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MHNOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE CpPEIHEr0 00Iero oopazoBaHus pazpadoTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHHUs (enepaibHO 00pa3oBaTeIbHONW MPOrpPaMMbl CPETHETO
obmero o6pazoanus (POIlI COO), npeacraBineHHbx B DenepaibHOM TrOCyIapCTBEHHOM
obpaszoBatenbHOM ctanmapte COO, ¢ yu€rom Konmenuuu npernogaBaHus y4eOHOTO TpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOIIUX
OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U OCHOBHBIX MOJOXEHUH «CTpaTeruud pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanmu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3pabOTKe MNpOrpaMMbl IO XHMHH, K OTPEICICHUI0 OO0mIeH
CTpaTeru 0O0y4eHHUs, BOCIIUTAHUS U Pa3BUTHUS O0y4aIOUIMXCS CPeICTBaMU y4eOHOro mpeaMera
«Xumus» s 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM KOHIIEITYaJIbHBIE IMOJIOKCHHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COACpP)KaHUS, PE3YIbTATOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHME, IIOJYy4aeMOE€ BBITYCKHHKaMu  0oOlIeo0pa3oBaTeabHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEepIIAIONIMM JTAllOM peaju3allid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITHOYEBBIX
LIEHHOCTEN, TPHUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHMsI 3aKOHOB MPHUPOJBbI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOILIEH KyIbTYpPbI
YEeJIOBeKa, a TaKKe OHKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIECHUS K CBOEMY 3JI0POBBIO U
MpUPOIHON cpere. Peanusyercs xuMuueckoe oopa3oBaHue 00y4arOIIMXCs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusi CpeACTBAMH y4eOHOro mpeaMeTa «XHUMHs», COACpKaHUE U MOCTPOCHHE
KOTOpPOTO OMNpEIeICHbl B MPOTrpaMMe IO XUMUU C Y4E€TOM CHenu(PUKUA HAyKd XUMHH, €&
3HAUEHUS B MO3HAHUU MPUPOJBI U B MAaTEpUATbHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIIMX
1ejel ¥ MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPETHETO OOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMUSL KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POjb B COBPEMEHHOMU
[MBUJIN3AIMU, B CO3JaHUH HOBOW 0a3bl MaTepuanbHON KynbTyphl. OHa BHOCUT CBOW BKJIAJ B
(hopMupoOBaHHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHHUE LIEITOCTHOTO MPECTABICHUS
00 OKpy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTAaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHUS B3aHMOCBSI3HU
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU TTPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYST C JpPYrMMU €CTECTBEHHbIMU HAyKaMH, XHMHUS CTaja
HEOTHEMJIEMOM YacThbI0 MHUPOBOM KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM YCIENIHOTO Tpylda W
KHU3HU KaKIoro uieHa oOmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3HJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHU HAalpaBjieHa Ha pelleHHe TI00aNbHBIX MPOOIeM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEUECTBA — CHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, HIKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 37J0POBbSI.

B coorBercTBMM ¢ OOWMMM LEISMH M NPUHLIMIAMH CpeAHEro oluiero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHHUS) OPUEHTUPOBAHO
MIPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYy4YaloUIMXCs, HEOOXOIUMYIO UM JUJIS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MIPOJOJKEHHSI 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMHUEI.

CocraBnsiromiuMu  peAMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHmueckas
xuMus» U «O01Ias 1 HEOPTaHUYECKask XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX



SIBJIIFOTCS. OCHOBBI 0a30BOM HAayKM: CUCTEMA 3HAHUHN 10 HEOPTaHUYECKOH XUMMHU (C BKIIOUEHHEM
3HaHUH U3 o0uIel XUMHUM) U opraHuyeckor XxuMuu. @opMUpOBaHHE JTaHHOW CHUCTEMbI 3HAHHM
IpU W3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMHUHU.

CrpykTypa conepxkaHus KypcoB — «Opranuyeckas Xxumus» 1 «OO01as 1 HeopraHuueckas
XUMUS» c(hOPMUPOBAHA B MPOrpamMMe 1O XMMHUU HAa OCHOBE CHUCTEMHOIO MOJAX0/a K M3YUECHUIO
yuyeOHOro Martepuasa ¥ OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHUEM 3HAHUN Ha
ONpEIENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BeEIIEeCTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHWYECKHX COCIMHEHHM, a
TAaK)KE€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX MPEIACTABICHUNA O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEILIECTBaxX AAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKH AKTHBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHMHU IMOJIy4YarOT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUs MEpBOHAYAIIbHBIC
MIPEICTABICHUS] O XUMUYECKOU CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLUH.

Ilon HOBBIM yriioM 3peHus B mpeamere «XuMus» 0a30BOro ypOBHS paccMaTpHBAETCS
M3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs TEOPETHYECKHH MaTepuanl u
(akTOJIOrMUECKUe CBEJEHHs O BEILECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUs» OO0yYaroIIMMCS MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKUX IO3ULUM,
riy0Ke TMOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOIaromei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHMIINX BEIECTBAX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYLHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHsieTcs B Kypcax 10 wm 11 KiaccoB 3ieMeHTaMU  COJEpKaHUS, HMMEIOUUMU
KYJIbTYpOJIOTMUECKUH M TNPUKIAJHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSI3U XMUMHM C JpPYTMMH HayKaMH, pacKpbhlBalOT €€ pojib B II03HABaTEIBHON U
MPaKTUYECKON JESATEIIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHUS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM M NMPAKTHUYECKUX MPUIOKEHUH XMMHUH, IIOMOTAOT BBITYCKHHUKY
OpPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO U NPUMEHSTH €€ JUIsl MONOJHEHUs 3HAHUM, pelIeHus
UHTEJJIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B neiaoM coxepxkanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yYEHUS! OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
o0yyaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX HJEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTraHMYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh PUPOIHBIX SBJICHUH MyTEM 3KCIIEpUMEHTA
U pellieHus] NPOTHBOPEUYMHA MEKAYy HOBBIMH (JaKTaMH M TEOPETUYECKUMH IPEAINOChIIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKUX MpoOJieM, a Takxke MpodseM cOepexeHus
YHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHNS HOBBIX TEXHOJIOTUI U MATEPUAJIOB.

B nmnnane pemieHus 3a1ad BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALMU  OOYYaOLIMXCS
MPUHATBIE HPOTPaMMOM IO XHMMHUHU HOAXOAbl K ONPEACIICHUIO COJEP)KaHUS U IOCTPOEHUs
IpeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX IEHCTBHM, MMEIOIINX
0a30Boe 3HaUEHHE JUI Pa3IMYHBIX BUJOB JIEATEIHOCTHU: PEIIeHUs MpobieM, MOUCKa, aHalIu3a U
o0paboTkn wH(pOpMAIUK, HEOOXOMUMBIX JJIsI MPUOOPETEHUS ONbITA NPAKTUYECKOH U
HCCIIEI0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUH XMMMH.



B npakTuke npenoaaBaHus XMMUHU KaKk Ha YPOBHE OCHOBHOT'O 0011lero o0pa3oBaHusl, Tak U
Ha ypOBHE cCpeAHero obmero oO0pa3oBaHUs, NpU ONPEACTCHUU  COJep)KaTeIbHON
XapaKTepUCTUKU LieJiel M3y4eHMs] IpeJMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAaYMMOCTU
TPaJULMOHHO Tpu3HaéTcs (QopMUpOBaHME OCHOB XHUMHUYECKOM Hayku Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKON MAESATEIIBHOCTH YEIOBEKa M Kak OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJabTyphl. C METOAMYECKON TOYKM 3peHUs TakoW MOAXOA K
OIIPECIICHUIO LIEJIeW N3YYEHNUs IIPEIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs IVIABHBIMM LIEJIIMHU HM3Y4EHMsI IpeaMeTa «XHUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (opMupoBaHME CHCTEMBl XHMUYECKHX 3HAHUH KaK BaKHeHIIeH cocTaBisroLei
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBbIE MOHATHS,
(GyHaaMeHTaJIbHbIE 3aKOHBl U TEOPUM XHMHHU, OCBOCHHE S53bIKA HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakKTepa,
03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHMS;

e (opMupOBaHHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XMMHUYECKUX peakiuil, HeOOXOAUMBIX Ul NMPUOOPETEHHUs YMEHUH OpUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUECKUX SIBJIEHUM, UMEIOIIUX MECTO B IPUPOAE, B IPAKTUUYECKOM U
MMOBCETHEBHOM KN3HH,

® Dpa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSCHEHHEM XHMMHMYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM MpaBuil 0O€3011acHOro
00palleHNs C BeIECTBAMHU.

Hapsiny ¢ atuMm, coneprkarenbHasl XapakTepUCTUKa LEJIed U 3a/1a4y U3ydyeHUs IpeaMeTa B
MporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH IIPUOPUTETAMHU
B CUCTeMe cpenHero oomero obpazoBaHus. CerofHs B IpENojaBaHUM XHUMHUHM B OoJblleit
CTENEHH OTAAETCA NPEANOYTEHHE IPAKTUUYECKOW KOMIIOHEHTE COJEp)KaHus OO0yuyeHus,
OPUEHTUPOBAHHONW Ha TOATOTOBKY BBIMTYCKHHKA OO0IIe00pa30BaTeIbHOW  OpraHU3aIlNH,
BJIAJICIOIIET0 He HAOOpOM 3HaHMH, a (PYHKIMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHMSIMH aKTHUBHOTO TOJYYEHMsI 3HAHUI M MPUMEHEHMSI UX B PEAJIbHOM >KU3HU JJIs PEICHUs
MIPaKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3TMUM mpu M3ydeHMHM IpeaMeTa «XHUMHS» JOMUHHUPYIOUIEE 3HA4YECHUE
MPUOOPETAIOT TaKKE LENH U 33]]a4l, KaK:

ajantanus  oOyyaromuxcs K  YCIOBMSAM  JUHAMHUYHO  pa3BUBAIOLIETOCs  MHpAa,
(opMHpOBaHHE MHTEIUICKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K CcaMo0oOpa3oBaHUIO,
COTPYIHHUYECTBY, CAMOCTOATEIBHOMY IIPUHATHUIO TIPAMOTHBIX PpEHICHHMH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

¢dopmupoBaHHe y OO0YyYarOIMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINN),
HMEIOIIMX YHUBEPCAIBHOE 3HAUCHHE JJIS PA3IMYHBIX BHJIOB JEATEIBHOCTH: PELICHUs IPOOiIeM,
MOHUCKA, aHaimu3a M 00paboTku HHPOpPMalLKU, HEOOXOIUMBIX M MPUOOPETEHUs OIbITa
NeSATENbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXke I OLIEHKH C
HO3ULIUH HKOJOTMUECKOM 6€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MTPOLIECCOB
Ha OPraHM3M Y€JIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH
o0yyaromuxcs: CIOCOOHOCTH CaMOCTOSITENbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XHUMHUU B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMH, MCIIOJIB30BAaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTMH JIJIsl TOUCKA U aHaliu3a yueOHOU U HayYHO-TIONYJIsIpHON HH(POPMaLUi XUMHUYECKOTO
COJIEp>KaHNUS;



(hopMUpOBaHHE U Pa3BUTHE Y OOYUYAIOLIUXCSI ACCOLMATUBHOTO U JIOTUYECKOTO MBIIICHUS,
HaOJI0IaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTHU, IPH TNIAHUPOBAHUU U IIPOBCACHNN XUMHUYCCKOTI'O SKCIICPUMCHTA,

BOCMIHTaHHUE Y oOydaromuxcs yOeKIEHHOCTHM B TYMaHHUCTHMUYECKON HampaBlIE€HHOCTU
XUMHUH, €€ BaXHOW pPOMM B  pEIIeHHH THoOalNbHBIX  MPOOJEM  pallOHATBHOTO
IpHUPOAOIIOJIb30BaHMsA, ITOIMOJHCHUA OSHEPICTUUCCKUX PECYPCOB M COXPAHCHUSA IPHUPOAHOIO
paBHOBECHsSI, OCO3HAHHUA HEOOXOAUMOCTH OEpeKHOTO OTHOLIECHUS K MPHUPOJIE U CBOEMY
300POBBIO, 4 TAKIKC HpI/IO6peTCHI/ISI OIbITa MCITOJIB30BAHUS MOJIYYCHHBIX 3HAaHUHU AJId TPpUHSATHA
T'paMOTHBIX pGIHCHI/II\/’I B CUTyallUAX, CBA3AHHBIX C XUMHWYCCKUMMU SIBJIICHUSAMMU.

