaBa, CTPOCHUS U
MPEeBpaIICHUH OPTaHUYECKUX COSAMHCHUH;

c(hOpMUPOBAHHOCTh YMEHHHA WCIONB30BATh XWMHUYECKYI0O CHMBOJHKY JJIsi COCTaBIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHOH) (OpMYyNT OPraHUYECKUX BEIIECTB U
YpaBHCHUH XUMHYCCKHX PEaKIWH, W3rOTABIUBATH MOJETH MOJEKYJ OpPraHMYECKUX BEIIECTB JIIS
WITIOCTPAIIMU HX XUMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpMUPOBAaHHOCTh YMEHUIH YCTaHABIWBATH TPUHAMJICIKHOCTh HW3YYCHHBIX OPTaHUYECKHUX
BEIIECTB M0 HUX COCTaBy M CTPOCHUIO K ONpEeACIEHHOMY KiacCy/Tpylie COeAMHEHHUH (YIIeBOAOPOIHL,
KHCJIOPOJl U a30TCOACPIKAIIUE COSANHEHHS, BEICOKOMOJIEKYJIISIPHBIE COCIMHEHUS), AaBaTh UM HA3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIbHBIC Ha3BaHUS OTAEIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TMPOMHJIEH, AaleTWICeH, OJTWICHIJINKOIb, TJIHIEPHH, (EeHOI,
dbopManplerun, aneTalbAeTH], MYypaBbHHAs KHCJIOTa, YKCyCHas KHCJIOTa, OJEWHOBAas KHCIIOTa,
CTeapuHOBasI KHCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, IeJTI0I03a, TITHIINH);

c(hOpMHUPOBaHHOCTh YMEHHS OTPEAETATh BUIBI XUMUIECKOH CBS3HM B OPTAaHUYIECKUX COEIMHEHHX
(omuHApHBIC U KPaTHBIC);

c(hOpMHUPOBaHHOCTH YMEHHS MMPUMEHSTD MTOJIOKEHUS TEOPUU CTPOCHHUS OPTaHMYECKHX BEIIECTB A.
M. BbytnepoBa sl OOBSCHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHS;, 3aKOH
COXpaHEHUs1 MacChl BEILIECTB;

c(hopMHUPOBaHHOCTh YMEHHH XapaKTEpPH30BAaTh COCTaB, CTPOEHHE, (PH3NUECKHe W XUMHUYECKUE
CBOICTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, STHICH,
MIPOTIWIICH, alleTuieH, Oytamuen-1,3, meTunOyraaueH-1,3, OEH30J, METaHON, 3TAaHOJ, STHICHTIUKOIIb,
rmneprH, (HEHON, aleTanblern]], MypaBbHHAsA W YKCYCHAas KHCJIOTHI, TIIOKO3a, KpaxMal, IeJUTioI03a,
aMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO) CBSI3b MEXIy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYI;

c(hOpMHUPOBaHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHWKH YTIEBOJOPOIHOTO CHIPh (HE(TS,
MPUPOJHBIA Ta3, Yrojb), CHOCOOBI WX TMEepepabdoOTKM W TNPAKTHYECKOe IPHUMEHEHHE TPOAYKTOB
nepepaboTKy;

c(hOpMHUPOBaHHOCTh yYMEHWW MPOBOJIUTH BBIYUCICHUS 1O XHUMHYECKAM YypaBHEHHSM (MacChl,
00B€Ma, KOMMYECTBA WCXOMHOTO BEMIECTBA WJIM TPOAYKTAa PEaKIUH 1O H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MM MPOAYKTOB pPEaKIInN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJIETh CHCTEMOW 3HAHMH OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, HCIONBb3YEMBIX B XUMHMM TPU H3yYEHHH BEUIECTB M XUMHUYECKHUX sABJIeHHH (HaliromeHue,
M3MEpeHHe, OSKCIIEPUMEHT, MOJEIMPOBAHME), HCIOJIb30BATh CHCTEMHBIE XUMHUYECKHE 3HAHHUA IS
TNPUHATUS PEMICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHHM COOJIOAAaTh TpaBUia IOJb30BAHMS XUMUYECKOW TOCYI0W U
nabopaTopHbIM O00OpY/ZOBaHMEM, a TaKKe TMpaBuia OOpalleHHs C BEHIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

