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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBaHus y4eOHOTO NpeaMmera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHLENTYalIbHbIE IMOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOW YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YelOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOpPOr0 ONpEJENEHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKU HAyKU XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO POJb B COBPEMEHHOM
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYy’KaroIllleM MUpPE KaK O €IMHCTBE MPUPOJbI U UelIOBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHMCTBYsST C JAPYTUMMHM €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HalpaBjeHa Ha pelleHue INI0OANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeaMera «XHUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 0O0UIel XUMHM) U OpraHuYecKOrd XUMHuU. POPMHUPOBAHUE JAHHOW CHCTEMBI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCMYECKOM TEOPUM CTPOCHHUS OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OpraHMueckoll XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKas XUMHUS» OOYJArOIIUMCS TPEIOCTABISAETCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUU, MTOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a7au.B 1emnoMm copepkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHUAJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATHHBIX YUCOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp’KaTeIbHOU
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAMLUMOHHO TMpu3HAETCS (QOPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak obsactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIed N3YUEHHUs IIPEMETA SBJISIETCS BIIOJIHE OIIPABJIAHHbBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIEkKAaT KIJIIOUEBBIE MOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHMH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
[IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTEeNbHON  OpraHU3allH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBM3uM Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3HAYCHHE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHUIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BENICCTBAMH U UX PUMEHCHHEM;

dopMupoBaHUe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoucKa, aHaiu3a W 00paboTku uHPOpMAIU, HEOOXOMUMBIX [JIsI MPHOOPETEHHUs OMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, UHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalIn3a y4eOHOM U Hay4YHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U [IPOBEICHUN XUMUUYECKOT0 3KCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM miaHe cpemHero obOimiero o0pa3oBaHus mpeamer «XuMus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOM obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHHUsI opraHudeckux coequuenniit A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  KiaccuUKaMU  OpPraHUYecKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0OpasiamMu OpraHMYEeCKUX BEIISCTB M MaTepuajiaMd Ha WX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, IOMOJOrMYecKMid psia. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psii. DTHICH U MPOMUJICH — MPOCTEHIINe
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBA (pEaKkuul THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psA. AUETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, (PM3UUECKHNE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOy4YeHUE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoewue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJyYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBsA3b MEXIy YIVIEBOJOPOJAMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedte u e& mnpoucxoxaenue. CrnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KPEKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HeDTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKCIepUMEHTATbHBIE METO/Ibl M3YYCHHS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHHUE C
oOpasmamu 1uracTMace, KaydykoB U pe3uHsbl, koymekunn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUJIEHA U U3YYEHHUE €ro CBOMCTB.

Pacuérnrie 3amaun.




Bbluucnenuss 1mo ypaBHEHHIO XUMMUYECKOW peakuuu (Macchl, 00BbEMA, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (GU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHble KapOOHOBbIE KUCIOTHl. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIUIIOKO3bI), HAXOXJIEHHWE B NPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METObl H3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEICHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumopelcTBue rmuepuHa ¢ rugpokcugom menu(ll)), ampaeruaoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIU3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbICcOKOMOJIEKYJISIPHBIE COeTMHEHHUS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaTbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M WX MPEBPALCHUN: 03HAKOMIICHHE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISFOIIMXCSI CACTEMHBIMH JIJTSI OTJCIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAay4HBI (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (PU3MYECKUE BETHMUUHBI M €AWHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadus: MUHEpAIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUYecKrue ypoBHHU, MMOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHAs: KOH(UTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, MeTaJuThndeckas). MexaHu3Mbl 00Opa30BaHUsSI KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknarypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHUs MAacChl BEIIECTB, 32aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnektponuTnueckas aucconuanus. CuibHble U crnabbie 37MeKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAasi JIOJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramnsl. [lonoxenne merainos B [lepruoanyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIEKIMA «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKOM 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTEpUabl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOT0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEIHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, HEpPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJIETIEHBI CIIEYIOIINE COCTABIISIOLIUE!

OCO3HaHHE O0YYaIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPE/IEIEHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHON CHUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENBHOM JE€ATEIBHOCTH B COOTBETCTBUHM C TI'yMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOro O0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M IPAaBUIAMU IOBEICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
IPUHSTHIX B OOILLECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOLIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI0 OTE€YECTBEHHOMU
XUMHU;

YBa)XEHUsI K IPOIIECCy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUs, STUUECKOTO IOBEJICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpUATHS BPEAHBIX HPUBBbIUEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIIEHUU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JTIOASIM TpyJla U pe3yjbTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OO0YYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBIECHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, MPHUHIIMNI, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YUY€OHBIMU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeeNATh LENN NeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH UX JOCTHUKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHUH ¥ yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEIN, IPE0OPa30BBIBATH MOAEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJIOM IPOLECcCa, CaMOCTOATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOM JesTeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3INYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTtypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IMYHble METOJbl IMPH IOMCKE U O0TOOope
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIOJIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHHS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MIPE3CHTAIel Pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MmpoekTa M (OPMYJIUPOBATH BBIBOJBI IO pE3ylbTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTyuYeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PeICHHA IPAKTHYCCKUX 3aJad W OSKOJOTIMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUA, JICKAINIME B OCHOBC IOHHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB YMGHI/Ifl BBIABJIATH XapPAKTCPHBIC MPU3HAKHU HOHSITPII7[, YCTaHaBJIMBATb
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS MIPU ONMMCAHUU COCTABa, CTPOEHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIsI COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNI OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATH MPUHAICKHOCTh NU3yYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinatype (IUPAC), a Takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIOTa, IJIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiectB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STHWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KHU3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU IO BBITIOJTHEHUIO JJA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, I[BETHBIC PEAKITUU OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GbopMyIMPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh TMpaBWIa JKOJIOTUYECKH IIETIECO00pPa3ZHOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHUS U MPEIOTBPAICHHs] MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUISL  CIICTIBIX ¥ CJA0OBUASIIMX OOYYAIOIMIMXCS: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJACTABICHUN: O XUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHusT NPAaKTHYECKUX 3a7ad M OSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEAE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOTl, S-, P-, d- AIEKTPOHHBIC OPOUTATI ATOMOB, MOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  PEakLMi, pacTBOp,  JJIEKTPOJIMUTHL,
HEAJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOIMALINS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTbH
XUMHUYECKON PeaKINK, XUMHUECKOE PABHOBECHUE);TEOPHH U 3aKOHBI (TEOPHS JIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHEHHUs M NPEBpAIlCHUs SHEPTUU NPU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33ZPCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCHOJIb30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

Cq)OpMHPOBaHHOCTB YMGHI/II\/'I HCIIOJIB30BaTh XMMHNYCCKYIO CHUMBOJIMKY JJIA COCTAaBJICHUSA
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbIl Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HEram€Has W3BECTb, NMUTbEBas COJAA, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM OMPEACNIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAas) B COCAUHEHHUSX, TUIN KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TPOCThIC BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINHU;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MenneneeBa, HCMONIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XHMHUYECKHUX 3JEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolMX BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuu,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOIO OOMEHa, YYUTbhIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCJINUTEIbHO-BOCCTaHOBUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (npunuun Jlelllatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLMIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJB30BAHUS XUMHUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3alluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbICH nokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUIA CJENbIX © CHa0OBHIAMIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznen 1.TeopeTnyeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2.Yraesomxopoant
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pasznen 3.Kucaopoacoaep:kamnue opranndeckue coeJuHeHUust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 |
Cnoxubie 3¢upsbl
33 VYrieBoibt 3 2




Hroro no pazneny

Pasznen 4.A30Tcoaepikanue oOprannyeckue coeJuHeHUust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Pa3nen S.BeicoOKOMOJIEKY I PHbIE COCUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudppoBbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Pa3znen 1.Teopernyeckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro nio pazgeny 13
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 Meraibl 6 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX )
) BEIIECTB
Hroro no pazgeny 17
Paznea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenmeTt opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE
Teopus cTpoeHUs] OpraHUYECKUX

coenunennii A. M. byrnepoga, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHuveckux Beniects. HomeHkmatypa
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHUS OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenme
MPEICTaBUTENN ATKAHOB