B yuebnom mane cpemHero obiiero obpa3zoBaHus mnpeaMer «XuMus» 0a30BOTO YpOBHS
BXOOUT B COCTaB HpCI[MCTHOfI oOmactu <<ECT€CTBGHHO-Hay‘-IHI)IC MpeaAMETED).

OO1iee yncIO YacoB, OTBEAEHHBIX IS U3YUYEHHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmemio), B 11
kiacce — 34 yaca (1 yac B Hezelto).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMUH

IIpenMer opraHnueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IMOJIYYCHUU
HOBBIX BEIIECTB U MaTepHuaoB. Teopus cTpoeHus: opraHudeckux coequnennit A. M. bytneposa,
e€ ocHOBHbIe mnosoxeHus. CTpykTypHble (OPMYJbl OpPraHUYECKUX BellecTB. [omosorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccudukanuu  opraHudeckux  BemiecTtB.  HomeHkiatypa
OpPraHMYECKHX COEIMHEHUM (CucTeMaTHyeckas) M TPHUBHUAIbHBIE HA3BaHUS BaXXKHEHIIMX
IIPEICTaBUTENEN KJIACCOB OPraHNYECKUX BEILECTB.

DKCrepUMEHTaIbHbIE METOJ/Ibl M3YUYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3liaMyu OpraHMYECKUX BEIIECTB U MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHX BEIIeCTB, HAOIIOACHHWE W OMNHMCAHWE JEMOHCTPAIIMOHHBIX ONBITOB II0
MIPEBPALLEHUIO0 OPraHMYECKUX BEILECTB IIPU HAarpeBaHuH (TIaBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ANKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKHUH pax. MeTaH M 3TaH — MpocTenlIne
IIPEJCTABUTENIN QJIKaHOB: (U3MYECKHE M XUMMUYECKHE CBOICTBa (peakuUuu 3aMelleHHs W
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psf. DTHIEH U NMPONUIEH — MPOCTEUIINE
[IPEJCTABUTEIN QJIKEHOB: (U3MYECKME M XHMHUYECKHE CBOMCTBA (peaKLMu TUIPUPOBAHUS,
raJIOT€HUPOBAHUS, TUIpaTAllUK, OKUCIIEHUS U MOJIMMEPU3ALINN), IOIYYEHUE U IPUMEHEHHUE.

Ankanauensl: OyramueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEUIINE XUMHYCCKHE
cBOMcTBa (peakuus noaumepusanuu). [losyueHrne CHHTETUYECKOTO KaydyKa 1 PE3UHBbI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psa. AUCTHICH —
MPOCTEHIINIA MPEeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3NUECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruipupOBaHUs, FAJIOTEHUPOBAHUS, THPATALIUU, TOPEHHS), ITIOIy4YeHHE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHHe, (U3NYECKHE M XUMHUYECKHUE CBOWCTBA (peakiuu
raJIoreHUPOBAaHUS U HUTPOBAHUs), MOJyYeHHE WU INpUMEHEHHe. lonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOJYUeHUue U
npumenenue. TOKCHMYHOCTh apeHOB. [eHeTmyeckas CBI3b MEXAYy YIVIEBOJOPOJIAMH,
MIPUHAJICKAIUME K Pa3INYHbIM KIaCCaAM.

[IpupoaHble UCTOUHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHbe HEPTSIHBIE Ta3bl.
Hepte u e€ mpoucxoxnenue. CnocoObl mnepepalOTKM HEPTH: MEpPEroHka, KpPEeKHHT
(TepMuueckuil, kaTanuTHueckuil), mupoaus. IponykTsl nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBIIIICHHOCTH U B ObITY. KaMeHHBII yTosib U POIYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJBI M3YYEHUS BELIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3laMu IIaCTMAacC, KaydyKoB U pe3uHsbl, kojutekuuu «HepTb» 1 «Yromapy», MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HOIPOU3BOJIHBIX, IPOBEACHUE MNPAKTUYECKOW pabOThI:
MIOJIy4EHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3amaun.




Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIeCTBa WJIM TPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xkamme opranudeckue coeJMHEeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METAaHON M D3TaHOI: CTpOeHHe, (U3HYECKHUE H
XMMHUYECKHE CBOWCTBA (peakUuu C AKTHMBHBIMHU METaJlJlaMH, T'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHne. BogopoiHbie CBS3U MEXKIy MOJIEKyJaMu cCUpToB. JlelicTBUe MeTaHoIa U STaHOJa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOAb W TIMLEPUH: CTPOEHUE, (U3HUECKHUEe U
XMMHUYECKHE CBOMCTBA (B3aUMOICMCTBHE CO IIETOYHBIMUA METaNIaMU, KaYeCTBEHHAsI pEeaKlus Ha
MHOTOaTOMHbIE cIUpThI). JlelicTBue Ha opraHu3Mm uenoBeka. llpumeHenue raunepuHa u
STHJICHTJIUKOJIS.

@DeHod: CTpOCHHE MOJEKYyNbl, (DU3MYECKHEe M XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenue gpenona.

Anpneruapl U kemowusvl. DopManbAeTul, aleTAIbICTUI CTpOeHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS M BOCCTAHOBJICHHS, KAUE€CTBEHHBIC PpEAKIIUH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHbIe KapOOHOBbIE KUCIOTHL. MypaBbiHAs U YKCYCHasl KHCIOTBHI:
cTpoeHue, PU3NIeCKUue U XUMUIECKUE CBOMCTBA (CBOICTBA, 00IIKE /I KJIacca KHCIIOT, PeaKIIHs
stepuukanuu), mnoiaydyeHue u npuMmeHeHue. CTeapuHOBasi M OJEUHOBAsI KHUCIOTHI Kak
MPEICTAaBUTENH BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE JICUCTBHE.

Crnosxxuble 3pUpPH KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPONNU3 CIOKHBIX 3PUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buonornueckas poib KUPOB.

VYTIeBobl: cOCTaB, KIIAaCCU(HUKAIHS YTIIEBOAOB (MOHO-, TU- U TIoJucaxapus). [moko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTU CTPOEHHUS MOJEKYIbI, (pU3MUECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcunoM Mmeau(ll), oxucieHne aMMHAaYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TIIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
pUMeHeHue, ouosnorudeckast poiab. otocunte3. OpykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemnronosa kak npupojasbsle noaumepsl. CTpoeHne Kpaxmaia U LEJUIIOI03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMmaia (THIpOJIN3, KaYeCTBEHHAs PEaKkIusl C HOJA0M).

DKCIEpUMEHTAJIbHbIE METOJIbl M3YYEHHUSl BEIIECTB M HUX MPEeBpallleHHil: MpOBEACHUE,
HaOJIO/ICHNE M OINHCAaHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAauyeCTBEHHBIE
pEeaKIMu OJIHOATOMHBIX CIUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcuaoM Menu(ll)), ampaerunoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(ll), B3ammopeicTBue
Kpaxmalla C HOJIOM), IPOBEJICHHUE MPAKTHUYECKONM palOoThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnele 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakmuu (Maccel, 00BEMa, KOIUYECTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pPEaKIMHU II0 H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHCIIOTHI Kak am@oTepHble opraHuyeckue coeauHeHus. duzuyeckue u
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiMLKHA). buonoruueckoe 3HadyeHue
aMUHOKHCIIOT. [lenTusb.



benkn kak npupoaHble BBICOKOMOJIEKYJIApHBIE coenuHeHus. [lepBuduHas, BTOpUYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JKOB: THAPONU3, JCHATypalus,
KayeCTBEHHBIC PEaKIINU Ha OCIKH.

OKclepUMEHTAIbHbIE METOJIbl M3YYEHMsI BELIECTB M MX IpEBpallleHuil: HaOarofeHue u
ONMCaHWe JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OENKOB IpH HarpeBaHWHW, LBETHBIE
peakIu OEJIKOB.

BbICOKOMOJIEKY IS PHbIE COCIMHEHUS

OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUH, CPEeaHss MOoJeKyaspHas wMacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MTOJINMEPU3aLUs U ITOJIMKOHCHCALIMS.

DKCHepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3iaMy IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Me:xnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsS3€d MpHU M3ydyeHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI 4€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak WU
MOHSITUM, SBISIOIUXCS CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHBIE TOHSTHUS: SIBJICHUE, HAy4HbIM (DaKT, TUMoTe3a, 3aKOH,
TEOpHsl, aHalIMu3, CHUHTE3, KJIacCUupUKalMsi, MepPUOANYHOCTh, HAOIIOACHNUE, W3MEpEHHe,
9KCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusuka: MaTepusi, SJHEPTUs, Macca, aToM, dJIEKTPOH, MOJIEKYJ1a, SJHEPT€TUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEeH BelIeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH AaKTUBHBIE BeIeCTBa (OEIIKH, YIIIeBOAbI, )KUPbI, (PEPMEHTHI).

I'eorpadusi: MUHEpaIIbl, TOPHBIE MTOPOIBI, TIOJIE3HBIE HCKONIAEMBIE, TOTUTMBO, PECYPCHI.

TexHonorys: NUIEBbIE IPOAYKTHI, OCHOBBI PALJUOHAJIBHOIO IIMTAHUA, MOIOIIUE CPENCTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKUE ITPETapaThl, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTudeckue OCHOBbI XUMMHU

XUMHYECKUN d37eMeHT. AToM. Sapo aroma, H30TOMNBI. DJEKTPOHHAs O0O0JIOYKA.
DHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTalH, S-, p-, d- amemeHTsl. OcoOeHHOCTH
pacrpeieieHus] SJICKTPOHOB M0 OPOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DIIeKTpOHHAsT KOHPUTYpAIUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumonuueckas cucreMa XuUMHUYECKHX 3yieMeHToB [[. .
MenaeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoguyeckoil CHUCTEMBbl XHUMHUYECKUX
snemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U iepruogaM. 3HaUYE€HHE MEPUOIMYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BemecTBa. XHUMHUYECKas CBs3b. BHABI XUMHUYECKOW CBA3U (KOBaJICHTHAs
HETOJIIpHAs W TOJISIpHAs, MOHHAS, MeTauImdeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOMN



XUMUYECKON CBsA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DnexTpooTpULATENbHOCTh. CTeNeHb OKUCIIEHN. FIOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJEKYISPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUNA
KPUCTAIIMYECKON PEIIETKH.

[lonsiTue o aucnepcHBIX cucTteMax. VIcTUHHBIE M KOJUIOUAHBIE pacTBOpbl. MaccoBast 105
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmueckux coeauHeHHd. HoMeHKIaTypa HEOpPraHWYECKHX
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BEUIECTB, MPUHAIEKAIMIUX K Pa3IUnYHBbIM
KJ1accam.

Xummueckas peaknus. Kiaccupukamuss XUMHUYECKHX pEaKIuii B HEOPTaHUYECKOW W
OpraHNYECKOW XMMHUHU. 3aKOH COXPAHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHHUs U NIPEBPAILICHUS
SHEPIUH NMPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pas3iInyHbIX (akTopoB. OOpaTUMblE peaKlUU.
Xumuueckoe paBHoOBecue. DakTOpbl, BIMSIONIME HAa COCTOSHHE XUMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle [laTtense.

Onextponautnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHAs, IIETOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3y4YEHHUs BEIIECTB M MX IPEBPALCHUN: AEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumuueckux snementoB J[. M. MenneneeBa», u3ydeHue
MoJleield KPHUCTAUTMYECKUX PpEMIETOK, HAOJNIOACHWE U OINMCaHWe JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3okKEeHHE IMEePOKCHAAa BOJOpOJa B MPUCYTCTBUU KaTaiu3aTopa,
OIIPEZCIIEHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEICHUE TMPAKTHYECKOW paboThl «BrusHME pa3nuyHbiX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnbie 3amaun.