chOPMHUPOBAHHOCTh ~YMEHHMH IJIAHUPOBaTb ¥ BBINOJNHITH XUMHYECKHHA  JKCIIEPUMEHT
(mpeBpaleHus] OpraHU4ecKUX BEIIECTB NMPU HATPEBAHUH, MOJYUYEHUE 3THUIIEHA U U3YUYEHHE €r0 CBOMWCTB,
Ka4eCTBEHHbIC PEaKIMK OPTraHMYECKWX BEIECTB, JCHATypalus OCKOB TpH HarpeBaHWHW, IIBETHbHIC
peakiuu OeKOB) B COOTBETCTBHY C MTPABUIIAMH TEXHUKU 0€30TIaCHOCTH MPH 0OPAIICHUH C BEIECTBAMH U
nabopaTopHbIM 00OPYZOBAaHHEM, MPENCTABIATh PE3YJIbTAThl XUMHUYECKOTO JKCIEepHUMeHTa B (opme
3alUCH YPaBHEHHWH COOTBETCTBYIOIMX pEaknmuid W (HOpMYIHpPOBaTh BBIBOJBI Ha OCHOBE OTHX
pe3ynbTaTOB;

cOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJIM3MPOBaTh XHMHYECKYI0 HWH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBoi nHpopMarun, UHTepHET U ApyTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJAThH MPaBUIa DKOJOTHYECKH 11eJeCO000pa3HOro MOBEJCHUS B
OBITY W TPYHAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHS CBOETO 30POBBS M OKPYKAIOMIEH MPUPOTHON
Cpellbl, OCO3HAaBATh ONACHOCTh BO3AECHCTBUSA Ha JKHMBBIE OPraHM3MBI ONPEACIEHHBIX OPraHUYECKHX
BEIIECTB, NMOHUMasg cmbicn mokasatens I[IJAK, moscHATs Ha mnpuMepax cHoocoObl YMEHBLICHHS H
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHNU3M YENIOBEKA;

JUTs 00Y4YaIOIIMXCS C OTPaHMYEHHBIMHA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITH 3HaHHS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX [TO3HAHMI BEIIECTB U XUMUYECKUX SBICHUH;

JUIA CIIENBIX W cHa0OBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIOIb30BaTh PENbeHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins as 3anucu XxumMudeckux Gopmya.



TEMATUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KosmuecTBO yacos
Ne i/ HaunmeHoBaHue pa3iesioB U TeM Komtponbusie | TpakTieckie DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
NMporpaMmabI Bcero paboThi paGoThI pecypchl
Pasnen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMMH.
Ilpenmer  opraHMyYecko  XUMHH.
1.1 Teopust ~ CTpoeHHSI  OpPraHMYECKUX 3 1 bubnunoreka I{OK https://myschool.edu.ru/
coenuHeHuit A. M. bytneposa
HUroro mo pazneny 3
Paszpnen 2. YrieBoaopoasl.
21 [IpenenvHbie YIJIEBOAOPOABI — 5 PO,
' aJIKaHbI https://resh.edu.ru/subject/lesson/6151/start/149993/
29 Henpenenbusie YIJIEBOAOPOABL: 5 1 POI,
' AJIKEHbI, AJIKaIUEHbI, aJKHHbI https://resh.edu.ru/subject/lesson/5412/start/212563/
2.3 ApomaTHdecKue yriieBo0pOIbl 2 POILL,
' P Y AoPOlL https://resh.edu.ru/subject/lesson/4775/start/150494/
24 IIpupoausie UCTOYHHUKHU 4 1 PO,
' YIJIEBOJIOPOJIOB M X TepepadboTka https://resh.edu.ru/subject/lesson/6148/start/170461/
Hroro no pazneny 13

