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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1Mo XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus 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 (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOMIMXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMO€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOro OOpa3oBaHMsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe o0pa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEIHET O
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOM BKIJaJ B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMH IIENISIMU M NPUHLMIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUs) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHYCCKAX OPHEHTHUPOB, YCIEITHOTO BKJIIOUEHHS] B JKU3Hb COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUH (C BKIIOYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX TMOHSTHI, 3aKOHOB ¥ TCOPUH 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 pa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MTPU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHUECKUM MaTepual u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
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 BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIMIO U MPUMEHSTH €€ NJisi TOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUMN MEXTy HOBBIMHU (aKTaMH U TEOPETUYECKUMHU TMPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
NPUHATBIE MPOrPaMMON IO XMMHH TOJIXOJbl K ONPENENCHUIO COJAEPKAHMS M TOCTPOECHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMMMBIX s TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpU  ONPEACICHUH  COJAEPIKATEIbHOM
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XHWMHUYECKMX 3HAHUW KaK BaKHEHIIEH coCTaBIstOLICH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHHUI, MIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelei W 3a7a4 U3y4eHus MpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MpPaKTUYECKHX 3a]1ay.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3TUYHBIX BUOB JIEITCIHHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHX TTPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, TMOMOJHEHUS JIHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKUMHU SIBJICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

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

COJAEPKAHUE OBYYEHHUA 10 KITACC «OPTAHUYECKAA XUMMUSA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

[Tpenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrneposa,
e€ ocHOBHble NONOKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajJaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (TUI1aBJIeHUe, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKWE W XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEWIINE XUMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHS, TOMOJOTHYECKHI psia. ALETUIeH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHNUS, TUAPATALIMHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJIoOTCHUPOBAHUS W HUTPOBAHUSA), INOJIyd€HHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHuposanus U HUmpoGaHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IPUHAJIEKAIIMMU K Pa3IU4YHbIM KJIacCaM.



[TpupoaHble UCTOYHUKH YraeBOAOPOAOB. [IpupoHbIil ra3 U MOMyTHbIE HEQTSIHBIC Ia3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TNEeperoHka, KpPEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKy.

OKclepUMEHTaIbHbIE METO/bl MU3Y4YEHHUS BELIECTB M UX IPEBpAILEHHI: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoienupoBanue
MOJIEKYJ YTJICBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE INPAKTHUYECKOW PaOOTHI:
HOJIy4EeHHUE 3TUIIEHA U N3yYEHHE €r0 CBOMCTB.

PacuérHble 3a1aun.

Boblunicnenus 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN).

Kucjiopoacoaep:kamye opranuyeckue coeAnHeHs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3NYECKHUE U
XUMHUUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOre€HOBOJOpOJIaMH, TOpPEHUE),

npuMeHeHue. Bogopoubie cBsI3u MeXay MOJIeKyJaMH CIUpTOB. JlelicTBUe MeTaHoa U dTaHOJIa
Ha OpPTraHU3M YeJIOBEKa.

MHOroaToMHBIE CHUPTHL. OTHICHTJHMKOIb W TJIMLEPUH: CTpOeHHUe, (u3uyeckue u
XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMHI METAJJIaMU, Ka4eCTBEHHAsI PEaKIlHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TaUIepUHA U
STUJICHIJIUKOJIS.

@eHOI: CTpPOCHUE MOJEKYJbl, (U3NYECKUEe U XMMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKHMCIEHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHBIC PEaKIUH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIMe I KJlacca KUCIIOT, peaKIus
TepuUKanMK), ToJyyeHHe U mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

YrieBonpl: cocTas, Kiaccudukaiuys yrieBooB (MOHO-, IU- U mojucaxapuibl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHEe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuoM wMmeau(ll), okucieHne amMMHaYHBIM PaCTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIJIIOKO3bI), HAXOXACHWE B MPUPOJE,
npuMeHeHue, onosornueckas poib. ortocunTes. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemiono3a kak mpupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
dusnueckue 1 XMMUYECKHe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).

OKcrepUMEHTAIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHii: NpOBEJeHHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
cupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuua cepebpa(l) u runpoxkcugom wmenu(ll), B3aumoneiicTBue



KpaxMajga C HOJOM), TPOBEACHHUE MPAKTUUECKOW padOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHUI0O XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUud MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUH).

A30TcojepKalle OpraHnyeCcKue COeAMHEHUSI.

AMUHOKUCIOTBI Kak amdoTepHble opranndyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IinluHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuyHas, BTOpUYHas U
TpeTUyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OEIKOB: THUJIPOJU3, JI€HATypalus,
KaueCTBEHHbBIE PEaKIIK Ha OENKHU.

DKCIepUMEHTAIbHbIE METO/bl M3YYCHHS BEIIECTB U WX IPEBpalICHUil: HAOII0/IeHue U
ONHMCaHUE JCMOHCTPALIMOHHBIX OIMBITOB: JI€HATypalus OEJIKOB MpPHU HAarpeBaHWHU, I[BETHHIC
peakiuu OeIKOB.

BrbicokomoieKyJISIpHBIE COeINHEHHUS

OCHOBHBIE TIOHSATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEpPU3AIU, CPEAHsIss MoJieKysipHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNUN — OJIMMEPHU3ALIUS U MOJTUKOHAECHCALUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YYEHUSI BELIECTB M UX MPEBPALIECHUN: 0O3HAKOMIIEHHUE C
o0pasiamMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXNnpeaMeTHBIX CBs3€H MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCHOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSITUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (paKT, TUIIOTE3a, 3aKOH,
TeOpus, aHaju3, CHUHTE3, KiIacCupUKalusi, TMEePUOJUYHOCTh, HAOMIOJEHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJEIIUPOBAHUE.

®dusnka: MaTepus, SHEPTUsI, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTEeTHIECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3UUECKHE BEIMYMHBI U €TUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeIIeCTB B OpraHusme, (POTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, HKHUPbI, PEepMEHTHI).

['eorpadusi: MuHEpaBbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE, TOIIJTUBO, PECYPCHI.

TexHOoIoTUs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAaHUs, MOIOIINE CPEICTBA,
JIEKAPCTBEHHbIE U KOCMETHYECKHUE Mpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC. OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUN dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacnpeaciicHusd 3JICKTPOHOB I10 Op6HTa.H}IM B aTOMax 3JICMCHTOB IICPBLIX I-IGTI:IpéX Nnepruoaos.
DJeKTpoHHast KOH(UTYpaLUs aTOMOB.



[lepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux osiemeHtoB J[. U.
MenpeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Hau€HHUE MTEPUOIUIECKOr0 3aKOHA B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccugpukamuss HeopraHmdecKMx coequHEHHMH. HowmeHkiaTtypa HEOpraHWYEeCKHX
BELIECTB. |'eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIECTB, NPHHAMICKAIIMX K Pa3JIUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHUYECKOH U
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4yHBIX (akTopoB. OOpaTUMbIe peakiuu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB M UX MpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. M. MengeneeBa», usydyeHue
MoJieNiell  KPUCTANIMUYECKUX peIIETOK, HaOMIOJCHWE U OINUCaHWe JEeMOHCTPAllMOHHBIX H
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OTpesieNieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHIUKATOpA, pEaKluu
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOM paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSAM XUMHUECKHUX PEAKIIHM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHUYECKHUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nyeckue CBOWMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajloTe€HOB, cepbl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOJICOIEPKALINX KHCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. Ilonoxenue merainos B [lepuogudeckoi cucteMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcCoOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. Oomue



¢uszndeckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHHN Psijl HANPSIKECHUN
METAJLJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMid, MAarHUu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O61ue criocoObl moay4yeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHsS BEHIECTB M UX NPEBPAILICHHUM: H3y4YeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHUE SKCIePUMEHTAITBHBIX
3aja4, HaONIOJleHWEe U ONHCAaHUE JIEMOHCTPAlMOHHBIX U  JIAOOPaTOPHBIX  OIBITOB
(B3auMoJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaklMy Ha KATHOHBI METAJJIOB).

Pacuérnbie 3a1aun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XUMHUA U KU3Hb

Ponb xuMuu B o0ecnie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUM MeauLUHbL. [loHSATHE O HaydHBIX METOJax IO3HaHUS BEUIECTB M XHUMHUYECKHX
peaKuHuii.

[IpencraBnennss 00 O0OmMUX HAyYHBIX NPHUHIUINAX [POMBIILICHHOTO IOJYYCHUS
BAKHEUILINX BELIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEpPHAIOB: BAKHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHuajibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepuajbl ISl AJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIOIb30BaHUs MPENnapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 xmacce ocyIliecTBIseTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMH Ui OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HKJIA.

OO0me ecTecCTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kimerka, opraHu3M, JKOocHcTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOMIAEMbIE, TOTIJTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBILIEHHOCTb, METAJLTypIrHs, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaJIoB, CEIBbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MUILLIEeBast
MPOMBINIUICHHOCTh, (papMalneBTHYECKasi MPOMBINIJIEHHOCTh, TMPOU3BOJICTBO KOCMETUUYECKHX
MpEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHUH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUWU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OdI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yiabTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
MpOrpaMM cCpeaHero obiiero oOpa3oBaHHs (JIMYHOCTHBIM, METAalpPEIMETHBIM U IPEAMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS IIPOrpaMM
cpenHero o01ero o0pa3oBaHus SIBISETCS CUCTEMHO-ACSITEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-JESATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpe JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHMSI MpEAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHusl BbIAEICHBI
CJIEYIOIINE COCTABIIAIOINE!

OCO3HaHUE OOYYAIOIIUMHCS POCCHUICKON TPaXTaHCKON HJIEHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEICICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LI€JICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW M MCTOPUYECKUX TPATUIHMKA 0a30BO HAYKH XHUMHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YarolIMXCsl PYKOBOACTBOBATHCS B CBOEH JESTENBbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIMMHU  LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHuS;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHUECKON KYIBTYPhI M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yabTAThl OCBOEHHS MpeaMeTa «XHUMUS» JOCTUralOTCsS B €IMHCTBE Y4eOHOI
U BOCIHUTATEIbHOW JEATEIIBHOCTH B COOTBETCTBHM C T'yMaHHCTUYECKHMMH, COLUOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJeajlaMd POCCHMCKOr0 TpakJIaHCKOIro 0O0IlecTBa,
MPUHATHIMU B OOIECTBE HOPMAMM W MpaBUIaMH IOBEACHMS, CIHOCOOCTBYIOUIMMH IIpolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTH U HPAaBCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH O0yUarOIIHUXCS.

JINYHOCTHBIE pe3ybTaThl OCBOEHUS NpeaMeTa «XHMHS» OTPakaloT c(HOpPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHON U MPAKTUYECKOH EATEIbHOCTH 00yUaIOUIMXCs 110 pealn3aliy NPUHATHIX B
oO1iecTBe IEHHOCTEN, B TOM YHCJIE B YAaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MIPaBOIOPSIIKY;

MPE/ICTAaBICHUs] O COLMAJIbHBIX HOPMAax W TMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENbHOCTU IPHU CO3AAHUU y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY U apryMEHTBI JIPYIHX
NIPU aHAJIU3€ PA3IMYHBIX BUJOB YUEOHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHU;

yBaKeHMsI K MPOLIECCY TBOPUYECTBA B 00JIaCTU TEOPUU U MPAKTUUECKOTO PUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTHXKEHHS HAYKH €CTh Pe3yJbTaT JUINTENbHBIX HAOII0IEHUH, KPOTIOTIUBBIX
9KCIIEPUMEHTAIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/AA YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUEHUU U MOCIEAYIONIEM aHalu3e nHGOpMaluu
0 MEPEeIOBBIX JOCTHKEHHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;

CIOCOOHOCTH OLIEHMBATh CUTYalluH, CBSI3aHHBIE C XMMUYECKUMHU SBICHUSIMHU, U MPUHUMATD
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TOBEJIEHUE U IIOCTYIKH CBOUX TOBApUIIEH C MO3HUIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupOBaAHMSA KYJIbTYPHI 310POBbS:

MOHMMaHMs LEHHOCTeH 370poBOro u 0Oe3omacHOro oOpas3a KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

coOJII0IeHHsI PaBUJI OE30MaCHOT0 00pallleHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYJOBOH JEATEIBHOCTH;

MOHMMAaHMSI [ICHHOCTU MPaBUJI HHIUBUAYAIEHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEICHUS
B CUTYallUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEACTBHUM U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTPEOJIICHUS aIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HMCCJIEN0OBATEIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIBLHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHWHM MPAKTHUYECKUX 3a7ad COLMAJIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOET0 KJ1acca, IIKOJIbl);

MHTEpeca K MPaKTUIECKOMY U3YUeHHIO podeccuii pa3aImyHOro poaa, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUH 10 XUMHH;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pE3yJbTaTaM TPYLO0BOM 1EATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBHUYaJbHOM TpaekTopuu oOpa3oBaHMs, Oynylen
npodeccun U peanusaluu COOCTBEHHBIX YKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTMYECKH 11eJ1IeCO00pa3HOro OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHMKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHMs TJI00aJBHOTO XapakTepa 3KOJOTMUYECKUX MpoOJeM, BIUSHHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEIBL;

OCO3HaHHs HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XUMHUH JUIsl PELICHUS BOIPOCOB
PaIMOHAIBLHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOTO HEINPHATHS ACUCTBUN, NPUHOCALIMX BPEN OKPY)KAIOIIEH NPUPOJHOU cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJATOMPHUSATHBIE HKOJOTHYECKUE IOCIEACTBUS TpealpUHUMAEMbIX
JEUCTBHAN U NMPEAOTBPAILATh UX;

HaJIM4YUs Pa3BUTOTO 3KOJOTHYECKOIO MBIIIICHHUS, 3KOJOTHYECKOM KYJIbTYpbI, OIBITA
JEATEIBHOCTH  DKOJIOTUYECKOW  HANpaBIE€HHOCTH, YMEHHMS  PYKOBOACTBOBATbCA HMMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOIN MpPAaKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UAECOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTU MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyK{ U OOIIIECTBEHHOM MPAKTUKH;

MOHUMaHMs ClNeuu(UKM XUMUU KaK HayKd, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUU
paIMOHAIBLHOTO0 HAYYHOT'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TNPEACTaBIEHUS 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPUPO/b] U YEJIOBEKA, B IO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEN U PELICHUH
pobJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XWMHH [IJI1 COBPEMEHHOW IMBWIM3AIlMU: B €€
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHaTbHOU
KYJIBTYpPbI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEIIOBEYECTBA — CBHIPHEBOM,
JHEPTeTHYECKOH, MUIIEBON U SKOJIOTHYECKON 0E30MacHOCTH, B PA3BUTUU MEAHMIIMHBI, 00ECTICUCHUN
YCJIOBHH YCIIEIITHOTO TPY/Ja M YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KaXKIOTO YeHa OOIIECTBa;

€CTECTBEHHO-Hay4YHOM  T'paMOTHOCTH: TIOHUMAaHHMS CYIIHOCTH  METOJOB  IO3HAHUA,
WCIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJMy4YaeMble 3HAHUS IS
aHaJIM3a ¥ OOBSICHEHUS SBIICHUH OKPY)KAIOIIET0 MUPA U POUCXOASIINX B HEM U3MEHEHUH, YMEHUS
Jenath 00OCHOBaHHBIC 3aKJIIOUCHUS Ha OCHOBE HAyYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IICJIBIO
MOJYYEeHUS] JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCTOIh30BaTh XUMUYECKIE 3HAHUS JUISI PEIICHUs TIPoOieM B
pEaNbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HEMpephIBHOMY OOpa3oBaHUI0 U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUU 10O XUMUU B COOTBETCTBUU C KU3HCHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K OCOOCHHOCTSIM TPYy/Ia B PA3IMUHBIX cepax MpodhecCHOHATHHON AeITeTLHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMeTa «XUMUs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUYAIOUIMXCS MEXIUCIUILTHHAPHBIE
(MexXIpeIMeTHbIE) O0IIeHayUYHbIe TOHSTHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenuguKy METOJOB IMO3HaHHUsS, UCIOIb3YEeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO,
9HEprus, SBJIEHUE, IPOLIECC, CUCTEMA, HAayuYHbIM (PaKkT, NPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSsI, HCCIICIOBAaHUE, HAOIOICHUE, H3MEPEHHE, YKCIICPUMEHT U JIPYTHE);

yHHUBEpCalTbHbIE yueOHbIE JAeHcTBUS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIE),
obecneunBaromue GopmupoBanue (QYHKIIMOHATBFHOW TPAMOTHOCTH M COLMATBHOW KOMITETEHITUN
o0yJaronmxcs;

CITOCOOHOCTH 00yJaronmxcst HCITOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMSI W YHUBEpcajbHble Yy4yeOHble JEHCTBUS B II03HABAaTEIbHOM U
COLIMAJIbHOU MPAKTHKE.

MeTtanpeamMeTHble  pe3yibTaThl OTPAXKAalOT OBNAJCHHE YHHUBEPCAJIbHBIMU  YU4e€OHBIMU
IMO3HAaBATCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA HeﬁCTBHHMH.

OBJIaZIeHl/Ie YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l Mo3HaABaTCJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHUe JeiicTBUS:

CaMOCTOSITENTLHO ~ (DOPMYJIUPOBATh U  aKTYalIH3UpOBaTh MpoOJIEMy, BCECTOpPOHHE e€
paccMaTpuBarth;

ONpEACIATh IIeNIM JCATCIBHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU WX JIOCTHDKCHUS,
COOTHOCHUTH PE3YyJIbTAThI ICATEIHLHOCTH C MOCTABICHHBIMU HETSIMU;

WCIONIb30BaTh MPU OCBOCHUU 3HAHWA TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTCPHBIC IIpHU3HAKN HOHSITHI 158 YCTaHAaBJIMBATb nux B3aNMOCBA3b, HUCITIOJIB30BATH
COOTBCTCTBYIOIIUE ITOHATUA TJIA O6T)$[CH€HI/I${ OTACIJIIBHBIX Q)aKTOB nu ﬂBHeHHfI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIIaCCU(PUKAIIUY BEIIECTB U XUMUYECKUX PEAKIIHiA;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,



CTPOUTH JIOTUYECKHE pacCyKIACHUs (MHIYKTUBHBIE, EyKTUBHBIE, [0 AHAIOTUHN), BBIABIISTH
3aKOHOMEPHOCTH U IPOTUBOpEYUs B PACCMATPHUBAEMBIX SIBIECHUSX, (OPMYJIHPOBATh BBIBOJBI U
3aKJIFOUEHNS;

IIPUMEHSTh B IMPOLIECCE ITO3HAHUS, MCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIeNIH, NIPeoOpa3oBbIBaTh MOJICIIBHBIE MPEACTaBICHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA,
XxuMudeckas (opMyna, ypaBHEHHME XUMHMUYECKOW peakUMh — TpH pEIIeHUH Yy4eOHbIX
[I03HABATENbHBIX U MPAKTUYECKUX 337ad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS AJIs
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHE HeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopmMynMpoBaTh LETM W 33Ja4d  UCCIEIOBAaHMS, HCIOJIB30BaTh IMOCTABJICHHBIE H
CaMOCTOSITENTLHO C(POPMYIIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJaJIeTh HAaBBIKAMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUA M IPOBENCHHUS YYEHHUECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIOAATh 3a XOJOM IIPOIECcca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €r0  Pe3ynbTaT, (OPMYIHPOBATH OOOOMICHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB MCCIEAOBAaHUSA, COCTaBIATh OOOCHOBAHHBIM OTUET O MPOJEIIAHHOU
pabore;

IpUoOpeTaTh ONBIT YYEHUYECKOW MCCIeoBaTeIbCKOW M MPOEKTHOM JAeATeNbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PpEIICHUS
MPaKTUYECKUX 3aJ]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [T03HAHUSI.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX MH(pOpMalUK (Hay4HO-TIONYJIsIpHAas JIUTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHble T1ocoOusi, pecypcel HHTepHera), aHaIM3UPOBATH
MH(OPMALIMIO Ppa3IMYHbIX BUAOB U (OpPM TpENCTaBIECHUS, KPUTUYECKH OLIEHUBaTh €€
JOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTB;

(dbopMyIMpOBaTh 3ampochl M NPUMEHSTH pa3jIMyHble METOABI MpPU TOHCKE U 0TOOope
nH(popMaLuy, HE0OXOAUMOMH /1JIs BBIIOJIHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO THUIA;

MpUOOpPETaTh OMNBIT MCIIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeacTaBleHUs HHPOpPMAIUU (CXEeMbI,
rpaduku, TuarpamMmsl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

WCIOJIb30BaTh HAYYHBIM S3BIK B KayecTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOU
uHpopMalMe: IPUMEHATh MEeXIpeAMeTHbIE ((PU3NYecKre U MaTeMaTHYeCKue) 3HAKH U CHUMBOJIBI,
¢bopmyIbl, a0OpeBHaTypbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIAHOCTH.

OBiajgeHune yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€ CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJ€ auajora W/WIN JAUCKYCCHH,
BbICKa3bIBaTh HUJAEH, (HOPMYIHpPOBATb CBOM MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTalMeld pe3ylbTaTOB I103HABATEIbHON JIE€ATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN XUMHUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO HMCCIEIOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peajH3allid Y4eOHOTO
npoekTa M (OpMYJIHPOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIECIOBAHUM MyTEM
COIJIACOBaHUS MO3ULUHI B X0/ 00CYKAECHUS 1 0OMEHA MHEHUSIMH.