PacuéTbl o ypaBHEHUSM XUMHUYECKUX PEaKIUil, B TOM YHCJIE TEPMOXUMHUYECKHE PaCUEThI,
pPacy€ThI C UCIIOJIB30BAHUEM MOHATHS «MACCOBast J0JI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnsl. Ilonoxenne HemeramioB B llepuogmyeckoil cucreMe XHUMHYECKHX
anemenToB JI. M. MenneneeBa U 0coOEHHOCTH cTpoeHHUs aroMoB. (Dusnyeckue CBOHCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMEpPEe KUCIOpoia, cepbl, hocdopa u yrieposa).

XUMHYECKUE CBOWCTBA BaKHEHIIMX HEMETAJUIOB (TaJOTeHOB, Cephl, azora, ¢ocdopa,
yriaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALUX KUCIOT, BOAOPOIHBIX
COCTMHEHUN).

[IpumeHeHne Ba)KHEUILINX HEMETANIOB U UX COCTMHEHUI.

Meramnsl. 1lonoxxenue Meramnos B [lepuoandeckon cucreMe XUMHYECKUX JIEMEHTOB /1.
N. Menneneea. OcOOEHHOCTH CTPOECHUS SJEKTPOHHBIX 000J0YeK aTOMOB MeTaiioB. OOmue
¢usnueckue cpoiictBa MeTawioB. CIIaBbl METANIOB. DIIEKTPOXUMHUYECKUHN DSl HAMpPsHKEHUN
METaJIJIOB.

XWMHYECKHUE CBOMCTBA BAXKHEWINIMX METAIOB (HATPUM, KaJMid, KajdbIlMd, MarHuu,
IIOMUHUMH, TUHK, XPOM, KeJIe30, MEe/Ib) U UX COCTUHECHUH.

OO0mrre crocoObl MoTy4eHns: MeTauIoB. [IpiMeHeHne MeTasIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3Yy4Y€HUs BEUIECTB M MX MPEBPALLICHUN: H3yYCHUE
Koutekimu «MeTamibl U CIIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE 3KCIePUMEHTAIBHBIX



3aja4y, HaONIOJIEHHWE W ONHMCAaHHWE JEMOHCTPALMOHHBIX M JJAOOPATOPHBIX  OMBITOB
(B3auMoieiicTBHE TUIPOKCHIA AIOMUHUS C PAacTBOPaMHM KHUCJIOT U IeJouyel, KaueCTBEHHBIC
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3a1aumn.

Pacu€Tpl maccel BemecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIM OHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumun B oOecriedeHUM SKOJOTUYECKOM, SHEPTETHUYECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHATHE O HaydyHBIX MeETOAAaxX IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEaKUHUid.

[IpencraBinenuss 00 O0OmMMX Hay4yHbIX MPHUHLUIAX [POMBIIJICHHOTO MOJYyYEHUs
BAKHEMIIMX BEILECTB.

UenoBek B MHpE BEIIECTB W MATEPUAIOB: BaKHEHINIME CTPOUTENIbHBIE MaTepHabI,
KOHCTPYKLIMOHHBIE MaTepHaJIbl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl I SJICKTPOHUKH,
HaHOMATEPHUAaJIbl, OPraHUIECKIEe U MUHEPATbHBIC yI0OpEHUSI.

XuMHsi U 370pOBbE 4YEJIOBEKA: MpaBWia HMCIOJIb30BAHUS JICKAPCTBEHHBIX IMPEMapaToB,
MpaBia 0€30MacHOT0 UCTIOIB30BaHUS MPEnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXpeIMETHBIX CBSI3EH MpU M3YYCHUH OOIIEH M HEOPraHUYECKONH XUMHUU B
11 xmacce ocymiecTBIsS€TCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK M MOHATHH, SBISIFONTUXCS CUCTEMHBIMH JIJIi OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHajgu3, CHUHTE3,  Kilaccupukanus, TEPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, SBICHUE.

®dusuka: Marepusi, SHEpPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETHUECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BETMUMHBI U €IMHUIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIJIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEUIECTB B OPraHU3Me.

I'eorpacdus: MuHEpanbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast MPOMBIITUIEHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTEIIBHBIX MaTepuasos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOCTBO, MULIEBas
MIPOMBIIIICHHOCT, (papMareBTU4ecKasi MPOMBIIUICHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJECKTPOHHAS MPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHUH.



IUDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

JIMHHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOEHHS OOYyYaroIIMMUCS
IIpOrpaMM CpelHero oluiero odopa3oBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hay4Ho-MeToandeckoil OCHOBOW sl pa3paOOTKH IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
IIPOrpamMM CpeHEro oo1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B coorBeTrcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYypE€ JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHHUS MpeameTa «XHUMHS» Ha YPOBHE CcpefaHero oomiero ooOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHUE OOYYaAIOIIUMHUCS POCCUUCKOW TPaXTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEIETICHHUIO;

HaJM4ue MOTHBALUU K 00Y4EHUIO;

LIeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U MCTOPUYECKUX TPATULMIA 0a30BOM HAyKU XUMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYIIUMHU LIEJIOCTHOM CHCTEME XHUMHUYECKOIo
o0pa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pE3YyNbTATBl OCBOEHUS NpeaMeTa «XHMHS» JOCTUTAlOTCS B E€IUHCTBE
yueOHOW W BOCHUTATENBbHOW JEATEIbHOCTH B COOTBETCTBHM C T'yMaHHUCTHYECKHUMHU,
COLIMOKYIbTYPHBIMH, JTYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH U HJ€allaMU  POCCUHCKOTO
IpaXXIaHCKOro OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU M TpaBWIAMHU TOBEJCHHS,
CIIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOIIUXCS.

JIM4HOCTHBIE PEe3yJabTaThl OCBOEHUS NMPEAMETA «XUMUS» OTpaxaroT c(POpPpMUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTUYECKON MAESITENbHOCTH OOYYaloIIMXCS MO pealu3aluu
MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HaHUA 00YYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB M 003aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPaBOIOPSIIKY;

MIPE/ICTAaBICHUs] O COLMAIbHBIX HOPMAax M MpaBHJIAaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JAHUH YI€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U O3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX HKCIIEPHUMEHTOB;

CHOCOOHOCTH IOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IPY aHAJIN3€ PA3IMYHBIX BUJOB YUEOHOH e TEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEUI0 OTEYECTBEHHOMU
XUMWH;

YBKEHHS K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XMMHH, OCO3HAHMs TOTO, YTO JOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOJIOJIEHUM,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB;



WHTEpeCa M TII03HABaTEIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM aHAINU3E
MH(OpPMAIIUY O TTEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH  OIICHHBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE IOBEICHUE W IIOCTYNKHM CBOMX TOBAapUILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE TTOCIIEICTBUI 3TUX MOCTYITKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

[NOHMMAaHMs LIEHHOCTEM 310poBOro M 0€30mMacHOro obpasza >KU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICHXUYECKOMY 3I0POBBIO;

coOIoOACHHs TPaBUJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH U B TPYJIOBOM JCSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TMPAaBWJI WHIWBHIYAJIbHOTO M KOJUIGKTHBHOTO OE30MacHOTO
MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIUX 3I0POBbIO U )KU3HU JIIOJCH;

OCO3HAHUS TOCJEACTBUI M HEMPHUATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHHS aJIKOTOJS,
HapKOTUKOB, KypEHHs);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JEATEIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKON U IPYTHX BUAAX JACSATEIbHOCTH,

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEIICHUM TNPAKTUYCCKUX 3a/Jad COLMATBHOMN
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, MKOJIbI);

WHTEpeca K MPaKTUYECKOMY U3YYEeHHI0 MpodecCuil paslIudHOro poja, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHUS K TPYY, JIIOASAM TPYJa U pe3ybTaTaM TPYI0BOH eI TCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYadbHOW TPAEKTOpUU OOpa30OBaHMS,
Oynymei mpodeccuu M pean3aliiid COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIIECTBA;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMiie;

MMOHUMaHUA TI00aTLHOTO XapaKkTepa 3KOJIOTHUYECKUX MPoOJIeM, BIUSHUS SYKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONB30BAHUS JOCTUKCHUM XUMHHU JJIS PELICHUS BOIIPOCOB
palMoOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HEMPUATHS NEWCTBHM, MPUHOCIIIMX BPEJ OKPYKAIOIICH MPUPOIHON cpene,
YMEHHSI MPOTHO3UPOBATH HEOIArOMPUATHBIC IKOJOTHUECKHE IMOCIEIACTBHS MPEIIPUHUMAESMBIX
JIEUCTBUI U MPEIOTBpPAILATh HX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOIO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATeIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS HMHU B
MMO3HABATEIHPHOM, KOMMYHUKATUBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKU;



[IOHUMaHMsl cHenuu(UKY XHMUM KaK HayKd, OCO3HaHMA €€ posn B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOT'O MBIIIICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYy’KalolieM
MHpE KaK O €IMHCTBE MPHUPOAbI M YEJIOBEKa, B IMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH MpobIeM COXpaHEHUs IPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAUYMMOCTH XUMHHM JUIsl COBPEMEHHOW LMBWIIM3ALMU: B €&
T'YMaHUCTHUYECKOW HAIPaBJIEHHOCTH U Ba)KHOH pOJIM B CO3/1aHWM HOBOW 0asbl MaTepuaibHON
KYJIBTYpBI, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, TMHUIIEBOM ¢ OKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecIeyeHny YCJIOBUN YCIIEHIHOTO TPyla ¥ SKOJIOTHYeCKd KOMGPOPTHON KU3HU KaXKAOr0 4jieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHM: IOHMMAHMSI CYIIHOCTH METOJOB II03HAHUS,
HCIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUM OKpYXKAIOIIEr0o MHUpa M HPOMCXOIAIINX B HEM H3MEHEHMH,
YMEHHUs JieJIaTh 00OCHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4HBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIFHO MCIOIB30BATh XMMUYECKHE 3HAHUS JJISl PELICHUS TPOOIeM
B pEaJIbHBIX )KMU3HEHHBIX CUTYaLHSX;

MHTEpEeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMM 110 XMMHH B COOTBETCTBHH C JKU3HECHHBIMH
MOTPEOHOCTAMU;

HHTEpeca K OCOOEHHOCTAM Tpylda B pa3iMuHbIX cdepax mnpodecCuoHaTbHON
JEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3ysIbTaThl OCBOCHHS y4eOHOTO TmpenMera «XUMHUsS» Ha YPOBHE
cpenHero o0uiero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMbIC U1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIIMXCS MEXIUCITUTIIMHAPHBIE
(MeXIIpeIMEeTHBIE) 00IIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTUHBI MHUpa
U crienu(rKy METOJIOB TTO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHs, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHbIN (DaKT, TMPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCIEA0BaHNE, HAOMIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJTbHBIC yueOHbIE  JIeUCTBUSA (Tmo3HaBaTeNbHBIC, KOMMYHHKATUBHBIC,
peryiasTUBHBIE), oOecrneunBaroniue GOpMHpOBaHHE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMATILHOM KOMIIETEHITHH 00YJarOIIUXCS;

CIIOCOOHOCTh ~ OOYYalOIUXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXAUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHBIE ICHCTBUS B IO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ylbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCAIBHBIMU y4eOHBIMHU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBi1aieHNe YHMBEPCAJIbHBIMU YU€OHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENILHO  (DOPMYIIUPOBATh M aKTyalM3UpPOBAaTh TMPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENIeTIATh LETU JeATCILHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTH PE3yJIbTATHI IEATEILHOCTH C TIOCTABJICHHBIMU IICIISIMH;



UCIOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIEISTH
XapakTepHble TpPHU3HAKUM TOHATHM M yCTaHAaBIMBATh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS ISl OOBSICHEHHS OTJCIBHBIX (DAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALMY BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUNHHO-CIICACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE pACCYKIeHHs (MHIYKTHBHBIC, JACIyKTUBHBIC, II0 AaHAJOTHH),
BBIABJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUYUS B PACCMATPUBAEMbIX SIBICHUAX, (POPMYIMPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTH B TPOIECcCe MO3HAHMSA, UCIIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0O0Pa30BbIBATH MOJIENIbHbIE PEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XuUMHAYecKas (GopMyna, ypaBHEHHE XHUMHUECKOW peaknuu — TPpU PEICHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJay, NMPUMEHATh Ha3BaHHBIC MOJICJIbHBIE IPEJCTABICHUS
JUISL BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEHIECTB U XUMHUECKUX PEAKIIUH.