AJNKEHEI: cOCTaB U CTPOCHHUC, CBOMCTBa

OTHIIEH W IPOIHJIEH — MPOCTEUIINE
MIPEICTaBUTENH aJIKEHOB

[IpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyyKa 1 pE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIE HE(TAHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoroaTroMHbl€ CIUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
arerajgbIerua. AneTox

)1 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KUCIOTBD»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK IMTPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6m1ast XxapaKTepruCTHUKa a30TCOIEPIKAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI Kak aM(oTepHbIe
OpPraHMYECKUEe COCTUHEHUS, UX
Ouoyornueckoe 3HaueHue. IlenTu bl
benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COSUHEHUN !
OcHOBHbIE METO/IBI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
[TnacTMacchel, kKaydyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[MTPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. Bemecra
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB COJIEH

KontponbHas paboTa mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeramibl, UX Mojg0XeHUE B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COEIMHEHU I

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COCIMHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

)% KonrtponbHas pabota no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BELIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUH MEAMIIMHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOITY4YEHUS 1
BaXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM Ccpefie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANIGHASL  TPYIIIIA, paaukan, U30MEpHUs, W30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- U
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMHpOBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa ans oObsacHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTIIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nyuecKkne M XWMHUYECKUE CBOWCTBA THIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aneTuieH, OyramueH-1,3, metmnOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl

24

CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONIoJeHUEe, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpaLICHUs] OPraHUYECKUX BEIIECTB [IPH HArpEeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHATypauus OEIKOB IpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
IPOAYKTa peakLuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTD YMEHHU KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHUBbIE OPraHU3MbI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XUMUYECKMX 3HAaHUW, KOTOpas BKIJIFOYAET:
OCHOBOMOJIATAlOIIMe  MOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, S-, p-, d-IIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HWOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKHCITUTEIIbHO-BOCCTAHOBUTENIBHBIE, 9JK30- H  SHIOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALMUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, TOJYYEHWH U OE30MMaCHOM MCIOJIb30BAHUU BAXKHEHIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON eATEIHbHOCTH

YCJI0BCKA

1.2

1.3

1.4

1.5

CdopMHpOBaHHOCTh yYMEHMU BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aMMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMHU u MIPEACTABICHUAMU JIpYrux

C€CTCCTBCHHOHAYUYHBIX IIPCAMCETOB

BnaneHne OCHOBHBIMH METOOAMHU HAaYYHOI'0O TO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUMN (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICIUPOBAHNE)

ChopMupoBaHHOCTh YMEHMI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOHW  CBs3M  (KOBAJIGHTHAs, HWOHHA,
MeTaJTn4ecKasi, BOAOPOIHAS) B COCIUHEHUSIX, THI KPUCTAIITUYECKON
PEIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAas, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTHYeCKas)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHHI




1.6

1.7

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCH(PHUIMUPOBATH  XMUMHUYECKHE
peaKIyy Mo pa3IMyHbIM NpPU3HAKaM (YUCIIY M COCTaBY PearupyrouIux
BELIECTB, TeIIOBOMY J(h(eKTy peakuuu, H3MEHEHHUIO0 CTereHel
OKHCJICHUS  DJIEMEHTOB, o0paTUMOCTH  PEaKIIHH, Y4acTHIO

KaTaJnu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBIATh  YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAIICHHBIC YpPaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUTHIBAsl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHUN PACKPBIBATh CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaKkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

2.3

ChopmupoBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHYECKOHN peaklny OT Pa3jinyHbIX (haKTOpPOB

ChopmupoBaHHOCTh yMEHHI OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunnun Jlelllarense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh yYMEHUN packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena nu JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  MPOTHOCTUYECKYIO
byHKIIIN

ChopMupoBaHHOCTb YMEHHMM XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonos llepnoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPIeTUYECKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHMUYECKHUX DJIEMEHTOB M UX COEAMHEHUH IO NEepHoJaM M rpynnam

[Iepnonnueckoil cucteMsl XUMU4ecKnx 351eMeHToB [[.1. Menneneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYHIECTBOBAHME  TIE€HETUYECKOM  CBA3M  MEXKAY

HCOPraHN4YCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHCHI/Iﬁ




COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLIUil
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ChopMUpOBaHHOCT ~ YMEHMH  yCTaHAaBJIMBaThb  IPUHAAJIEKHOCTh
HEOPraHMYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenuHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTepHBIe TUOAPOKCHUADBI, COJ'H/I)

2.5

2.6

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYK) CHUMBOJIUKY
IUIs  cOCTaBleHHMsT (OpMYJ BELIECTB M ypaBHEHMH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
Ha3BaHMsI OTIEJIbHBIX HEOPraHWYECKUX BeELIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJA, MTUPUT U IPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3HM  MEKIY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMupoBaHHOCTb YMEHHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3joKeHUue IEepoKCHAa BOJAOpPOJa B IMPUCYTCTBUU
KaTaJn3aTopa, ONpeelIeHHe CPebl PACTBOPOB BELIECTB € MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakluH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUU Ha Cysb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pPEIIEHUE SKCIEPHMEHTANbHbIX 33Jad IO TeMaM
«Metamnel» n «Hemerannabsl») B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0€30IacCHOCTH MpH OOpaIleHWH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
000py/JI0BaHUEM; IIPENICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJb30BaHUS
XUMUYECKOH TOCYI0M W J1abopaToOpHBIM OOOpYJAOBaHUEM, a TaKkKe
MpaBmiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

ChopMupoOBaHHOCTH ~ YMEHMH  XapakTepu3OBaThb  XHUMHYECKHE
IIPOILIECCHI, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO MOIY4YE€HUSI CEpHOU
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpPEACTaBICHUI 00
O0ImMX HAyyHBIX MPUHLUUIAX M  OIKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U )KU3HL. PacyéTrl




3.1

3.2
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CpopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISFOIIECH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJIM XUMHH B TO3HAHUU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKUX 3a/lad U IKOJOTHYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, NOIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTb IHTEpHET U ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYHOBOH AEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYKAKOLIEH NPUPOIHOU

cpebl

34

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
oIpeIeIEHHBIX BEIIEeCTB, MOHMMas cMblic nokasarens [1/IK, noscHaTs
Ha MpHUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHWM Ta30B NpPHU XUMUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TEII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHEPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

[Ipenmer opraHnyeckod XUMHUM: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAYCHHE B IOJIyUCHUU
HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOCHHUS OpraHMYecKuX coenuHeHudl A.M.
Bytneposa, €€ OCHOBHBIE MOJIOKEHHUS

CrtpykrypHble (HOpMYIBI OpPraHUYECKUX BemiecTB. [oMonorus, u3oMmepus. XHUMHUYECKas
CBA3b B OPraHUYCCKUX COCAMHCHUAX — OAMHAPHBIC W KPATHBIC CBA3H. HPGI[CTaBJIeHI/Ie (6]

KJ'IaCCI/I(l)I/IKaHI/II/I OpTraHNYECKNX BCIICCTB

1.3

Homenkiiarypa opraHu4ecKkux COEAMHEHUM (CHCTEMaTHYecKas) M TPUBUAIbHBIC HA3BaHUS

BaXKHEUIITHUX HpeﬂCTaBHTCHCﬁ KJIACCOB OPraHM4YCCKUX BCHICCTB

YrieBogopoasl

2.1

2.2

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKM psan. MeraH W 3TaH — IpocTedlIne
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XMMHUYECKHE CBOWCTBA (peaklUM 3aMeIIeHUs U
TOPEHMs), HAX0XKIEHNUE B IPUPO/JIE, TOIYyUEHUE U IPUMEHEHNE

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUHN DPsA. DTUIEH W NPONWIEH — MPOCTEHIINe
MPEJCTAaBUTENN AJKEHOB: (DM3MYECKHE M XUMHUYECKHE CBOMCTBA (PEaKIHMH THAPHPOBAHUS,