OByageHne YHMBePCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:



CaMOCTOSITENIFHO IIIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO IEATEIBHOCTD,
ompenessist e€ LI M 3aJadd, KOHTPOJIMPOBATb W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
Ipe/UlaraéMblii  aJrOPUTM JCUCTBUI TPU BBIMOJIHEHUH YYEOHBIX M HMCCIEAOBATEIBCKUX 3a/ad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs ¢ Y4ETOM MOJTYYECHHs HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHYECKUX PEAKIIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CAMOAHAIHN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI. 10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCT IPEICTABICHUA O XMMHYECKOH COCTaBIISIIOIIEH €CTeCTBEHHO-Hay4HOM
KapTUHbl MHUpA, POJIM XMMHUHU B IIO3HAHUU SBJICHUHA NPUPOAbI, B (OPMUPOBAHMHM MBILUICHUS U
KyJIbTypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW T'PAMOTHOCTH, HEOOXOAMMOW sl pEUIeHHs
MIPaKTUYECKUX 3a/ad M 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 370pOBBIO U
IIPUPOIHOM cpene;

BJIQICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpasl BKIKOYAET: OCHOBOIOJIATAIOUINE OHTHS
(XMMUYECKUI 3JIEMEHT, aTOM, »JJEKTPOHHAas 000J0YKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIEHOCT, XUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyras U
COKpaIlléHHast), MOJIb, MOJIIpPHAs Macca, MOJISIPHBIM 00BEM, YIIIepOAHBINA CKelleT, (yHKIMOHAIbHAs
rpymna, paaukai, U30Mepusi, H30MEpPbl, FOMOJIOTMUECKUN PsiZl, TOMOJIOTH, YTJIE€BOJOPObI, KUCIOPO/
U a30TCOJEpXKallie COETUHEHHsI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opranmdeckux BemiectB A. M. Bbyrieposa,
3aKOH COXpPaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XUMMH;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIUEe B OCHOBE IOHMMAHUS INPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBIEHUH, (AKTOJIOTHUYECKUE CBEJEHHS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY M IPaKTHUECKOMN
JESTEIIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIISTH XapaKTE€pPHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHSA NpPU ONHCAHUM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMMUYECKYI0 CHMBOJHUKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (HOpMYT OpraHMYECKUX BELIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUI, N3rOTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYECKHUX BELECTB JUIS
WUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAAJIE)KHOCTh H3YUYEHHBIX OpraHMYEeCKHX
BEIIECTB 10 HUX COCTaBY M CTPOEHHUIO K OINpeNelN€HHOMY KJacCcy/Tpymme COeTUHEHUN
(YraeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHHS, BHICOKOMOJIEKYIJIIPHBIE COSIMHEHMS),
JIaBaTh WM Ha3BaHMsA 10 cucteMatmueckord HomeHkimatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX OPraHWYECKUX BEIIECTB (PTUJICH, MPOMMJIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (peHo, GopMabaAerul, aleTalbIeru, MypaBbuHast KUCIO0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTeapUHOBAasl KHUCJIOTa, TJII0K03a, (hpyKTO3a, Kpaxmall, LEeJUII03a,
TJIALKH);

c(OPMUPOBAHHOCTh YMEHHUS OMNpPENEIsATh BUABl XUMHYECKOM CBA3M B OpPraHHMYECKHX
COEUHEHUAX (OIMHAPHBIE U KPAaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHUSI TEOPUU CTPOCHHMS OPTraHUYECKHUX
BemectB A. M. ByrtnepoBa st 0OBSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKHE
CBOMCTBAa TUMHYHBIX MPEACTABUTEICH PA3IUYHBIX KJIACCOB OpraHMYECKHX BEIIeCTB (METaH, 3TaH,
STWJICH, TPOIWJICH, amneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH30J, METaHOJN, AITAHOI,
STHJICHIJIMKOJb, TJIMIEPUH, (PEHOJI, aleTanblIerul,, MypaBbuHas M YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, [eJUTI0103a, aMUHOYKCYCHasl KHUCIIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKAY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOUIMX XMMHYECKUX PEAKLUUN C HCHOJb30BAHHEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTH YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOJHOTO CHIPhS (HE(TH,
MIPUPOJHBIN Ta3, yrojb), crnocoObl UX MepepadOTKHM W MPAKTUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHHSAM (MacCChI,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOYKTA PEaKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUHN BIA/JE€Th CUCTEMOW 3HaHHW OO0 OCHOBHBIX METOJaX HAay4YHOTO
MMO3HAHMS, HCTIOJIb3YEMbIX B XUMUU MIPU U3YYCHUH BEIIECTB U XUMHUUECKUX sIBJICHUH (HaOt01eHne,
M3MEpEHUE, FKCIIEPUMEHT, MOJIEIMPOBAHHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHMS IS
MPUHATHS PEIICHUM B KOHKPETHBIX >XU3HCHHBIX CHUTYAIMAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUI COOIOJIaTh TMpaBHJa IOJb30BAHHUS XMMHYECKOW MOCYyaoN u
nabopaTOpHBEIM 000pPYJOBaHUEM, a TAK)Ke MpaBWJia OOpaIIeHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh U BBHINOJIHATH XMMHYECKUH HKCIEPUMEHT
(mpeBpallieHusi OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, IMOJIyU€HHWE JTUJICHA U U3YyUYEHHUE ero
CBOMCTB, KaUeCTBEHHBIE PEAKIIMU OPraHUYECKUX BEILECTB, JE€HATypalus OEJIKOB MPH HArpeBaHUH,
IIBETHBIC PEAKIIMN OCJIKOB) B COOTBETCTBUH C IMPaBUJIAMHU TEXHUKH O€30MACHOCTU MPHU OOpaIlleHUN
C BemlecTBaMH M J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEACTABIATH PE3YyNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH ypaBHEHUH COOTBETCTBYIONIUX peakiuil U GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(GOpPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil uHdopmaru, UHTEpHET U APYrux);

c(OPMHPOBAHHOCT, yYMEHHUIl COOMIOJaTh MpaBHia 3KOJOTMYECKH I1eJecO00pa3HOro
MOBEICHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS] CBOETO 3I0pPOBbS U
OKpY’Karollle MPUPOJHON Cpebl, OCO3HABATh ONACHOCTb BO3ACHCTBHUSI Ha KUBBIE OPraHU3MbI
onpeeaEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMbIci nokazatens 1K, nosicHaTs Ha npumepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPAIIEHUS MX BPEIHOTO BO3JCHCTBHS Ha OPTaHU3M YEJIOBEKa;

Ui O0y4yarouMxcs C OTPaHHUYEHHBIMH BO3MOKHOCTSIMHM 3[I0POBBSI: YMEHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOaX IMO3HAHMS BEIIECCTB U XUMHYECKUX SIBJICHUH;

JUISL CJIETIBIX U CIAOOBUIAIINX OOYYAIOUIMXCSA: YMEHHE UCIOIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins muist 3anucu Xxumuueckux Gopmy.

11 KJIACC
[IpenMeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «O011as U HeopraHudeckasi XUMHUsD» OTPaXKaroT:
c(hOpPMHUPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA, POJIM XUMHUU B TIO3HAHWUU SIBJICHUH MPHUPOJABI, B (OPMUPOBAHUU MBILIUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMON ISl  pelleHus



IPAKTUYECKUX 337ad M SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHHMS K CBOEMY 3J0POBBIO U
MPUPOIHOI CpeJie;

BJIaICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOLINE OHSTHS
(XMMHUYECKHUIl JIEMEHT, aToM, H30TOI, S-, P-, - DIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIIpDHBIH 00BEM, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTajlIM4ecKas, BOAOPOAHAs), KpHUCTaUIM4ecKas
pemérka, TUOBl  XUMUYECKMX  PEaKLMH,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
NEKTPOJIUTUYECKAS JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIH,
XMMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBl (TEOpHsl HIIEKTPOJIUTHUECKOW JHUCCOLUAIMH,
nepuogndeckuit 3akoH J[. . MeHneneeBa, 3aK0H COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U NPEBPALIEHUS PHEPIUMM IPU XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE NOHUMAHUSI IPUUUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHUH U
0€30I1aCHOM HCIOJIb30BAHUU BaXXHEHWIIMX HEOPraHMYECKUX BEIECTB B OBITY M HPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEPHbIC PU3HAKU MOHITUHN, yCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPU OMMCAHUN HEOPTraHMYECKUX BELLECTB
U UX [IPEBPALICHUI;

c(OPMHPOBAHHOCTE YMEHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
(bopMyJT BEIIECTB M YPaBHCHUN XUMHUYCCKHX peakiuid, cucteMaTnueckyto Homenkinarypy (IUPAC)
U TPUBUAJIbHbIE HA3BaHMs OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras, YrieKHUCIbld ras,
aMMMaK, raiiéHasi U3BeCTb, Heral€Has U3BeCTb, UThEBask COA, MUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHH ONpeNeNsaTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BHUJI XMMHUYECKOW CBSI3U (KOBAJICHTHAasl, MOHHAs,
MeTaJlJIn4yecKasi, BOJOPOJHAs) B COEAMHEHUSX, THIN KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOTO
BelIeCTBA (AaTOMHas, MOJIEKYJIIpHas, WOHHAs, METaJUINYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHUUECKUX BEIIECTB 110
X COCTaBy K OIpeneiI€HHOMY KiacCy/Tpymlie COeIMHEHHH (IIPOCThIe BEUIeCTBa — METAJIbl U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbIC Nepuoauueckoro 3akona J[. 1. Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMmeHToB 1—4 nepuonos Ilepuoanueckoit cucrembl xumuueckux 3nemeHToB [[. 1. Menneneesa,
UCTIONIB3YS TOHSTHSA «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIMY», «IHEPTETHYECKUE YPOBHHY», OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COEIMHEHUH IO MepuojaM u
rpynmaM [lepuoanueckoil cuctemMsl XuMu4decKux 3y1eMeHToB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHMYECKHUX BEIECTB pPAa3JIMYHBIX KJIAcCOB, IMOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOU
CBSA3M MEXIy HEOPraHMYeCKMMH BEIIECTBAMU C TIIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHE PEAKIMU MO PA3TUYHBIM
MpU3HAKaM (YUCITy M COCTaBy pearupyrolux BEUIECTB, TEIUIOBOMY 3P (EKTy peakiuu, H3MEHEHHUIO
CTETeHEW OKUCIICHUS IEMEHTOB, 00pPaTUMOCTH PEAKIMH, YIaCTHIO KaTaanu3aTopa);

Cc()OPMHPOBAHHOCTb YMEHUI COCTABIATh YPAaBHEHUS peaKLUil pa3IMyHbIX TUIIOB, IOJHBIE U
COKpaIllEHHbIE YpaBHEHHs pEaKIMHd HOHHOTO OOMEHA, YYMTBIBas YCJIOBHUS, MpPH KOTOPBIX 3TH
peakuuy UAyT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHUI1 MPOBOJUTH PEAKIIH, MOATBEPHKAAIONINE KAUEeCTBEHHBII COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAX HEOPTraHUYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii MocpeICTBOM COCTaBJICHHUS SJIEKTPOHHOrO 0alaHca 3TUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIHMU OT
pa3nuYHBIX (AKTOPOB; XapakTep CMENICHHWsS XHUMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [llatensbe);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XMMHUECKHE MPOIIECCHI, JIeKaIIle B OCHOBE
MPOMBIIIJICHHOTO [OJIy4€HHS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMUPOBAHHOCTh
MpeCTaBiICHU 00 OOIMX HAy4YHBIX MPUHIUIAX M JKOJOTHYECKHX MpoOdIeMaX XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh yYMEHUU MPOBOJUTH BBIUMCICHHUS C HCIOJNH30BAHHEM TOHATHUS
«MaccoBasi J0JIsl BEUIECTBa B PacTBOpE», 00BEMHBIX OTHOUICHH ra30B MPU XUMUYECKUX PEaKIIUSIX,
Macchl BEHIECTBA WM 00BbEMA Ta30B 1O M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O00BEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChl BEIIECTB, IPEBPAILICHUS U COXPAHECHHS YHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHMI COOIO/IaTh MpaBWJIa TMOJb30BAHUS XUMHYECKON MOCYIOW H
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBWiia OOpaIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh M  BBITIONHATh XHMHYECKUN OKCIECPHUMEHT
(paznosxkeHue mepoKcuaa BOAOPOJA B MPUCYTCTBUU KaTalIU3aTOpa, ONMPEACTICHUE CPEeabl pacTBOPOB
BEIIECTB C TIOMOIIbI0 YHHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3NUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakivK, peakIlMi HOHHOTO 0OMEHa, Ka4yeCTBEHHBIE PEeaKIMU Ha Cyib(ar-, kapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHA, pEUIEHHWE HSKCIEPUMEHTAIBHBIX 3a7ad4 10 TeMaM
«Metamnel» U «HemeTannel») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MacHOCTH MPHU
oOpallleHuu ¢ BelIeCTBaMU M JIa0OpaTOPHBIM O0OpYyIOBaHUEM, TWPEACTABIATH PE3yIbTaThl
XUMHUYECKOTO DJKCIepuMeHTa B (¢GopMe 3alucH ypaBHEHUH COOTBETCTBYIONIUX PEAKIUNA W
(hopMynupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMUYECKYH) HWH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOI KOMMYHUKaUU, THTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh yYMEHUH COOJIOJaTh MpaBHJIa SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEJEHNUs B OBITY W TPYAOBOW JESITEIBHOCTH B IIETSAX COXPAHEHUS CBOETO 3/J0POBbS H
OKpY’Kalollled NPUPOJHOM Cpenbl, 0CO3HABATh OMACHOCTb BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
OTpeAeNEHHBIX BEIIeCTB, MoHUMas cMbicn mokazatens [1/IK, mosicHAT, Ha mpuMepax CHocoObI
YMEHBIIIEHUS U TIPEAOTBPAIEHHUS X BPEIHOTO BO3JICHCTBHUS Ha OPTaHU3M UEJIOBEKA;

JUTsT O0YyYaromuXcsi ¢ OTPAaHWYECHHBIMH BO3MOMKHOCTSIMH 3JI0POBBSI: YMEHHE NPHUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBIICHUM;

JUISL CJIETIBIX U CIAOOBUIAIINX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh PelbeHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyi.

B (I)C,Z[epaJ]LHLIX N PCTUOHAJIBHBIX MPOHCAYpPaX OLICHKHU Ka4Y€CTBa 06pa3OBaHI/IH HCITOJIB3YCTCA
NEpCUCHb (KO,Z[I/I(I)I/IKB.TOP) PacnpeaCIICHHBIX 10 KJIaCCaM MPOBCPACMBIX TpC6OBaHI/II71 K pC3yJibTaTaM
OCBOCHHS OCHOBHOH O6pa3OBaTeHBHOﬁ nporpamMmsal CpEaHCTO O6H.I€T0 O6pa3OBaHI/I}I n 3JICMCHTOB
COACPIKAaHUA 11O XUMUHU.

IIpoBepsiemble TPeOOBAHMA K Pe3yIbTATAM OCBOCHHSI OCHOBHOIM



o0pa3zoBarebHOIT mporpammal (10 kiracc)

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0Opa3oBaHus

1

TeopeTI/Iqecm/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

ChopMHUpPOBAaHHOCTh  TPEACTABICHHH O XHWMHUYECKOW COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MUpPA, POJIM XUMHUHM B TIO3HAHUU SIBJICHUN
npuponabl, B (OPMUPOBAHUM MBIIUICHUS M KYJIBTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOMMOM IS PEIICHHS TPAKTHICCKUX
3aJa4 U 3KOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpeie

1.2

Bnagenue  cucteMol  XMMUYECKMX  3HAHUM, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIAraroIime ITOHATHSA (Monexyna, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIN 00beM, YIIIepOIHBINH CKeNeT, (PYHKIMOHATbHAS
rpyIra, pajaukai, HU30MEpHs, U30Mepbl, TOMOJIOTUYECKUA PpsJl, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOI- M a30TCOAEPKAIIUE COCTUHEHUS, OUOIOTMYECKU
aKTHBHBIC BelIeCTBAa (YIJIEBOIbI, >KHUPBI, OCJIKH), MOHOMEp, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COSAMHEHHUS); TEOPUH U 3aKOHBI
(Teopust XUMHUYECKOIO CTPOEHUsl opraHndeckux Bemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYCCKUM  S3BIK  XUMHH, (AKTOJOTHYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U O€30MMaCHOM HCIIOIb30BAHUH
BOXHEHIIMX HEOPraHWYECKUX M OPraHWYEeCKUX BEIIeCTB B OBITY U
MPaKTUYECKON JEATETbHOCTH YeJIOBEKa

1.3

CdopmMupoBaHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSITUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOINUE MOHATHUS
IIpU  ONMCAaHWU COCTaBa, CTPOCHHsS W IPEBpPALICHUH OPraHUYECKHUX
COCJIMHEHU U

14

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUECKYIO CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOW, COKPALIEHHOMN)
(GopMyn OpraHMYecKUX BEIIECTB M YpPAaBHEHMH XWUMHUYECKUX peakuuil,
W3TrOTaBIUBATh MOJEIN MOJIEKYJ OPTaHMYECKUX BEIIECTB I WLIFOCTPALNH
UX XUMHUYECKOI'0 U IPOCTPAHCTBEHHOIO CTPOCHHUS

1.5

ChopMUpOBaHHOCTh YMEHHH YCTaHABJIMBATH MPUHAICKHOCTh U3YUCHHBIX
OpPTaHWYECKHUX BEIIECTB IO HMX COCTaBYy M CTPOCHUIO K OIpPEACIICHHOMY
kimaccy  (rpymme) — coenuHeHUM  (YIIEeBOAOPOIBI,  KHCIOPOA U
a30TCco/IepIKaIlie COCTMHEHHSI, BBICOKOMOJICKYIISIPHBIE COCIMHEHUS ), 1aBaTh
UM Ha3BaHUs N0 cucteMaTnueckoir HomeHkarype (IUPAC)

1.5

ChopMHpPOBAaHHOCT, YMEHHUS OMNPEACNATh BHUABl XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COCTMHEHUSX (OJUHAPHBIE U KPaTHBIE)

1.6

ChopMupoBaHHOCTH yMEHHUS NPUMEHSTH: IOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemiecTB A.M. ByrnepoBa st 0OBSICHEHUS 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MAacChl




Kon

IIpoBepsiemble IpeMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI

NMPOBEPAEMOro 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanusi
pe3yjabTara
BELIECTB
2 VYrnesonopoasl. Kuciaopoaconepskaiiye U a30TcoAepiKallue OpraHuyecKue

COCOAMHCHUS. BLICOKOMOJIGKy.HSIpHBIG COCAMHCHUA

2.1

ChopMUpOBaHHOCTH ~ YMECHHW  NPUBOAWTH  TPUBUAIBHBIE  Ha3BaHUs
OTIIENbHBIX OPraHUYEeCKHX BEHIECTB (ITWJICH, TMPOMUJIEH, alleTUJIEH,
STHIICHTIIMKONb, THUIEpuH, (eHon, dQopManbIerua, amneTaibIerHl,
MypaBbUHAsl KHCIIOTA, YKCYCHAsl KACIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs
KHCIIOTa, TIII0K03a, PPyKTO3a, Kpaxmall, [eJUTI0I03a, TIHIINH)

2.2

CdopMupoBaHHOCTH ~ YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHUE,
buznyeckne W XMMHYCCKHE CBOMCTBA THIMYHBIX IMPEJACTaBUTEICH
Pa3IUYHBIX KJIACCOB OPraHWYEeCKMX BEIIeCTB (METaH, OJTaH, OJTHJICH,
MPOMWIEH, aleTuieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH301, METaHOIL,
9TaHOJ, ITHICHTIUKOJb, TIUICPUH, (DEHOJI, aleTalbJerHa, MypaBbUHAS U
YKCYCHasl KHUCJIOTBI, TJIOKO3a, Kpaxmal, IIeJUII0JI03a, aMHUHOYKCYCHAas
KHCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHHUSI WILTIOCTPHUPOBATH T€HETHUECKYIO CBS3b MEXKITY
TUIMYHBIMU TIPEICTABUTEIAMUA PA3JIMYHBIX KIIACCOB OPraHMYECKUX BEILECTB
YPAaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKLUN C MCIOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepHU30BaTh VMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIphsi (HE(MTh, MPUPOIHBIN Ta3, yrojb), CIOCOOBI HX
nepepaboTKU U MPAaKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMHS U )KU3Hb. PacueThbl

3.1

CdopMupoBaHHOCTh yYMEHHMH BIAJETh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METO/JaX HAyYHOTO TMO3HAHUsS, HCIOJIB3YyEeMbIX B XHMHHU TPUH H3YUYCHUU
BEIIECTB M XMMHUYECKUX sIBIIEHUN (HaOmioJeHune, u3MepeHue, SKCIePUMEeHT,
MOJICIUPOBAHUE), HCIOIb30BATh CHUCTEMHbIE XHMHUYECKUE 3HAHUSA IS
NPUHITUS PEUICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlHSX, CBS3aHHBIX C
BEIIIECTBAMH M MIX TPUMEHEHUEM