2) 0a30BbIe HCCIeA0BaATENbCKUE TeHCTBUA:

BJIaJIeTh OCHOBAMH METOJJOB HAyYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIMIA;

¢dbopMynMpoBaTh €T W 3aJaud  HMCCIEIOBAHUSA, MCIIONB30BaTh IOCTaBJICHHBIE H
CaMOCTOSATENIEHO C(POPMYTHUPOBAHHBIE BOIPOCHI B Ka4€CTBE WHCTPYMEHTA IMO3HAHHS M OCHOBBI
1 (POPMUPOBAHMS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJaJIeTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS W MPOBEIEHUS YYCHUYECKHX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsI HAOJIIOAATh 33 XOJOM IIpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh 000OLIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MpOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEIOBATENbCKON U MPOEKTHOM JesTelbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOAOB pEHICHHUS
MIPAKTUYECKHX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS.

3) padora ¢ nungopmanueii:

OPUCHTUPOBATbCS B pa3jIMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTepaTypa XHMMHYECKOTO COJEpXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB W (OpM MpEACTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUHBOCTH;

(GbopMynIMpOBaTh 3ampOChl M NPUMEHATh PA3IUYHBIE METOABI NPHU IMOUCKE U OTOOpe
nH(popMaluy, HEOOXOAUMOMN JJIs1 BBINOJIHEHMsI YU€OHBIX 3a/1a4 ONPEICIEHHOTO THIIA;

MpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpencTaBieHus] HHGOpMaluu (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHUE);

UCIOJb30BaTh HAYYHBIA $3bIK B KA4yeCTBE CpEACTBa NpU paboTe C XUMHYECKOU
nH(popManue: MPUMEHATh MEXIpeAMeTHbIe ((pu3nyeckne W MaTeMaTHYeCKHe) 3HAKH U
CUMBOJIBI, (hopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIATHOCTH.

Ogaajenne yHUBEpPCAJIbHBIMU KOMMYHHUKATHBHBIMU J1€HCTBUSIMU:

3aJaBaTh BOMPOCHI M0 CYILECTBY OOCYX1aeMOH TEeMbl B XOJl€ JAMUAIOra W/UIN JIUCKYCCUH,
BBICKA3bIBATh HJIEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEITIOKEHHOH 3a/1a4H;



BBICTYNIATh C MPE3EHTAUUEN pe3y/lbTaTOB IO3HABATEIBHON IEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
JKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3YyYae€MbIX BEILECTB,
peanuzany y4eOHOTO MpoekTa M (OPMYIHUPOBATH BBIBOJBI MO pE3yJIbTaTaM IMPOBEIEHHBIX
UCCIIEZIOBAaHUM MTyTEM COTJIaCOBAaHUS MO3UIIMIA B X0/1€ 00CYX/IeHUsI 1 00MEHa MHEHUSIMH.

OBiageHne yHMBepCAJIbHBIMHU PeryJ/JsiTHBHBIMY JICHCTBUSIMU

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBISATH CBOK IO3HABATEIBbHYIO AESTEIbHOCTD,
orpenenss e€ Ienu W 3aJadd, KOHTPOJIUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™ AEMCTBUI NpPU BHIMOJIHEHUHU Y4eOHBIX M HCCIENOBATENILCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO UX pElIeHUs ¢ yYETOM MOJIyYeHHUS] HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYHIECTBJISATh CAaMOKOHTPOJIb CBOEM JEATEIBHOCTM HAa OCHOBE CAMOAHANU3A U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOH COCTABIISIFOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XUMHUU B TO3HAHWUU SIBICHHUA TPUPOJIBI, B (OPMHUPOBAHUU
MBILIUICHUS] W KYJIBTYpPBhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOTUMOHN IS
pelieHus MpaKTUYEeCKUX 3a7ad W DJKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAaHHH, KOTOpas BKIIOYAET: OCHOBOIIOJIArAOLINE
MOHATHS (XMMUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKyJla, BaJIEeHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAs Macca, MOJSPHbIE O00BEM, YIJIEpPOIHBIH  CKeJNeT,
(GyHKIMOHANIBHAS TpPYMNa, pajguKkail, U30Mepus, U30MEphbl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YIII€BOAOPOABI, KACIOPOA U a30TCOAEpXKAIIME COCAUHEHUS, MOHOMED, ITOJIMMED, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS OPraHUYECKUX
BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHS Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PCHUYECKUE 3HAHMs, JIEXKAIIWEe B OCHOBE IIOHMMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DaKTOIOTMUYECKHE CBEACHHS O CBOMCTRAX,
COCTaBe, MOJyYeHUU U 0€30MaCHOM HUCIOIb30BAaHUH BaKHEMIIINX OPraHUYECKUX BELIECTB B OBITY
U IIPAaKTUYECKOU NEATEIbHOCTH YEIIOBEKA,

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpPHbIC MPU3HAKHU MOHSATHI, YCTaHABIUBATh
HX B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIUE ITOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (POPMYIJI OpraHMUECKUX BEIIECTB
Y YpaBHEHHH XMMHMUYECKUX PEAKLUWH, U3rOTaBINBATh MOJEIN MOJIEKYJ OPTAaHMYECKUX BELIECTB
JUTSL WILTIOCTPALIUU X XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BELIECTB IO MX COCTaBy U CTPOEHHIO K OINpeAeNEHHOMY KJacCy/Tpylme COoeIMHEeHUN
(YrneBomopoabl, KHUCIOPOA ¥  a30TCOAEpKAIllMe€ COEAMHEHUS, BBICOKOMOJEKYISPHBIE



COCMHEHUS), N1laBaTh MM Ha3BaHWsA 1o cucteMarndeckord HomeHkiatype (IUPAC), a Ttakxke
MIPUBOJUTh TPUBUAIBHBIE Ha3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOMUICH,
alleTWICH, JSTHJICHTJIHMKOb, TIHIEPHUH, (EeHOJN, (OopMaibACTHI, aleTadbIerH], MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsi KHUCIIOTa, CTEApUHOBAasi KUCIOTa, TNII0K03a, (PpyKTO3a,
Kpaxmal, [eJIJTI0J103a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHS TEOPUH CTPOSHUS OpPTraHUYECKHX
BemecTB A. M. bytiepoBa mjisi 00bSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHUE, (PU3UUECKHE U
XMMHUYECKHE CBOMCTBA THUIUYHBIX MPEJICTABUTENEH Pa3IMUHbIX KJIaCCOB OpPraHWYEeCKUX BEIIECTB
(MeTaHn, STaH, OSTWIEH, MPOMWICH, aueTWwieH, OyraaueH-1,3, MetunOyranueH-1,3, OeHzodn,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, [JIMLEPHUH, (EHOJI, alleTalbIerul, MypaBblHasl U yKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIioj03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIUX XMUMHYECKUX PEaKUUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOIAHOIO CHIPhS
(neTh, MPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MEpepadOTKM M MPAKTUYECKOe MPUMEHEHHE
MPOTYKTOB MepepadboOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAHWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(maccbl, 00bEMa, KOJMYECTBA MCXOAHOrO BEIIECTBA WMJIM NPOAYKTAa PEAKIMH IO H3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYyYHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHUM TIPU HM3YYCHHH BEHIECTB M XUMHUYECKUX SBICHUU
(mabmroneHue, W3MEpEHUe, OSKCIEPUMEHT, MOCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATH MpaBUjla MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiia 0OpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKUHUSMU IO BBITOJHEHHIO JJaA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJaHUPOBATH M BBIMOIHATE XUMUYECKUN DKCHEPUMEHT
(npeBpalleHys OpraHNYeCKUX BEIIECTB IPU HAarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yYEHHE €T0
CBOMCTB, KayeCTBEHHbIC pEaKIMU OpPraHMYEeCKHX BEIIEeCTB, JeHaTypalusi OelKOB THpu
HarpeBaHUU, [[BETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPAaBWJIAMU TEXHHKHU 0€30MaCHOCTU
mpu o0palleHny ¢ BEIIeCTBaMU M J1a00paTOPHBIM O0OpYyIOBaHUEM, NPEICTABIATh PE3YIbTAThHI
XMMHUYECKOTO S3KCIepuMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX pEakiuil u
(hopMyIpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAIU3UPOBATh XMUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUHUKOB (CpecTBa MaccoBOM HH(popmaiuu, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHMH CcOOJIOJaTh MPaBUJIa HKOJIOTMYECKU II€JIeCO00pa3HOro
MOBEJICHUST B OBITY M TPYIOBOM NEATEIBHOCTH B LEISIX COXPaHEHHs] CBOErO 3/I0pOBb U
OKpY’KaloIllel MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OpPraHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKHX BELIECTB, MOHMMAas cmbica mnokaszatens [IJIK, moscHATh Ha
npuMepax crnocoObl YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEJIHOIO BO3JIEHCTBUS HA OpraHU3M
YEJI0BEKa;



JUIsE O0y4aroUMXCsS C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU 370POBbsl: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB M XUMHUYECKHX SIBJICHHIA;

JUIA  CIETBIX H CIHa0OBHIANIMX OOYyJaroIIUXCS: YMEHHE WCIOJIb30BaTh pelibeHO-
TOUCYHYIO cucTeMy o0o3Hadyenuii JI. bpaiins nms 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenmerHsie pe3ynbTaThl OCBO€HHS Kypca «OOmass W HeopraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O XHUMHUYECKOM COCTABIISIIONIEH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW st
pelieHus TMPaKTUYECKUX 3aJad W HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3710pPOBbIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOW XHWMHMUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLINe
MOHATUA (XMMHYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTpOHHBIE OpOUTAI aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJISIPHBI 00BEM, BAJIEHTHOCTb, OSIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, WOHHAsl, METa/NIMYecKasi, BOJOPOJHAs),
KpUCTaJJIM4ecKasi  pemérka, TUMbl XUMHYECKHUX  peakUuid, pacTBOp, 3IEKTPOJUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  peakIMi, XMMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jaucconuanuu, nepuoauueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEIECTB, 3aKOH COXPAHEHMsI W TMPEBPALIECHUS PHEPTUU MPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3bIK XWMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXale B OCHOBE TIOHMMAaHHUs TPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBICHHIA,
(haKkTONOTHUECKHEe CBEIICHUSI O CBOMCTBAX, COCTaBe, MONYYCHUH U OE€30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTAaHUIECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKHU MOHSITHI, YCTaHABIUBAThH
WX B3aUMOCBS3b, UCIIOJIH30BAaTh COOTBETCTBYIOIIUE TMOHITHS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAILLICHUM;

c(OpPMUPOBAHHOCTh YMEHHUU HCHOJIH30BaTh XMMHUYECKYIO CHMBOJUKY JJIsl COCTABIICHUS
(dbopMyIl BeIIECTB W YpaBHEHUH XUMHUYECKUX pEaKIUH, CHCTEMAaTHYECKYl0 HOMEHKIATYPY
(IUPAC) u TpuBHaibHBIE Ha3BaHHUS OTIEIbHBIX HEOPTaHUYECKUX BEIIeCTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HETAIlIEHAsh W3BECTh, MUThEBas COJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BAJICHTHOCTh M CTETIEHb OKUCICHHUS XUMUYECKHIX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOIO COCTaBa, BUJI XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTajIn4yecKasi, BOJIOPOAHasl) B COCIUHEHUSIX, TUI KPUCTAIIMYECKOW PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHUUECKUX COCAUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPIraHMYECKUX BEILECTB
0 X COCTaBY K OMPEACIIEHHOMY KIIACCY/TPYIITE COSTUHEHUH (TIPOCTHIC BEIIECTBA — METAILIBI U
HEMETAaJIJTbI, OKCU/IbI, OCHOBAHUS, KHCIOTHI, aM()OTEepHBIE THUIPOKCHUIIBI, COJTHN);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Mepuoaudeckoro 3akoHa JI. W
MeHnneneeBa W JEMOHCTPUPOBATH €T0  CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;



