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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe O XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcCs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHUe AaHHOW CHCTEMbI 3HAHHM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTpaMME 110 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPHM CTPOCHUS OPraHWYECKUX COCAUHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHM4ecKo XHMHH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHHUs B NpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYYAIOIIUMCS TPEIOCTABIISICTCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enuuas cucrema 3HaHUN O BOXKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TIPUKIAJAHOW XapakTep. OTU 3HAHUA CIIOCOOCTBYIOT TMOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUH XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpenmMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IAaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa MpelycMaTpUBalOT (OPMUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JEHCTBUN, WUMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIMLUMOHHO TMpu3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOM HayKu Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs IVIABHBIMHU LEISAMH HM3y4eHHUsS MpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHHM XHWMHH, OCBOCHHUE S3bIKa HAYyKH, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COONIOJIEHHEM IMpaBHi 0e30macHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cUCTeMe cpenHero obmero ooOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aganTanus  O0ydyalooIuxcs K  YCJIOBUSIM  JIMHAMHUYHO  Pa3BUBAOIIETOCS  MHPA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



(GopMHpOBaHUE U PA3BUTHE y OOYUYAIOIIMXCS aCCOLMATUBHOIO U JJOTMUYECKOI'O MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOSKIEHHOCTM B TI'yMaHHMCTMYECKOW HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOJM B  PEUIEHHHM II0OAJIbHBIX  MPOOJIEM  palOHAJIBHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHHs OIbITA MCIIOJIb30BaHUS MOJYYEHHBIX 3HAHUM JUIsl IPUHATUS
IPaMOTHBIX PEIIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 knacce — 34 yvaca (1 gac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP KAHUE OBYYEHHUSA 10 KJIACC 6 OPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHMYeCKOH XUMHUH

[Tpenmer oprannveckoil Xumuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHHUE B MOIYYEHUH
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrieposa,
e€ OocHOBHbIe NOJIOKEHUs. CTpyKTypHble (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
U30MepHsl. XUMHUECKas CBSI3b B OPraHMYECKHX COEAMHEHUSIX — OIMHAPHBIE U KPAaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUHN (cucreMaruyeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEUIIMX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOJAEHUE M ONHCAaHME JEMOHCTPALlMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHUH (IJIaBJlIeHKE, OOYIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTAaBUTENIM aJKaHOB: (U3NYECKME U XHMMHMYECKHE CBOICTBa (peakuMM 3aMelleHus u
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUSL, THIpATAlluK, OKUCIICHUS U TIOJMMEPU3alluN ), MOTYyYeHHE U TPUMEHEHNE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. AUETHIEH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUS ), TOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyd€HHE M TpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIAeBOAOPOAOB. [IpupoHbIili ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT



(TepMUYECKHH, KaTAIUTHUECKHH ), Tuposn3. [IpoaykTel mepepaboTku HeDTH, UX MPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIIEHUE C
oOpa3iamu miacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» u «Yroap», MoiearupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEICHUE MPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIHYECTBA
HCXOJHOIO BEIIeCTBA HJIM MPOAYKTAa pEaKlUu MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON U 3TaHON: CTPOEHHUE, (U3HYECKHUe U
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMH METaJJIaMH, T'aJOT€HOBOJOPOJIaMHU, TOpPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaroMHbie CHUPTHI. IJTUICHIJIMKOIb W TIHLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO IIEIOYHBIMU METaJJIaMH, KAYeCTBEHHAs pEaKIus Ha
MHOrOaTOMHbIE CIUpPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. [IpumMeHeHue riaulepuHa u
STUJICHTJIUKOJISL.

@DeHoN: CTpOeHHE MOJEKYIbl, (QHU3NYecKue M XHUMHUYECKHE CBOiicTBa. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpnerunsl M KemoHwvl. DOpManbIeruj, aneTaubACTHI: CTPOCHUE, (QHU3HUECKue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIMH),

IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME IS Kacca KUCIIOT, PEaKIHs
sTepuduKanm), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHCIOTBI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EUCTBUE.