TraJIOrCHUpOBAHUA, TUApPATAllMU, OKUCIICHUA U HOJII/IMepI/I3aIII/II/I), MOJIYy4YCHHEC U IIPUMCHCHUC
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Ankanuensl: OyrtaaueH-1,3 u wmetunOyragaueH-1,3: cTpoeHue, BaKHEUIIME XUMUYECKHE

CBOMCTBa (peaKHI/IH HOJ'II/IMepI/I3aI_II/II/I). HOJ'Iy‘IeHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI
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2.5

2.6

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUN psia. ALIETUIIEH — MPOCTEHIIHMA
MPEJCTaBUTENb AJIKWHOB: COCTaB, CTPOEHHE, (pU3NUecKre U XUMUYECKHEe CBOMCTBA (peakuu

TUAPHUPOBAHUSA, TAJIOTCHUPOBAHUA, TUAPATAlIUH, FOpeHI/IH), MOJIY4YCHHUEC U ITPUMCHCHUC

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHE U XHMMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHU), MOJIydeHHE M MpUMeHeHHue. Toyyon: cocTaB, CTPOCHHE,
¢u3znueckne M XUMHYECKHE CBOMCTBa (peakIMM TaJOT€HUPOBAHHUS U HUTPOBAHMS),
MoJiyueHue U npuMeHeHue. TOKCHYHOCTh apeHoB. [‘eHeTnueckas CBS3b MEXAY

YriieBo4opoaaMu, NpUHAJICKAIIUMU K pa3JIMYHBIM KJIaCCaM

[IpupoaHble MCTOYHHMKHU YTIeBOAOPOAOB. [IpupoaHblii ra3 W momyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHkKa, KPEeKUHT
(Tepmudeckuil, Kkaranutuueckuit), nuponus. Ilpoaykrel mnepepabotku  HedTH, HUX

MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib M MpOAYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OQHOATOMHBIE CHHUPTHL. MeETaHON U 3TaHOJ: CTPOEHHME, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOIOPOIaMH, TOPEHHE),
IIpUMeHeHHe. BoIopoaHbIE CBSA3M MEXAY MOJEKylaMu CHUpTOB. JlelicTBME MeTaHola M
JTaHoJa Ha OpPraHu3M 4YelloBeKa. MHOroaTOMHBIE CHUPTHl. DTHIEHIJIMKOIb U TIUIEPUH:

cTpoeHune, (GU3MYECKHEe M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU




MeTaJlJlaMHi, KadeCTBEHHAsl peaklMsi Ha MHOTOAaTOMHbIE CIUPTHI). JlelicTBUEe Ha OpraHusM

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJICHITIUKOJIA

3.2

@deHoI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHEe U XUMHYECKUE CBOMCTBA. TOKCHMYHOCTH (heHoIa.

[Ipumenenue enomna

3.3

3.4

3.5

3.6

Anpnerunpl M KeTOHbl. opManbleruj, aueTaabJerua: CTpoeHue, (U3UYECKue u
XUMHUYECKUE CBOWCTBA (PEaKIMKM OKHMCIICHHUS W BOCCTAHOBJICHHWS, KAaU€CTBCHHBIC PEAKIIHH ),

IMOJIYYCHHUEC U ITPUMCHCHUC

OIHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbMHAs M YKCYCHash KHCIIOTHI:
cTpoeHue, (pu3NYecKre M XMMHYECKHE CBOWCTBa (CBOMCTBa, 0oOIIMe I Kiacca KHCIOT,
peaxius dTepuuKaIum), MoTydeHne u npuMeHenne. CTeapruHOBas M OJEMHOBASI KUCIOTHI
KaK TPE/ICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX

KHCJIOT, MX MOIOIIIee JEHCTBHE

Crnoxuble 3¢uUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MIpOIN3 CIIOXKHBIX 3(DUPOB.

Kupsl. 'maponus xxupos. [lpumenenue xupoB. bruonoruueckas poib KUPOB

VYrneBoabl: cocTaB, Kinaccudukaius yriieBoaoB (MOHO-, TU- M Hoiucaxapuabl). [moko3a —
MPOCTEHIIIHIA MOHOCaXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI, (PU3MUECKUE U XUMHUICCKHE
cBoiicTBa (B3aumozeiicTBue ¢ rujgpokcunom menu(ll), okucinenne aMMuadyHbIM PacTBOPOM
okcuga cepedpa(l), BoccraHOBIEHHE, OpOKEHHE TIIFOKO3bI), HAXOXJICHHE B MPHUPOJE,
npuUMeHeHue, ononorudeckas posib. @orocunte3. OpykTo3a Kak n3oMep rioko3bl. Kpaxman
U IIEJUTI0JI03a KaK MpUpoAHbIe moauMepsl. CTpoeHue KpaxMania M HeJuTono3bl. dusnyueckue

U XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUApPOIIN3, KaueCTBEHHAs! pEaKLMsl C HOJIOM)

A3oTcoiepikalie opraHn4eckie CoeIMHEHNs

4.1

4.2

AMMHOKHCIOTEI KaK aM(l)OTepHI)IC OpTraHU4YCCKUC COCIUHCHUS. dusnueckue U XUMHUYECKUE
CBOMCTBAa aMHHOKHCIIOT (Ha npumepe FJ'II/II_[I/IHa). buonornyeckoe 3HaYe€HHE aAMHHOKHCIOT.

Ilentuanl

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. HepBI/ILIHaH, BTOpHUYHasA U
TpETUYHAA CTPYKTYypa 0enkoB. XHMMHYCCKHE CBOMCTBA OECIIKOB: TUAPOJIN3, ACHATypalusd,

KauCCTBCHHBIC PCAKIIUH Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

5.1

5.2

OcHOBHbIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, IOJUMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpPU3ALNH, CPEelHsAd MOJIeKyJspHas macca. OCHOBHBIE
METOJbl ~ CHHTE€3a  BBICOKOMOJIEKYJSIDHBIX  COEAVWHEHMM  —  IOJuUMEpH3alus U

IIOJIMKOHACHCAllUA

3KCHCpI/IMCHTaJ'IBHBIC MCTOJbI M3YUCHUA BCHICCTB U HUX HpCBpaHlCHI/Iﬁl O3HAKOMJICHUE C
O6p8.3LIaMI/I NPpUPOAHBIX W HUCKYCCTBCHHBLIX BOJIOKOH, IINIACTMACC, Kay41YKOB. HOJ'Iy‘-ICHI/IC

CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KUIIACC

Kon

IIpoBepsieMblii JJIEMEHT COePIKAHUS




TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XuMuueckuit  aneMeHT. AtoMm. Sapo aToMa, HM30TONBL.  DIEKTPOHHAs 000J0YKA.
OHepreTuyeckue ypOBHM, IOJYpPOBHU. ATOMHbBIE OpOUTaNU, S-, p-, d-DIEMEHTHI.
OcobeHHOCTH pacrpeieseHus JIEKTPOHOB IO OpOUTalsIM B aTOMax 3JEMEHTOB IEPBBIX

Y4eThIPEX NEPUOJIOB. DICKTPOHHAS KOH(PUTYpaLlUsl aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucremMa Xxumudeckux osnementos 1.
MenpeneeBa. Cs3p nepuoaundeckoro 3akoHa u Ilepuoguueckoil cucTEMBbl XHMHUYECKUX
anementoB [[.M. MeHneneeBa ¢ COBpeMEHHOM TEOPHUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX U CIIOKHBIX

BCIICCTB IIO I'pyImiIiaM U nepuoam. 3HaucHUE NMEpUOAUYCCKOro 3aKOHA B PA3BUTHU HAYKU