c(OpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMHUUECKHUX 3i1eMeHTOB /1. 1.
MenpeneeBa, UCHONB3YSl HOHATHUS «S-, p-, d-DJIIEKTPOHHBIE OPOUTANIN», «IHEPrETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHX OJJIEMEHTOB M HX
COEJIMHEHUH 1o nepuoaam u rpynnam Ilepuoanueckoil cucreMbl XuMuueckux aiemenTos 1. WM.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TFEHETHUYECKONM CBA3M MEXJAy HEOPraHMYeCKUMHU BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

c(OPMHPOBAHHOCTh YMEHHS KIAaCCH(PUIMPOBATH XMUMHUYECKHE PEAKLIUHU IO Pa3INIHBIM
NMpu3HaKaM (YUCITy W COCTaBY pEarupyrolux BEHIECTB, TEIIOBoMYy d(dekTy peakuuu,
M3MEHEHHIO CTENICHEN OKUCIICHHUS JIEMEHTOB, 00PaTUMOCTH peaKkIiH, yJacTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHHs peakUUi pa3IuYHbIX THIIOB, MOJIHbIE
U COKpall€HHBIE YpaBHEHHS pEaKIMii HMOHHOTO OOMEHa, YUUTHhIBasl YCIOBHUS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLUH, TMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3MYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABAaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI paCKpBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS JIEKTPOHHOIO OaaHca ITUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSCHATH 3aBHCUMOCTh CKOPOCTH XMUMUYECKOH PEaKIUU OT
paznuYHbIX (PAKTOPOB; XapakTep CMELICHUS XHUMHUYECKOrO PaBHOBECHS B 3aBUCUMOCTU OT
BHe1Hero Bo3aeicTus (npuniwmn Jle Hlarense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepHU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKAIIUE B
OCHOBE IPOMBIIUICHHOTO MOJyUYeHHUsI CEPHON KUCIIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTD
MpeaCTaBIeHUH 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKHUX MpoOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYHCIEHUS C MCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi 107 BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B IMPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILlECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKLUH BELIECTB, TEIUIOBOro >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALLICHUS U COXPAHEHUSI SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIFOAATh MpaBUja MOJTH30BAHUSI XUMHUYECKOW MOCYI0N U
71a00paTOPHBIM 00OPYIOBAaHHEM, A TAKXKE MPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHMSMU IO BBIIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUIl IJIAHUPOBATH M BBIMOIHATH XUMUYECKUN DSKCIEPUMEHT
(pa3nokeHre IEepoKCcHIa BOAOpPOJAa B IPHUCYTCTBUM KaTalau3aTopa, OIPENEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOIO MHANKATOPA, BIUSHUE PA3INYHbIX (aKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKLMH, peakiM¥ HMOHHOTO OOMEHa, KayeCTBEHHbIE pEakluu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX
3amady nmo teMaM «Metamel» U «Hemeramibl») B COOTBETCTBUM C TpaBUIAMH TEXHHUKHU
0€30I1aCHOCTH NPH 0OpaIlEHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000pYyI0BaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOBI HA OCHOBE ATHX PE3YyJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIUIO,
MOJIy4aeMyI0 M3 pa3HBIX HCTOYHUKOB (CpeJCcTBAa MAacCOBOW KOMMYHHKaIuu, WHTEepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBWiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJCHUST B OBITY M TPYIOBOW NEATEIBHOCTH B IENSIX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpY>KaIOIIeW MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3CHCTBUS HA KUBBIE OPraHU3MBbI
oTnpeAeNéHHBIX BEIIeCTB, MoHUMas cMbich nokasarens [1JIK, moscHaTs Ha nmpumepax crocoObl
YMCHBIICHUSA U MPEAOTBPALICHUSA UX BPEAHOTO BOBI[GIZCTBHSI Ha OpraHu3M 4CJIOBCKaA,

JJIsA O6y‘-IaIOHII/IXCH C OIr'paHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBbBA: YMCHUC MNPUMCHATH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBICHU;

Ui CIENbIX M CHa0OBHIANIMX OOYYaroIIMXCA: YMEHHE WCIOJIb30BATh pelibeHO-
TOYEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins nis 3anmucu xuMmudeckux Gopmyi.
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bubmuorexa [IOK

7 MpOCTEHIINe MpeICTaBUTENN http://m.edsoo.ru/ff0d210e
AJIKCHOB
IIpakTueckas padora Ne 1. bubmmorexa [IOK
8 «IlonyueHue sTuneHa u http://m.edsoo.ru/ff0d210e
W3yYEHHE €r0 CBOMCTBY
Anxanuensl. byraauen-1,3 u bubnuorexa [IOK
9 MeTuwiOyraaueH-1,3. http://m.edsoo.ru/ff0d210e
[lonmyyeHne CUHTETUYECKOTO
Kay4dyKa ¥ pe3UHBI
AJIKWUHBI: COCTaB M bubmuorexa [IOK
O0COOCHHOCTH CTPOCHHUS, http://m.edsoo.ru/ff0d210e
10 TOMOJIOTUYECKUU PSL.
AlETWIEH — NPOCTEUILINIA
MPEACTaBUTEIh ATKHHOB
1 Beruuciienus mo ypaBHEHUIO bub6mmorexa [LIOK
XUMHUUYECKON peaKkuu http://m.edsoo.ru/ff0d210e
12 ApeHsbl: 0€H30J1 U TOJTYOJ. but6mmoreka [JOK
ToKCUYHOCTH apEHOB http://m.edsoo.ru/ff0d210e
I'enetnueckas cBsI3b bu6nuorexa LIOK
13 YTJIEBOJOPOIOB, http://m.edsoo.ru/ff0d210e
MPUHAISKAIINX K
Pa3IMYHBIM KJ1accam
IIpupogHble HCTOYHUKH bub6mmorexa LIOK
YIJIEBOAOPOOB: IPUPOAHBIN http://m.edsoo.ru/ff0d210e
14 ra3 v MomnyTHbIE HEQTIHbBIE

ra3bl, He()Th ¥ MMPOIYKTHI €€
nepepadoTKu




[IpupoaHbie UCTOYHUKH
YIJIEBOAOPOIOB: PUPOIHBII

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

15 ra3 ¥ MOIMyTHbIC HEPTSIHBIC
ra3bl, He()Th ¥ MPOITYKTHI €€
nepepaboTKH

16 KontponbHas paboTa mo bubmuorexa [JOK
pasneny «YTIeBOIOPOIbD) http://m.edsoo.ru/ff0d210e
[IpenenbHbIE OAHOATOMHBIE bubnmnorexa [JOK

17 CIIUPTHI: METAHOJI U 3TAHOJL. http://m.edsoo.ru/ff0d210e
Bopopoanas cBsi3b

18 MHoOroaTtoMHsl€ CIIUPTHI: bubmmorexa [IOK
STUJICHIJIMKOJIb U TIIULEPUH http://m.edsoo.ru/ff0d210e
DeHOJI: CTPOCHUE MOJIEKYJIBI, bubmuorexa [IOK

19 ¢buznyeckrue u XUMHUYECKUe http://m.edsoo.ru/ff0d210e
CBOMCTBA, IPUMEHEHNE

20 Anpaerusl: hopMaIbIeTUa bubnuorexa LIOK
U anerajgbierun. AleTod http://m.edsoo.ru/ff0d210e
OHOOCHOBHBIE TIPEICTIbHBIE bubnuorexa [{OK

21 KapOOHOBBIE KMCIIOTHI: http://m.edsoo.ru/ff0d210e
MypaBbUHAS U YKCYCHAas
[TpakTrueckas padota Ne 2. bubmuorexa [JOK

22 «CBolicTBa pacTBOpa http://m.edsoo.ru/ff0d210e
YKCYCHOM KHCJIOTBI»
CreapuHOBas U OJIEMHOBAs bubnnoreka [JOK

23 KHUCJIOTBI, KaK MpeJICTaBUTEIIN http://m.edsoo.ru/ff0d210e
BBICIINX KapOOHOBBIX KHCIIOT

24 MbL1a KaK COJIM BBICIINX bu6nuorexa LIOK

Kap6OHOBBIX KHCJIOT, UX

http://m.edsoo.ru/ff0d210e




MOIOIIEE NENCTBUE

CrnoxHable 3UpbI KaK
MIPOU3BOIHBIE KapOOHOBBIX

bu6mmoreka [IOK
http://m.edsoo.ru/ff0d210e

25 KUCHOT. ['MapOoIIn3 CI0KHBIX
a¢upoB
Kupsl: rugponus, bubnnorexa [IOK
26 IIpUMEHEHNE, OMOIornuecKas http://m.edsoo.ru/ff0d210e
POIIb )KUPOB
VrineBoasl: cocTas, bu6nmoreka [IOK
KJIacCu(pUKaIIHs. http://m.edsoo.ru/ff0d210e
27 Baknelimue npeacTaBuTeNu:
TJII0K03a, PPYyKTO3a,
caxaposa
)3 Kpaxman u nemnronos3a kak bubmuoteka [IOK
MIPUPOIHBIC TTOTUMEPHI http://m.edsoo.ru/ff0d210e
Konrponsnas pabora o bubmmorexa [IOK
29 pasueny http://m.edsoo.ru/ff0d210e
«Kucnopoaconepxaine
OpPTraHUYECKHUE COCTUHEHUS
OO01mas xapakTepucTuka bubnnoreka [JOK
a30TCOJIepKALIUX http://m.edsoo.ru/ff0d210e
30 OpTraHUYECKUX COCTMHECHHM /
Bcepoccuiickas npoBepodHas
pabora
31 AMWHBI: METWJIAMUH U bubmuorexa [IOK
aHWINH http://m.edsoo.ru/ff0d210e
1 AMWHOKHCIIOTHI KaK bubmuorexa [IOK

amM(OTepHbIe OpPraHuYecKue

http://m.edsoo.ru/ff0d210e




COEIUHEHHS, UX
OMOJIOrMYeCcKOe 3HAUCHHE.
Ilentnael. benkn xak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COEIUHEHHUS

33

OCHOBHBIC TIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN

bu6mmoreka [IOK
http://m.edsoo.ru/ff0d210e

34

OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coeguHeHnui. [InactMaccsl,
Kay4yKH, BOJIOKHA

bu6nuorexa [IOK
http://m.edsoo.ru/ff0d210e

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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11 KIIACC

KonuyecrBo yacoB DJIEeKTPOHHbIE
Ne ara u¢posbie
n/n Tewa ypoxa Bcero Konrpoariibie | - paxtirieckite fll3y'{eHI/IH :)Iﬁlil;l;oBaTenbnme
padoThI padoThI pecypent
);I/IMI/I‘ICCKI/II/I 3J€MEHT. ATOM. BuGiorexa LIOK
JCKTPOHHA KOHHUIypaLlits ! http:/m.edsoo.ru/ff0d210e
aTOMOB
Ilepuoauueckuit 3aK0H U
[Tepuoanueckas cucrema
XUMUYecKkux snemenToB Jl. U. | bubmuotexa [IOK
MenpeneeBa, HX CBI3b C http://m.edsoo.ru/ff0d210e
COBPEMEHHOH Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCAMHEHUI
go rpymnmnaM 1 nepuoiam. BuGmiorexa [IOK
HATCHHE HICPHONMHECKOTO I http://m.edsoo.ru/ff0d210e
3aKOHA M CUCTEMBI
XUMHUYECKHUX 3j1eMeHTOB [[. 1.
MeneneeBa B pa3BUTHU
HAyKHU
CTpoeHue BellecTBa.
Xumuueckas CBs3b, €€ BUIBI, BuGmorexa LIOK
MEXAHI3MbI 00pasoBaHi ! http:/m.edsoo.ru/ff0d210e
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3b




BaneHTHOCTS.
DNEeKTPOOTPUIIATETLHOCTb.
CTeneHb OKUCIICHUS.
BemecTa MOJIEKyYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

[TonsaTHe 0 qUCIEPCHBIX
cucremax. ctTuHHBIE 1
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 101 BEIeCTBA B
pactBope

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coenquHeHu. I'eHeTuueckas
CBSI3b HEOPTaHUYECKHUX
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

Knaccudukanus xumuaeckux
peaKkurii B HEOPraHU4EeCKOU U
OpraHUYeCKOW XUMUU. 3aKOH
COXpaHEHMsI MaCChl BEILIECTB;
3aKOH COXpaHEeHMs U
IIPEBpALIEHUs SHEPTUU TIPU
XUMHYECKHUX PEAKLUAX

Bbubnuorexa LIOK
http://m.edsoo.ru/ff0d210e

CKOpOCTh peakiuu.
OO6partuMble peakuuy.
XHUMHUYECKOE PaBHOBECUE

bu6nuorexa [IOK
http://m.edsoo.ru/ff0d210e

10

[TpakTrueckas padota Ne 1.
«BnustHue pa3iau4HbIX
(haKTOpPOB Ha CKOPOCTH

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e




XUMHYECKOU peakuum»

11

DIIEKTPOTUTHIECKAS
nucconuanus. Iloagarue o
BOZIOpOAHOM Moka3zatene (pH)
pacTtBopa. Peakiiuu HOHHOTO
obmena. ['maponus
OpTraHUYECKHUX U
HEOPraHUYECKUX BEIECTB

bu6mmorexa [IOK
http://m.edsoo.ru/ff0d210e

12

OKHUCIIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNH.