Paznen 3. Kuciaopoaconep:xkaniue opraHndeckie coeTuHeHNs.
POIII,
a1 Compret. @eron 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
32 Anpaerunsl. KapOoHOBBIE KHCITOTHL 7 1 PO1I,
' CroxHble 3QHUpHI https://resh.edu.ru/subject/lesson/4776/start/150604/
3.3 VrieBoasl 2 POLL,
’ ACBOA https://resh.edu.ru/subject/lesson/6150/start/150687/
Htoro o pasneny 12

41

AMuHBL. AMUHOKHCIIOTEIL. bennku

Pasnen 4. A3oTconep:kaniue opranndeckue coeJHHeHHs .

3

POIII,
https://resh.edu.ru/subject/lesson/4743/start/150742/



https://myschool.edu.ru/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro 1o pazneny

3

Pa3zpnen S. BeicokoMoJIeKy IsIpHBIE COEIHHEHUS.

5.1 IInactmaccel. Ka u. Bonokna 2 POLL

: - RAYHYKH. https://resh.edu.ru/subject/lesson/6095/start/150823/
5.2 Htorosasi KOHTpoJIbHASA paboTa 1

Hroro no pasgeny 3

OBIIEE KOJIMYECTBO YACOB I1O 34

[NTPOI'PAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

- I'adpuensu O.C., Xumus. 10 knacc: y4e6. s 0o0meo0p30BatT. opraHu3aiuii: 0a30BbIi yPOBEHB\
O.C. TI'abpuemnsn, N.I'. Octpoymos, C.A. CnankoB. — 4-e uzn., crep. — M.: Ilpocemenne, 2022. —
128c.

METOANYECKUE MATEPHUAJIbI U1l YYUTEJISA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoauueckoe mocooue — 6a30BbIl ypoBeHb» - M.: [Ipoda
2022 ropx.

2. O.C.I'abpuensn, U.I'.OcrpoymoB, «O01as XMMHUS B TECTaX, 3a/1a4ax, yIpaxHeHusX. 11 kmace» —
M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensa, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xinace: KontponsHsie n
MpoBepOYHbIE paboThl K yueOHUKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensmn, ['.I'.JIsicoa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas kHUTa A715
yuautenss». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensy, ['.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 knacc: HacronbHas kHUTA 1715
yunrens». Yacts 2 — M.: Ipoda, 2022 rox.

6. B.I'. [lenncoBa «Xumus 11 kinacc noypounsie miansl o yueOnuky O.C.['abpuensina,
I".T".JIsicoBoil» - Boarorpan» Yuurtens 2018ron.

7. M.A.Ps6oBa, Y .}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey», - M.: Dk3amen, 2019r.

8. O.C.I'abpuensn, U.I'.OctpoymoB «XUMHUECKUH SKCIIEpUMEHT B kode 11 kmacey; - M.: Ipoda.
—2019 ron.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET

http://www.chemnet.ru T"azera «Xumus» u caiT it yauTens «5 Uy Ha ypoK XUMHUI»
http://him.1september.ru Enunas kosmtekust LIOP: TIpeametHast KOUIEKINSA «XAMHESD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIIEPUMEHTBI: XUMHSI.
Komneknus Poccutickoro o01eo0pa3oBaTenbHOIo noprajia

http://experiment.edu.ru AJIXUMUK: caiit J1.}O. Anuk6GepoBoii

http://www alhimik.ru Bcepoccuiickast oiumIaia mKOJIbHUKOB 110 XUMHA
http://chem.rusolymp.ru Opranuyeckast XUMUs: SIEKTPOHHBINA YUYSOHUK LIS CPEIHEH LIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN YUCOHUK

http://www hemi.nsu.ru OTkpsIThIiT KOJUTEIK: XUMHUS

http://www.chemistry.ru /luctaHiiioHHast OTMMITHA/A 10 XUMHUH: TEJICKOMMYHHUKAIMOHHBIN
00pa30BaTeIbHBIN MPOEKT.