Crpoenue BemecTBa. XHMHYECKas CBSI3b. BHIbl XUMHYECKOH CBS3U (KOBaJIeHTHAs
HEMOJsIpHAasT W TOJspHas, HWOHHAs, MeTauindeckasi). HMOHBI: KAaTHMOHBI W  AHHOHBI.
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM XHWMHUYECKOW CBSI3M (OOMEHHBIH W JTIOHOPHO-

aKIenTOpHBIN ). BogopoaHas cBs3b

1.4

1.5

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHCICHHUS

BemecTBa MOJEKYJISPHOTO M HEMOJEKYJSIPHOIO CTPOCHHUA. 3aKOH IOCTOSHCTBA COCTaBa
BeleCTBA. THIBl KPUCTANIMYECKUX DPEIIETOK. 3aBUCMMOCTb CBOMCTBA BELIECTB OT THIA
KpHUCTAIUIMYECKON peméTku. [loHaTHE 0 nucnepCHBIX cucTemax. MICTMHHBIE U KOJUIOUIHBIE

pacTBOpbl. MaccoBasi 10J1s BELIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranndecknx coeinHeHnin. HoMeHkaTypa HeopraHn4ecKux BEIIeCTB

1.7

1.8

1.9

1.10

Xumuueckas peaknusa. Kiaccupuxanms XWMHYECKMX pPEaKUMid B HEOPraHWYECKOHW U
OPraHMYECKOM XUMHUHU. 3aKOH COXpPAaHEHMS MacChl BEIIECTB, 3aKOH COXpPAaHEHUA U

MMpEeBpalICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIUAX
CKOpOCTB pCaKknuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (l)aKTOPOB

O6paTI/IMLIe pCaKkuuu. XHUMHUYECKOE paBHOBECHC. cDEIKTOpI:I, BJIMAKOINUEC Ha COCTOSAHHC

xumuyeckoro pasHosecus. [Ipunnun Jlelllarense

9J'IeI(TPOJ'II/ITI/ILICCKa$I JAUucconuanusi. CunbHble W claOble QJICKTPOJINTHI. Cpeﬂa BOJHBIX

pPacTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IeJouHasi. Peakiiuu MOHHOTO 0OMeHa
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxxenune nHemetaymoB B Ileprogudeckoit cucteMe XUMUYECKUX IJIEMEHTOB
J.1. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE CBOWCTBAa HEMETAJIJIOB.

AnnoTponusi HeMeTaJIoB (Ha mpuMepe KUCIIopoia, cepbl, hocdopa u yriepozaa)

2.2

2.3

XYWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa W KpPEeMHHUS) U HUX COCIWHEHUH (OKCHIOB, KHCIOPOACOAEPKAIUX KHUCIOT,

BOOOPOIHBIX COCHHHCHHﬁ).HpHMCHCHHC BaKHEHUIIINX HEMETAJIJIOB U UX COCAUHEHMI

Meraiutel. [lonoxenne MmeraiuioB B [lepuoauueckoit cucteMe XuMHuecKux 3yemMeHToB J1.M.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢usznueckue cBoiictBa MeTayioB. CmjaBel  METaIOB.  DJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUN METaJUIOB
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2.5

3.1

XUMHUYECKUE CBONCTBA BAXKHEUIIUX METAJIOB (HATpUM, Kalul, KajdblUUWd, MarHui,
QTIOMUHHMA, [IMHK, XPOM, JKeJIe30, MeJb) U UX coeauHeHui. OOIme crnocoObl MOTydeHUs

MeTtasuioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE
['eHeTn4eckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TMYHBIM KllaccaM
XUMUS U )KA3HDb

Ponp xumMun B o0ecrieueHnu SKOHOFH‘ICCKOfl, BHCPFGTHHGCKOﬁ n HPIH.[GBOﬁ 6630HaCHOCTI/I,
PasBUTHUU MCAWLIUHBL. Ilonsarue o HAay4YHBIX MCTOJAX ITIO3HAHHWA BCIICCTB W XUMHUYCCKHUX

peakuuii

3.2

33

[IpencraBnenus 06 OOMIMX HAYYHBIX MPUHLIUIAX MPOMBIIUIEHHOTO TOJTYYEHUS BaKHEHITNX
BEILLECTB. YeI0BEK B MUPE BELIECTB U MAaTEPUAJIOB: BAKHEHUIINE CTPOUTEIIbHBIE MAaTEPHUAIIbI,
KOHCTPYKLIMOHHBIE MaTepHalIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpHUaJIbl IS JIEKTPOHUKH,

HaHOMAaTCpHaAJIbl, OPraHN4YCCKUEC U MUHEPATIbHBIC y,Z[O6peHI/IH

XumMusa u 3O00POBLC YCIOBCKA: IIpaBuUjia HCIIOJIb30BaAHUA JICKAPCTBCHHLIX IIPCIIapaToB,

npaBuiIa 6€30MacHOT0 MCIIOJIb30BAHMS ITPETIapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI UIS1 YYEHUKA
I'a6puensu O.C., MackaeB ®@.H. u np. Xumus. 10, 11 knace. [IpodunbHblil ypoBeHb: Y4eOHHK IS
obmieoOpazoBarenbHBIX yupexaeauii /.— M.: Ilpoda, 2014

I'abpuensu O.C., A.B. SmykoBa. Xumus.10,11 kmacc: pabouast Tetpanp k yueoHuky O.C. ['abpuensna

«Xumus. 10, 11 knace. ba3osriit yposens. -M.: [Ipoda, 2013

METOINYECKHUE MATEPUAJIbBI JIJISA YUUTEJIA
INabpuensu O.C., Octpoymos W.I'. Metonuyeckoe nocodue nis yuurens: HactonpHas kHura
yuutens. Xumus. 10 knace/ M.: [Ipoda,2006

Ps60oB M.A. YueOHO-MeTonnuecKUi KOMIUIEKT. COOpHUK 3alaHuil ¥ YIPaKHEHUH 110 XUMUU K
yuebnuky O.C.I'abpuensana u ap. «xumus. 10 kinacey. -M.: [Ipoda. U3natenserBo «Ox3amen»,2008
Cyposuesa. P. I1. Tectsl o xumun. 10 kiacc: Yaue6Ho-MeTonuyeckoe nocodue.- M.: Ipoda, 2000
Xomuenko W.I'.. Pemenue 3agau no xumui. 8-11 (peurenusi, MeToauku, coBetsl). -M.: OO0
«M3nareascteo HOBASI BOJIHA».2

I'abpuensu O.C., OctpoymoB M.I'. Oprannyeckass Xxumusi B TecTax, 3afadax, yrnpaxsHenusax. 10 ki —M.:

Hpoda, 2005.

Kypun A.A.. 3amaHuss U yOpakHEHUS MO XUMHH. JMaakTudeckue wmartepuanbl Uil yyammxces 10-

I1kmaccos. -M.: llIxonbHas npecca,2005

Ky3nenoa HE., JIEBKUH A .H.3agaunnk o XHUMUU 1A yqarmxcs 10 KJIacca

ob1meoOpa3oBaTenbHbIXyupexaeHuii: [Ipopunbhelii ypoBens. — M. :Benrana-I'pad, 2007/
Tectsl o xumuu: 10-i ki1.: kK yuebnuky O.C.I'abpuensna u np. «Xumus. 10 knace» / M.A.Ps60B,

P.B. JIunsko, E.}O.Hesckas. — M.: «Ox3ameny, 2006. — 158 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI MU PECYPCbl CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt 111 yuurens «5 uny Ha ypoK XUMHN»

http://him.1september.ru Equnas xomtexmus [{OP: [IpenMeTHast KOMIEKIus « X UMHS



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCTIEPUMEHTHI: XUMHSI.
Konnexnust Poccuiickoro o6meo0pa3oBaTeabsHOTO opTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas onuMnuana mKkoJIbHUKOB IO XUMUHT

http://www.chemistry.ru /luctannmonHast OTUMIINA/A IO XUMHUH: TEIEKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHIIMOHHBIE 3BPUCTUICCKHIE OJMMITUAIBI IO
XUMUU

http://www eidos.ru/olymp/chemistry 3aHumMaTenbHAs XUMHUS

http://www 104.webstolica.ru Knaccudukanus XuMUIeCKUX peaKIiuii

http://classchem.narod.ru KouTpen — Xumus 111 Bcex: yueOHO-UH(POPMAIIMOHHBIN CalT
http://www. nanometer.ru OHnaifH-CIpaBOYHUK XUMHUYECKUX 37eMeHTOB WebElements
http://webelements.narod.ru [TonynspHas OubGnMoTeKa XUMHUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeGHBIE U CITpaBOYHbIE MaTepHAIIbl IO XUMUHU

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyanbpHas XuMHUYeCKas IIIKOJIa

http://maratakm.narod.ru Caiit «Mup XxuMun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yue6HbIe u cipaBouHbIe MaTepHaIIbI
http://www himhelp.ru Xumus: Marepuansr «Bukumneaun» — cBOOOTHOM SHITMKIIOTCIUN
http://ru.wikipedia.org/wiki/Xumus Xumus /Ui BceX: WILTIOCTPUPOBAHHbBIE MaTepPHaJIbl IO OOIIEH,
OpraHMYeCcKOi 1 Heopranmueckoi xumuu http://school-sector.relarn.ru/nsm Xumus u xxu3zap — XXI Bek:
HAyYHO-TIOMYJISIPHBIN JKypHAJ

http://it-n.ru/communities.aspx?cat_ no=4605&tmpl=com LlIkoapbHUKAM O XUMHHU: CAUT XUMUYECKOTO

¢daxynbrera Antl'Y



http://www chem.asu.ru/abitur 3iexTpoHHas OMOINOTEKA 10 XMMHUU U TEXHUKE

HUX 3aJaHAI.