[Tonsitue 00 snexTpon3e
pacIuIaBoB U pacTBOPOB
conen

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

13

KonTponbhas pabora no
pazgeny «TeopeTnueckue
OCHOBBI XUMHUN»

bubmuorexa [IOK
http://m.edsoo.ru/ff0d210e

14

MerTainsl, HX IOI0KEHHE B
[Tepuoanueckoii cucreme
XUMHYECKHX 3y1eMeHToB [I. 1.
MenneneeBa u 0COOCHHOCTH
cTpoeHust aToMoB. Ob1ue
¢buznueckue cBoiicTBa
METAJIJIOB

bu6nuorexa [IOK
http://m.edsoo.ru/ff0d210e

15

CriaBsl METAJUIOB.
DIIEKTPOXUMUYECKUN DS
HATNPSKEHUH METAIJIOB

bu6nmmoreka [IOK
http://m.edsoo.ru/ff0d210e

16

XUMHYECKHUE CBOMCTBA
BAKHEUIIINX METAJJIOB
(HaTpuii, KaJIU, KaJIbLIUH,

bu6nuoreka [IOK
http://m.edsoo.ru/ff0d210e




MarHui, aJlOMAHAN) U UX

COE€IUHEHNN
XUMHUYECKUE CBOMCTRA
17 XpoMa, MeJIU U UX bubamorera LOK
. http://m.edsoo.ru/ff0d210e
COCMHEHUN
XuUMHYECKHE CBOMCTBA
18 UHKA, JKeJie3a U UX bubmorera [OK
’ . http://m.edsoo.ru/ff0d210e
COCMHEHUI
[TpakTrueckas padota Ne 2.
19 "Pemenue bu6nmmoreka [IOK
AKCIIEPUMEHTAIIBHBIX 3aa4 http://m.edsoo.ru/ff0d210e
o TeMe «MeTtaib»"
Hemeranibl, uX mojgoxeHue B
[lepuoanueckoi cucreme
20 xmlx)mqlelcxnx anemenToB /. U. bubmmorexa LOK
http://m.edsoo.ru/ff0d210e
MeHeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB
du3NUEeCKUEe CBOMCTBA
HEMETAJUIOB. AJTOTPOTIHS
21 HEMETaJIJIOB (Ha HpE)Mepe bubamorexa LOK
http://m.edsoo.ru/ff0d210e
KHCIopoia, cepsl, pochopa u
yriaepoaa)
XuUMHUYECKHE CBOMCTRA
22 raJIOr€HOB, CEpPhI U UX bubanorexa LOK
> http://m.edsoo.ru/ff0d210e
COCAMHEHUI
23 XuMHYEeCKre CBOMCTBA a30Ta, bu6nmmoreka [IOK
docdopa u ux coeTMHEHUI http://m.edsoo.ru/ff0d210e
24 XUMHYECKHE CBOMCTBA bu6nmoreka [IOK




yriaepoja, KpeMHHUS U UX
COE€IUHEHNN

http://m.edsoo.ru/ff0d210e

IIpumeneHne BaKHEUIINX

bubmunorexa [IOK

25 HEMETAJUIOB M UX COCTMHEHUM http://m.edsoo.ru/ff0d210e
O00011eHnEe U
cucTeMaTH3aIus 3HaHui 1o

26 Teme «Hemeramibiy. bubnuorexa [IOK
Borunciienus 1o ypaBHEHHUIM http://m.edsoo.ru/ff0d210e
XUMHUYECKHUX PeaKInii 1
TEPMOXHUMHYECKUE PACUETHI
[Tpaktuyeckas padora Ne 3.

7 «Pemenne bubmuorexa [IOK
JKCIIEPUMEHTAJIBHBIX 33724 http://m.edsoo.ru/ff0d210e
o Teme "Hemeramib'»
Heoprannueckue u

)3 OpraHUYEeCKHE KUCIOTHI. bubnmoreka [IOK
Heopranuueckue u http://m.edsoo.ru/ff0d210e
OpraHUYeCKHEe OCHOBAHUS
AmpoTtepHbie
HEOPraHU4eCKue 1

29 OpraHUYEeCKHE COCUHEHUS. bubmuorexa [IOK
I'eneTnueckas cBSI3b http://m.edsoo.ru/ff0d210e
HEOPTraHUYECKUX U
OpTraHUYECKHUX BEIIECTB
Ponp xuMum B oOecriedeHUN bubmuorexa [IOK
9KOJIOTUYECKOH, http://m.edsoo.ru/ff0d210e

30 SHEPreTUYECKON U MUILEBON

0€301acHOCTH, pa3BUTUHU
MCAUIIUHBI




KonTtpomnbnas padota no

bubmuorexa [IOK

! reme «Qbobmerie Mo : http://m.edsoo.ru/ff0d210e
Kypcy».

[IpencraBnenust 06 0OMUX

1 Hay4YHbIX PUHLIUIIAX | bu6nuorexa [IOK
MIPOMBIITUICHHOTO TTOJTyYeHUS http://m.edsoo.ru/ff0d210e
BaXXHEHIITNX BEIIECCTB

33 YenoBek B MUpe BELIECTB U 1 bub6nuorexa [IOK
MaTepuaioB http://m.edsoo.ru/ff0d210e

34 XUMHA U 300POBbE YEIOBEKA 1 bubnmorexa LOK

http://m.edsoo.ru/ff0d210e
OBHIEE KOJIMYECTBO YACOB 34
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IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBePsSieMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBbI OpTaHH‘{CCKOﬁ XUMHH

1.1

CpopMUpPOBAaHHOCTH MPEJCTABICHUN O XMMHYECKON COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TO3HAHUU
SBJICHUHA TIPUPOJLI, B (HOPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHANBHOM TIPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHns NpPaKTHYECKUX 3aJad U OSKOJOTMYeCKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpejie

1.2

Brnanenue cucTeMON XMMHYECKHMX 3HAHWM, KOTOpash BKJIIOYACT:
OCHOBOIIOJIAraroIe IMOHATHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJIApPHass Macca, MOJISIPHBIA OOBEM, YIJIEPOMHBIA CKEJeT,
(GyHKIIMOHATbHAS rpymma, pagukan, U30Mepus, H30MEpHI,
TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOIA- U
a30TCcoJepIKaIIe COSAUHEHHs, OMOJOTMYeCKH AaKTHBHBIC BEIIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOIO CTpOEHMsI opraHudeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHICCKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM  BAXXKHEHIIMX HEOPraHUYECKUX ¢  OPraHuYeCKUX

BELIECTB B OBITY M MPAKTUYECKON IeATEIBHOCTH YEI0BEKa

1.3

ChopMHpOBaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  yCTaHABIMBaTh  UX  B3aWMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME TOHATHS NPH OINUCAHMM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHMM HMCIOJIB30BaTh XUMUYECKYIO CHUMBOJHUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyJT OpraHWYECKHX BEIIECTB MW  YpaBHEHUH
XUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJIEITH MOJIEKYJ OPraHUYECKUX
BEIIECTB JUISI WJUTFOCTPALMU UX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUA




1.5

ChopMupOBaHHOCThP ~ YMEHHUH  YCTaHaBIMBATH  PHUHAIIC)KHOCTD
W3YYEHHBIX OpPTaHMYECKHX BEIIECTB MO WX COCTAaBy W CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymme) CcoeauHeHWH (yriieBOIOPOIbI,
KHCJIOPOA W a30TCOJCpIKAILINE COCAMHEHHs, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS), JaBaTh WM  Ha3BaHWs 10  CHUCTEMAaTHYECKOM

nomenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMEHHA ONPCACIIATh BHIbI XHMHYECKOH CBSI3U B

OpPraHUYECKHUX COCAMHEHHSIX (OJUHAPHBIE U KPaTHbIC)

1.6

ChopMupoBaHHOCTE  YMEHHUS TNPUMEHATH: TOJOXKEHHUS  TEOpUHu
CTpOoeHHs opraHuyeckux BemecTB A.M. BbytiepoBa mis oObsicHeHuUs
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXPAHCHUS MACChI BCIICCTB

YTIIeBO10PO/IBI. Kucnopoaconepxariue 51 a30Tco/IepIKaIue

OpraHU4YC€CKUC COCAUHCHU. BBICOKOMOJ'IeKy.TISIpHBIe COCOMHCHUA

2.1

ChopmupoBaHHOCTh YMEHUH TNPUBOAWTH TpPUBHUAJBHBIC HAa3BAHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATHJICHTJIUKOJb, TIHIEPUH, (EeHON, (OpMalbIETHI, aleTaabIeTul,
MypaBbUHAsg KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBas KHCJIOTa, TJIOK03a, (PYKTO3a, Kpaxman, IeJUII003a,

[JIALIMH)

2.2

ChopmupoBaHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWMCTBA THUIMHYHBIX TpEJCTaBUTENCH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, JITHJIEH,
MpONWIEH, aleTuieH, OyraaueH-1,3, merunOyranuen-1,3, OeHzomn,
METAHOJI, TAHOJ, dTUJICHIJIMKOIb, TIUIEPHH, (PEHON, ameTaabIaeru,
MypaBbUHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, MeJUTI0J03a,

aMUHOYKCYCHAsl KHCJIOTa)

2.3

CpopMUpPOBAaHHOCTh YMEHHUSI WIJUTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXIYy  TUIHYHBIMH  MPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHUYeCKUX BELIECTB YPABHEHUAMU COOTBETCTBYIOIINX XUMUYECKUX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (hopMyI

24

CdopMupoBaHHOCTH YMEHHUS XapaKTepu3oBaTh HACTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhsI (HEPTh, TPUPOIHBINA ra3, yrojb), CIIOCOOBI UX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUA U )KU3HBL. PacuéTrl

3.1

CdopMUpOBaHHOCTH YMEHHUHN BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHUA, UCIIOJIB3YCMbIX B XMMUH NIPU U3YYCHHUU




BELIECTB M XMMHMYECKUX sBJIeHUN (HaOioleHue, HU3MepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS I MPUHITHS pEHIeHUH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopMUpOBAaHHOCTH yMEHHUW COOJIFOJAaTh TpPaBWJIa TOJb30BAHUS
XUMUYECKONW TIOCYI0OM M Ja0OpaTOpHBIM OOOPYIOBaHHUEM, a TaKKe
npaBuiia o0pallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