3.2

ChopMupoBaHHOCT ~ YMEHMH  cOOJIOAAaTh  MpaBHUja  MOJIB30BAHUS
XUMHYECKON MOCyAOoN U 1a00paTOpHBIM 00OpYyIOBaHHEM, a TAK)Ke MpaBUIIa
oOpaleHuss ¢ BEIIeCTBAMH B COOTBETCTBHUM C MHCTPYKIHMSIMH IO
BBITMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTH YMEHHH TIUIAHWPOBATH M BBHIMONHATE XUMHUYECKUH
OKCHEPUMEHT (NPEeBpalIeHUs OpPraHUYEeCKHX BEIIECTB NpU HarpeBaHuUH,
MOJyYeHHUE JTHIICHAa W W3Y4YCHHE ero CBOWCTB, Ka4eCTBEHHBIE DPEAKIIUU
OpPraHMYeCKHUX BEUIECTB, JIEHATypalus OeTKOB NPH HarpeBaHWUHU, LBETHBIE
peakiuu OEIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKH O€30MACHOCTH TPH
00OpalIeHn! ¢ BEeIECTBAMHU U TAOOPaTOPHBIM 000PYAOBaHUEM; IIPEJICTABIATh
pe3ysIbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (OpME 3aluch ypaBHEHUH




Kon

IIpoBepsiemble IpeMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI

NMPOBEPAEMOro 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanusi

pe3yJabTara

COOTBETCTBYIOIIUX peakmuii U (HOPMYIHPOBATh BBIBOABI HA OCHOBE 3THX
pe3yJbTaTOB

3.4

CdopMUpOBaHHOCTh YMEHUW TPOBOJUTH BBIYHCICHHUS 10 XHUMHYECKUM
ypaBHEHUAM (Macchl, 00OBbEMa, KOJMYECTBA HCXOJHOTO BEILIECTBA WIIU
MPOJYKTAa PEaKIUU IO M3BECTHBIM Macce, 00beMy, KOJIHYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM MIPOTYKTOB PEAKIUN)

3.5

C¢hopMHPOBAaHHOCTE YMEHHH KPUTHYECKH aHAIW3UPOBATh XUMHYECKYIO
UHPOPMALINIO, TOJIYy4aeMyI0 M3 Pa3HBIX MCTOYHUKOB (CpeAcTBa MacCOBOM
undopmarmu, cetb HTEpHET U ApyTHe)

3.6

ChopMupoBaHHOCT ~ yMEHMH  coOiojaTh  MpaBWila  SKOJOTMUYECKH
11€J1€CO000Pa3HOro MOBEJIEHUSI B OBITY U TPYIOBOM AESITEIBLHOCTU B LEJAX
COXpaHEHHsI CBOETO 3/I0POBbS M OKPYXKAIOWIEH NPUPOTHON CpEensl,
OCO3HaBaTh OIIACHOCTH BOBI[CﬁCTBI/I?[ Ha XUBBIC OPraHU3MbI OMPCACICHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHMMas cMmbicn mokasarens [1/IK (mpenembro
JOIYCTUMON KOHIIEHTPALUH ), OSICHATH Ha IPUMEpPaxX CIIOCOObl yMEHbILIEHUS
¥ MIPEJOTBPAIECHHS UX BPEAHOTO BO3/ICHCTBUS HAa OPraHU3M YeJIOBEKa

IIpoBepsiemble 3s1eMenTshI conepxkanus (10 kiaacce)

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopernueckre OCHOBBI OPraHM4ECKON XUMHH

11

Hpe]lMeT OpFaHI/I‘-IGCKOI\/'I XUMHU: €€ BO3HHKHOBCHHEC, PA3BUTUC W 3HAYCHUC B
MIOJIyYUEHUN HOBBIX BEUIECTB M MaTepUaloB. Teopusi CTPOEHUs OpPraHUYECKHUX
coenuHeHuil A.M. byrnepoBa, ee OCHOBHbIE TIOJIOKEHUS

1.2

CtpykrypHble (OpMYJIbI OpPraHMYECKMX BeIleCcTB. l'omosorusi, H30Mepus.
XVMHYECKas CBSI3b B OPIraHUYECKUX COCIMHEHUSAX - OAMHAPHBIE U KPaTHBIE CBS3H.
[IpencraBienue o knaccuuKay OpraHuYeCKUX BELIECTB

1.3

Homenknarypa opraHm4eckux COEAMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHbBIE
HAa3BaHMsI BAKHEHIINX IPECTABUTEIEN KIACCOB OPraHUMUECKUX BEIIECTB

YrneBo1opoasl

2.1

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHH psia. MeTaH u 3TaH - mpocTeifine
NpEJCTaBUTENIN aJKAaHOB: (U3MUECKHEe U XHMMHUYECKHE CBOMCTBa (peakuuu
3aMelIeHHs U TOPEHUSs ), HaXOXACHNUE B IPUPO/IE, MOJIyUeHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUH psAA. ODTWIEH U NPONWIEH -
IOpOCTEUIINe MPEJCTaBUTENIN AJIKEHOB: (HU3MYECKHe M XUMHUYECKHE CBOMCTBA
(peakuuMu TUOPUPOBAHMS, TaJOTEHUPOBAHUS, THUApATAllMM, OKHUCIECHUS U
MOJIMMEPU3ALNH ), IOJyUYEHUE U IPUMEHEHHE




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUNA

2.3

Ankanuensl: OyrammeH-1,3 wu wmetwnOyramueHn-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOKMCTBa (peakius mnojaumepusanuu). [lonydeHHe CHHTETHYECKOIO
KaydyKa U pe3WHbI

24

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUH psAl. ALETUJIEH -
OPOCTEUIIMK  TPEJCTaBUTENIb AJKHHOB: COCTaB, CTPOCHHUE, (HU3MUECKUE H
XMMHUYECKHE CBOICTBa (peakUuuu TUAPUPOBAHMSA, I'aJOr€HUPOBAHUS, THApATaLUH,
rOpeHus), OJIy4€HUE U IPUMEHEHUE

2.5

Apensl. benzoun: cocras, ctpoenue, pusnyeckre U XUMUYECKHE CBOMCTBA (peaKkiuu
raJJoOreHUPOBAHUS M HUTPOBAHUS), MOJIY4YEHUE U IpUMEHEHue. Toiyoi: COCTasB,
CTpoeHHE, (PU3UUYECKHE U XMMHUYECKHE CBOMCTBA (peaklUu TalOT€HUPOBAaHUS U
HUTPOBAHUs), MOJyuYeHHE M NpUMeHeHue. TOKCHMYHOCTh apeHoB. [eHeTmueckas
CBSI3b MEXKYy YIVIEBOJOPOJAAMH, IPUHAMICKALIMMU K Pa3JIMYHbIM KJaccam

2.6

[TpupoaHbIe HCTOYHUKH YTIIEBOIOpO10B. [IpupoaHblil Ta3 U nomyTHbIe He(TAHBIC
ra3el. Hedth u ee npoucxoxaenue. CrnocoObl nepepaboTKu He(TH: IEeperoHka,
KPEKUHI (TEPMMYECKUM, KaTaJuTUdeckuil), muposus. IIpoaykrsl nepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHblil yromb u
IPOIYKTHI €To MepepadoTKH

Kucnoponconeprxaiue opraHn4eckue CoeAMHEHUs

3.1

[IpenenbHbIE OAHOATOMHBIE CHIUPTHI. METaHOI U 3TAHOJ: CTPOEHHE, PU3NUECKHE U
XMMHUYECKHE CBOWCTBA (PEaKLMU ¢ aKTUBHBIMHM METaJIaMH, TaJoreHOBOIOPOJIaMH,
ropeHue), npuMeHeHue. BonopoaHble CBSI3M MEXAY MOJEKYyJaMu CIHPTOB.
JleficTBre MeTaHOJIa U HTAaHOJIA HA OPraHU3M 4YeJloBeKa. MHOrOaTOMHBIE CIIUPTHI.
OTUJIEHIIIMKONb U TJIULEPUH: CTPOEHHE, (pU3Mueckue M XMMHUYECKHE CBOMCTBA
(B3aMMOJENUCTBIE CO IIEJOYHBIMHM MeETajUlaMH, KadeCTBEHHas peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue
[JIMLEPUHA U OTUICHTIIUKOIISA

3.2

@DeHoM: CTpOeHUE MOJEKYIbI, (U3HMUECKUe U XUMUYECKHE CBOMCTBA. TOKCUYHOCTh
denomna. [Ipumenenne peHomna

3.3

Anpaeruapl U KeToHbl. DopManbAerui, aleTalbJerul: CTpoeHue, (pusndeckue u
XUMHYECKHE CBONCTBA (pPEaKIMM OKHUCIEHHWS M BOCCTAHOBJICHUS, KauECTBEHHBIE
peaxium), moJydeHue u NpuMeHeHHe

3.4

OnHOOCHOBHBIE TIpelieNbHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAsh M YKCyCHas
KHUCJIOTBI: CTpOEHHE, (pU3MUeCKUe U XMMHYECKHE CBOMCTBA (CBOWCTBA, oOIMe IS
KJ1acca KUCIJIOT, peakius dTepuuKaIim), morydeHue u npuMmeHenne. CreapuHoBas
U OJIEMHOBAs KHUCIOTHI KaK MPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOOIIEE JIEHCTBUE

3.5

Crnoxnble 3(Upbl KaK MPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIM3 CIOKHBIX
a¢upoB. Kupel. I'maponus sxupos. Ilpumenenue xupoB. buomornueckas poib
KUPOB

3.6

VYrneBoapl: cocTaB, KiIacCU(PUKALUS YIICBOIOB (MOHO-, JAH- U TOTUCAXapPHUJbI).
['moko3a - mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI,




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUNA

bu3nveckrue U XUMUYECKUE CBOMCTBa (B3auMoeicTBue ¢ ruapokcuaom meau (11),
OKHCJICHHE aMMHaYHbIM pacTBOpoM okcuzma cepedpa (l), BoccTaHoBICHHE,
OpO’KEeHUE TITFOKO3bI), HAXOXKACHUE B TIPUPO/IE, IPUMEHEHUE, OMOIOTHYECKast POJIb.
®orocunre3. DpykTo3a Kak H30Mep TJIOKO3bl. Kpaxman u 1memironosa Kak
npupojubie mnosuMepbl. CTpoeHHE Kpaxmajia W IeJUToio3bl. Pusznueckue u
XUMHYECKHE CBOMCTBA KpaxMaia (THIpojn3, KaYeCTBEHHAs PeakIus C HOAO0M)

A3oTcozeprKale OpraHn4eckue COeAMHEHUS

4.1

AMUHOKHCIIOTHI KakK aMm(oTepHbIe OpraHuveckue coequHeHus. Du3nyecKkue u
XMMHUYECKHE CBOMCTBA AMMHOKHUCIOT (Ha Ipumepe IiuiuHa). buomormueckoe
3HA4YECHUE aMUHOKUCIOT. [lenTu b

4.2

benku kak MNPpUPOAHBIC  BBICOKOMOJICKYJIAPHBIC  COCIAWHCHMUA. HepBHqHaﬂ,
BTOpHUYHAaA MW TPCTHUYHAA CTPYKTYypa O0enxkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUApOIn3, ACHATYypallHd, KAYCCTBCHHBIC PCAKIINH Ha Oenku

BbICOKOMONIEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIDHBIX COEJUHEHMI: MOHOMEp,
HOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPHU3alUU, CPEeIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METO/Bl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIUHEHUH -
NOJMMEPHU3aLMsl U MOJTMKOHAEH AU

5.2

OKCHEpUMEHTAJIBHBIE  METOABl M3y4YEHMs BEIECTB M HUX IPEBpALLEHUN:
03HAKOMJIEHHE C 00pa3liaMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4ykoB. [loydeHre CHHTETUYECKOTO Kay4yKa U PE3UHBI

IIpoBepsiemble TPeOOBAHMA K Pe3y/IbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBarebHOIT mporpammbl (11 kiacc)

Kon

IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM

NMpoBEepaAECMOro 06pa30BaTeJ’IbH0ﬁ IporpaMmmMmasl CpeaHEro 001mero 06pa30BaHHﬂ

pe3yjabTara

1

TCOpeTquCKHC OCHOBBI XUMHH

11

Brnanenne  cucteMod — XMMHMYECKMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs
obojouka aroma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BAJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCJIEHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsT Macca, MOJSIPHBIA 00BEM, KPHUCTALTHYECKAs
pElIeTKa, TUIIBI XUMUYECKUX Peakluuidl (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- W DOHJIOTEPMHYECKHE, PEaKIud HWOHHOTrO OOMeHa), pacTBOp,
AJIEKTPOJIUTHI,  HEIJEKTPOJIHUTHI, ANEKTPOTUTHIECKAS  JIUCCOIIUAIINS,
OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaklMi, XUMHUECKOE
pPaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOJIUTHICCKOU TUCCOIHAINH,
[lepuonnueckuit 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHUsI MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUMA  SI3BIK  XUMHH, (AKTOJOTUUYECKHE
CBEJICHHSI O CBOWCTBAX, COCTaBE, MOJIYICHUU U O€30MaCHOM HCIOJIb30BAHUU




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanusi

BOXHEHIINX HEOPraHWYECKWX BEHIECTB B OBITY H  MPAKTHYECKON
JIEATEIIbHOCTH YeI0BeKa

1.2

ChopMupOBaHHOCT YMEHUH BBISBIATH XapaKTEpPHbIE MPU3HAKH U
B3aMMOCBSA3b W3YYEHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOIIME ITOHATUS
IIPU ONMCAaHUU CTPOCHUS M CBOMCTB HEOPIaHMYECKUX BELIECTB M UX
IIPEBPALICHN; BBIABIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATUIMU U
IIPEACTABJICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMM MCTOAAMHM HAYYHOI'O II0O3HAHHMA BCIICCTB H
XUMHYECKMX  siBieHWH  (HAOJIOJICHWE,  W3MEpPEHHE,  OKCICPUMEHT,
MOJICJIUPOBAHUE)

14

ChopMUPOBAaHHOCTh YMCHHM ONpPENENISITh BaJCHTHOCTh U CTEICHBb
OKMCIICHUSI XUMHUYECKUX DJIEMEHTOB B COCAMHEHMAX PAa3JIM4YHOIO COCTaBa,
BUJI XUMHUYECKOM CBsI3M  (KOB&JICHTHAsl, HOHHAs, MeTajuIMuecKas,
BOJIOPOJIHAS) B COSAMHEHHSIX, TUIl KPUCTAJUIMYECKON PEeIIeTKH KOHKPETHOTO
BEIIECTBA (ATOMHAs!, MOJICKYJIIpHAs, MOHHAS, METAJTMYECKasl )

1.5

ChopMupOBaHHOCTH YMEHHH OIPENENATh XapaKTep Cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupoBaHHOCTh YMEHHS KiIacCU(UIMPOBATh XMMUYECKHE PEAKLUU T10
pa3IUYHBIM TpU3HAKaM (YUCIYy W COCTaBy pearupyrolux BeLIeCTB,
TEII0BOMY 3 (EeKTy peaKkiny, H3MEHEHHUIO CTEeTIeHEeH OKUCIIEHHsI 3JIEMEHTOB,
00paTUMOCTH peaklMy, yYaCTHIO KaTalu3aTopa)

1.7

ChopMHUPOBAHHOCTh YMEHHI COCTaBISATH YpaBHEHUS PEAKIUN Pa3THUYHBIX
TUTIOB, TOJIHBIE U COKpAIlleHHbIE ypaBHEHHUs pEaKIHii HOHHOTO OOMEHa,
YUYUTBIBas YCJIOBHS, TPU KOTOPBIX 3TH PEAKUUH UIYT A0 KOHIA

1.8

CdopMUpOBaHHOCTh YMEHMH MPOBOJAUTH pEAKLUHU, IOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM IIYTEM MOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB

1.9

ChopMHpPOBAaHHOCT, YMEHHM pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUil IMOCPEJCTBOM COCTABJIECHUS DJIEKTPOHHOTO
OanaHca 3TUX peakIuii

1.10

ChopMHpPOBAaHHOCT, ~ YMEHUW  OOBSCHATH  3aBHCHUMOCTh  CKOPOCTH
XUMHUYECKON PEeaKINK OT Pa3IUYHbBIX (DaKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHHI OOBSICHATH XapaKTep CMEIICHUS XMUMHUYECKOTO
paBHOBECHsI B 3aBHCHMOCTH OT BHENIHETO BoO3AckcTBUA (mpuHIUT Jle
[Tarenne)

OO011ast 1 HeOpraHMYECKask XUMHS




Kon

IIpoBepsiemble IpeMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI

NMPOBEPAEMOro 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanusi
pe3yJbTarta
2.1 ChopMupoBaHHOCTH YMEHHUH pPACKpBIBATh CMBICT lleproamueckoro 3akoHa

JA.UN. MengeneeBa W JIEMOHCTPUPOBATh €ro  CHUCTEMAaTHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMupoBaHHOCT yMEHHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKHUX 31eMeHTOB 1 - 4 nepuonos Ilepuoanueckoit cuctemsl
xummudeckux vemeHtoB J.M. MenneneeBa, ucrnonb3ys mnoustus 's-, p-, d-
JNIEKTPOHHBIE  opOuTtanu", "PHepreTuueckue  ypoBHHU",  OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHYECKHUX DJIEMEHTOB U HX
COCIMHEHUMM 10 IepuoaaM u rpymnmnaMm Ilepuonnueckoin  CUCTEMBI
xumuueckux aneMenToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHHI  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIISCTB PA3IUYHBIX KIIACCOB,
HOJITBEPKIATh CYIIECTBOBaHUE TCHETHYCCKOM CBSI3U MEXTY
HEOPraHMYECKMMHU BEIIECTBAMH C ITOMOIIBI0 YPABHEHHI COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIuit

2.4

CdopmupoBaHHOCTD yYMEHUI yCTaHaBJIUBaTh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K OIpPEAEICHHOMY Kiaccy
(rpynme) coenuHeHUi (IPOCThIE BEIIECTBA - METAUIBl M HEMETalllbl,
OKCH/Ibl, OCHOBaHMsI, KUCIIOTHI, aM(OTEPHbIE THIPOKCH/IbI, COJIN)

2.5

CdopmMupoBaHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY MJIs
cocTaBiieHUs] (opMyn BelIeCTB M YpaBHEHMH XHMHYECKUX pPEaKLui,
cucrematnueckyro HomeHkiaarypy (IUPAC) wu TpuBHaibHbIC Ha3BaHUS
OTJENIbHBIX HEOPraHWYECKUX BellecTB (yrapHbld Ta3, YIVIEKUCHbIH ras,
aMMUaK, raiieHas HU3BeCTb, HeraiieHas W3BEeCTb, MUTbEBas COJa, MUPUT U

ApyrHe)

2.6

CdopMupoBaHHOCTh YMEHHI  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIISCTB PA3IUYHBIX KIACCOB,
MOJITBEPKIATh CYIIECTBOBAaHUE TeHETUYECKOM CBSI3H MEXIY
HEOPTaHMYECKUMHU BEIIECTBAMH C ITOMOIIBI0 YPABHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHi

2.7

CdopMUpOBaHHOCTh YMEHHH TMJAaHUPOBATh M BBIMOIHATE XHUMHUYECKUN
JKCIIEpUMEHT  (pa3lIoKeHHe TEepOoKCHIa BOJOpOJa B  MPUCYTCTBUU
KaTajau3aTopa, OIpPEAEIECHUE Cpeabl pAacTBOPOB BELIECTB C IOMOUIBIO
YHHUBEPCATbHOIO MHAMWKATOPA, BIMSHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTh
XUMHUYECKON peakluy, peakllid HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKLUu
Ha cynb(ar-, KapOOHAT- U XJIOPUJI-AaHHOHBI, HA KATUOH aMMOHHSI, pEIlIeHne
DKCMIEPUMEHTANbHBIX 3agad 1o TeMaM "Meramnsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBUJIAMH TEXHUKH O€30IacCHOCTH NpU OOpalleHUu C
BEIIECTBAMH M J1a0OPaTOPHBIM 00OPYAOBAaHUEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIIEPUMEHTA B dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIMX peakuuid M (POpMyIUpOBaTH BBIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaToOB




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpasoBanusi

2.8

ChopmupoBaHHOCTH ~ YMEHUH  cOONMIONATh  MpaBWiIa  IOJB30BaHUS
XUMHUYECKON MOCyAoi U 1a00paTOpHBIM 00OpYyIOBaHUEM, a TAK)KE MpaBUIIa
oOpalieHuss C BEIIECTBAMHM B COOTBETCTBUM C HWHCTPYKIUSMU IO
BBITMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JeKalMe B OCHOBE NPOMBIINIICHHOTO TIOJTYYCHHUS CEPHOW KHCIOTHI,
aMMUaKa, a TakkKe COPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX
NPUHIUIIAX | SKOJIOTHYECKUX MPOOJIeMaX XUMUIECKOTO MPOU3BOICTBA

XUMHS U KU3Hb. PacueThl

3.1

CdopMUpOBaHHOCTDh MPEJICTAaBICHUM O XHUMHUYECKOM COCTaBISIOIIEH
CCTGCTBGHHOH&y‘IHOﬁ KapTUHbI MHpa, POJIM XHMHUHW B IMO3HAHUU SIBJICHUN
npupoabl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM I peLIeHUs IPAKTHUECKUX
3aJa4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Ccpejie

3.2

ChopMUpOBaHHOCTh YMCHHIA KPUTHUYECCKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIIKIO, TOTYy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKAIUH, ceTh IHTEpHET U 1pyrue)