HToroBasi KOHTpPOJILHAsSI padoTa 0 XMMUH
10 xaacc (0a30BbIid YPOBEHbD)
(TecToBas paboTa B 2-X BapUaHTaX )
Hasznauenue pa6ombl: IMPOBCPUTH OCTATOUYHLIC 3HAHUA KypCa OpI‘aHI/I‘IeCKOI\/'I XHUMHH, ITOATOTOBKA IIKOJIBbHUKOB K
nUTOrOBOH arTtectanyu B 11 ximacce mo XxuMumu.

CTpyKTypa KOHTPOJIbHOI padoThI
B pabote BbieneHbl TpU YacTH, KOTOPBIE Pa3IMYalOTCs [0 COACPIKAHUIO U CTETEHH CIIOKHOCTH, BKJIIOUAEMBIX B

Yacter A Brmouaer 10 3aJlaHuil C BBI60pOM OTBETA, COACPIKAHUEC KOTOPBIX B LEJIOM OXBATbIBACT OCHOBHBLIC

BOIPOCHI OPraHUYecKOr Xumuu, n3ydaemsie B 10 kmacce. x obo3nauenne B padore A 1, A 2, A 3...

Al10

(YpoBeHb CIIOKHOCTH 0a30BbIN). BbIoNHEHHE 3THX 3aJaHUil MO3BOJSET OLEHWTh MOATOTOBKY YydalluXcs Ha
0a30BOM YpOBHE.
Yacte B Brimmowaer 3 3amaHus MOBBILIEHHON CIOXXHOCTH C KPaTKUM CBOOOAHBIM OTBeTOM. X 00o03HayeHue B
padore B1,B2... B 3.
Yacte C conepkuT 2 3aaHUs C pa3BepHYTHIM CBOOOAHBIM OTBETOM (YPOBEHB CIIOKHOCTH — BBICOKHIA).
Pacnpenesienne 3aganuii paéoTsl MO YACTAM:

No Yactu Yucno Makcumanbapiii | Tun
paboTsl 3aJaHuM MEPBUYHBIN 3aJaHui
Oas1
1. A 10 10 3amaHus ¢ BEIOOPOM OTBETa
2. B 3 12 3agaHus ¢ KPATKUM OTBETOM
3. C 2 7 ‘ 3anaHus ¢ pa3BepHYTHIM OTBETOM
Hroro: 15 29

3amaHust KOHTPOIHHON paOOTHI OPUEHTHPOBAHBI HA MTPOBEPKY AIEMEHTOB COICPIKAHUS TPEX COMIEPIKATEINBHBIX
6mokoB: «BemectBoy, «XuMudeckas peakius», «[lo3naHue v mpruMeHeHNe BeecTB YelloBeKOM». Pactipenenenne
3aJIaHUH 10 TaHHBIM OJIOKaM MPOBEJECHO C YYETOM TOT'0, Kakoil 00beM 3aHHUMAET COACPKAHUE KaXI0T0 U3 HUX B
00II1ei CTPYKType Kypca OpraHHIeCcKOi XUMHH, KaKoe BpeMsI OTBOAMUTCS Ha H3YUSHHE ATOT0 MaTephalia, a TakkKe co
CTETIeHBI0 TPYAHOCTH YCBOCHUS yUaIluM
IIpoBepsieMble BUABI AeATEIbHOCTH:
Ha3sbiBaTh 1 onpeieNsaTh BEIIESCTBA, UX CBOHCTBA, MPU3HAKH U KJIaCCH(HUKAIIMK BEIIECTB, THITBI PEaKIIUi U Jp.
CocTaBnsaTs (OpMYJIBI BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKITHIA.
XapakTepu30BaTh CBOMCTBA U IIPUMEHEHHE BEILIECTB.
OOBSACHATH 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BEIIECTB, CYIIIHOCTA XMMUYCCKUX PEAKIIUM.
[IpoBOANTE BEIUMCIIEHUS IO XUMUYECKUM (POPMYIIaM U YpaBHEHUSIM.
Bpewms BeimonHeHus paboThl — 40 MUHYT.
CucremMa oleHUBaHMS.

BepHoe BBINOIHEHNE KXIOT0 3a1aHus 4acTH A orieHuBaeTcs 1 6amiom, yactu B —2 6aymtamu. 3aganue yactu C

b s

5.

HMeeT 3 dJeMeHTa COACPIKAHUA, Ka)K,Z[I:Iﬁ N3 KOTOPBIX OLUCHHUBACTCA B 1 63..]'[.]'[, a 3aJaHuC 2B oejiioM —

OueHka 3a BBITIOJIHEHHE paﬁoTbI onpeaesaeTcd 1mo NATHOANJILHOM IIKaJIe:

oT 25 1o 29 6amioB — OIleHKA 5,
oT 21 1o 26 6amioB — o1ieHKa 4,
oT 15 1o 20 6amioB — OIleHKa 3,
MeHee 14 6amioB
JlonmoiTHATEILHBIE MATEPHAJIBI

1

2.
3.
4,

— OIeHKa 2.

[lepuoanueckas cucreMa xuMudeckux anemeHToB J[.M.Menneneena.
Tabmuma pacTBOPIMOCTH COJIEH, KUCIIOT U OCHOBAHHIA B BOJIE.
DONEeKTPOXUMUYECKUH PsiT HAPSHKEHUI METaJIOB.

Kanpkynarop.

B 4 Oaiia.



Hrorosasi koHTpoabHas padora nmo xumuu 10 kaacc (6a30Bblil ypoBeHb)
1 BapuaHT

Yacts A
K xascoomy 3adanuro yacmu A 0aHbl HECKOJIbKO OMEEN 08, U3 KOMOPbIX MOJIbKO 00UH éepHblil. Bvioepume
eepHulil, no Bawemy muenuro, omeem.
Al. (I 6anr) O6mas hopMyiia aTkaHOB:

1) CuHan 2) CoHons 2
3) CnHZn 2 4) CnHZn- 6

A2. (1 6ann) Bemectra, umerontue Gopmyssl CH; — O — CHz m CH3; — CH; — OH sBnstitoTcst
1) romosoramu; 2) m3oMepamu;  3) MOJTMMEpPaAMH; 4) menTHIaMH.