I10 BBIIIOJTHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMHUpOBaHHOCTh YMEHHI MJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpPAILEHUSI OPTAHUMYECKUX BEIIECTB IIPU HArpeBaHUH,
MOJIy4YeHHUE STUJICHA U U3y4YEHHE ero CBOICTB, KaYeCTBEHHBIC PEaKIIUU
OpPraHMYeCKHUX BEIIECTB, JAEHATypalus OCJKOB IpH HarpeBaHuM,
L[BETHbIE peakUuu OEJIKOB) B COOTBETCTBUU C TMPABHWIAMHU TEXHUKH
0€30MaCHOCTH TpH OOpaIleHUH C BELECTBAMH U J1a0OpaTOPHBIM
O60py,£[OBaHI/ICM; IpCaACTaBIATh PE3YJIbTAThI XUMHYECKOT'O
SKCHepUMEeHTa B (OpMe 3alKuCHh YpPaBHEHMH COOTBETCTBYIOILUX

peakuuii ¥ GopMyTUPOBATEH BBIBOIBI HA OCHOBE ITHX PE3yIhTaTOB

34

CchopMupoBaHHOCTh YMEHHI MTPOBOIUTH BBIYUCICHHS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA HIIH
MPOAYKTA peaKlUH 0 N3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJTHOTO

13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIN)

3.5

CdhopMupoBaHHOCTD YMEHUI KPUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, MOJIyYaeMyK W3 pa3HbIX HCTOYHHUKOB

(cpenctBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHHU COOJIOAATh MpaBWIA OKOJIOTHUYECKH
1eJIecO00pa3HOro TMOBENEHUs] B OBITY M TPYJOBOM JAEATEIHHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0pPOBbS U OKPYKAKOLIEH NPUPOIHON
Cpelbl, 0CO3HABaTh OMACHOCTHh BO3JICHCTBUS HAa YXHBBIC OPTaHU3MBI
OTpeAeNIEHHBIX OPraHWYEeCKUX BELIECTB, IOHMMas CMBICI MOKa3aTess
I[IIK (mpeneabHO AOMYCTUMOW  KOHIEHTpAIlMH), TIOSCHATH HaA
IpUMepax CcrocoObl YMEHBIICHUS W MPEAOTBPAILEHUS UX BPEIHOTO

BO3,Z[€I>'ICTBPI$I Ha OpraHus3Mm 4CJIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 0d1ero 00pa3oBaHus




pe3yJabTaTa

1

TeopeTnyeckue OCHOBBI XUMUHU

1.1

Bnagenne cuctemMoi XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIONIATAIONME  TMOHATUS  (XUMHUYECKUH  SJIEMEHT,  aToM,
AIIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-DIIEKTPOHHBIE OPOUTAII AaTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIIEHMs, XMMHYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTATMUECKass pemETKa, THUMbl XUMHYECKUX peakIui
(OKMCIINTENIbHO-BOCCTAHOBUTENIbHBIE, 9K30- U SHAOTEPMHUYECKUE,
peakuuu MOHHOTO OOMEHa), PAacTBOP, AJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsE  JAMCCOLMALMUS, OKHUCIMUTENb, BOCCTAaHOBUTEIND,
CKOpPOCTh XMMMYECKON pPEaKlMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AJCKTPOIMTHUECKON aucconmanuu, llepuomnnueckuii
3akoH JI.M1. Menneneena, 3aKk0OH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI SI3BIK XUMHH, ()aKTOJIOTMUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJMYyYeHHMH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKON EATEIbHOCTH

YCJI0BCKa

1.2

ChopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKK U
B3aMMOCBSA3b M3YYCHHBIX IIOHATHH, NPHUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHMM CTPOCHUS M CBOMCTB HEOPraHMYECKHX
BEUIECTB W MX MPEBPAILECHUMN; BBIABIATH B3aUMOCBS3b XMMHUYECKHUX
3HaHUU C HOHSTUAMHU u IPEICTaBICHUAMHU IPYTUX

CCTCCTBCHHOHAYUYHbBIX NIPCIMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAaMHM HAay4HOTO IIO3HAHMUS BEILUECTB U
XUMHUYECKHX sBICHUN (HAOmIOoeHUe, W3MEpEeHHue, HKCIEPHUMEHT,

MOJICJIMPOBAHUE)

1.4

CdopMupoBaHHOCTh yYMEHUN OMNPEACNATh BaJCHTHOCTh M CTEIICHBb
OKHCIICHUSI XHUMHUYECKUX DBJEMEHTOB B COCIUHEHUSX Pa3JIUYHOTO
cocTaBa, BHJ  XMMHUYECKOM  CBA3M  (KOBAJICHTHAasl,  WOHHAs,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COEIUHEHUSIX, TUI KPUCTAIIIMYECKON
pemETK KOHKPETHOI'O BeIllecTBa (aTOMHasl, MOJEKYJsSpHasl, MOHHAasi,

MeTaJUTHIeCcKas)

1.5

ChopMupoBaHHOCTh YMEHHUH OMpEAENsATh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCH(PHIMPOBATH  XUMHUYECKUE
peakuuy Mo pa3InyHbIM MPHU3HAKaM (YHCIYy U COCTaBY pearupyrommx

BEIIECTB, TEIUIOBOMY OJ(MQEKTy peakinuu, H3MEHEHUIO0 CTeneHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTM  pEaKUud,  Y4acTHIO

KaTaiu3aTopa)

1.7

ChopMupOBaHHOCTH YMEHHH  COCTABISATh YpaBHEHUS  peaKIuit
pPa3IMYHBIX THUIOB, IIOJHBIE W COKpAIIEHHBIC YPAaBHEHUS pPEAKIUN
MOHHOTO 0OMEHA, YUUThIBAsl YCIOBHSI, PU KOTOPBIX 3TH PEAKIIUH YT

JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUI MPOBOJUTH PEaKIMU, MOATBEPHKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jMYHbIX HEOPraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPTraHUYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHH PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui MOCPEICTBOM COCTaBIICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.10

CdopmupoBaHHOCTh yMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON pPeaKIy OT pa3IuYHbIX (DaKTOPOB

1.11

ChopMHUpPOBAaHHOCT,  YMEHUH  OOBSCHATH  XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO BO3JCHCTBHUS

(mpunnun Jle laTtense)

OO0mmas 1 HeOpraHUYECKask XUMHS

2.1

ChopMHpOBAaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoamdeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH €ro

CHUCTEeMATH3UPYIOIIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepunoanueckoi
cucTteMbl xumudeckux djemeHTtoB JI.M. MenaeneeBa, HCIONb3ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIE OpPOUTATN», <(OHEPIETHUYCCKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XUMUYECKHX 3JIEMEHTOB M MX COEJMHEHUH MO MepuojaM U rpynmnam

[lepuoanueckoit cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPraHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKHMMH  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCTH ~ YMEHHMH  yCTAHAaBIMBAaTh  MPUHAJICKHOCThH

HEOPraHUYECKUX BEHIECTB MO HUX COCTaBY K OMNPENEIEHHOMY KJaccy




(rpymre) coeauHeHUM (MPOCTHIE BEIIECTBA — METAUIBI U HEMETaJUIHI,

OKCH/Ibl, OCHOBaHUsI, KUCJIOTHI, aM(pOTEPHbIE THIPOKCHUIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHUI HCIIONB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIsL  cocTaBlieHHss (GOpMyJ BEIIECTB W YpPaBHEHMM XHMHUYECKHX
peakuuii, cucremarnyeckyo HoMmeHknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTIENIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCHBIA ra3, aMMMaK, TaléHas H3BECTb, Heraul€Has HW3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
HNOJTBEPXKJIaTh  CYNIECTBOBAHME  TI'E€HETUYCCKOW  CBS3M  MEKIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMOIIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHMIA TUTAHUPOBATH U BHITIOTHATH XUMUYECKUI
DKCIIEPUMEHT (pa3lioKeHHEe TEePOKCHAA BOAOPOJa B MPHUCYTCTBUHU
KaTajln3aTopa, ONpe/eJICHUE CpeAbl PaCTBOPOB BEIIECTB C MOMOIIBIO
VHUBEPCAITBLHOTO HWHAMKATOPA, BIUSHUEC pPA3IHYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHYECKOH pEaKIWH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHBIC PEAKIIUU Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUSI, pEelIEHHWE SKCIEPUMEHTAJIBHBIX 3a7ad 0 TeMaM
«Metamne» u «HemeTanel») B COOTBETCTBHH C MIPaBUIAMU TEXHUKH
0€30MacHOCTH TpU OOpAlIeHWH C BEIIECTBAMH M JIaOOPaTOPHBIM
000pyI0BaHUEM; MIPEICTABISITh pE3yNIbTATHI XAMUYECKOr0
JKCIepuMeHTa B (opMe 3amMch ypaBHEHUH COOTBETCTBYIOIIHUX

peakuuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE ATHX PE3Yy/IbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHUW COONIOJATh MpaBWIa TOJB30BAHUS
XUMUYECKOU TOCYI0M M J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBuiIa oOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMHU

10 BBIIIOJIHCHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB
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CdopmMupoBaHHOCTH ~ yYMEHUH  XapaKTepuU30BaTb  XHUMHUYECKHE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUICHHOTO MOJYYeHHsI CEpHOI
KHUCJIOTHI, aMMHaKa, a Takke c(HOpMHUPOBAHHOCTH MpEICTaBICHUI 00
o0IMX HAyYHBIX MPHUHLIUIAX M OKOJOTHYECKHX  MpodieMax

XUMHYCCKOI'0 IpOU3BOJACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBIISIONIEH

eCTeCTBeHHOHaYIIHOﬁ KapTUHBI MHpa, POJIHM XUMHU B TIO3HAHUH




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAILHOW TPaAaMOTHOCTH, HEOOXOJMMOU s
pelieHuss TPaKTUYECKHX 3aJad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie

3.2

C(I)OpMPIpOBaHHOCTL YMeHI/Iﬁ KPpUTHUYCCKU AHAJIM3UPOBATH
XUMHYCCKYIO I/IH(I)OpMaL[I/IIO, noJiyd4acMyr0 H3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIIMH, C€Th IHTEpHET U apyrue)
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ChopMupoBaHHOCTb yMEHHH cOOMIOAATh IpaBWia SKOJOTMUYECKH
1e1eco00pa3HOro MOBENEHUS B OBITY M TPYHOBOH AESITENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3I0POBbI M OKPYKAIOIIEW IPUPOIHON

cpembl

34

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHS HAa KUBBIE OPraHU3MBbI
ONpeAeIEHHbIX BEIIECTB, MOHMMAas cMbIc nokaszarens [IJIK, noscHiITh
Ha IpUMEpaxX CIOCOObl YMEHBIIICHUSI U MIPEIOTBPAIICHUS UX BPEIHOTO

BO3JEHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHHI IIPOBOJAUTH BBIYMCIIEHUS c
WCTIOJI30BaHUEM TIOHSTHS «MaccoBasi JOJSI BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOLIEHHH TIa30B MpPH XMMHYECKHUX pPEaKLUAX, Macchl
BEIIECTBA MM 00BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiH 00BEMY OIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TerI0BOro d(dekra peakimu Ha OCHOBE 3aKOHOB COXPAHECHHS MacChl

BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUU




MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT CoiepP:KaAHUS

1

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMHH

1.1

[IpeameT opraHuveckoil XWMMHUH: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAYCHUE B
MOJIy4eHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHHS OpPraHUYECKHUX

coenuneHui A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (opMysnbl OpraHMYecKHX BemecTB. ['omonorus, wusoMmepus.
XuMuYecKkasi CBsI3b B OPraHMYECKUX COCIUHEHUSX — OJWHAPHBIE U KpaTHBIC

CBi3H. HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/II/I OpraHn4YCCKUX BCIICCTB

1.3

HomeHnkiatypa opraHMyeckux COEIMHEHUH (CHCTeMaTHYecKas) U TPUBHAJIbHbIC

Ha3BaHUS Ba)KHEHUIIIMX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHNM4YCCKNX BCUICCTB

VYT11eBOIOPOBI

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psa. Meran u d3TaH —
MPOCTEHUINNE TIPEACTABUTEIN aJIKaHOB: (PU3MUECKHE M XHWMHUYECKHE CBOMCTBA
(peakiuu 3aMeIleHus] W TOPEHWsI), HAaXOXKIEHWE B TMPHUPOJE, TOJydeHUE U

IIPUMEHEHNE

22

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psAld. DTWIEH U NpPONMIEH —
MpOCTEHIINe NpPEeICTaBUTENN AalIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATALUU, OKHUCICHUS W