3.3

ChopMHpOBaHHOCT,  YMEHUM  CcOONIOAaTh  TpaBWia  AKOJOTUYECKU
11eJ1eco00pa3HOro MoBeJeHUsI B OBITY U TPYAOBOM JIEATENBHOCTH B LENAX
COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOAHON CPEIBI

3.4

Oco3HaBaTh ONACHOCTh BOSILGI}'ICTBHH Ha KHUBBIC OPraHU3MBbI OIMMPECACIICHHBIX
BCIICCTB, INIOHHMMas CMBICI I10Ka3aTCId HI[K, MOSACHATH Ha IMpUMEpax
CIIOCOOBI YMCHBIICHUA W MNPEAOTBpaAlICHUA HX BPCAHOI'O BO3H€ﬁCTBHH Ha
OpTraHu3M 4YCJIOBCKaA

3.5

ChopMupoBaHHOCTh YMEHMH HPOBOIUTH BBIYMCIEHUS C HCHOJIb30BAHHUEM
NOHATHS "MaccoBas /0l BELIECTBa B pacTBOpe', 0ObEMHBIX OTHOIICHUMN
ra3oB IpPU XMMHUYECKHX PEAKIMAX, MacChl BEIIeCTBa WM 0ObeMa Ta30oB 110
U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MIM O00beMYy OJHOrO U3
YUYacCTBYIOUIMX B PEaKIMH BEIIECTB, TEIUIOBOro 3(dekra peaky Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YSHEPTHU

ITpoBepsiemble 3s1eMenThI conepxkanus (11 kiaacce)

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUA

1 TCOpCTI/IquKI/IC OCHOBBI XUMHH

11 XuMmudeckui anemMeHT. AToM. Sapo atoma, M30TOIBI. DJEKTpOHHas 000I0YKa.

DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, U-3JIEMEHTHI.
OcoOeHHOCTH pacrpefeNieHus] 3JIEKTPOHOB MO OpOUTaIsIM B aromMax JJIEMEHTOB




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA

NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

Ilepuonnueckuii 3axkoH u Ilepronnyueckas cucremMa XMMUYECKUX 3iaeMeHToB J[.U.
MenneneeBa. CBs3b MEpUOAMYECKOro 3akoHa U [lepumonnueckoi cHUCTEMBbI
xuMmudeckux anemeHtoB .M. MeHneneeBa ¢ COBpEMEHHON TEOpUEH CTpPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX HMH TIPOCTBIX W CIIOKHBIX BEIICCTB IO TPYINIaM W TEPHOJAM.
3HaveHHe MePUOANIECKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

Crpoenue BemiecTBa. XUMUUYECKAs CBSA3b. BUbl XUMHUUYECKON CBS3U (KOBaJEHTHAs
HEeNoJIsIpHasl ¥ MOJspHas, MOHHAs, MeTandeckas). OHbl: KaTHOHBI U aHHUOHBI.
Mexanu3Mbl 00pa30BaHMsI KOBAICHTHOM XUMHUYECKOW CBSI3W (OOMEHHBIH W
JIOHOPHO-aKIEeNTOpHbIN). BogoponHas cBs3b
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BaneHTHOCTb. BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTb. CreneHb OKHUCIICHUSA

1.5

BemniectBa MOJEKYJIAPHOTO M HEMOJIEKYJIIPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA
cocTaBa BeUIECTBA. THIIbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIIECTB OT THUIA KpUCTAIMUECKON pemieTku. [loHaTHe 0 nucnepcHbIX cUCTeMax.
HcTuHHBIE U KOJUIOUHBIE PACTBOPHI. MaccoBas 105151 BEILIECTBA B PACTBOPE

1.6

Knaccugukanus HeopraHmdeckux coeanHeHui. HomeHkaTypa HEOpraHMYecKHX
BELICCTB

1.7

XuMuueckas peaknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKLII/Iﬁ B HeOpFaHI/I‘{eCKOﬁ
u Opl"aHI/I‘IGCKOI\/'I XAMUH. 3aKOH COXPAaHCHUS MACChl BEIICCTB, 3aKOH COXPAHCHUSA U
MMPEBpAIICHUA SHECPTUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTB peaKknuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX CI)aKTOpOB

1.9

O6parumble peakinuu. XUMHYECKoe paBHOBecue. DakTopbl, BIHSIONME Ha
COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

1.10

OnekTponuTHueckas aucconuanus. CuibHble W ciadble 3nekTposnuThl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHUCJIad, HeﬁTpaHbHafI, ICJI0OYHasd. PeaKHI/II/I HOHHOTI'O
oOMmeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pcakuuu

HCOpF AHNYCCKasad XUMHUA

2.1

Hemerannel. Ilonoxxenne nemeraiioB B Ilepuogmyeckoit cucreMe XUMHUYECKHX
snementoB J[.M. MenaeneeBa u 0ocoOeHHOCTH CTpoeHUs aromMoB. Dusmyeckue
CBOICTBa HEMETAIIOB. AJUIOTPONHSI HEMETAIIOB (Ha MpHUMEpPE KHUCIOpPOJa, CEpHI,

dbocdopa u yriaeposa)

2.2

XWMHYECKHE CBOWCTBA BAXKHEWININX HEMETAUIOB (TAJIOTEHOB, CEphI, a30Ta,
docdopa, yrmepoga U KpPeMHHA) U HUX  COENMHEHUH  (OKCHJIOB,
KHCIIOPOJICOICPKAIINX ~ KHUCIOT, BOJOPOAHBIX  coeauHeHuil). [lpumenenue
BaXHEHIITNX HEMETAJJIOB U MX COCINHEHUI

2.3

Meramnsl.  Ilomoxenune weramnoB B Ilepuogudeckoil cucreMe XUMHYECKHMX




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OOmue Qusnueckue cpoiictBa MeTauioB. CrulaBbl METaJIOB.
DNEKTPOXUMHUUECKUN psijl HAIIPSHKEHUH METalIoB

2.4 XHWMHUYECKUE CBOMCTBA BAXKHEHUIIIUX METAUIOB (HATPHH, Kadui, KaJabIlui, MarHui,
ATIOMUHHUHA, IUHK, XpOM, Xelle30, MeIb) W HuX coeaumHeHuid. OOmme crocoOb
MOJTy4eHHsT MeTasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

2.5 ['eneTnueckasi CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAIUX K Pa3IHMYHBIM
KJ1IaccaM

3 XuMus v )KU3Hb

3.1 Pons xumum B o0OecrneueHHM SKOJIOTMYECKOW, HSHEPreTUYECKOW U MHUILIEBOU

6630HaCHOCTI/I, pPa3sBUTHU MCIAHUILIMHBI. ITonsatue o HAayYHbIX MCETOJAaX IIO3HAHUA
B€IICCTB U XUMHNYCCKHNX peammﬁ

3.2 [TpencraBnenuss o0 OOIMMX HAYYHBIX HPHUHLMIIAX [POMBIIIJIEHHOIO MOJIYYEHHS
Ba)XHEHIIMX BellecTB. YeloBeK B MHUpPE BEIECTB U MaTepHUasoB. BakKHEHIIME
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKLIMOHHBIE MaTepHallbl, KpacKu, CTEKJO,
KepaMuKa, MaTepualibl s 3JIEKTPOHUKH, HAHOMAaTepuaibl, OpPraHUYecKue u
MUHEpPAJIbHBIE y100pEHUS

3.3 XuMUS M 3I0pOBbE 4YEJIOBEKAa: IMpaBWiIa UCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOr0 UCTIOIb30BAaHMS MPenapaToB OBITOBON XHUMHH B
OBCEIHEBHON KU3HU

st mpoBenieHUs €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa o xumuu (nanee - EI'D mo xummumn)
UCIONIb3YeTCs TMepedyeHb (KoAu(pUKaTOp) MpPOBEpSIeMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHONM MPOTPaMMBI CpPeAHEro o0mero oOpa3oBaHUS U DAJIEMEHTOB
COJIep>KaHusl.

IIpoBepsiemblie Ha EI'D no xumun TpedGoBanus
K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOIrpaMMbl
cpeaHero oouiero oopazoBanus

Kon IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NpoBepsaeMoro OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbI CPeAHEro 0011ero
TpedoBaHus o0pa3zoBaHust
1 Bianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:
11 OCHOBOIIOJIATalOIME MOHATHS (XUMUYECKMM D3JEMEHT, aToM, H30TOIBI,

3JIEKTPOHHAsT 000JI0YKa aroma, S-, P-, d-2JIeKTPOHHBIE OpOWTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHUE aTOMa, HOH, MOJIEKYJIa, BAJIEHTHOCTb,
3IIEKTPOOTPHUIIATENLHOCTD, CTENEHbh OKHUCIIEHUs, XuMuueckas cBsi3b (O wu
TM-CBA3b | kparHble CBs3M), THOpUAM3AIMS  aTOMHBIX  OpOHTaleH,
KPUCTAJUTMYECKass pElIeTKa, MOJb, MOJISApHAas Macca, MOJSIPHBIA 00beM,
MOJISIpHAsi KOHIICHTpAIIUsl, PaCTBOPHI (MCTHHHBIC, IHCIIEPCHBIE CHCTEMbI),
KPUCTAJUIOTUIPATBI,  YIJIEPOAHBIN  CKeJeT, (YHKIHOHAIBHAS —TPYIINa,




pamuKal, W30Mephl, CTPYKTypHas (opmyna, uzoMepus (CTPYKTypHas,
reoMerpuueckas (I[Uc-, TPaHCU30MEpPHsI), TOMOJIOTUYECKUI psAJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ- U a30TCO/AEPIKAIINE COCAMHEHUS, OMOIOTHUECKU
aKTHUBHBIC BemlecTBa (YrJiaeBOIbI, JKUPBI, OENKH), MOHOMEp, IMOJIUMeEp,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAMHEHMSI, KPEKHHT,
pUGOPMUHT, TUIIBI XUMHUYECKHUX peaxuuit (OKHCITUTENBHO-
BOCCTaHOBHUTEIIbHBIC, 9K30- U SHJOTEPMUYECKHE, PEAKIIMH HOHHOTO OOMEHa,
roMO- M TeTeporeHHnle, oOpaTUMble U HeoOpaTHUMbIE), PpPacTBOD,
AIIEKTPOJINTHI, HERJIEKTPOIUTHI, FIEKTPOIUTUYECKAS TUCCOLMALINSA, CTEIIEHb
JTUCCOLIMAIIMU, OKUCIUTENb, BOCCTAHOBHUTENb, OJEKTPOJIH3, CKOPOCTh
XUMHUUYECKON PEaKINH, XMMHUUECKOE PABHOBECHE)

1.2

TCOPHUU HU 3aKOHLIL (TCOPI/IH XUMHYCCKOI'0 CTPOCHUSA OPraHUYCCKHUX BCHICCTB
AM. bytnepona, TEOpHs JIEKTPOIIUTUYECKOM JIMCCOLIMALIUH,
[Tlepuoguueckuii 3axkon JI.JMI. MenzeneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XHMHH, MHPOBO33pEHUECKUE
SHAHUA, JICKAIIUEC B OCHOBC IOHHUMAaHHUA MNMPHUYUHHOCTH KW CHUCTECMHOCTH
XMMHUYECKHX SIBJICHUH, COBPEMEHHbBIE MPEICTaBIECHUS O CTPOSHUH BEIIEeCTBA
Ha aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYIAPHOM YPOBHIX

1.3

MNpEaACTaBICHUA O MEXaHU3MaX XUMHYCCKUX peaKHHﬁ, TCPMOAUHAMHUYCCKUX
N KHHCTHYCCKHX 3dKOHOMCPHOCTAX HX IIPOTCKAaHHA, O XHUMHYCCKOM
PAaBHOBCCHUHU, JTUCIICPCHBIX CUCTEMAX
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(dakToJIOrMUeCKUe CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOIb30BAaHUM BAYKHEHIINX HEOPraHUYECKUX M OpPraHUYEeCKHX
BEIIECTB B OBITY U IPAKTUYECKOH J1€ATEIIbHOCTH YeJIOBEKa

1.5

o0mye Hay4dHble NPUHIMIBI XUMHYECKOIO IPOU3BOJCTBA (HAa HpuMepe
IIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)

CdopMHpPOBaHHOCTH YMEHUM BBISIBIIATD:

2.1

XAPaKTCPHBIC IMPU3HAKU W B3aMMOCBA3b HM3YUYCHHBIX HOHSITI/Ifl, MMPUMCHATH
COOTBCTCTBYIOIIHUEC TIOHATHUA IIpU  ONHUCAHUKU  CTPOCHUA U CBOICTB
HEOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMMOCBSI3b XMMHUUYCCKUX 3HAHUM C MMOHATHIMH U MNpEaACTaBICHHUAMU JPYTHUX
npeaMeToB IJId 0oJiee OCO3HAHHOIO MOHUMAHHS U OOBSICHEHUS CYIIHOCTH
MaTCpHAJIBHOTO €IUHCTBAa MHUpa

CdopMHpPOBaHHOCTH YMEHUS UCITOIH30BATh:

3.1

HAaUMEHOBAHUS  XUMHUYECKUX COCIMHEHUHA  MEXKIYHAPOAHOTO  COO3a
TGOpCTH‘IeCKOI\/II nu HpI/IKJ'[a}IHOI\/II XUMHUHU U TpI/IBI/Ia.]'H)HBIe Ha3BaHHS BEUICCTB,
OTHOCAIINXCA K I/I3y‘-IeHHBIM KJIaccam OpFaHI/I‘-IeCKI/IX 158 HeOpFaHI/IquKI/IX
COCIMHEHU I

3.2

XUMHYECKYI0O CHUMBOJIUKY JJIsi COCTaBieHHMs (OpMya HeOopraHMYeCKHX
BEIIECTB, MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (DOpMYJT OpraHUYECKUX BEIIECTB

CdopMHUpPOBaHHOCTH YMEHUS KJIACCU(PHUITUIPOBATH:




4.1

HCOPTaHUYCCKUC BCUICCTBA, CaAMOCTOSATCIBHO BBI6I/IpaTI: OCHOBAaHUA H
KpUTCpUU OJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHMYECKHUE BEIECTBA, CAMOCTOSATEIBHO BBIOMpAaTh OCHOBAHUA U
KPUTEPHH IS KJIacCU(UKAITUN U3Y9aeMbIX XUMHUECKIUX 00BEKTOB

4.3

[0 Ppa3IMYHBIM MpHU3HAKaM (YUCIY U COCTaBY pEarupyroIINX BEIIeCTB,
TerI0BOMY 3 (EKTy peaKInu, U3MCHEHHUIO CTEIIEHEH OKHMCICHUS JIEMEHTOB,
00paTUMOCTH peakliy, yYaCTHIO KaTalu3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHUS XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XIE€HHOM COCTOSHUHM) U MOHOB XMMHYECKHUX
anemeHToB 1 - 4 mepuonoB Ilepuogmueckoit cucremsl [[.M. MenneneeBa u
UX BAJCHTHBIC BO3MOXKHOCTH, HCIIOJIB3YS MOHSTHS S-, P-, d-3JIEKTPOHHbBIE
opOUTaNu, SHEPreTUYECKUE YPOBHU

ChopMupoBaHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX OJJIEMEHTOB MU 00pa3yeMblX MMM COEIMHEHUH IO
[IEpUOJaM U IpyIIam

ChopMupoBaHHOCTh YMEHHUSI COCTABJIATh YPaBHEHUS XUMHUYECKUX PEaKLUi
U PACKPBIBATh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHHUA
QJICKTPOHHOI'O OajaHca 3THX peaKI_II/Iﬁ

7.2

YPaBHEHUS PEaKIUil Pa3IMYHbIX TUIIOB; ITOJIHBIE U COKPALCHHBIC YPAaBHEHUS
peakuuii HOHHOTO OOMEHa, YUMTHIBAsI YCIOBHUS, IIPU KOTOPBIX 3TH PEAKIMH
UIYT 10 KOHIA

7.3

peakuMii TUApPONU3a, peaKUud KOMIUIEKcooOpa3oBaHMs (Ha mpuMepe
TUIPOKCOKOMILJIEKCOB IIUHKA U aJTFOMUHUSA)

C(l)OpMI/IpOBaHHOCTB YMCHHA NOATBCPIKAATD:

8.1

Ha KOHKPETHBIX MpUMEpax XapakTep 3aBHCHUMOCTH  PEaKIMOHHON
CIIOCOOHOCTH ~ OPTaHWYECKHX  COCIMHEHWH OT KpPAaTHOCTH W  THIA
koBasieHTHOM cBsi3u (O~ m T-CBASH) p3aumHOro BIMsSHMS aTOMOB U IPYIII
aTOMOB B MOJICKYJIax, a TaKKe OT OCOOCHHOCTEW pealn3aluy pasiHYHbIX
MEXaHH3MOB [TPOTEKAHUS PEAKIIHi

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBA BEIICCTB COOTBETCTBYHOIITMMU
SKCIICPUMCHTAMU U 3aITUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTh YMEHMS XapaKTepU30BaThb COCTaB U BaKHEHIIne
CBOICTBa BeIECTB, MPUHAUIEKAIIUX K OMPEEIEHHBIM KJlaccaM M TpyIam
COeIMHEHUN  (IIPOCTBIE  BEIIECTBA, OKCHIbI, T'MAPOKCHIBI,  COJIH;
YII€BOIOPOAbI, MPOCTbIe AGUPHI, CHUPTHI, (PEHONbI, albJETU]Ibl, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIOXHBIE 3(UPBI, >KUPbI, YIJIEBOAbI, aMHUHBI,
AMUHOKHCIIOTBI, OEIIKN)
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CdopMUpoBaHHOCTh YMEHHUS MPOBOAUTH PAacyeThl MO0 XUMHYECKUM
dopMynaM H ypaBHEHUSM XHUMHUYECKHX pEAKIUi C HCIOIb30BaHUEM




(U3NUECKUX BEITHYUH:

10.1

Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJTHO M3
MCXOJHBIX BEILIECTB JaHO B BUJIE PACTBOPA C OMPEIEIIEHHON MaccoBOi J1oei
PacTBOPEHHOIO BEUIECTBA HIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MAacCOBOM MU 00BEMHOM A0JI1, BbIXOJa IPOAYKTa p€aKInun

10.3

TeIrI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIECHHUH ra30B

10.5

10 HaXOXXIACHHNTIO XHUMHYECKOM (bOpMYJ'IBI BC€IIECTBa

11

Bnanenue cuctemoil 3HaHMM O METOAAX HAYYHOI'O IO3HAHUS SBJICHUM
MIPUPOABL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHE IPUMEHSThH 3TH
3HAHUSA MIPHU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUU BEIIECTB U AJi 00BICHEHUS
XAMHYECKUX SIBJICHMH, HMMEIIIMX MECTO B MPUPOJAE, IPAKTUUYECKOU
JIEATEIIbHOCTH YEJI0BEKA U B IIOBCEHEBHOU KU3HU

12

CdopMupoBaHHOCTh YMEHHUSI MPUMEHSTH (MCIOJIB30BaTh) 3HAHUS O COCTaBe
U CBOWCTBAaX BELIECTB JJISI OKCIEPUMEHTAJIbHON IPOBEPKH TIMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEM MPOTEKAHHMSI XHWMHUYECKHX peakuuil Hu
IPOrHO3MPOBAHUS  BO3MOXHOCTEH  MX  OCYIIECTBJICHUS; CHUCTEMHbBIE
XUMHUYECKHE 3HaHUS [ OOBACHEHUS M MPOTHO3MPOBAHMS SIBICHU,
UMEIOLINX €CTECTBEHHOHAyUHYI0 HpPHUpPOAY; MAJIs MPHUHATUS TPaMOTHBIX
peleHuii mpobeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTH yMEHHS IUIAHUPOBATh U MPOBOJUTH XHWMHUYECKUH
OKCIIEPUMEHT (TIOJIydYeHHE ¢ M3YYECHHE CBOWCTB HEOPTaHMYECKUX U
OpPraHMYeCKHX  BEIIECTB, KAaueCTBEHHBbIE  PEAaKLUHUU  YIJIEBOJOPOJIOB
pa3IMYHBIX KJIACCOB M KHUCIIOPOJICOJIEPKAIMIUX OPTraHMYECKUX BEIIECTB,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 [0 paclO3HAaBaHUIO HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB) C COOIIOACHUEM ITpaBMJl 0€30IacHOr0 00pallieHus ¢
BEIIECTBAMH M JIaOOpaTOpHBIM 000pynOBaHHEM; (OPMYIUpPOBaThH ILETU
UCCIICIOBAHMS;, TPEJACTABIATh B  pa3iuyHOH  (GopMe  pe3yiabTaThl
HKCIEPUMEHTA, AaHATU3UPOBATH U OILIEHUBATh UX JIOCTOBEPHOCTh

14

ChopMHUpPOBAaHHOCT, YMEHHUS OCYIIECTBIISATH IEJCHANPABICHHBIA ITONUCK
XMUMHUYECKOW MH(MOPMAIMK B Pa3IMYHBIX MCTOYHHMKAX (HaydHas U ydeOHO-
Hay4Has JIMTepaTypa, CpeACTBa MaccoBOM MH(poOpMaluu, ceth VHTepHET U
Ipyrue), KPUTHYECKH aHAM3UPOBAaTh  XHMHUYECKYI0  WH(POPMAIHIO,
nepepadaThiBaTh €€ W HCIOJNB30BaTh B COOTBETCTBHUH C IOCTaBJICHHOMN
yueOHoil 3aaueit