A3. (16ann) AueruneH IpUHAAIEKHAT K TOMOJIIOTHIECKOMY PSITy:
1) ankaHoOB; 2) ankuHOB; 3) apeHOB; 4) alKEHOB
A4. (1 6ann) Peakunu, B X0/1e KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTIIEIUISIETCS BO/IA, HA3BIBAIOT PEAKIIHSIMH:
1.  Jeruaparainuu 2.  JleramorenmpoBaHus
3.  HeruaporaioreHupOBaHHUS 4, HerunpupoBanus
AS. (1 6ann) KoanuecTBO aTOMOB BOJIOPO/Ia B IIUKJIOTCKCAHE:
1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuns cpensl B BOIHOM PacTBOPE YKCYCHOM KHCIIOTHI:
1) neditpanbHas; 2) kucnasi;  3) cojieHas;  4) mIeJIovHAasl.
AT7. (1 6ann) YrcycHast KUCIIOTaHe 6CHynaem BO B3aUMO/ICHCTBHE C BEIIECTBOM

1) oKCcHI KambITHs 3) Mean
2) MeTaHoN 4) numesas cona
AS8. (1 6ann) [TpoayKkToM ruapaTaliy dTHIICHA SBIISICTCS:
1) compr; 2) kuciota;  3) adbACTHI; 4) ankaH

A9. (1 6ann). llonunponuseH MoJIy4aroT U3 BelIecTBa, GopMysia KOTOPOTo

1) CH,=CH,; 2)CH=CH; 3)CH3;—-CH,-CH;; 4)CH,=CH-CHs.
A10. (1 6ann ) K sg0BUTHIM BelleCTBAM OTHOCHUTCS:

1) metanom;  2) atanom; 3) mpomaHon; 4) OyTaHOI.

Yacre B
1. (2 6arna). YcTaHOBUTH COOTBETCTBHUE:
eeulecmeo Haxodxcoenue ¢ npupooe

1) I'mroxo3a a) B COKE CaxapHOU! CBEKJIbI
2) Kpaxman 0) B 3epHe
3) Caxapo3sa B) B BUHOI'PAJHOM caxape
4) Ilemmono3a T) B IpEBECUHE
2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXKIY PEareHTaMu M TUTIOM PEaKIHH.
Peazenmui Tun peakyuu
1) CHs+ 02 — a) 3aMeleHne
2) CHsy— 0) oxucieHue
3) CH;COOH +KOH — B) IIPUCOSTUHEHUE
4) CH4tCl, — r) oOMeHa

) pa3jioXKeHHne
3. (2 6anna) YcTaHOBHUTE COOTBETCTBHE MEXK/Y HA3BAHUEM BEIIECTBA U €0 (POPMYIIOi.

Ha3zeanue eeuwiecmea Dopmyna
1) auerunen a) CH; - CHs
2) MeTaHOJI 0) CHs- OH
3) mporaHoBas KHCIOTa B) CH=CH
4) stan r) CH;- CH»- COH

)1) CH3 'CHQ'COOH
Yacte C3aoanus co c60000HbIM omeemom

1. (3 6anna). OGBEM YrIEeKUCIOrO Ta3a, KOTOPBIH 0Opa3oBaiics B pe3yibrarte cxxuranus 10 1 aneTusieHa, paBeH
b

2. (4 6anna). Hanumute ypaBHEHUS XUMUYECKUX PEAKIIUH, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTh
MPEBPAICHHUS:
CH; — C.H; — CsHs— xnopoenson. [laiiTe Ha3BaHUsI BEIIECTBAM.



Hrorosasi koHTpoabHas padora nmo xumuu 10 kaacc (0a30Bblil YpOBeHb)
2BapuaHT
Yacts A
K kasicoomy 3a0anuro yacmu A 0anvl HECKOJIbKO 0MEeEmos, U3 KOMopvlxX MoabKo 0OUH 8EPHbLIL.
Buvioepume eepnutii, no Bawemy mnenuro, omeem.
Al.(1 6ann) Hazpanme yrieBogopona, hpopmymna kotoporo CHs - C = C - CH3 o cuctematniaeckoin
HOMEHKJIAType:
1) nponan; 2) 6ytun-1;  3) mpomuw; 4) OyTun-2
A2(1 6ann). T'omomoraMu SIBIISTFOTCS:
1) C2H6 nu C2H4 2) C3H3 nu C5H12 3) C4Hg nu C7H16 4) CH4 " CGHlo
A3. (1 6ann) K coenuuenusiM, umerorum o01ryto hopmyny CqHa,, oTHOCHTCS
1) ©Oenszon; 2)rekceH; 3) rexcan; 4) reKCHH.
A4. (1 6ann) lloncomuednoe, THHIHOE, XJIOMKOBOE Macila OTHOCITCS K KIaccy:
1) yrneBompt; 2) xupbl;  3) Oenkw; 4) dheHoNBI
AS. (1 6ann) K xakoMy KllacCy IpHHAJICKAT OCITKH:
1) cnoxxnbie >Gupsr; 2) MOMUHYKIEOTUBL;  3) MPOCTHIC APUPHL; 4) MOMUIENTH TBI
A6.(1 6ann) llporananb MPUHAIUIEKUT K TOMOJIOTHYECKOMY PSAY:
1) dhenomnsr; 2) caxapunbl; 3) aMHUHBL 4) anmpaerub
A7. (I bann) Peakuuu, B X0/1€ KOTOPBIX OT MOJISKYJIBI BEIISCTRBA OTIICIUISICTCS BOIOPO/I, HAa3bIBAOT
peaKIusIMU:
1) deruapatanuu; 2) JleranoreHupoBaHus
3) JerunporaioreHUpOBaHHUS 4) JerunpupoBanus
AS8.(1 6ann) Peaknuro «cepeOpsSHOTO 3epKajiay JTaer:
1) denomn; 2) YKCYCHBIN aJbJIeTH]I; 3) rmunepuH; 4) 6enzon
AO9. (1 6ann) llomamep cocraBa (—CH>—CH»y—), momydeH us:
1) oTunena; 2)arana; 3) OyraHa; 4)3TuHa.
A10. (1 6ann) K HApKOTHUECKUM BEIIECTBAM OTHOCHTCS:

1) aTanom; 2) mpomaHon; 3) METaHO, 4) 6yraHo.
Yacte B
1. (4 6anna) YcraHOBUTE COOTBETCTBHE MEX/IY Ha3BaHHEM BEIIECTBA U KIIACCOM COEIMHEHUM.
Haszeanue éeujecmea Knacc opzanuueckux coeounenuii
1) mponuH a) aJbAETHIbI
2) sTaHanb 0) aKUHEI
3) Oenzon B) KapOOHOBBIE KHCIIOTHI
4) aneTuiieH T') apeHsl
) aJIKEHBI
2. (4 6anna) YcTaHOBHTE COOTBETCTBUE MEKIY PeareHTaMu M TUTIOM PEaKIiH.
Peazenmut Tun peaxyuu
1) C:Hs+ HO a) raJoTeHMpOoBaHHUE
2) C;Hx+ H; 0) rumparanus
3) CHs+ HCI B) TUIPUPOBAHHE
4) CH4+ Cly T') TUAPOTAIOTCHUPOBAHUE

) cuaTe3 Bropia.
3. (4 6anna) YcTaHOBUTH COOTBETCTBHE MEXAY (PYHKIMOHAIBHOM IPYINON U KJIACCOM BELIECTBA:

dynkuyuonansnan cpynna Knacc eeujecmea

1) - COOH a) CITUPTHI

2) - OH 0) deHomns

3)—NH; B) KETOHBI

4) - COH ') KapOOHOBBIE KUCIOTHI
) aJIbJICT MBI
€) aMUHBI

Yacte C3aoanus co c600001bIM omeemom



1. (3 6anra) Macca nuKIIOTEKCaHa, TTOJIYICHHAS B pe3yiIbTaTe B3anMOACHCTBUA 7,8 T OeH301a ¢
BOJIOPOJIOM paBHa r (3alUIIATE YUCIO C TOYHOCTHIO JIO JCCSATHIX).