MOJIMMEPU3AIIH ), TOJTyYeHUE U TPUMEHEHHE

23

Ankanuensl: Oyrtammesn-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakims moJmMepusamum). [looydeHne CHHTETHYEeCKOTO

KaydyKa U pe3uHbI
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AJIKMHEBL: COCTaB M 0COOEHHOCTH CTpOCHHUA, TOMOJIOTUYECKUH pAd. AI_IeTI/IJ'ICH —
HpOCTCfIH.IPIfI npeaAcCTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC u
XHMHYECKHE CBOHCTBA (pCaKI_[I/II/I T'UMAPpUPOBaHUA, I'AJIOTCHUPOBAHMWA, THApaTallun,

FOpCHI/Iﬂ), NOJIy4CHHUC U ITPUMCHCHUC

2.5

ApeHbI. benzoun: COCTaB, CTPOCHHUC, (bl/ISI/I‘{eCKI/IC A XHMHYECKHE CBOMCTBa
(peaKI_II/II/I TaJIOTCHUPOBAHUS U HI/ITpOBaHI/IH), IMMOJIy4CHHUC U IIPUMCHCHHC. TOJ'IyOJ'IZ
COCTaB, CTPOCHUC, (I)I/I3I/ILIGCKI/I€ u XUMHUYCCKHUC CBOMCTBa (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MMOJIy4deHUC H IIPUMCHCHUC. ToxcuyHOCTH
ApCHOB. I'enetnueckas CBs3b MCXKAY YrJIeBOoAOpOAaMH, MTPHHAJICKAIIUMU K

Ppa3jiInuHbIM KJIaCCaM




2.6

[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOA0B. [IpupoaHbIii ra3 u MonyTHeIe HEPTIHBIC
ra3el. Hedtp u e€ mpoucxoxknenue. CriocoObl nmepepaboTKu HePTH: MEepEroHKa,
KPEKUHT (TePMUYECKHM, KaTaIUTHUeCKui), muponu3. [IpomykTel mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromb u

MPOIYKTHI €T0 MepepadoTKu

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHNS

3.1

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METaHO U 3TaHOJ: CTpOeHHUE, PU3NIECKUe
M XAMHYECKHE  CBOWCTBa  (peakuMd C  aKTUBHBIMH  METaJlJIaMH,
rajoreHOBOJIOPOJIaMH, TOPEHHE), MPUMEHEHHE. BOJOpPOIHBIE CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. J[eficTBHME MeTaHOJIa U 3TaHOJIa Ha OpPraHU3M YeJOBEKa.
MHoroaromMHbie CIIUPTHL. DTUIECHTIIMKONIb U TJIMLEPUH: CTPOCHUE, (pu3ndeckue u
XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUlaMu,
KaueCTBEHHAsl peakllds Ha MHOTO0ATOMHbBIE CIUPTHI). JelicTBUE Ha OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/Ie MIMOCPpHUHA U OTUJIICHITIUKOJIA
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®denoi: CTPOCHHUC  MOJICKYJIbI, (1)1/131/1%01(1/16 M XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [fpumenenue dpenona

33

Anpaeruapl U KeToHbL. DPoOpManbIeTrul, alleTalbIeTHI: CTPOeHHE, (HU3HUECKUe U
XUMHUYECKHE CBOMCTBA (PEaKkIMM OKUCICHHUS W BOCCTAHOBJICHHS, KaUECTBCHHBIE

peaKHI/II/I), MMOJIy4CHHUC U IIPUMCHCHHC
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O,I[HOOCHOBHLIG MMpEACIIbHBIC I(ap6OHOBI>Ie KHCJIOTHI. MypaBBI/IHaH U YKCYCHas
KHCJIOTBI: CTPOCHHUC, (I)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA (CBOIZCTBS., O6H_II/IC JJIA
KjlacCa KHCJIOT, pPCaKIuia 3TepI/I(1)I/IKaI_II/II/I), MMOJIYy4eHHEC U IMPUMCHCHUC.
CTeapI/IHOBaSI " OJICMHOBAd KHCJIOTBI KaK NPCACTABUTCIIM BbICIINX Kap6OHOBI:IX

KHUCJIOT. MbIjla KaK COJIM BBICIITHUX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC HCfICTBHe

3.5

CrnoxHble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIpOnH3 CIOXKHBIX
sa¢upoB. Kupsl. ['maponus xxupos. IIpumenenue xupoB. buonoruyeckass ponb

KHPOB

3.6

VYrneBoasl: cocTaB, Kilaccu(uKalus yrieBoJoB (MOHO-, TU- U IOJIMCAXapHIbI).
['moko3a — mpocTedMid MOHOcCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIH,
duznyecKre U XUMUYIECKUE CBOMCTBA (B3auMoeiicTBue ¢ Tuapokcuaom meau(1l),
OKHCIICHHE aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHue,
OpOXKeHHE TIIIOKO3bl), HAaXOXJIEHUE B MPHUPOJE, MPUMEHEHHE, OMOIoTHYecKas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIHOKO3bl. Kpaxman u 1mesuirono3a Kak
npuposiHble noiauMepbl. CTpoeHHe Kpaxmayia U LeuTosio3bl. Dusznyeckue u

XUMHUYECKHE CBOMCTBA KpaxMaJia (THIpOoJIN3, KAYeCTBEHHAs peakius C HOA0M)

A30T00ﬂep>1<aume OpraHU4YCCKUC COCANHCHUA

4.1

AMMHOKHCIOTEI KaK aM(bOTepHBIC OPraHu4€CKUC COCOVHCHUS. dOu3nueckue u




XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMmepe riunuHa). buonoruueckoe

3HAYCHHUEC aMHHOKHUCIIOT. HeHTI/II[BI

4.2

benxkn kak IpHUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCOWHCHUA. HepBI/I‘-IHaSI,
BTOpUYHAsI U TpPETHYHAs CTPYKTypa OeikoB. XUMHUYECKHE CBOICTBa OEJKOB:

TUAPOIN3, ACHATypalus, KaAYECTBCHHBIC PCAKIINU Ha Oenku

BLICOKOMOJ'ICKy.HSIpHBIe COCOHMHCHUA

5.1

OcCHOBHbIE TOHSITUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEPU3ALIUH, CPEAHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEJUHEHUN —

noJImMepu3anua U NOJIUKOHICHCAI A

5.2

OKCHEepUMEHTAIbHbIE METOJbl HM3yYEHHUS BEIIECTB U MX MpeBpallleHHil:
03HAaKOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacce,

KaydaykoB. [logyueHne cuHTeTHYECKOr0 KayuyKa U Pe3UHbI

11 KUIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

1.1

XuMudeckuit s1emMeHT. AToM. SIpo aToma, M30TOMbBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTudyeckue YpoBHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d-DIEMEHTHI.
Oco0eHHOCTH pachpe/eieHHs dJIEKTPOHOB M0 OpOUTaIsiM B aTOMax dJIEMEHTOB

MIEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIHsl aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuoanueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenpeneeBa. CBs3pb nepuoauyeckoro 3akoHa M Ilepmonmyeckoil cucTeMbl
xumudeckux 3yeMeHToB [[.M. MenneneeBa ¢ COBPEMEHHON TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHUS CBOWCTB XHMHMUYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB MO IpylnnamM U HepHoaMm.

3HaueHue NEPpUOANYCCKOr'0 3aKOHA B PaA3BUTHUHU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHIBI XUMHUYECKOH  CBSI3U
(koBaJieHTHAsT HEMOJISIpHAs W TOJspHas, HOHHAas, MeTaunueckas). WoHsI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BomopogHas cBs3b

1.4

BaneHTHOCTb. 9HeKTp00TpHHaTCHLHOCTB. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THUIBl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa

BEIIECTB OT THIIA KpUCTAUIM4ecKoW pem€Tku. lloHATHE 0 naHMCHEpCHBIX




cucremMax. McTtuHHBIE U KOJUIOUJHBIC paCTBOPLI. MaccoBas JO0JIA BCIIECTBA B

pactBope

1.6

Knaccugukauus Heopranmueckux coequHeHnii. HomeHkiiatypa HeopraHmueckux

BEILIECTB

1.7

Xummueckass — peakuus.  Kimaccudukanmss — XMMHUYECKHX — peaknuid B
HEOpPraHMYeCKOM U OPraHMYECKON XMUMHU. 3aKOH COXpPAaHEHUS MAacChl BEILIECTB,

3aKOH COXpaHEeHUs U MPEeBPALICHUS SHEPTUU MPU XUMHUYECKUX PEaKIHIX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

OOpatumMble peaknuu. XHUMUYecKoe paBHoBecue. DakTophl, BIHUSIOUIME HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuuanun Jle [larense

1.10

OnextponuTtryeckas aucconuarms. CuiabHble M ciadbie snekTponuthl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIaA, HeﬁTpaJIBHafI, miejao4yHasd. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC p€akuuu

Heoprannueckas xumust

2.1

Hewmertamnel. IlonoxkeHnne HEMETaIJIOB B HepHOﬂquCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB I[I/I Mengeneena u 0COOEHHOCTH CTPOCHUS aTOMOB. duznueckue

CBOMCTBa HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha npuMepe Kucjiopoaa, CEphbl,

docdopa u yrnepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETAJUIOB (TAJOTCHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOACOACPKAIIIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

23

Metainnsl. llonoxkenue wmeramuoB B Ilepuoanueckoil cucreMe XHUMHMUYECKHUX
anemeHToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MetaiuioB. O0mme pusmdeckue cBoiicTBa MeTamioB. CrlaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psii HAIIPSDKEHUH METAIITIOB

24

XUMUYECKHE CBOWCTBA BAKHEHIIMX METAIOB (HATpWiA, Kaluuil, KaJbLUH,
MarHuii, aJIOMUHHHA, IIUHK, XpOM, JXKeJlIe30, MeIb) U HX coeauHeHmid. OOmue

CTHOcOOBI OTy4eHus: MeTaioB. [IpuMeHeHne METayIOB B OBITY U TEXHHKE

2.5

I'enetnueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3TIUIHBIM

Ki1accaM

XUMHUSA U KA3HD

3.1

Ponp xuMmum B oOecreyeHHH BKOHOFHHGCKOﬁ, SHGPFCTHHGCKOﬁ U TIMIIEBOH
6630HaCHOCTI/I, pa3sBUTHU MCOULIUHBL. IlonsTtue o HAaYYHBIX MCTOJAAX IIO3HAaHHUA

BCIICCTB 1 XUMHNYCCKHUX peaKuHﬁ




[IpencraBienuss 00 OOMMX HAYYHBIX MPUHLIMIIAX MPOMBIIUIEHHOTO MOTYYCHHUS

BOXHEHIIMX BewecTB. YeaoBEK B MHUPE BEHIECTB M MATEPHAJIOB: BaXKHEUILINE

3.2 CTpOMTENIbHBIE MaTepHualbl, KOHCTPYKIMOHHbIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMuKa, MaTepuaibl s DJIEKTPOHUKH, HaHOMAaTepHallbl, OpraHUYecKHe u
MUHEpaJIbHBIE y10OpeHus
XuMusi W 370pOBbE UEJOBEKAa: MpaBUja KCIOIb30BAHUS JIEKAPCTBEHHBIX

33 [pernapaToB, MpaBuiIa 0€30MacHOr0 UCIOJIBL30BaHUS MIPEMapaToB OBITOBOM XUMUU

B HOBC@HHeBHOﬁ KH3HU




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VYEHUKA

* Xumus. 10 xnace. 'abpuensn O.C., Octpoymon WN.I'., CnagkoB C.A. AKIIMOHEpHOE

obuiectBo «M3narenscTBO «lIpocBemenne»

» Xumus. 11 xkmace. ['abpuemnsia O.C., OctpoymoB N.I'., CnagkoB C.A. AKIIMOHEPHOE

O6IHCCTBO ((HS}IaTCJTBCTBO ((HpOCBeHIeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Pabouue nporpaMmbl

https://workprogram.edsoo.ru

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru

https://www.uchi.ru

https://www.yaklass.ru
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