15

CdopMupoBaHHOCTH YMEHUS TPOTHOZUPOBATH, AHAIM3UPOBATH U OLICHUBATH
uHpOpMAIIMI0O C TO3UIHMKA IKOJOTHYECKOW OE30MacHOCTH TOCIIEICTBHMA
OBITOBOM ¥ TMPOW3BOJCTBEHHOW JEATEIHHOCTH 4YENOBEKa, CBSI3aHHOH C
nepepadoTKOM BelecTB; CPOPMUPOBAHHOCTH YMEHUH OCO3HABATh OMACHOCTh
BO3JICUCTBUSl HA KUBbIE OPraHW3MBbl ONPEIEICHHBIX BEHIECTB, MOHUMAs
CMBICJI TIOKa3aTells MPeIeIbHON TOMYCTUMON KOHIICHTPAIINH, U TTOSICHATD Ha
IpUMepax CIocoObl yMEHBIICHUS U TPEAOTBPAIICHUS HUX BPEAHOTO
BO3JICUCTBHS HA OPTraHU3M YE€JIOBEKa




IlepedyeHb 3J1eMEHTOB coJlepKaHusi, MpoBepsieMbIX Ha EI'D mo xumun

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

TeOpeTI/I‘IeCKHC OCHOBBI XMMHH

11

Crpoenue BemectBa. CoBpeMeHHas MOJeNb CTpPOeHUs aroma. Pacmpenenenue
BIIEKTPOHOB IO SHEPreTUYECKUM ypoBHAM. Kiaccupukamuss XUMHUECKUX
351eMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPreTHUYCCKUX YpOBHEW atomoB (S-, p-, d-
areMeHTOB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aTOMOB. OIEKTPOHHAs
KoH(uUrypauus aroma. BaneHTHbIE 2JIEKTPOHBI

1.2

[Tepunonuueckas cucrema xumudeckux snemeHToB J[.1. MenneneeBa. dusnueckuit
cMmbici [lepnoanueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUs1 CBOMCTB 3JIEMEHTOB M HMX COCAMHEHHH MO MEpUoJaM U TpyIIaM.
3aKOHOMEPHOCTH B H3MEHEHHWU CBOWCTB MPOCTHIX BEIIECTB, BOIOPOIAHBIX
COCJIMHEHUH, BBICIIUX OKCHJIOB M TUAPOKCUIOB

1.3

BanentHocTb. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCICHUS

14

Buapl xumuyeckol cBsi3u (KOBaJieHTHAs, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHAS) U
MEeXaHU3MBbl ee oOpa3oBaHus. MeXMOJIEKyIspHbIe B3auMojeicTBus. BemiecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUITbI KpUCTAJUIMYECKUX PELIETOK.
3aBUCUMOCTbH CBOMCTBA BEUIECTB OT TUIMA KPUCTALIMYECKON PEIIeTKU

1.5

Xumnueckas peakuus. Knaccupukanus XMMHYECKUX peaklUi B HEOPraHUYECKOM
Y OPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6

CKopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB

1.7

TemoBbie 3¢ (HEKTH XUMUYECKUX peaknid. TepMoXuMudyeckue ypaBHEHHS

1.8

OO6parumbie peakinuu. XUMHYECKOoe paBHOBecue. DakTopbl, BIHSIONME HAa
COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

1.9

OnexTponuTtnueckass auccouuanus. CunbHble M cnabble snexTponuTsl. Cpena
BOJHBIX pacTBOPOB BEIECTB: KHCJas, HeWTpaibHasd, mienouyHas. CreneHb
nucconuanuy. Peakiimu HOHHOro oOMeHa

1.10

I'maponus coneit. MonHoe mpowusBeaeHue Boabl. Bomopoassiii mokaszarens (PH)
pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHHOCHTPALUKU PACTBOPOB: MACCOBAad OOJIA paCTBOPCHHOTO
BCIIECTBA, MOJIApHAsA KOHICHTpalu:. HaCI)IH_[eHHI)Ie N HCHACBIIICHHBIC PAaCTBOPHLI,
pacTBOPUMOCTE. KpI/ICTaJ'IJ'IOTI/IIlpaTBI

1.12

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHune BemecTB B cpenax ¢
pa3HbIM 3HaUYeHHeM PH. MeTobl 2JIeKTPOHHOTO OanaHca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMHH




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA

2.1

Knaccugukanus HeopraHmdeckux coeanHeHuil. HomeHnkiaTypa HeopraHHYECKUX
BELICCTB

2.2

XUMHYECKUE CBOMCTBA BAXKHEUIIIUX METAUIOB (HATPHUH, Kaldui, KadbIUi, MarHui,
QTIOMUHHMMA, IWHK, XpOM, JKele30, MeIb) M HMX coeauHeHui. OOmme crmocoOb!
MOJTYYECHHUS] METAJLJIOB

2.3

XUMHYECKUE CBOMCTBA BAXXKHEMIIMX HEMETaUIOB (TAJIOT€HOB, CEphbI, a30Ta,
dochopa, yriaepoga W KpeMHHS) W HMX  COCIMHCHHH  (OKCHIOB,
KHCIIOPOJICOICPKAIIUX KUCIIOT, BOAOPOHBIX COSAMHCHHUIA)

2.4

I'eHeTmyeckas CBA3b HCOPraHMYCCKUX BCHICCTB, MPUHAMJICIKAIINX K pPa3IWYHBIM
KJj1accaM

2.5

I/IIIGHTI/I(bI/IKaI_II/IH HCOPIraHNYCCKUX COCHHHGHHﬁ. KadgecTBeHHEbIE pC€aKlnuu Ha
HCOPTaHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHH

3.1

OCHOBHBIE  TIOJIOXKCHHSI TEOPUU  XUMHYECKOTO CTPOCHHUS  OPraHUYECKUX
coenuHeHuil A.M. byriepoBa. VYriiepoiHbli CKEJIET OpPraHM4eCKON MOJEKYIbI.
KpaTHocTh XuMuueckoil cszu, O- u T-CBA3HM  spd. sp?- sp-ruGpuamsanun
opOuTaneii aTOMOB yriiepojia. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO
ctpoenust moJiekyn. ['omonoru. ['omonoruueckuii psaa. Mizomepust u uzoMepsl

3.2

[TonsiTHe 0 pyHKIMOHANBHOI rpyne. OpueHTaMOHHbIEe 3P PEKTH 3aMecTUTeNeH

3.3

[IpencraBienne o KkiaccupuKaluy OpraHMYeckux BemecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUN (CUCTeMaTHyecKas) W TpUBHUAJIbHBIE Ha3BaHUS
BOKHEUILUX IPEICTABUTEIIEH KIIACCOB OPraHUYECKHUX BEILECTB

3.4

CB0OOHOpATUKAIBHBIA M HOHHBIA MeXaHU3MbI peakiuu. [lonstue o Hykieodue
u snexTpoduie. [IpaBuno MapkoBHukosa. [IpaBuno 3aiiena

3.5

Ankanbpl. XUMHYECKHE CBOICTBA aJIKaHOB: TaJIOTCHUPOBAHUEC, ACTUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUC, KPCKUHI, HW30MEpHU3alnsa, TOPCHUC. HOJ’Iy‘IeHI/Ie
aJIKaHOB. ]_II/IKHOaJ'IKaHBI. Cneumbm(a CBOMCTB LIMKJIOQJIKAHOB C MajbIM pasMepomMm
nukia. Peakmun MMPHUCOCIUHCHUA U paJuKaJIbHOTO 3aMCIICHHUA

3.6

AnkeHbl. XUMHYECKHE CBOICTBAa: peaklUu MNPUCOETUHEHUs (TaJoreHUpPOBAaHUE,
TUAPUPOBAHUE, THUIPOraIOTEHUPOBAHUE, THUIpATalus), TOPEHUs, OKUCIECHUS U
nosuMepusanuu. [IpombliieHHbIE U J1a0OpaTOPHBIE CIIOCOOBI MOTYUYEHHS aJIKEHOB

3.7

AnkanueHpl. XHWMHUYECKHE CBOMCTBA aJKaIUEHOB: PEAKIMH TMPUCOSTUHEHUS
(rugpupoBaHHe, TaJOTEHUPOBAaHWE), TOpPEHHsT W TonuMmepusanuu. [lomyueHue
aJIKaJueCHOB

3.8

AnkvHbl. XUMHYECKHE CBOMCTBA: pEaKIMH NPHUCOEAWHEHHUs (TaJoreHUpOBaHHE,
THJIPUPOBAHUE, THApATalus, TUAPOraJlOTCHUPOBAHUE) KaK CIIOCOO MONyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJE3HBIX NPOAYKTOB. Peaknuum 3amemenus. [openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISl CBApKU M PE3KU




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA

MCTAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHYECKHE CBOWCTBA OEH30J1a: PEAKIMH IEKTPOPUILHOTO 3aMEIICHuUs,
npucoeAuHEeHns  (TUApPUpPOBaHUE,  TrajoreHupoBaHue). Peakuuss  ropeHus.
OcoOeHHOCTH XUMHYECKHUX CBOMCTB Todyouna. [lomyuenue 6enzona. OcobeHHOCTH
XUMHYECKHX CBOUCTB ctuposna. [lomumepusanus ctuposna. CriocoObl MoiydeHus u
MIPUMEHEHHE apOMaTHYECKHUX YIIIEBOOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHOUPTHL. XUMHUYECKHE  CBOMCTBA:
B3aUMO/ICHCTBUE C HATPUEM KaK CIOCOO YCTAHOBJICHUSI HAIMYUS TUIPOKCOTPYIIIHI,
C TaJoreHOBOJAOPOJAMH KaK CIIOCO0 TIONYYEHHUs PACTBOPUTENCH, BHYTpPH- U
MEXMOJIEKYJIApHas jaerujpatanus. Peakuuss ropenus. Ilomyuenue sTaHona:
peakius OpOXKEHHUS TIIFOKO3bI, THApPATALUS ATHICHA. DTUJICHTIIMKOIb W TJIMIICPUH
KaK MPEJICTaBUTENH MPEICIbHBIX MHOTOATOMHBIX CITUPTOB

3.11

®enon. XuMHUUYECKHE CBOMCTBa (eHona (peakuuu ¢ HaTpUEM, T'HIAPOKCHIIOM
HaTpus, Opomom). [lonyuyenue penona

3.12

Anprerunapl. XUMHUYECKHE CBOWCTBA IPEACIbHBIX aJbJCTHIIOB: THUIPUPOBAHHE;
KAueCTBCHHBIC pEaKIMH Ha KapOOHWIBHYIO Tpymimy (peakuus 'cepeOpsHOro
3epkana", B3aummoneiictBue ¢ ruapokcuaom Mmeau (I). Tlomydenue mnpemenbHBIX
QIBJICTH/IOB. OKHCJICHHE CIHUPTOB, THUApATAlUs aleTiieHa. AIETOH Kak
Mpe/ICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMy OKHCIICHUS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XHMMHUYECKHE CBOICTBA MpeAeibHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbMHOW KHUCIJIOTHI.
[TonydyeHne mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
AJKaHOB, AJIKCHOB, NEPBUYHBIX CIHMPTOB, aJbJCTHIOB. Bpicmine mnpenenpHble U
Hernpe/ieabHble KapOOHOBBIE KUCIOTHI

3.14

CrnoxHnble 3¢upbl 1 xupbl. CriocoObl MOTy4YeHUs CIOXKHBIX 3¢UpoB. OOpaTUMOCTh
peakuun ostepuukanuu. IIprMeHeHHe CIOXHBIX 3(QUPOB B MHILEBOH H
nap$roMepHOil NPOMBIIUIEHHOCTH. JKUpbl Kak ClOXHblE 3(QUpPbl INIMLIEpUHA H
BBICIIMX KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOWCTBAa >KUPOB: THUIPUPOBAHHUE,
oKkHcieHue. ['Maposu3, WM OMBUIEHHE, JXKHUPOB Kak CIOCOO MPOMBIIUIEHHOI'O

MOJIyUYEHUsI COJIEH BBICHIMX KapOOHOBBIX KHCIIOT. Mbuid xak comm BBICHIHX
KapOOHOBBIX KUCIIOT

3.15

XVMHYECKUE CBOMCTBA TIIIOKO3BI: PEAKLIUU C YYaCTUEM CIIUPTOBBIX U alIbJETUIHON
Irpynn ¥ MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHMe TIIOKO3bl, €€ 3HAauyeHUe B
KU3HEJEATEIIBHOCTH  OpraHu3Ma. Jucaxapunpr: caxapo3a,  MajbTO3a.
BoccranaBnuBarone M HEBOCCTaHaBIMBArOIIME  aucaxapuisl. ['maponus
nucaxapunoB. llonucaxapunpl: Kpaxmal, TIMKOreH. CTpOeHHE MaKpOMOJEKYJ
KpaxMaya, TJMKOI€Ha U Leunoio3bl. (Dusnyeckue CBOWCTBA Kpaxmaina H
LEJUTI0NI03bl. XMMUYECKHE CBOWCTBA Kpaxmalla: THAPOJIN3, KaueCTBEHHAs! PEaKIus
¢ nogoM. XMMHYECKHE CBOICTBAa LEIIHOJIO3bl: THUAPOIM3, IOJydeHHe 3(upoB
1euTr0103bl. IToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH IIEJIK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYECKHUE OCHOBAHHUS: PEAKLUHMH C BOJOM, KUCIOTaMU,
peakuus TOpeHHs. AHWIMH KakK [MpEICTaBUTEIb apOMATHYECKHMX aMHUHOB.




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUSA

XVMUYECKUE CBOWCTBA aHWIMHA: B3aMMOJICHCTBHE C KUCIOTaMHU, OPOMHOM BOJIOM,
okucieHue. [lonydeHne aMMHOB alKWJIMPOBAHHEM aMMHaKa M BOCCTAHOBJIICHUEM
HUTPOITPOU3BOJHBIX YIJIEBOJOPOAOB

3.17

AMHMHOKHCIOTBI M OCNKH. AMHHOKHCIOTHI Kak aM(pOTEpHBIC OpraHUYecKue
coequHeHusi. OCHOBHBIE AMUHOKHCIOTHI, oOOpasyromue Oenku. XHUMHUYecKue
CBOMCTBa OENKOB: TUAPOJIN3, ACHATypalys, KaueCTBEHHbIC (IIBETHBIC) PEAKIIMH Ha
Oenku

3.18

CrpoeHrue u CTpPYKTypa IIOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IIOJUMEPOB OT
CTpoeHus: MouieKyl. OCHOBHBIE CIIOCOOBI IOJYYEHHsS BBICOKOMOJIEKYJISPHBIX
COCMHEHUI: peakUuu TOJIMMEpH3alud W TNoJuKoHAeHcaruu. Kiaccudukanms
BOJIOKOH

3.19

I/II[eHTI/I(bI/IKaI_II/IH OPraHu4YCCKuX CO@HHHGHHﬁ. Pemenue OKCIICPUMCHTAJIbHBIX
3aZla4 Ha pacCliO3HaBaHHUEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas cBSI3b MCXKAY KilaCCaMU OPraHUYCCKUX COCIII/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

Xumusi B mOBCenHEBHOW >ku3HHM. [IpaBunma Oe3omacHOM pabOTHI C E€IKUMH,
TOPIOYMMH ¥ TOKCHYHBIMHU BEIIECTBAMHM, CPEACTBAMU OBITOBOM XUMHUHU

4.2

XuMus U 310pOBbE. XUMUS B MEIUIIMHE. XUMHS U CEIIbCKOE X03UCTBO. XUMUS B
MPOMBIIIIEHHOCTH. XUMHSI M DHEpPreTuKa: NMPUPOAHBIMN W MOMYTHBIM He(TAHOH
ra3bl, UX COCTaB U ucnoib3oBanue. CoctaB HeTH U ee mepepaboTka (MPUPOTHBIE
WCTOYHHKH YTIIEBOJOPOIOB)

4.3

XuMHusi U SKOJOrusl. XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpeapl M €ro
nocnencteus. Oxpana rugpochepsl, mouBbl, arMocdepsl, (Guopsl u (ayHbl OT
XUMHYECKOTo 3arps3HeHus. l[IpobimeMa OTXOAOB UM MOOOYHBIX MPOIYKTOB.
AJnbTepHATUBHBIC UCTOYHUKHU YHEPTUN

4.4

OO0me mpeacTaBieHUs O TPOMBIIUICHHBIX CHOC00axX TMMOJTYyYeHUs XUMHUYECKHUX
BElIeCTB (Ha MpHUMepe MPOU3BOJCTBA aMMHaKa, CEpHOW KHCIOTHI). UepHas u
nBeTHasg Metautyprusi. CTeKI0 U CWJIMKATHASI MPOMBINUIEHHOCTh. [IpoMbIieHHas
oprannyeckas XuMmusi. CeIpbe JIsl OpraHU4eCKOM MPOMBIIIEHHOCTH

Tumsr PACUCTHBIX 3aaa4

5.1

PacyeTsl Maccel BelllecTBa WM o0beMa Ta30B II0 N3BCCTHOMY KOJIHUYCCTBY
B€IICCTBa, MaCC€ NN O6’BeMy OJHOT'O M3 YJaCTBYIOIIUX B PECAKIINU BCIICCTB

5.2

Pacuyets! TernoBoro ¢ dexra peakuuu

5.3

PacueTsl 00bEMHBIX OTHOIIEHHH ra30B Ipru XUMHUYCCKUX PCAKIUAX

5.4

Pacuetsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH )

5.5

PacueTst MaccoBoii wuiM OOBEMHOW JOJIM BBIXOJA TMPOJIYKTAa PEAKIHH OT




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TCOPCTUYICCKHU BO3MOKHOI'O

5.6 PacueTsr maccel (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CITH OJTHO U3
BEILIECTB JAaHO B BUJIC PACTBOpA C ONPEACICHHON MacCOBOW JT0JIEH pACTBOPEHHOIO
BelIeCTBa

5.7 Pacuersl ¢ wucnonb3oBaHMEM — MOHATUM  "MaccoBas  nonsa", '"MonsipHas

KOHLeHTpauus", "pacTBOPUMOCTB"

5.8 Haxoxnenne MoJeKymsipHOi (OpPMYNbl  OPraHMYEeCKOro BEMIECTBA IO  €ro
IUIOTHOCTH M MAaCCOBBIM JOJIAM 3JEMEHTOB, BXOASIIMX B €ro COCTaB, WIH IO
IPOJYKTaM CrOpaHus

CucreMa oneHKH

Kpurepun u HopMbl oneHnBaHust padoT no xumun yyammxest 10-11 xknaccos.
OneHuBaHue YCTHBIX OTBETOB

YeTHBIH onpoc
OTMmeTKa «5» CTaBUTCS MIPU YCIOBUH, €CITU 00YJarOIIHIACS:

— JlaeT MOJIHBbIA ApTyYMEHTUPOBAHHBIN OTBET, U3JI0KEHHBIN B ONPEICICHHON JIOTUYECKOU
MOCJIEI0BATEIbHOCTH;

— JIEMOHCTPHUPYET TMOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIMX XHUMHUYECKUX TMOHSITHH,
3aKOHOB M TEOPHii, UCIOIB3YeT UX BO B3aUMOCBSI3U Ml OOBSICHEHUSI pacCMaTPUBAEMBIX SIBICHUN
Y CBOMCTB M3y4aeMBbIX BELIECTB;

— YCHEIIHO pealn3yeT IOJYyYEHHbIE paHee 3HAHWS U1 IIOCTPOEHHs BBIBOJOB U
00001IeHH.

OtMeTKa «4» CTAaBUTCS MIPH YCIOBUH, €CIIH O0yJarOIIUNCS:

— J1aeT OTBET, JOIMYCKAaIOIUH HEKOTOPhIE HETOYHOCTU B TOJIKOBAHHH CYIIHOCTH (PAKTOB U
SIBJIEHUM, O KOTOPBIX UJIET PEUb;

— CaMOCTOATENBHO YCTPAHSIET UMEIOIINECS B OTBETE HETOUYHOCTH.

OTtMeTKa «3» CTaBUTCS MIPH YCIIOBUH, €CITH O0yJarOIIUIACS:

— J1aeT OTBET, KOTOPHIH MO COJEPKaHUIO0 B OONbBIIEH YaCTH YIOBIETBOPSIET TpeOOBaHUSM
K OTBETY Ha OTMETKY «4», HO JOIYyCKaeT OIMMOKM MpU HCIOIb30BAaHUM TEOPETUYECKOTO U
(aKTOJIOrMYeCcKOro MaTepuaa;

— HE JEMOHCTPUPYET YMEHHUS IO YCTAHOBJICHUIO CBSI3M MEXKIY HM3YYEHHBIM paHEE U
HOBBIM TEOPETUUYECKUM MATEPUATIOM;

— 3aTPYAHSIETCA B IOCTPOEHUU BBIBOJOB U 000OIIIEHHIA;

— JIONyUIEHHbIE OUTMOKH HCIPABIISET C TOMOIIbIO YUUTEIS.