2. (4 6anna) HanmmwnTte ypaBHEHHS XUMHYECKUX PEAKIIHIA, C TIOMOIIBI0 KOTOPBIX MOXKHO
OCYIIECTBUTH MPEBPAILICHHS: Sman — Imunen — noauIMuiIen

l

Smunoevtii cnupm

HTorosasi KOHTpoOJIbLHAsA padoTa no xumuu 11 kiace (0a30BbIii YPOBEHb)

CrpykTrypa u coaep:kanue padoThl.
WroroBasi koHTpoibHAs paboTa COCTOUT M3 YaCTei, KOTOpbIe paziuyaroTcs mno ¢opme u
KOJMYECTBY 3a/laHUi, YPOBHIO CIIOKHOCTH.
Yacts 1 comgepxut 10 3amanuii ¢ BHIOOPOM OTBETa U 4 3a/1aHHs - C KPATKUM OTBETOM, 4acTh 2
COJIEPKUT 3aJ]aHUsI C Pa3BEPHYTHIM OTBETOM.
K kaxnomy u3 3amaHuil ¢ BeIOOpoM oTBeTa 4acTu | pabGoThl mpesuiaraerca 4 BapuaHTa
OTBETa, U3 KOTOPBIX TOJHKO OJMH MPABUJIbHBIA. 3a/laHuE CUUTAETCS BBIOJIHEHHBIM BEPHO,
€CJIi YYEHHMK BBIOpaJ HOMEp MPaBUIBLHOTO OTBETA. 3aJaHUE CUUTAETCS] HEBBINOJIHEHHBIM B
CIIEAYIOIMX CIIy4asX: yKa3aH HOMEp HENpaBUIbHOTO OTBETA; yKa3aHbl HOMEpa JBYX WIH
0ojiee OTBETOB, JAaXKE €CIIM CPeu HUX YKa3aH U HOMEp MPaBUIILHOTO OTBETA; HOMEpP OTBETa
HE yKa3aH.
B gactu 1 pabGoThl B 3amaHusIx NPEJICTABJICHBI JIB€ PA3HOBUAHOCTH 33JaHUN C KPATKUM
OTBETOM: 33JlaHMsI HA YCTAHOBJIEHUE COOTBETCTBUS U 3aJaHUSI C MHOXKECTBEHHBIM BBIOOPOM.
OTBeT Ha HUX y4Jallluecs 3aMuChIBaOT B BUAE Habopa nudp 6e3 nmpodemnos.
B wactu 2 paboThl mpeacTaBieHbl 3aJaHHs C Pa3BEPHYTHIM OTBETOM, OTBET Ha KOTOpPOE
3aMMCHIBAIOTCS  y4yallUMHUCS CaMOCTOSITENIbHO B pa3BepHyToi (Qopme. IIpoBepka ux
BBITIOJTHEHUS IPOBOJIUTCS] HA OCHOBE CIIELUAIBHO pa3pad0TaHHOM CHCTEMBI KPUTEPUEB.
Pacnipenenennie 3amaHuii UTOrOBOM pPabOTBI MO €€ YacTIM C Y4eTOM MAaKCHMAalIbHOTO
MEePBUYHOTO 0asuIa 3a BHIOTHEHHE KaXKI0i yacTu paboThl gaetcs B Tabnuie 1.

Tab6anna 1. Pacnipenesienne 3axanuii o 4acTsaM padoThl

Ne Yacrtp Yucio MakcuMaJIbHBbIR Tun 3agaunii
padoThI 3a1aHui a1
1 qacTh 1 10 14 10 3amanus ¢ BBIOOpOM OTBeTa 6a30BOTO U
TMOBBIIICHHOT'O YPOBHSA CIIOKHOCTHU
3 4acTh 2 4 11 4 3a71aHNS TTOBBIIIEHHOTO YPOBHS CIIOKHOCTH C
PEHICHUEM U OTBETOM
HTtoro 14 25

4. IIpoBepsieMble 3J1eMEHTbI COJIePKAHUSA

B nToroBoii KOHTPOJIBHONW PabOTE MPOBEPSIOTCS 3HAHUS U YMEHUS B pe3yJbTaTe
OCBOCHHSI CIICAYIOIIUX TEM PAa3[elIOB Kypca XHUMHH:
Tabauua 2.Pacnpedenenue 3a0anuii no co0epiHcanuio, UOAM YMEHUL U CHOCobam

oesimenbHOCmuU
Ne IIpoBepsiemble 3J1eMeHTbI Ymenusi u cnoco0bl AeATEJILHOCTH YpoBensb Makcu
3aIaHusA coepKaAHUSA: CJI0KHOCTH MaJjb

HBIi
0aJI




1 OCHOBHBIE CBEJICHUS O ‘YMeHue onpeaessTe CTPOCHHE aToMa 110 1
CTPOEHUH aTOMOB nonoxernto B I1C JI.V1. Menneneena
2 3aKOHOMEPHOCTH M3MECHEHUS YMeHue onpenensTh 3aKOHOMEPHOCTh 1
CBOHCTB 3JIEMEHTOB U UX XMMHYECKHX CBOWUCTB 3JIEMEHTOB I10
COEIMHEHNH B CBSI3U C nonoxxenuto [1C [1.1. MenpaeneeBa
TIOJIO)KEHHEM B
Ilepuonuueckoit
CHCTEME XUMUYECKUX
aneMeHToB JI.11. MenzaeneeBa
3 3aKOHOMEPHOCTH U3MEHEHUS YMeHHe onpeieNsiTh CTeIeHN 1
CTETIeHEeH OKUCICHUS OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB IO
3JIEMEHTOB MO MOJIOKEHUIO B nonoxxenuto [1C JI.1. Menneneena
I1C
4 Tunel XUMUYECKOH CBSI3U ‘YMeHue onpenensaTh TUIl XUMUYECKON 1
BEILECTB CBSI3H
5 Homenknarypa XuMHIecknx 3HAaTh KIaCCHU(PUKAIHIO 1
COeINHEHU I HEOPraHUYECKUX COCANHEHNH U YMETh
OIIPEETSATh KJIACC JAHHOTO COSANHEHUS
6 M3meHeHue creneHu YMeTh NpaBUIBHO ONPEAENATh 2
OKHCJICHHS OKHCIIUTENEH 1 OKHCJINTEIb U BOCCTAaHOBHUTEIND. B
BOCCTaHOBUTEIEH CJIOXKHBIX M TIPOCTHIX BELIECTBAX
OTIpeNIeNATh CTCIICHb OKUCICHHS
JJIEMEHTOB.
7 I'mpponus coneit YMeTh onpenensaTh TUIl TUAPOJIU3a, 2
XapakTep cpeibl
8 DJEeKTPOIN3 pacCTBOPOB CoJIeH YMeTh onpenensiTh NPOayKThI 2
3JIEKTPOJIM3a PACTBOPOB COJIEH Ha
KaToJIe U aHOJe
9 XHUMHYECKOE PAaBHOBECHUE U YMeTh olpenensaTh HallpaBIcHUE 2
YCIIOBHSI €70 CMEICHUS XMUMHUYECKOH peakiy IPH N3MCHEHUN
yCIIOBUH
10 Knaccuukamus XuMIIecKux 3HaTb OCHOBHBIE IPUHIUIIBI 1
peaku KJacCH(PUKAIMN XUMUYECKUX PEaKIUi
11 Pacuer maccoBoil nonu ‘YMeTh npaBUIILHO PAaCCUUTHIBATh 2
pacTBOPEHHOTO BEIIECTBA MacCOBYIO JIOJIO PACTBOPEHHOTO
BEIIIECTBA IIPH PACTBOPEHUH HOBOTO
BEIIIECTBA, JOOABIEHIN HOBOTO
pacTBopa M T.A.
12 OBP. PaccranoBka YMeHue paccTaBisTh KOIPPHUIIUECHTHI 3
K03(hGHULNEHTOB METOIOM METOOM 3JIEKTPOHHOT0 OaaHca,
3NeKTPOHHOTO OanaHca oTpeieNIeHHe OKUCITUTENS ’
BOCCTAHOBHTEJIS
13 YpaBHEHUSI XUMUYECKUX ‘YMeHue cocTaBisATh XUMUYECKUE 3
peaKHHI’I YpaBHCHUSA pCaKIUM 1O NPHUBCICHHBIM
CXeMaM, MOJTHBIE ¥ COKPAIIeHHbIC
WOHHbIE YPaBHEHHSI.
14 PacueTHas 3aja4a c Brruucienne konudecTBa BEIeCTBa, 3
MCIIOJIb30BaHHE MAacCOBOM Macchl Wi 00bEMa BelecTBa 1o
JIOJI paCTBOPEHHOTO KOJINYECTBY BEIIECTBA, MAaCCe UIH
BelIeCTBa 00bEMY OZIHOTO M3 PEareHTOB WIH
MIPOJYKTOB peakiny. Brraucnenue
MAacCOBOM JI0JIM PaCTBOPEHHOTO
BEIIIECTBA B PacTBOpE
5. Bpemsi BbINOJIHEHHS] KOHTPOJILHOH padoThl
IIpumepHOE BpeMsi BBINOIHEHU 3aaHuii yacty 1 3aganus 1-10 cocraBnser: 1-2 MUHYT.