CrnosxHble 2pupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojucaxapubsl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe U XUMHUYECKUe
cBoiicTBa (B3ammogeicTBue ¢ ruapokcuaoM Mmenu(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noauMmepsl. CTpoeHne Kpaxmalla U LEJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIn3, KaYeCTBEHHAs PeakIus C HOJA0M).

OKCepUMEHTAIbHbIE METOJbl W3Y4YEHMsI BEIIECTB U MX MPEBpalleHHil: NpOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CcrupToB (B3ammojelicTBHe ThuliepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebdpa(l) m ruapoxkcumom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.



Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3zoTcoaeprkalie opraHn4ecKue CoeInHEHHMs.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHus. Pusndeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha I»puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTunml.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHbIe coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€NKOB: THAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

DKcrepuMEeHTaIbHbIE METObl M3YYEHHUS BEUIECTB M HMX IpEBpallleHUil: HaOnroneHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IPU HAarpeBaHUH, LBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKU, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — IOJIMMEepU3alus U NOJUKOHICHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJB30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMU3, CHUHTE3, KIacCU(pHUKAIMs, MEePUOAUYHOCTb, HAOIIOACHUE, H3MEpEHue,
HKCIEPUMEHT, MOJICTIUPOBAHHE.

®uznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTIIEBOIbI, KHUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIeBble NPOIYKThI, OCHOBBI PAllMOHAJIBHOTO MUTAHMSI, MOIOILME CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KIIACC OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpOBHH, IMOJYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEpBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHUYEeCKHUX 3ieMeHToB [JI. U
MengaeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckodl CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
0 TPYIIaM U MepruojaM. 3Haue€HUE MEPUOINUECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBaJEHTHOMN
XUMHUYECKOW CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATEIbHOCTh. CTENEeHb OKUCIEHUS. IOHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue 0 aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10J1s
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANUX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUii B HEOPTaHWYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIM4YHBIX (akTopoB. OOpaTHUMblEe pEaKIMH.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpallbHas, I1EJI0UHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJle KPUCTAJUIMUECKUX PEIETOK, HaOJIIOJEHHE M ONHUCAHUE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUuu
HOHHOTO OOMEHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3nuuHbiXx (AKTOpPOB HaA
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemeraioB B Ilepuoanueckoil  cuUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpOeHHsI aTomMoB. (DU3HuUECKHe CBONCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Mertamnsl. [lonoxenne Meramios B [leproandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢dbusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DNEKTPOXUMHUYECKUN P HAMPSIKECHUHA
METaJIOB.



XWUMHYECKHE CBOMCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajbIlMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, ME/Ib) U UX COCIMHEHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMs BELIECTB M MX IPEBPALLCHUN: H3Y4YCHHE
KOJUIEKIMM «MeTalibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PELICHHE 3KCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHHE W  ONHCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKIMK Ha KaTHOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO W3 YYacCTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOJLYKTOB PEAKLIUH, €CIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Pousib xumMuM B 00€CTIEYEHUN SKOJIOTUYECKOM, SHEPreTUYeCKON U MUIIEBON Oe30MacHOCTH,
pazBuTUM MeauluHbL. [loHATHE O HayyHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
pEeaKIuu.

[lpencraBiaenus 00 OOWMX HayyHbBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BAKHEHIINX BELIECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuUMHS M 3]I0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MaCHOT0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 Kiacce OCyIIECTBIICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiIacCUpUKalus,  NEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, 3JEKTPOH, INPOTOH, HEHTPOH, MOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYNHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