OTtMeTKa «2» CTaBUTCS IIPU YCIOBUH, €CITH 00yJarOLHIACS:

— JlaeT HEBEPHBIN OTBET;



— IIOKa3bIBaACT OTCYTCTBUC 3HaHUHU COOTBCTCTBYIOIIUX IMOHSTHI
n SaKOHOMepHOCTeﬁ;
— HCEBCPHO NPUMCHACT U3YUCHHBIC ITOHATHS, 3aKOHBI 1 TCOPUU IJIA 00BACHEHHUS

paccMaTpruBaACMBbIX SIBIICHUI W CBOMCTB HN3Yy4YaCMbIX BCHICCTB,

— 3aTpyAHACTCA B UCIIPABJIICHHUU OJOIIYIICHHBIX OIIMOOK KaK CaMOCTOATCIIBHO, TaK U C

IIOMOIIBIO YUYUTECIIA.

OueHuBaHMe NMCbMEHHbIX PadoT
XuMHu4YecKuid TUKTAHT
OTtMmeTKa «5» CTaBUTCS NMPH YCIOBUH, €CIM 00yJaroImuiicss BepHO 3amuchiBaeT ot 95 mo 100%

OTBETOB;
OtrMerka «4» cTaBUTCS IpPU YCIOBUH, €M oOywaromuiics BepHo 3amucbiBaeT oT 80 10 94%
OTBETOB;
OtmeTka «3» CTaBHUTCS TPHU YCIOBHH, €CIU OOYyYarolIuiics BepHO 3amuchiBaeT oT 60 mo 79%
OTBETOB;

OtMeTKa «2» CTaBUTCS IPU YCIOBUH, €CIIH 00yJaromuiics 3anucbiBacT Menee 60% OTBETOB.

TecTupoBanue
OrMmerka «5» craBUTCA NpU YCIOBHM, eciiu oOydwarommiics HaOpan ot 85 nmo 100% or

o011ero yucia 0ajos;
OtmeTKka «4» CTaBUTCS TPHU YCIOBHH, €CIU oOydaromuiics Habpan ot 65 1o 84% ot obmero
yucia 0aios;
Otmerka «3» CTaBUTCS NpPH YCIOBHM, eciiu oOydarouuiics Habpan ot 50 1o 64% ot oburero
yucia 0auios;
OTtmeTKa «2» CTaBUTCS IPHU YCIOBMH, eclii oOyuatomuiics Habpan MeHee 50% oT oOriero yucna
0asioB.
OuneHnBaHue pelieHUs1 PacyeTHBIX 32124
OOBEKTOM OLIEHUBAHUS PEIIEHUS PACUETHBIX 3a/1a4 SIBJISIOTCSL:

1) npenmeTHbI pesyabTaT — cOPMHUPOBAHHOCTH YMEHHS IIPOBOAMTH PACUETHI IO
YPaBHEHMIO XMMUYECKON peaKIi;

2) MeTampenMeTHBIE Pe3yIbTaThl — COPMUPOBAHHOCTH yMEHHIl CTPOUTH JOTHUECKHE
pacCcyXJIeHHsI, CAMOCTOSITEIFHO BBIOMPATh CIIOCO0 peleHrs yIeOHOH 3a1aum.
Jlornyeckue JeHCTBUS, KOTOpbIE SBISAIOTCS HEOOXOAMMBIMHM [UI DPELICHHUS pacyeTHOU
XUMUYECKOH 33/1a4H 110 YPAaBHEHUIO XUMHUYECKON peaKLnu:

1) cocraBneHHE YpaBHEHUS XHMHYECKOW pEAaKIWU, O KOTOPOH HIET pedb B YCIOBHU
3aJ1auu;

2) onpejieleHHE  COOTHOLICHWS  KOJMYECTBA  BEIIECTB —  IPOMOPIMOHAIBHOU
3aBHCUMOCTH, KOTOpas  YCTaHaBJIMBAe€TCS B  COOTBETCTBHM C  KOd(pUIHEHTaMH B
YpaBHEHUH PEAKIIH;

3) HaxoXIeHHE HCKOMOW (PH3MUYECKOI BETMYMHBL



Kaxxnoe moruueckoe peiictBue omeHuBaercs B 1 Oami, cymMMmapHbId Oamn 3a BepHOE

pernieHue 3aga4yn — 3 daa.

Kpurepuu onieHuBaHus pelIeHUsI PAaCUETHOM XMMUYECKOM 3aa4H:

1) moHMMaHWe  XHMHYECKOH  CYIIHOCTH  mporecca  (COCTaBiCHHE  YpaBHEHHUS
XUMHUYECKOHN peaKinn);

2) yCTQaHOBJICHUE  MPOMOPIHOHAIBHON  3aBUCHMMOCTH  (COOTHOLICHHUS)  MEXKAY
KOJIMYECTBOM BEIlleCTBA YYACTHUKOB MPOIecca BO B3aUMOCBSI3H;

3) npuMeHeHHe COOTBETCTBYIOIIMX CIIOCOOOB  BBIYMCIICHHS —3aJaHHOW  (PHU3UUCCKOM
BEJIMYUHBI.

e BepHo 3anucaHbl TpU 3JIeMEHTa 0TBeTa — 3 Oasua;

e BEpHO 3alKCaHbl JBa AJIEMEHTa OTBETa — 2 Oaa;

® BEPHO 3aIlMCaH OJMH dJIEMEHT oTBeTa — 1 Ga;

® BCC 3JICMCHTBI OTBETA 3allMCaHbl HEBCPHO — 0 GasioB.

KparkoBpemeHnHasi npoBepouHasi padora (1015 munyT)
® OTMETKa «5» CTaBUTCs IIPU YCIIOBHH, eciii oOyuaromuiics HaGpan ot 85 go 100% ot

00111eT0 YKcia 0amIoB;

e OTMeTKa «4» CTaBUTCS TNPH YCIOBWH, €ClIM oOydaroumiics HaOpan ot 65 no 84% ot
oO1ero yucia 0asios;

e OTMeTKa «3» CTaBUTCS TPH YCIOBHH, eciu obOydarommiics HaOpan ot 50 mo 64% ot
0011ero yncia 0aaios;

® OTMETKa «2» CTaBUTCS NP YCIIOBUH, €Cii o0ydaroluiics Habpas menee 50% ot oOriero

yucia 0auios.

TemaTn4yeckasi KOHTpoJbLHasi padoTa.
® OTMETKa «5» CTaBUTCS NpPHU YCIOBUH, eciu oOywaromuiica Habpan ot 85 mo 100% ot

oO1ero yucia 0asios;

e OTMeTKa «4» CTaBUTCS TPH YCJIOBHM, €ciu oOydarommiics HaOpan oT 65 mo 84% ot
o011ero yncia 0aaios;

e OTMeTKa «3» CTaBUTCS TIPH YCIOBHH, eciu obOydarommiics Habpan ot 50 mo 64% ot
oOmero yucia 0asios;

® OTMeETKa «2» CTaBHUTCS MPH YCIOBUHU, €CI o0ydaromuiics Habpan menee 50% ot obiiero

quca 0aios.
Onenka npakTn4yeckoi padorsl

KonTpomupyeMbiMu — pe3ylibTaTaMHd  BBINOJHSEMBIX JIEUCTBUUA  SIBIAIOTCA  3HAHUEBBIA U

JIeSITeIbHOCTHBII KOMITOHCHTBI, KOTOPBIC IPCACTABJICHBI B Ta6J'II/II_IC.

3HaHHEBbII KOMIIOHEHT Onenka JleATeIbHOCTHBI KOMIIOHEHT |OueHka
(0amnbl) (0anabI)




1) 3naHume 1a0OPATOPHBIX CHOCOOOB
MOJTy4YeHHS  KOHKPETHBIX  BEILECTB;
BHaHUE (U3NYECKUX U XUMHUYECKHUX
CBOMCTB BEIIECTB, KOTOPBIC CIEIyeT
YYUTBIBATh IPU BEIOOpE HEOOXOAUMOTO
crioco0a ux coOupaHus

1) CoGuroieHue mpaBuil 0€30MacHOM 1
paboThI npu BBITTOJTHEHUH
XUMHYECKHUX OIBITOB

2) 3nanue U3NYECKUX U XUMUUYECKUX
CBOICTB BEIIECTB, KOTOPHIE CIEIYET
YUUTBHIBATh IPU BBIOOpPE HEOOXOIUMOTO
criocoba uX cobupanus (MeTogaMu
BBEITCCHCHHUSI BO3JIyXa W BOJBI) U JUIA
TOKa3aTeNbCTBA HATWYMS TOTYyYEHHBIX
BEILICCTB

2) CoOmtosieHre TpaBWil pabOTHI C 1
TabopaTOpHBIM 00OPYIOBAHHEM TIPH
MOHTaxe IpuOOpOB

3) 3HaHue yCIOBUM  MPOTEKAHUS
XUMHAYECKHUX IIPOLIECCOB,
MCIONB3YEMBIX NIl TIONYYEHHUS H
MCCJIC/IOBAHMSI  CBOWMCTB  3aJaHHBIX
BEIIIECTB

3) I'pamoTHOE obecrieueHue 1
[YCIIOBUI JUTS IIPOBEACHUSA
XUMHYECKHX MIPOLIECCOB

(HarpeBaHWE pPEAKIIMOHHOW CMECH;
M3MEIbYCHUE TBEPBIX BEIICCTB;
[PACTBOPEHUE BEIIECTB B BOJE U
T.JI.)

IMPOBCACHHBIX HCCeIOBaHUM

4)  Hcnonbs3zoBanue XUMHUYECKON 4) OcymecTBiieHue HaOIIOACHUN 32 1
CUMBOJIMKHM JJIi COCTaBJ€HUs (QOopMyll XOJIOM TIpolecca, (UKCUPOBAHUE U
BEIIECTB " ypaBHEHHI OIIMCaHHE €T0 PE3yIbTATOB
OCYILECTBIIIEMBIX XUMHUYECKUX

€aKI U

5) @opMyIupOBaHHE  BBIBOJOB WU 5) CocraBieHue oTdyera o 1
000011eHII 1o pe3ysbTaTam MpOJIeIaHHOM paboTe

MaxkcuManbHbBIM UTOroBbIN 6ayut; 10

OTMeTKa 110 IITHOAUIFHOHN IIKAJIE:

«5» — 9-10 Gamnos
«4» — 7-8 bamnos
«3» — 5-6 OamioB

«2» — MeHee 5 0aIToB

OIIeHI/IBaHI/Ie HpOBKTHOﬁ H HCCJIEI0BATEIbCKOM 1eITeJIbHOCTH

N C K Bceero
° oJep:KaHue UTEPHUH OLEHNBAHMS

aep puTep 1 0a/J10B
1 Bei60op TeMbl 1 paboTa 00ydaromerocs (0-10)
11 AxtyanbHOCTh TeMbl | 0 — He 0003HaueHa; 0-1

1 — o6ocHOBaHa
1.2 ITocTanoBka 0 — He 0003HAaYCHa; 0-1
npoOsieMbl/TunoTe3sl | 1 — rumoTe3a 4eTko 0003HavYeHa




1.3 Ilenenonaranue 0 — He 0003HaUEHO WJM IIeNb HE COOTBETCTBYET 0-2
TUIIOTE3E;
1 — uenu 0603HaYEHBI, COOTBETCTBYIOT TUIIOTE3E;
2 — uenu 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3E,
3aJla4y¥ MOCTABJICHBI, COOTBETCTBYIOT IIEITU
1.4 Meroabl 0 — mer; 0-2
— Ha3BaHO, HO HET MOJIPOOHOTO OMHMCAHMS,
— OMKUCAaHO MOJAPOOHO, IETATHHO
15 Brinonnenue — HET; 0-2
paboThI. Pesynbrathl. | _ pe3ynbTaThl IIPUBEIAEHBI, HO HE IIOKA3aHO, Kak
BriBoibl IIOJTyYCHBL;
— ONHCaHO, KakK BHIMOJHEHA paboTa, YETKO
BBIJICIICHBI PE3YJIbTATHI, C/ICTIaHbI BHIBOIBI
1.6 Cunoncuc — CAMOCTOATEIBHOCTD; | — YETKOCTh CTPYKTYpBI 0-2
2 3amuTa (0-10)
2.1 I'pamMoTHOCTH U | —TpaMOTHOCTh u CTPYKTYPUPOBAHHOCTh 0-5
YEeTKOCTh BBICTYIUICHHUS,
BBICTYIUICHUS — MOCJEeI0BaTEeIbHOCTh, YETKOCTD;
— COJEp)KaTEeNbHOCTh, BCE OCHOBHOE H3II0KEHO,
CyTh PabOTHI YETKO BhIICTICHA
2.2 Hcnons3oBanue — He UCIIOJIB30BAIUCE; 0-2
Npe3eHTALNH, — ObuTH, HO OOYYArOIIMIICS HE HWCIOJIB30BAN WIIH
ACMOHCTpalMH HCTIOIB30BAIl HEYMETIO;
— TpaMOTHOE M YMECTHOE HCIIOJIb30BAHHUE;
MPEe3CHTAIMA /WM JSMOHCTPAllUA TPaMOTHBIE,
HarJIsTHbIC
2.3 OTBeTHl HAa BONPOCHI | — HE CMOT OTBETUTh HU Ha OJIUH BONPOC IO TEME 0-2
paboTHI;
— OTBETHI HEYBEPCHHBIE, COJIEPKAT OMIMOKH, HO B
1[€JIOM yJIOBJIETBOPUTEIHHO;
— OTBETHI Ha 2-3 BOMpoOca MO TeME IMPaBUIILHEIE,
yYBEpEHHBIE
2.4 Camoopranuzanus — HapYIIEH PEeTJIaMeHT; 0-1

— peraameHT coOro1ancs

OrMerka «5» craBUTCS TpU YCIOBUH, eciau oOydarommuiics HaOpan ot 85 mo 100%
OT 00IIero uncia 0ajioB;

OTMmeTka «4» CTaBUTCA

obmrero ymncia 6aIoB;

OtTMmeTrka «3» craBUTCA

o011ero ynciaa 6ajos;

IpU YCJIOBUH, e€ciu oOydvaromuiics Habpan ot 65 mo 84% ot

IpU yCJIOBUH, eciu oOydarommuiics Habpan ot 50 mo 64% ot




e OrtMeTKa «2» cTaBUTCA IIPH YCIOBHH, e€cli 00ydaromuiicst Habpan meHee 50% ot o0riero

yyciia 0aJuIoB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne

HaunmenoBanue
n/n

pa3/iesioB U TeM

nporpamMm Beero

10 KJIACC

KoaudecTBO 9acoB

IIpakTHyeckue
padoTshI

KonTposabHubie
padoTshI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYEeCKOM XMMUM

[Ipenmer

OpraHUu4eCcKOu

xumuu. Teopust

CTPOCHUSA 3
OpraHUYECKUX

coequHeHuit A. M.
bytneposa

11

Uroro no pazneny 3

Pazjen 2. YrieBoaopoabl
[Ipenenbubie
yTIEBOIOPOIBI — 2
AJTKaHbBI

2.1

HenpenensHueie
YTJIEBO/IOPO/IBI:

AJIKEHBI, 6
aJIKaJIMEHBI,

QIIKUHBI

2.2

Apomaruyeckue
YTJIEBOJOPOIBI

2.3

IIpuponusie
HUCTOYHUKHU
YIIA€BOJIOPOAOB U
ux nepepadorka

2.4

Hroro no paszneny 13

Paznea 3. Kucaopoacoaep:xauue o

TFaHU4Y€¢CKME COCAUHCHUSA

3.1  Cnuptsl. ®eHon 3

AJbaeruasl.
Kap6oHoBsie
KHUCJIOTHI.
CrnoxHble 3¢upsl

3.2

3.3
Hroro no pazneny

VrieBoasl 3
13

Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs

AMUHEL

4.1 AMUHOKHCIIOTEL. 3
benxu

Hroro no paszneny 3

Pazaea S. BbicOokoMOJIEKYJISIPHbIE CO

CAINHCHUSA

ITnactmaccsl.

51 Kayuyku. Bonokna




Hroro mo pazneny 2
OBIIEE
KOJIMYECTBO YACOB 34 2 2
I10 ITPOIT'PAMME
11 KJIACC
KosaunuyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumMmeHoBaHue (uadpoBbIc)
/i Easneﬂon H TeM Beero Kontposbubie IIpakTnueckue 06pazoBaTeIbHbIE
porpamMmmal padoThI padoThI pecypebi
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
CTpoeHue aTOMOB.
Ilepuonnueckuii
3aKOH U
11 Ilepronnueckas 3
cucrema
XUMUYECKHUX
sneMenToB [. W.
Menpeneena
Crpoenue
BEIIIECTBA.
1.2 MHuoroob6pasue 4
BEILIECTB
13 XUMHUYECKHE 6 1 1
peakiuu
Hroro no paznery 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertauibl 6 1
2.2 Hewmerambl 9 1 1
Cas13b
5  HEOPraHMYECKHX 1 5
OpraHUYECKUX
BEII[ECTB
Hroro no pazneny 17
Pa3nea 3. XuMus 4 :Ku3Hb
3.1 ‘ XuMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
1/
I

Tema ypoka

IIpenmer
OpraHnu4ecKou
XUMHH, €
BO3HUKHOBEHHE,
pa3BUTHUE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa, e€
OCHOBHBIE
I0JIO>KECHHUSI

KommuectBo yacos

Bcero

KoHntposbnsie
paboThl

IIpakTrueckue
paboThI

Jlata
H3y4YEeHUS

1 Henensa

2 Henens

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypchl

[IpencraBnenue o
KJIacCU(PUKALNH
OpPTaHHYECKUX
BCIIICCTB.
Howmenxknarypa
(cucremaTuveckas) u
TPUBUATHHBIC
Ha3BaHUS
OpPTaHHYECKUX
BEIIIECTB

3 Henens

AJIKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHUECKHUH PsijT

4 wenens

MertaH u 3TaH —
MIpOCTENIINE
MPEICTaBUTENN
aJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

5 Henens

6 Hemens

DTWIEH U TPONUIIEH
— MpOCTENIINE
MIPEACTABUTENN
AJIKEHOB

7 Henens

[IpaxTrueckas
pabora Ne 1.
«Ilonyuenue
JTUJIEHA U U3YYEHHE
€ro CBOMCTB)»

8 Henens

AJnKaIueHbI.
byraguen-1,3 u
MeTunoyranuen-1,3.
[Tonyuenue

9 Henens




CUHTETHYECKOTO
Kay4yKa U pe3HHbI

10

11

ANKUHBI: COCTaB U
0COOEHHOCTHU
CTpPOCHHUH,
TOMOJIOTHYCCKUI
pan. AueTuieH —
MPOCTEUILIHI
MpEeJICTaBUTENb
AJIKWHOB

Breraucnenus 1o
YpPaBHEHUIO
XUMHYECKOM
peakuuu

10 mvenens

11 menens

12

ApeHbl: 6eH30I1 U
TOJTYOIL.
TokcH4HOCTH apeHOB

12 mwenens

13

14

15

I'enernyeckas cBsA3b
YIIE€BOIOPOAOB,
IIPUHAIEKAUX K
pa3IMYHbIM KJlaccaM
IIpupoansie
HUCTOYHUKHU
YTJIEBOJOPOJIOB:
MIPUPOJIHBIN ra3 u
MONYTHbIE HEPTSIHBIE
raspl, HeQTh U
MIPONYKTHI €€
nepepadoTKu
[IpupoaHbie
HCTOYHUKH
YTIIEBONOPOIOB:
IIPUPOJIHBIN ra3 u
MOMYTHBIE HEPTAHBIE
rassl, He)Tb U
NPOAYKTHI €€
nepepadoTKu

13 menens

14 wenens

15 menens

16

KoHnTponbHas
pabora 1o pazaery
«YTIeBOIOPOIBI»

16 wenens

17

[IpenenvHbie
OJTHOATOMHEBIE
CHUPTBL: METAHOI U
staHoi. Bogopoanas
CBS3b

17 uenens

18

MHoroatoMHbIE€
CITUPTHI:
STUJICHTJIMKOJIb U
TIMLEPUH

18 menens




19

DeHOJ: CTpOEHHUE
MOJIEKYIIbI,
¢buznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHUE

19 menens

20

21

AJpneruanr:
dbopManbaerua u
areTaabIer U,
AnieToH
OHOOCHOBHBIC
npeacIbHbBIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U

YKCYCHasl

20 Henensa

21 "enens

22

23

24

[IpakTuueckas
pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas u
OJIEMHOBAas! KMCIIOTHI,
KaK MpeJCTaBUTEIN
BBICLIMX
KapOOHOBBIX KHUCJIOT

Mp11a KaK coau
BBICIITHX
KapOOHOBBIX KUCIIOT,
UX MOIOIIEe
JICHCTBUE

22 "Henensa

23 "Henensa

24 uenens

25

CrnoxHble 3¢upbl
KaK IPOW3BOIHbIE
KapOOHOBBIX KHCIIOT.
I'maponu3 cinoKHbBIX

3¢upoB

25 Henens

26

27

XKupsl: runponus,
MIPUMEHEHHUE,
Ouosorudeckas poib
KHUPOB

VrneBoasl: cocTas,
KIaccupUKaIus.
Baxxneimue
MPEACTABUTEINH:
TII0K03a, PpyKTO3a,
caxaposa

26 Henens

27 "enens

28

Kpaxman u
LEJIT0JI03a KaK
IIPUPOJIHBIE
MOJIMMEpPBI

28 Henens




29

30

KonTposnbnas
pabota 1o pazzaeny
«Kucnopoaconepxa
1[Me OpraHu4ecKue
COEIUHEHUS»