[IpuMepHOE BpeMsl BBINIOJIHEHUS 3a/IaHNS YACTH 2 COCTABIIAET 5-7 MUHYT




Ha BrimosnHeHue noBepouHoii pabotel otBoAuTCs 40 MUHYTOE3 yueTa BpeMeHH,
OTBEACHHOIO HA UHCTPYKTAXK yJalUXCH.

6. CucTtema olleHUBAHMS OTAEJbHBIX 3aJaHUI U Pa00THI B LEJIOM

3a BepHOE BBINOJHEHHUE KAXKJI0r0 ¢ 3afaHus 1 yactu ¢ Homepamu 1,2,3,4,5,10
paboTel yuamiuiics momydaer | 6amn.3a HeBepHBIN OTBET UJIM €T0 OTCYTCTBUE BBICTABIISETCS
0 6aymoB.

3a3aganus 6,7,8,9 vactu 1 u 11 3aganue yactu 2 yyanuiics nmoxydaer 2 6auia 3a
BEpPHOE BBITMIOJHEHUE 3a/IaHUsI, 32 OJIHY OITMOKY — 1 Oa, mpu nByX u 6osiee ommook 0
0aJLIoB.

3a 3aaHuUAX 2 YacTH ydarnruecs moyryqaroT ot 0 1o 3 6amios.
3aganue 12. PaccraBpTe K03 (OUIIMEHTH B YPaBHEHUH METOAOM JIEKTPOHHOTO OajaHca. YKaXHuTe
OKHCJIUTECJIb 1 BOCCTAHOBUTCIIb.

CopiepxaHre BEpHOTO OTBETA M YKa3aHUsI [0 OIICHUBAHHIO
(momyckaroTcs WHbIC (POPMYIIUPOBKH OTBETA, HE MCKAXKAKOIIUE €r0 CMBICIIA)

banner

DJIeMeHThI 0TBeTa:

1) CoctaBieH 3JIeKTPOHHBIH OanaHc:

2) PaccrapieHbpl K03 QUIHCHTH B ypaBHEHUU PEAKLIHH:
3) Yka3aHo, KTO OKHCIIUTEIIb, @ KTO BOCCTAHOBHUTEIb

OtBeT HpaBI/IHBHHﬁ u HOJ'IHLIﬁ, BKJIFOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

B oTtBete JOITyHICHA OIIIMOKA TOJIEKO B OJTHOM U3 3JICMCHTOB

B otBete JOIMYHICHBI OIINOKH B JABYX 3JIEMCHTaX

Bce nneMeHTHI 0TBeTa 3aIlliCaHbI HCBCPHO

MaxkcuMaabHBIH 0211
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3aganmne 13.

Conepmalme BCPHOI'0 OTBETA U YKA3AHHUE 110 ONCHUBAHWIO 3aJaHUS 2 yacTu banabl

CocraBneHbl NMPaBUIBHO BCe YpaBHEHHUE peakinu (yka3aHsl Bce kK03 uunentsl). CocTaBieHo 5
HOJIHOE U COKPAICHHOE HOHHOE YPaBHCHUE

B ogHOM M3 ypaBHEHUsl jomylieHa omnoka B koadduimenTax wim qonyiieHa ommoka B 4
COCTaBJIICHUU HOHHBIX YPaBHEHUSIX

B nByX ypaBHEHHSX IOITyIIEHBI OMMOKK B K03 duimenTax mwim gomymieHa 1 ommobka B 3
YpaBHEHMH U HE 3aIMCAaHO HOHHOE

B ypaBHeHusIX He yKazaHbl KOA(QQUIIMEHTBI WK JIOMYLIIEHbl OUIMOKK B COCTaBIICHUH ITPOIYKTOB 2
peakLuu TpeX YPaBHEHUI.

—_—

W3 Bcex ypaBHEHUH JIMlIb OQHO 3alIUCAHO BEPHO

YpaBHEHHSI COCTaBJIEHBI HEBEPHO 0

3aganue 14. Pemure 3agauy.

3amanue - KOMOMHUpPOBaHHAS 3a7a4a, B OCHOBE KOTOPOH JIBa THUTIA pACUETOB: BBEIUMCIICHHSI MACCOBOM 10U
PacTBOPEHHOTO BEIIECTBA B PACTBOPE M BRIYHCIICHHE KOJMYECTBA BEIIECTBA, MACCHI WIIM 00bEMA 110 KOJIHMYECTBY
BEIIECTBA, MacCe WIH 00BEMY OJHOTO U3 PEareHTOB MIIM IPOIYKTOB PEAKIIUH.

CozeprxaHue BEpHOTO OTBETAa U YKa3aHUSI [10 OLIEHUBAHUIO
(momyckaroTcst mHbIE GOPMYITUPOBKH OTBETA, HE NCKAXKAIOIIHE €r0 CMBICIIA)

Bamer

1) CocraBieHO ypaBHEHUE PEAKIIHU:
2) PaccunTaHbl Macca M KOJIMYECTBO BEHIECTBA B pACTBOPE:
3) Onpenenén 00bEM M Macca TpedyeMoro MpPOayKTa peakiiy WM UCXOJHOTO BEIIECTBA

OtBer HpaBHJ’[BHHﬁ u HOJ'[HI)Iﬁ, BKJIFOYACT BCC HA3BAHHBIC 3JICMCHTHI

HpaBI/IJ'H)HO 3aMucaHbl 2 TICPBBIX JJICMCHTA U3 HA3BAHHBIX BBIIIC

[IpaBuipHO 3ammcad | W3 HA3BAHHBIX BHIIIE 3J1eMeHTOB (1-i wn 2-if)

Bce sneMeHTHI 0OTBeTa 3alIMCaHbI HEBCPHO

MaxkcuMaabHbIH 0211
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MaxkcuManbHOE KOJIMYECTBO OaJIJIOB, KOTOPOE MOXKET HaOpaTh ydyalluiics, MpaBUIbHO
BBITIOMTHUBIINIA 3a1anus | yactu 14 6amnoB u 3amanus 2 9actu - 11 6amios.
MakcumanbHOE KOJMYECTBO OAJIJIOB 3a BBITIOJIHEHHE BCEH pabOThI- 25 OalioB.

OT1BeThI
Ne Bapuantl Bapuanr 2
1 35 24
2 241 135
3 35 24
4 ar i
5 413 324
6 541 552
7 4243 1214
8 3415 3352
9 1311 2212
10 ar 0B
11 31,9% 12%
14 73 20

Pexomendyeman wikana nepeeooa nepeuUYHsIX 6a11068 8 NAMUDANTLHYIO WIKAJLY

«2»

«3»

«“4»

«5»

Menee 10

10-16

17-21

22-25

Pexomenodyeman wikana nepeeooa nepeuyHsIX 6a1106 8 YPOSHU 00CHUINICEHUA
NIAGHUDPYEMBIX Pe3YSIbMamoe

Huszknii

IMonuxeHHBINH

Ba3oBblii

IToBbINIEHHBIHA

Bricokuit

1-5

6-9 10-19

20-22

23-25

7. JlonoJIHUTeIbHbIE MaTepHAJIbI U 000py10BaHME

HCO6XO,I[I/IMO npeaoCTaBUTh KAXKJAOMY YUCHUKY:

YEpHOBUK;

[Tepuoanueckas cucreMa xumMudeckux 3ineMeHToB .M. Menaeneesa
Tabnuma pactBopuMoCTH




		2025-10-01T14:45:50+0500
	Директор МАОУ "Средняя школа №17"
	Гареева Людмила Григорьевна
	Я подтверждаю этот документ своей удостоверяющей подписью