AMUHBL: METHJIAMUAH
1 aHWJINH

29 Henensa

30 menens

31

32

AMHUHOKHCIOTEI KaK
am(oTepHbIC
OpraHUYECKUE
COEIUHEHMNS, UX
OHOJIOrMYECKOE
3gadeHue. Ilentuant

benkxu xak
MPUPOHBIE
BBICOKOMOJIEKYIISIPH
BIe COCJIMHCHUS

31 "Henensa

32 "Henensa

33

34

OBILIEE KOJIMYECTBO

OCHOBHBIE TTOHSTHUSA
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUN

OCHOBHbBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYIISIPH
BIX COCIMHEHUM.
IInact™Macchl,
Kay4yKH, BOJIOKHA

YACOB I10
I[TPOT'PAMME

34

33 "Henensa

34 uenens




11 KJIACC

No
n/
I

Tema ypoxka

XUMUYECKUI PJIEMEHT.
ATOM. DeKTpOHHAas
KOH(HTypanus aTOMOB

[lepronnueckuii 3aKOH
u [lepuonuueckas
CHUCTEMa XUMUYECKUX
snemenToB . U.
MeHnpaeneeBa, X CBA3b
C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

KonmuectBo yacos

Kontposbn Ilpaktuyeckue

Bceero
bIe PaOOTHI paboThI

Jara
H3Y4eHUS

1 Henensa

2 Hexens

DIIeKTPOHHBIC
UQpoBLIe
00pazoBaTeIbHbIC

pecypchl

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX
2JIEMEHTOB U UX
COEIMHEHUHN 10
TpYyIaM U ePUOIaM.
3HaueHMUE
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHAX
snemenToB J[. 1.
Menneneena B
pPa3BUTHHU HAYKHU

CrtpoeHue BemiecTna.
XuMuueckas CBSI3b, €€
BHUBI;, MEXaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

3 "Henensa

4 wenens

BaneHTHOCTD.
DIIEKTPOOTPHULIATETLHO
c1b. CTereHn
okucienus. Bentectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHUS

5 nenens

ITonsarue o
JIACTIEPCHBIX CUCTEMAX.
HUctunnnie n
KOJIJTOUTHBIE PACTBOPBI.
MaccoBas goas
BEILIECTBA B pACTBOPE

6 Hemens

Knaccudukanms u

7 Henens




KomnuectBo yacos

Tema ypoxa

HOMEHKJIaTypa
HEOPraHUYECKUX
COCIMHECHMH.
I'eneTnueckas cBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIUYHbIX
KJIacCOB

Knaccudukanus
XUMHUYECKHUX PEaKIHii B
HEOPraHWYECKON 1
OpPraHNYECKON XUMUHU.
3aKOH COXpaHEHUs
Macchl BEIIECTB; 3aKOH
COXpaHEHUS U
HpeBpalleHusa DHEPTUU
IPU XUMHYECKHUX
peakuusax

CKOpOCTh peakiuu.
OOpaTuMble peakIuu.
XUMHYECKOE
paBHOBecHe

Bcero

Kontponbn IIpaktnueckue
bIe paboTHI paboThl

Jara
H3Y4eHUS

8 Henens

9 Henens

ONEeKTpOHHBIE
UQpoBbIe
00pazoBaTenbHbIC

pecypchl

10

[TpakTuyeckas pabora

Ne 1. «Bnusinue

pa3InYHbIX (PaKTOPOB 1
Ha CKOPOCTh

XUMHUYECKON peakLum»

10 wenens

11

12

DIEKTPONUTHYECKAS
nucconuanus. Ilonstue
0 BOJOPOJHOM
noka3zarene (pH)
pacTtBopa. Peakuun
MOHHOTO OOMEHa.
I'mpponus
OpTraHU4YCCKUX U
HEOPTraHUYECKHUX
BEIIESCTB

OKHCINTENHEHO-
BOCCTAHOBUTELHBIE
peakmuu. [lonstue 06
DIIEKTPOIIN3E
pacrjiaBoB U PaCTBOPOB
colei

11 nenens

12 wenens

13

KonTponbhas pabota
0 pa3jeny
«Teopernueckue
OCHOBBI XUMHHN)»

13 wenens




14

KomnuectBo yacos

Tema ypoka
P Bcero

Mertamisl, ux
MOJIO’KEHUE B
Ileproanueckon
CUCTEME XMMHYECKHUX
anemenTtoB /. U.
Meuneneesa u
0COOEHHOCTH CTPOCHHUS
aTomoB. O01ue
¢du3nveckre CBOUCTBA
METaJIJIOB

Kontponbn IIpaktnueckue
bIe paboTHI paboThl

Jara
H3Y4eHUS

14 menens

ONEeKTpOHHBIE
UQpoBbIe
00pazoBaTenbHbIC

pecypchl

15

CrnaBbl METaJLIOB.
DIEKTPOXUMUYECKUN
PAIl HaNPsHKEHU M
METAJIJIOB

15 menens

16

17

18

19

20

21

XUMHUYECKHE CBOMCTBA
BOXHEUIITNX METAJIJIOB
(HaTpUiA, KaJIHH,
KaJIbIIHMii, MarHuii,
ATFIOMHUHHN) U UX
COCIMHECHU I

XUMHYECKHE CBOUCTBA
XpoMa, MeJU U UX 1
COeTMHEHNN

XUMHYECKHE CBOUCTBA
IIMHKA, JKejIe3a U UX 1
COeTMHEHNN

[IpakTuueckas pabora

No 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 1
3a/1a4 10 TeMe

«Metamabi»"

Hewmerannsl, ux
MOJIOKEHUE B
Ilepuonnueckon
CHUCTEME XUMUYECKUX
anemenToB /l. U.
MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

du3nyecKue CBOMCTBA
HEMETaJUIOB.
Annorponust
HEMETaJUIoB (Ha
puMepe KUciIoposa,
cepsl, pocdopa u

16 menens

17 wenens

18 nenens

19 wenens

20 Henens

21 wenens




22

23

KomnuectBo yacos

Tema ypoka
P Bcero

yriepojia)

XUMHYECKHE CBOMCTBA
raJIOr€HOB, CEPhl U MX 1
COCIUHCHHI

XUMHUYECKHE CBOUCTBA
azoTta, pocdopa u ux 1
COCIMHEHUN

Kontponbn IIpaktnueckue
bIe paboTHI paboThl

Jara
H3Y4eHUS

22 "Henensa

23 Henensa

ONEeKTpOHHBIE
UQpoBbIe
00pazoBaTenbHbIC

pecypchl

24

XUMHYECKHE CBOUCTBA
yIiIepoJia, KpEMHHUs U 1
UX COeOUHEHUN

24 genensa

25

26

27

28

[Ipumenenue
BaKHEHIIINX
HEMETAIJIOB U UX
COCIMHECHU I

O0o061IeHNE U
CHCTEeMaTH3aIus

3HAHHH 10 TEME
«Hemertannpi».

Breraucnenus mo 1
YpaBHEHUSAM

XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKUE

pacdEThl

[IpakTuueckas pabora

Ne 3. «Pemenue
DKCIIEPUMEHTAIIBHBIX 1
3aJa4 10 TeMe

"HemeTamsr"»

KonTponbnas pabota

o TeMaM «MeTaJlIbl 1
n «Hemeramisi»

25 Henensa

26 Henena

27 wenmeis

28 Henens

29

30

Heoprannueckue u
OpTraHUYECKHE
KHCIIOTBI.
Heoprannueckue u
OpraHUYEeCcKHe
OCHOBaHUS

AmMdoTtepHbie
HEOPTraHUYECKUE U
OpTraHUYECKHE

COCIMHCHMUS. 1
I'emeTnyeckas CBA3b
HEOPTraHUYECKHUX U
OPraHNUYEeCKHUX BEIIECTB

29 Henens

30 menens

31

Posp xumnu B 1

31 wenensa




KomnuectBo yacos

Tema ypoxka Kontponbn IIpaktnueckue

Bcero
bIe paboTHI paboThl

obecrneueHnn
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MUIIEBOU
0€30I1aCHOCTH,
Pa3BUTHH MEIUITUHBI

Jara
H3Y4eHUS

ONEeKTpOHHBIE
UQpoBbIe
00pazoBaTenbHbIC

pecypchl

32

33

34

[IpencraBnenus oo
00LIMX HAay4YHBIX
MPHHIIAIIAX
MIPOMBIIIIIICHHOTO
MOJTyYCHUST BKHEHIIINX
BEILIECTB

Yenosek B Mupe
BEILIECTB U MATEPHUAJIOB

XuMUs 1 310pOBbE
YyeJloBeKa

32 "Henensa

33 "Henensa

34 enensa

OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
ITPOTPAMME




OueHo4YHbIE MATEPHAJIBI.
dopma MPOMeKYTOUHOI aTTecTAllMU ONpeaessieTcs NeJaroru4ecKuM coBeToM.

HToroBasi KOHTpPOJILHAsSI padoTa MO XUMHUH
10 xaacc (0a30BbIi YPOBEHD)
Hasnauenue pabomoul: TpPOBEpUTH 3HAHUS Kypca OPraHUYECKOM XHMMHH, ITOATOTOBKA
HIKOJILHUKOB K UTOTOBOM aTTecTanuu B 11 kiiacce 1o XuMuu.

CTpyKTypa KOHTPOJbLHOU PadoThl
B pabore BblAeneHBl TpU 4YacTHU, KOTOPBIE pa3IMYarOTCs IO COACPKAHUIO U CTEIEHU
CJII0’)KHOCTH, BKJIFOUa€MbIX B HUX 3aJaHHI.

Yacte A Brmowaer 10 3amaHmii ¢ BBIOOPOM OTBETa, COJCP)KAHUE KOTOPHIX B IIEJIIOM
OXBaThIBAET OCHOBHBIE BONPOCHI OpPraHMYECKOM XuMMHM, H3ydyaemble B 10 kimacce. Hx
obo3Hauenne B pabore A 1, A 2, A 3... A10 (ypoBeHBb CIIO)KHOCTH Oa30BBIiA).
BrimonHeHue 3TuX 3a1aHuii TO3BOJISET OLIEHUTH MOJTOTOBKY y4aluXcsi Ha 0a30BOM YpOBHE.

UYacte B BrimrouaeT 3 3a1aHus OBBIIIEHHON CIIOKHOCTH C KPATKUM CBOOOIHBIM OTBETOM. KX
ob6o3Hauenue B pabore B 1, B2... B 3.
Yacte C comepkuT 2 3a7aHus ¢ pa3BEPHYTHIM CBOOOHBIM OTBETOM (YPOBEHB CIIOKHOCTH —
BBICOKH).
Pacnpenenienne 3aganuii padoThl 0 YACTAM:

No Yactu Yucio MaxkcumanbHBII Tun 3aganuii
paboThI 3a1aHuI MIEpPBUYHBIN Oat

1. A 10 10 3ananus ¢ BLIOOPOM OTBETA

2. B 3 12 3aiaHus C KPATKUM OTBETOM

3. C 2 7 3alaHus C pa3BEpHYTHIM OTBETOM
Hroro 15 29

3aaHusi KOHTPOJIHHOM pabOThl OPUEHTHUPOBAHBI HA MPOBEPKY DJIEMEHTOB COJEPKAHUS TPex
coJiepkaTeNnbHbIX OJOKOB: «BemiecTBo», «Xumuueckas peakius», «[lo3HaHHe W TpUMEHEHUE
BEIIIECTB YeJIOBEKOM». Pacmipenenenune 3aqanuii o JaHHBIM OJIOKaM MPOBEIACHO C YYETOM TOTO,
KaKkoii 00beM 3aHUMAET COJIepKaHue KaKJO0ro U3 HUX B OOIIEH CTPYKType Kypca OpraHUYECcKOM
XHMHH, KaKoe BpeMsl OTBOJMTCS Ha HM3yUYE€HHE JTOr0 Marepuana, a TakkKe CO CTENEeHBIO
TPYIHOCTH YCBOCHHS yUallUM
IIpoBepsiemble BUABI 1€ATEJIbHOCTH:

1. HasbIBaTh U OmpenensTh BEIIECTBA, UX CBOIMCTBA, MPU3HAKU U KIACCU(PUKAIIUU BEIIECTB,
THUIBI PEAKIUAN U JIp.
2. CocraBnsaTh (GOPMYIBI BEIIECTB, YPABHEHHSI XUMUYECKUX PEAKITUH.
3. XapakTepu3oBaTh CBOWCTBA W IPUMEHEHHE BEIIIECTB.
4. OOBSACHATH 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB BEIIECTB, CYIIHOCTH XWMHUYECKHX
peaKkui.
5. TIpoBOIUTH BBIYUCICHUS [0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM.
Bpewms BeinonHenust padbotsl — 40 MUHYT.
CucremMa onleHMBAHUS.

BepHoe BbInoHEHNE KaX10T0 3aaHusl yacTH A oneHuBaetcs 1 6amioMm, yactu B —2 Gannamu.
3ananue yactu C uMeeT 3 dlIeMeHTa CoJIepiKaHus, KKl U3 KOTOPBIX OlleHuBaeTcs B 1 6am, a
3amaHue 2 B 11eJioM — B 4 Oama.

Ouenka 3a BbINIOJIHEHHE PA00THI ONpeesseTcs: 10 NATHOANIBLHON 1IKaJIe:
oT 25 10 29 0amIoB — OIeHKa 5,
oT 21 1m0 26 6amioB — OLeHKA 4,



or 15 o 20 0aymIoB — oneHKa 3,
MeHee 14 6autoB  — oreHKa 2.
JlonoTHUTEIbHBIE MATEPHAJIBI
1. Tlepuommyeckas cucreMa xuMuueckux snemeHToB J[.M.Menneneena.
2. Tabnuua pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHUH B BOJIE.
3. DIeKTpOXUMUYECKUN Psijl HAPSDKCHUH METAIJIOB.
4. Kanbkynarop.

KounrtpoJabHas padora no xumun 10 kiaacc (60a30Bblil ypoBeHb)
1 BapuaHT
Yacre A
K kasicoomy 3a0anuiro wacmu A 0aHvl HECKOIbKO OMEEM 08, U3 KOMOPHIX MOIbKO 00UH GEPHBbLIl.
Buwioepume sepuutii, no Bawemy mnenuro, omeem.
Al. (I 6ann) O6mas dhopMyna aTKaHOB:

1) CnHZn 2) CnH2n+2
3) CnHZn -2 4) CnHZn— 6

A2. (1 6ann) Bemectra, umetoniue hopmysibl CHz — O — CH; m CHs; — CH, — OH  sBastoTcs
1) romonoramy; 2) uzomepamu; 3) MOIUMEpaMH; 4) menTUIaMu.

A3. (l16ann) AuetnneH TPUHAIIICKHUT K TOMOJIIOTHIECKOMY PSIY:
1) ankanoB; 2) alkuHOB; 3) apeHOB; 4) aJKEHOB

A4. (1 6ann) Peaknuun, B X0Jie KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTINEIUIIETCS BOIA, HA3BIBAIOT

peaKuAMU:
1.  erumparamun 2.  JleramoreHupoBaHUs
3. [JeruaporanoreHupoBaHus 4.  JlerunmpupoBaHHs

AS5. (1 6ann) KomudecTBo aTOMOB BOJOPO/a B IIUKIIOTEKCAHE!

1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuust cpeibl B BOTHOM PAacTBOPE YKCYCHOM KHUCIIOTHI:
1) meitrpanpHas; 2) kucnasg;  3) coneHast;  4) mienovHas.
A7. (1 6bann) YKcycHas KHCTIOTa_He 8CHIYRAem BO B3aMOJICHCTBUE C BEIIECTBOM

1) okcH KaabIus 3) mean
2) MeTaHoa 4) numeBas cosia
AS8. (1 6ann) lIpogykToM ruapaTaIiu STHICHA SIBISAETCS:
1) crupr; 2) Kucnora;  3) ampICeTHI; 4) amkaH

A9. (1 6ann). [TonunponuiieH MOTY4al0T U3 BElecTBa, (hOpMyJia KOTOPOTo

1) CH2=CHz; 2)CH=CH; 3)CHs-CH;—-CHs; 4)CH;=CH - CHa.
A10. (1 6ann ) K ss10BUTBIM BellleCTBaM OTHOCHUTCSL:

1) Mmetanon; 2)stanox; 3) mpomaHoi; 4) OyTaHOI.

Yactr B
1. (2 6anna). YcTaHOBHUTH COOTBETCTBHE:
eeuiecmeo Haxoscoenue 6 npupooe
1) I'mroxo3a a) B COKE CaxapHOU CBEKIIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3za B) B BUHOTPAJHOM caxape
4) lemmono3a T') B IpEBECUHE
2. (2 banna). YCTaHOBUTE COOTBETCTBHE MKy pearcHTaMH U THIIOM PEaKIIUu.
Peazenmui Tun peaxkyuu
1) C;Hs+ 02 — a) 3aMeIICHUE
2) CHs— 0) oxucienue
3) CH;COOH +KOH — B) TIPHCOETUHEHHUE
4) CHs+ Cl; — r) oOMeHa

1) pa3JIoKeHHUE
3. (2 6anna) YcTaHOBUTE COOTBETCTBHUE MKy Ha3BaHUEM BEILIECTBA U €ro (POPMYJIOH.
Hazeanue eewgecmea Dopmyna



1) ametunen

a) CH3 - CH3

2) METaHOI 6) CHs- OH
3) mpomaHoBas KHCIIOTa B) CH=CH
4) atan r) CHs- CH>- COH

1) CHs -CH,-COOH

Yacte C 3aoanusn co c600600nbIM omeemom

1.

(3 6anna). OOBEM YTIEKHCIOTO Ta3a, KOTOPBIH 00pazoBaics B pe3yibTare cxuranust 10 i
areTuieHa, paBeH b

(4 6anna). Hanummre ypaBHEHHUS XUMHUYSCKUX PEAKIIHIA, C IIOMOIIBI0 KOTOPBIX MOKHO

OCYILIECTBUTH MPEBPAIIICHHS:
CH, — CH; — CsHe— xnopben3on. [laiiTe Ha3BaHUsI BEIIECTBAM.



HTorosasi KOHTpPoOJbLHasA padoTa no xumuu 11 kiaace

IMosichuTeabHAs 3amMCcKa
[IpoMexyTouHast arTecTaldsi OXBaThIBAET COJIepKaHue, BKiItoueHHoe B Y MK no xumum -
coctasutenb O.C. 'abpuensa

HroroBas KoHTpoJibHAsE paboTa COCTOMT U3 YACTeH, KOTOpbIe pa3inyaroTcs mo gopme u
KOJIMYECTBY 3aJlaHUH, YPOBHIO CIIOKHOCTH.

Yacte 1 comepxut 10 3amanuii ¢ BHIOOpOM OTBeTa M 4 3a/laHUsl - C KPATKUM OTBETOM,
4acTh 2 COACPKUT 3aJIaHUS C PA3BEPHYTHIM OTBETOM.

K xaxmomy u3 3amanuii ¢ BEIOOpOM OTBeTa 4acTu 1 paboThl mpennaraercs 4 BapuaHTa
OTBETA, U3 KOTOPHIX TOJBKO OJIMH MPABWIbHBIN. 3a/laHHE CUMTACTCS BBIIIOJIHEHHBIM BEPHO, €CIIH
VUYEHUK BbIOpal HOMEp MPaBUIBLHOTO OTBETA. 3aJaHHe CUMTAETCS HEBBIIOJHEHHBIM B
CIICYIOIINX CIy4asX: YKa3aH HOMEp HEMPAaBHJILHOTO OTBETA; YKa3aHbl HOMEpa JIBYX WM OoJjee
OTBETOB, JIa’K€ €CJIM CPEI HUX yKa3aH U HOMEP MPABUIILHOI'O OTBETA; HOMEP OTBETA HE YKa3aH.

B gactu 1 paboThl B 3aJaHUAX ~ TMIPENCTABIICHBI ABE PA3HOBUIHOCTH 33JaHHIA C KPATKUM
OTBETOM: 33/IaHHS Ha YCTAHOBJICHWE COOTBETCTBUS M 3aJaHHUsl C MHOXXECTBEHHBIM BBIOOPOM.
OTBeT Ha HUX y4Jaluecs 3alMChIBAOT B BUIE Habopa nudp 6e3 mpobderos.

B yacTtu 2 paGoThl peacTaBiIeHbl 3aJaHUsl C Pa3BEPHYTHIM OTBETOM, OTBET Ha KOTOPOE
3aMKUCHIBAIOTCS YYAIIUMUCS CAMOCTOSTEIBHO B pa3BepHyToid opme. [IpoBepka Mx BBITOJHEHUS
MIPOBOAMTCS HAa OCHOBE CIEIMAIBLHO pa3pabOTaHHON CHCTEMbI KPUTEPHEB.

Pacnipeneneare 3amaHuii UTOrOBOW pabOTHI MO €€ YacTsIM C y4EeTOM MaKCHMAaJbHOTO
MEepPBUYHOTO 0asuia 3a BBIMOJHEHHE KaKI0i yacTu paboThl AaeTcs B Tabmure 1.

Taoauna 1. Pacnipenesienne 3aJaHuii Mo 4acTsiM padoThl

Ne Yacrhb Yucio MakcuMaJIbHBbIR Tun 3agaunii
padoThl 3aJJaHUH 0asn
1 qacTh 1 10 14 10 3amaHus ¢ BEIOOPOM OTBeTa 6a30BOTO H
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH
3 4acTh 2 4 11 4 3a1aHVsI TOBBIIIIEHHOTO YPOBHS CIIOKHOCTH C
pEIICHUEM H OTBETOM
Hroro 14 25

Tadauuna 2. PacnpenesieHue 3aiaHuii MO CoJAep:KaHUIO, BUJAAM YMeHHil M cmocodam
AeATeIbHOCTH

Ne IIpoBepsiemble 3j1eMEHTHI YMeHUS U Croco0bI IeSITEJILHOCTH YpoBenb Maxkcu
3a1aHusl co/IepKaAHMS: CJIOKHOCTH MaJb
HbIii
0as
1 OCHOBHBIE CBEJICHHS O YMeHue onpeneisTh CTpOeHUE aToMa o b 1
CTPOEHUHU aTOMOB nosioxkenuto B [1C JI.U. MenneneeBa
2 3aKOHOMEPHOCTH U3MEHEHHUSI YMeHue ornpenensiTh 3aKOHOMEPHOCTD b 1
CBOWCTB 3JIEMEHTOB U UX XUMUYECKUX CBOUCTB 3JIEMEHTOB T10
COCUHEHNH B CBSI3H C nionoxenuro [1C [I.1. Menpaeneera
TOJIOXKEHUEM B
Tlepuoauueckoit
CHCTEME XUMHUCCKUX
anemenToB J.U. Menaeneesa
3 3aKOHOMEPHOCTH H3MEHEHUS YMeHue onpenesnsTh CTENEHN OKUCIICHUS b 1
CTETICHEeH OKHCIICHHS XAMUYECKHX DJIEMEHTOB T10 TTOJI0KEHHUIO
3JIEMEHTOB I10 MOJIOKEHHUIO B TIC I.11. MenneneeBa
Ic




4 Tunbl XUMHYECKOH CBSI3U YMeHue onpenesnsaTb TUIl XUMHUYECKOH 1
BEIIECTB CBSI3U
5 Homenknatypa XuMIYeCKUX 3HAaTh KITaCCH(PUKAINIO HEOPTaHIMIECKUX 1
COEIMHEHU I COEIMHEHUI U YMETb ONPEIENIATh KJlacc
JAHHOTO COCTMHEHUS
6 W3menenne creneHn YMeTh MpaBUIBHO ONPEACTISATh 2
OKHCIICHHUS OKHCIUTEIICH U OKHCIINTENh U BOCCTAHOBHUTENH. B
BOCCTaHOBHUTEIEH CIIO’KHBIX M TIPOCTBIX BEIIECTBAX
OTIPENIeNATh CTCIICHh OKUCIICHHS
SJIEMEHTOB.
7 I'maponus coneit YMeTh onpenensaTh TUI THIPOJIN3a, 2
XapakTep cpebl
8 DeKTpoIu3 pacTBOPOB CoJIeh YMeTs onpenensTs NPoayKTh 2
9JIEKTPOJIN3a PACTBOPOB COJICH HA KaTOJE U
a”oze
9 XUMHUYECKOE PAaBHOBECHE U YMeTh onpeaensTh HanpaBieHUe 2
YCIIOBUS €70 CMEIEHUS XUMHUYECKON peakiiy MNPy U3MEHEHUH
yCJI0BUHI
10 Knaccugukanust XuMHISCKIX 3HaTh OCHOBHBIE TPUHITUIIBI 1
peaxuu KIIacCH(UKAITNHI XAMAIECKUX PEaKIui
11 Pacuer maccoBoii momu YMeTh MpaBUIBHO PACCUUTHIBATH 2
PacTBOPEHHOTO BEIIECTBA MaCCOBYIO JIOJFO PaCTBOPEHHOTO BEIIECCTBA
P PaCTBOPCHUU HOBOTO BEIIIECTBA,
J00aBIICHUH HOBOTO PACTBOPA U T.J.
12 OBP. PaccranoBka YMeHne paccTaBiIsATh KO UITHESHTHI 3
KO3 PHUIIEHTOB METOIOM METOZIOM 3JICKTPOHHOTO OajaHca,
ANIEKTPOHHOTO OajlaHca oTpeJieNIeHHe OKUCITUTENS U
BOCCTaHOBHTEJISI
13 YpaBHEHUS] XUMUYECKUX YMeHue cOCTaBISITh XUMHUUECKHE 3
peakuuit YpaBHEHHMsI pEaKIMU TI0 TPUBEACHHBIM
cXeMawm, TOJIHBIE U COKpAaIleHHbIE HOHHBIE
YpaBHEHUS.
14 PacueTtnas 3amada ¢ Brruncienune konuuecTBa BEIIECTBA, 3

HMCIIOJIL30BAHUE MAacCCOBOM
JIOJIA PacCTBOPEHHOTO BEUIECTBA

Macchl WK 00bEMa BEIECTBA 110
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY
OJTHOTO M3 PEareHTOB WM MPOIyKTOB
peakuuy. Beraucienne MaccoBoi 101u
pacTBOPEHHOTO BEIIECTBA B PaCTBOPE

[TpumepHOE BpeMst BBITTOJIHEHU 3a1anuii yactu 1 3amanus 1-10 cocraBmuser:

3. BpeMs1 BbINOJIHEHUS] KOHTPOJIbHOM PadoThI

[TpumepHOE BpeMsi BHITIOTHEHHS 3a/1aHUS YaCTH 2 COCTABISET 5-7 MUHYT
Ha BrimosnHenue moBepouHoii padoTel oTBoaUTCA 40 MUHYT O€3 yueTa BpeMEHH, OTBEJIEHHOTO
Ha MHCTPYKTaX Y4aIIuXCs.

4. CucreMa olleHMBAHMS OT/IEJbHBIX 32/IaHUI U padoThI B LIeJIOM
3a BepHOE BBITIOJHEHUE KAXKIOTO ¢ 3amaHus | wactu ¢ Homepamu 1,2,3,4,5,10 paGoThl

1-2 MUHYT.

yuauuiics noxydaet 1 Oami. 3a HeBepHBIN OTBET WJIM €0 OTCYTCTBHE BhIcTaBisieTcs 0 6aios.

3a3amanusa 6,7,8,9 wactu 1 u 11 3aganue yactu 2 yJamuiics moiydaeT 2 O6ania 3a

BEPHOE BBIMOJHEHWE 3a/IaHUs, 32 OJIHY OITMOKY — 1 6anm, mpu aByX u 6osiee ommbok 0 6aios.

3a 3aaHuAxX 2 4acTH yyamuecs nonydaioT ot 0 10 3 Gayios.

3aganue 12. PaccraBbre KO3 OUIMEHTH B YPABHEHUH METOZOM 3JIEKTPOHHOTO OajlaHca. YKaxuTe
OKHCITUTENb U BOCCTAHOBHUTEIIb.

CO,Hep)KaHI/IG BEPHOT'O0 OTBE€TA U YKa3aHUs 10 OUCHUBAHUIO

(HOHYCKEIIOTCH HWHBIC (bOpMyJ'II/IpOBKI/I OTBE€TA, HC HCKAXaroIIHue €ro CMBICJ'Ia)

Bamer

DJIeMeHTHI 0TBeTa:
1) CocTaBJieH 2J1eKTpOHHBIN OaJlaHc:




2) PaccraBneHbl KO GUIMEHTH B YPABHCHUH PEAKIIHU:
3) Yka3zaHo, KTO OKHUCIIUTENb, @ KTO BOCCTAHOBHTEIIb

OrtBer HpaBHJ’ILHLIfI u HOHHBIﬁ, BKJIIOYACT BCC HAa3BAaHHBIC BBIIIC 3JICMCHTHI

B otBete JonynicHa OIIMOKa TOJILKO B OJHOM U3 3JICMCHTOB

B otBete JONYHICHBL OIIHOKHU B JBYX DJICMCHTAaX

Bce aneMeHTHI 0TBeTa 3aliCaHbl HCBCPHO

MakcuMaJIbLHBIH 0211

WO |IN|W

3apanmue 13.

ConiepkaHue BEPHOI0 OTBeTAa M YKa3aHHUeE M0 OLEHUBAHUIO 32JaHUs1 2 YaCTH

banabl

CocraBieHbl NPaBWIHHO BCE YpaBHEHHE peaknuu (yKa3zaHbl Bce Ko duuueHTsI). CocTaBIeHO
MIOJIHOE ¥ COKPAlleHHOE HOHHOE YpaBHEHHE

5

B ogHoMm u3 YpaBHCHUA OONYyIICHaA omubKa B KOS(i)(i)I/IHI/IeHTaX WA O0IyuieHa OIIIHOKA B COCTaBICHUHU
HMOHHBIX YPABHCHUIAX

4

B 1ByX ypaBHEHUSIX IOMyIIEHBI OIIMOKK B KO PUIIMEHTaX WK JomylieHa | omrbka B ypaBHEHHU U
HE 3aI1CaHO HOHHOE

B ypaBHeHusix He ykazaHbl KOO QUIUEHTHI WK OMYNIEHBI OIIMOKK B COCTaBJICHUH MPOIYKTOB
peakLuu TpeX YPaBHEHUM.

W3 Bcex ypaBHEHM JIUIIIb OJHO 3aIIUCAHO BEPHO

ypaBHeHI/IH COCTaBJICHbBI HEBCPHO

3aganue 14. Pemuure 3agauy.

3aI[aHI/Ie - KOM6I/IHI/IpOBaHHaﬂ 3ajja4a, B OCHOBC KOTOpOﬁ JBa THUIIa paC‘IéTOBZ BBIYHCJICHUS MacCOBOM J0JIU

PaCTBOPCHHOI'0 BEUICCTBA B pAaCTBOPE U BHIYMCIICHUE KOJIMYCCTBA BEUICCTBA, MaCChbl UJIN 00BéMa 1o KOJIMYECTBY

BEILIECTBA, MACCE WK 00BEMY OHOTO U3 PEareHTOB MIIU MIPOAYKTOB PEAKIHH.

Co;[ep»(aHI/Ie BCPHOT'O OTBCTA U YKa3aHU 10 OUCHUBAHUIO
(Z[OHYCKEIIOTCH HWHBIC Q)OpMyHI/IpOBKI/I OTBE€TA, HC HCKaXXarolnue €ro CMLICJ'Ia)

Bbammer

1) CocraBiieHO ypaBHEHHE PEAKIHH:
2) PaccunTaHbl Macca U KOJIMUECTBO BEIIECTBA B PACTBOPE:
3) Omnpenenén 06bEM MM Macca TpeOdyeMOro MpoJIyKTa peakiiuy WIH UCXOHOTO BEHIECTBA

Ortser HpaBHHLHBIﬁ u HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC 3JICMCHTHI

HpaBI/IJ'H)HO 3aIKUCaHbI 2 TMEPBLIX DJIECMCHTA M3 Ha3BAHHBIX BBIINIC

[IpaBwipHO 3anvicaH | M3 Ha3BaHHBIX BBIMIE AJIeMEeHTOB (|- i 2-if)

Bce aimemeHTEI 0TBeTa 3amrcaHbl HCBCPHO

MakcumMaJabHBIH 0211

WO IR, |IN|W

Pexomenodyemasn wikana nepesoda nepeutHvlX 6au106 8 NAMUOAITbHYI0 WIKATTY

«2» «3» «4» «5»

Menee 10 10-16 17-21 22-25

7. JlonoJIHUTEeIbHbIE MATEPHAJIBI H 000py10BaHUE
HeoOxonmuMo npeaocTaBuTh Kaxk/a0My YUEHUKY:
- YEpHOBUK;

- [lepunoanyeckas cuctema xummyeckux anementos .M. MeHgeneesa

- Tabnuua pacTBOpMMOCTU




Hrorosasi koHTpobHast padora 11 kiaacc
BAPHUAHT 1
Yacre 1

s evinonnenus 3a0anuti 1-3 ucnoav3ylime ciedyowuil pao xumuueckux snemenmos. Omeemom
6 3adanusx 1-3 saensiemcs nociedo8amenbHOCmMb Yugp, noo KOMopbiMU YKA3aHbl XUMUYECKUe
a7leMeHmbl 8 OAHHOM PsLOY.
1) Bi 2)N 3)Br 4)P 5) Cl

OnpeaenHTe ATOMbI KaKuUX U3 YKA3aHHBIX B pAAY 3JIEMCHTOB UMCIOT 3JICKTPOHHYIO KOHq)I/IpraHI/IIO

BHELIHETO 3HEPTETHYECKOTO ypoBHs NS2NpP°.

W3 yka3aHHBIX B pALy XUMHYECKUX JIIEMEHTOB BEIOEPHTE TPH dJIEMEHTa, KOoTopble B [leproaudeckoit

CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ . MeHI[eneeBa HaXxXogsiTCsAa B TJIaBHOM noArpymnrie OI[HOﬁ T'pyIIblL.

Pacmomoxxure BBI6paHHLIe OJICMECHTBI B IIOPAAKE ociabIeHNs] HEMETAIINYECKUX CBOMCTB.

W3 gucma YKa3aHHBIX B pAAy 3JIEMEHTOB BI:I6epI/ITC ABa 3JIEMEHTA, KOTOPLIE MOT'YT IIPOABJIATH CTCIICHD

OKHucieHud +7.

4 3 MPEAJIOKCHHOT'O IICPCUYHA BbI6CpI/ITC ABa COCIUHCHUS, B KOTOPBIX IMPUCYTCTBYCT MOHHAA CBA3b
a) NaHCOs r) Cas(POs).
0) H20 1) PCls
B) NH3
5. ¥YcranoBuTE COOTBETCTBHE MEXIYy Ha3BAaHHEM BEIECTBA U KIACCOM/TPYIIOMA, K KOTOPOMY(-0if) 3TO
Ha3Banmue BemecTBa Kaacc/rpynna

a) TUAPOKCH/T KAIbIIHS 1) conp kucmast

0) muruapodocdat HaTpus 2) OKCHJ OCHOBHBIH

B) okcup azoTa (V) 3) okcUI KUCTOTHBIN

4) oCHOBaHHE

BCHICCTBO IMMPUHAIJICIKHUT.

Cxema peakuumu HN3meHeHue cTereHH OKMCIEHHA a30Ta
a) NH,.Cl+CuO = CuCl;+HO+Nz;+Cu 1) or -3 mo +2
0) HNO3pass)+ Pb = Pb (NOs)2 + H20 + NO 2) ot +5 no +4
B)NH;+0O, = NO +HO 3)or 0 g0 +5
4) ot +5 mo +2
5)or-3 100

6. YcTaHOBHTE COOTBETCTBUE MCKAY cxemon pCaKkiun U UBMCHCHUCM CTCIICHU OKHCIICHUA a30Ta B HEil.

7. YcTaHOBUTE COOTBETCTBHE MEXKIY HA3BAHHEM COJIH U €€ OTHOIICHUEM K THAPOIIU3Y.

HazBanue cosu OTHomeHne K TUAPOTU3Y
a) OpoMuz HAaTpUs 1) ruapoNHN3 MO KATHOHY
0) dhocdar kamus 2) TUIPOJIN3 110 AHHOHY
B) XJIOPHUI HATPHUS 3) TMAPONH3 TI0 KAaTHOHY Y aHHOHY
T) CyIbQU]] ATFOMUHUS 4) ruApoNU3y HE TOJBEPraeTcs

8. VYcranosute cooTBeTcTBHE MEX 1y (GOpMYIIOH BellecTBa M MPOILYyKTaMH, 00pa3yIOIIUMHUCS MTPU
JIEKTPOJIN3E BOJTHOTO PacTBOPA ITOr0 BEIIECTBA HA MHEPTHBIX AIEKTPOJaX.

®opmyJia BemecTa IIpoaykTsl 3JIeKTpOIN3a
a) NazS 1) Cu, Br»
6) NasPO4 2) CU, 0O,
B) CuBr; 3) Hz, S
r) AlBr3 4) Ha, O2
5) Hz, Brs
6) Al, Br,

9. VcraHoBuTe COOTBETCTBHE MEXTY YPAaBHCHUEM PEAKIIMU U HAMPABICHHEM CMEIICHHS
MOJIOKEHUS XIUMHYECKOTO PAaBHOBECHUS NPU YEeutdeHUU Oa6/1eHUA.



YpaBHeHne peaKkumun HanpaBneHne CMEIICHUA XUMHYECKOIo paBHOBECUSA

a) 2Hap + Oy =2H20+ Q 1) cMmemaercst B CTOPOHY MPOJYKTOB PEaKIIUU
0) FeoOs3¢m) + 3CO(r) = 2Fes)+ 3CO, - Q | 2) cMelmaeTcs B CTOPOHY HCXOIHBIX BEIIECCTB
B) Nagy + 3Ha = 2NH34+ Q 3) He MPOUCXOIUT CMEIICHUS PABHOBECHS

r) COg + 2Hy = CH30H + Q
10. U3 npeanoskeHHOro MepeyHs BHEIIHMX BO3ACHCTBUI BRIOCPUTE 1Ba THIIA PEAKIHM, K KOTOPBIM
MOYKHO OTHECTH B3anMojeiicTBre Mean ¢ xmopumom xenesa (111).
a) HeoOpaTuMas T') reTeporeHHas
0) KaTaauTHYECKas 1) 3aMEIICHUS
B) oOpaTumast

Yactb 2

11. K 285 r. PactBopa cynbdara HaTpus ¢ MaccoBoit moneit conmu 20 % nobasunu 50 T 3T0i xKe comu.

Omnpenenante MACCOBYIO OO COJTH B MOJIYYEHHOM pacTBope. OTBET 3aMMUINNTE ¢ TOYHOCTHIO IO AECATHIX
h)
B %.

12. PaccraBbTe B ypaBHEHHH KO3(D(OUIIMEHTHI METOIOM 3JIIEKTPOHHOTO OanaHca, yKaKUTe OKHCIUTEINb U
BOCCTAHOBUTEb.

Na,SO3z + KMnO4 + H,SO4 = Na,SO4 + MNnSO4 + K,SO4 + H,O
13. OcymecTBUTE MTPEBpAIICHUS:
C Co» Co» KH&O0; Ce» Cados; CO»

14. Kakas macca 25 %-HOi COJISHOM KUCIIOTHI MOTpeOyeTcs st pacTBopeHus 20 TpaMM OKCHIa MEAH

(1?



YYEBHO-METONYECKOE OBECIIEYHEHUEOBPA30OBATEJIBHOI'O
ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

. INa6puensu O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus, 10 kmacc. — Mocksa:
AO «U3a. «IIpocBemienue.

. l'adpuensan O.C., OctpoymoB NU.I'., CnankoB C.A. Xumus, 11 xnacc. — Mocksa:
AO «(M3x. «IIpocsemenue».

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumust (6a30BbIid  ypoBeHb). Peammsanms tpeboBanmii @I'OC cpennero o6miero
o0pa3oBaHMs: METOAMYECKOE Mmocodme uis yuurtens moxa pexakmumei A.A. KaBepunoit. M.:
OI'BHY «MHCcTUTyT cTpareruu pa3BuThs oopazoBanusy, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru/ - Enunas xomaekius u(pOBBIX 00pa3oBaTeIbHBIX

pecypcoB
http://him.1september.ru/ - snexkrponnas Bepcus raserbl "Xumusa" npuiaoxeHue K "1

ceHTs0ps"
http://pedsovet.org/ - ITencoser.

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ - dectuBane negarornyeckux uae "OTKPHITHINA
ypok". Pa3paboTku ypoKOB MO XUMUU

http://som.fsio.ru/subject.asp?id=10000755  metoauyeckue  pa3pabOTKH  yPOKOB,
JabopaTopHble pabOThI, TECTBl W KOHTPOJbHBIE pA0OTBI, ONMMIHAMbI, BHICOOMBITHI,
XUMHYECKHUE 3a/1a4H, HHTEPHET-YICOHUKH 110 XUMHUH .

http://www.alhimik.ru/_- AJIXUMUK. Meroandeckue peKOMEHAAIMU sl YUUTEINCH
XUMHH, CIPABOYHUKH, OMOrpaduu BETUKUX XUMHUKOB, pasaensl "Becenas xumua", "Xumus Ha

Ka)KJIbI IeHD"
http://www.chemistry.narod.ru/ - CoaepXUT HCTOPUIO CO3JaHUS W  Pa3BUTHUS
MEePUONYECKON CUCTEMBI 3JIeMeHTOB (ccbuika "Myseit"),

http://hemi.wallst.ru/ - DneKTPOHHBII YUCOHUK 110 XUMHUH JUIsl CPSTHEH IIIKOJIBI

http://www.college.ru/chemistry/ - Ortkpeiteiii  Komnemx: Xumus. DJIeKTpOHHBIN
y4eOHUK IO XUMHUH.

http://www.chemistry.ssu.samara.ru/ - Opranudeckas XUMHUs - YUCOHHMK JUIsS CpeIHEH
IIKOJIBI

http://www.edu.yar.ru/russian/cources/chem/ - 3amaun mId onMMIHaA 110 XWMHH,
OINMHCaHWE WHTEPECHBIX XMMHYECKHUX OIBITOB, CIIOBaph XMMHUYECKHX TEPMHHOB, CBEICHHS W3

T€OXUMHH (TTPOUCXOKICHUE U XUMUYECKUA COCTAB HEKOTOPBIX MUHEPAJIOB)
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - Oo6pa3oBarenbHblii cepBep
TectupoBanus. becruiatHoe on-line TecTupoBaHKEe IO XUMUHU
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