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

TexHonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MNPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, JIEKTPOHHAs IPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM CpeAHEro o0Iero oopa3zoBaHus (JUYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJlIbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IESTEIbHOCTHBIM IOJXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS IpenMeTa «XUMHS» Ha YpPOBHE CpenHEero oO0mero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOLUMMHCA POCCUHCKON TPa’KAAHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH J€ATEIIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME IPaBOCO3HAHUS SKOJIOIMYECKON KYNbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMETa «XUMHs» JOCTHTalOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C TYMAaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHHUS NpeaMeTa «XHUMHUS» OTpaxaroT cOPMHPOBAHHOCTH
OMbITa [O3HABATEIbHOM M MPAKTHMUECKOW JESITENbHOCTH OOy4YalolmMXCsl IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHNUS O COIMUAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEILHOCTH MPU CO3JaHUU YUEOHBIX IPOEKTOB,
pelIeHnH y4yeOHBIX U IMO3HABATENbHbIX 33124, BHINTOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HACJIEIHIO OTEeUeCTBEHHOMH
XUMHU;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHsS] HAyKH €CTh Pe3yNIbTaT JUIMTENbHBIX HAOI0IEHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M II03HABATEJIbHBIX MOTHUBOB B IIOJYyYEHUM M IIOCIEIYIOUIEM AaHalIMu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallud, CBSI3aHHbIE C XMMUYECKMMHU SIBICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYIKM CBOMX TOBAapHILEH ¢ MNO3MLUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 370pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuItOJIeHHsI MpaBU OE€30MacHOro OOpalleHusl ¢ BEleCTBAaMU B OBITY, IOBCEAHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

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

OCO3HAHMsI IMOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS aJIKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JTIOASIM TpyJla U pe3yjbTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHIMBUIYaJbHOW TpPaeKTOpUU OOpa30BaHMUs,
Oyaymeit mpodeccun U peann3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K NMPUPOJAE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMAaHHMs TJI00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS 3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BAHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPUHOCSIIMX Bpel OKpYXarolled IPHUpPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPeIIpPUHUMAaEeMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKON KYJIBTYphI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHU I aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHWHU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM ISl COBPEMEHHOM LMBMIM3AlMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpPBI, PEIICHUH TII00aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOI,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PA3BUTHHM MEIUIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUA AJIS
aHamu3a U OOBSACHEHMs SIBIICHHM OKpYXAlOIIEro MUpa M NPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS 1e7aTh 000CHOBAHHbIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS Ul peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpPbIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BAHUIO, K
AKTUBHOMY IIOJIy4YCHHMIO HOBBIX 3HAaHUMM IO XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
HoTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3IMYHBIX chepax npodeccnoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble N7 (OPMHUPOBAHMSI MHUPOBO33PEHUS] OO0YHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4HbI (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaromue (opmupoBaHHe (PYHKIHMOHATBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJb30BaTh  OCBOCHHBIE  MEXKIAHCIIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE MAEWCTBHUS B IMO3HABATEIbHOW H
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyalIM3MpPOBaTh MPOOJIEMYy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIpEeACNATh LENH JeATEIbHOCTH, 3aJaBas TMapaMeTpbl M KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPHEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh UX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHHUS (MHAYKTHBHBIC, ACAyKTUBHBIC, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B IpoOIecce MO3HAHUS, UCIONIb3YEMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEIN, TPE0OPa30BBIBATH MOAETIBHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XUMHUYECKOM peakiuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, IPUMEHATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAaHUS, HCIHOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOJI0OJAaTh 3a XOJIOM IIpOLecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENIbCKOM U HPOEKTHOM JesTElNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE MocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BHUAOB W (OpPM TMpencTaBIeHHS, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh pa3IMYHble METO/Abl NpH IOUCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCHOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBbHYIO (OpPMY IpecTaBiIeHUs HHPOpPMALUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MIPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENBHO BBIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C NpPE3EHTAlell pe3yIbTaTOB ITO3HABATENHHON AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH  BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTHUYECKOW pabOThl MO MCCICAOBAaHHIO CBONCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO TO3HABATENBHYIO JEATEIbHOCTD,
ompenensist e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeagaraeéMblii aITOPUTM JEHCTBHI TPHU BBHIOJHEHUH YYEOHBIX M MCCIEOBATEIbCKUX 3aiad,
BbIOMpaTh Haubosee 3((PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM IMOIY4YEeHHUSI HOBBIX 3HAHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOAHAIM3a M
CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATBI 10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTh IPEJACTABIEHUH O XMMHYECKOH COCTaBIIAIOLICH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPUPOIbI, B (HOPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHusl MPaKTHYECKUX 3a/Ja4 M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
HNOHSTHS (XUMUYECKUI IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJIECHTHOCTD,
AIIEKTPOOTPHUIIATEIFHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas u
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLIMOHATbHAS TPYIMINA, paguKal, HW30Mepusi, U30MEpbl, TOMOJIOTMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA M a30TCOJIEpKale COETUHEHHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE IOHHMAaHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUHU, (PAKTOJIOTUYECKHE CBEAECHMS O CBOICTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKT€pPHbIE MPU3HAKHU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILINE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM) (OPMYIT OPTaHUYECKUX BEIIECTB
U ypaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIUU UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHMI YCTaHABIMBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB II0 HUX COCTaBY M CTPOEHHIO K OIpeNeN€HHOMY KIAacCy/TpyIlie COeIUHEHUIN
(yrnmeBomopojbpl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHHsA o cucremMarndeckoir HomeHnkimatype (IUPAC), a Taxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
alleTUIeH, STHIEHIJIMKONb, TIHLEPUH, (eHod, (popManblIeruy, ameTanbIerui, MypaBbUHas



KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsi KMCIOTa, CTE€aPUHOBAsl KHUCIIOTa, IIII0K03a, (PPYyKTO3a,
KpaxmaJ, LeJITI0103a, TJIULHH);

c()OPMUPOBAHHOCTh YMCHHSI OINPEACIATh BHJIBI XUMHUYECKOW CBS3M B OPraHUYECKHX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemectB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTalbJeTul, MypaBbUHAs U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCJIOTa), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMH ypPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHi ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX MEPepadOTKU M MPAKTHUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMHUPOBAHHOCTh yMEHHW TPOBOJUTH BBIUYUCICHUS I10 XHMHYECKAM YypPaBHECHUSIM
(Macchl, 00bEMa, KOJHMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUM 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TPH HM3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHHM
(HaOnrofieHWe, W3MEpPEHHUe, OSKCIICPUMEHT, MOJACIUPOBAHUE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJFOATH MpPaBUiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
mabopaTOpHBIM 000PYIOBAaHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OPraHUYeCKUX BEIISCTB MPH HArpeBaHHUH, MOJYUCHHE ITHICHA M U3YYCHUE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTaHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, I[BETHBIC PEAKIIMU OEKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MacCHOCTHU
npu OoOpallleHUu C BEIIECTBAMHU U JaOOPaTOPHBIM 00OPYIOBAHHEM, MPEACTABISATH PE3YNbTATHI
XUMHUYECKOTO J3KCIepUMeHTa B (OpMe 3amuCH YpPaBHEHHWH COOTBETCTBYIONIMX pEAKIMH U
(opMyITMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYIO HH(POpPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKU IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYJIOBOW JEATEIBHOCTH B IICNIIX COXPAHECHUS CBOCTO 370POBBSI U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABATh OMACHOCTh BO3ACUCTBHS HA JKHUBBIE OPTraHU3MBI
OmpeAeNéHHBIX OPTraHMYeCKUX BEIIECTB, MOHMMas cMbicn mokazarens [1/IK, mosicHsaTe Ha
nmpuMepax CcrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEIHOTO BO3JICHCTBUS HA OpPraHU3M
YeIIOBEKA;

JUIsi 0OYYarOIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,



JUISL  CIIENBbIX W CIA0OBUIANIMX OOYYaroONIUXCs: YMEHHE HCIOJIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas W HeopraHuyeckas XUMH»)
OTPaXKaloT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUNW NPUPOIBI, B (OPMHUPOBAHUU
MBILUICHUST U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHHsT TPAKTUYECKUX 3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATrarollne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHHsI, XHMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, MeETAJUIMYEeCcKas, BOJOPOIHAs),
KpUCTAJJIMYECKass  pelEéTKa, TUINBl XUMHUYECKUX  PEaKIMil, pacTBOp, OSJIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, SICKTPOJIUTHYECKAST TUCCOLMUAIUS, OKUCIUTENb, BOCCTAHOBHUTEN, CKOPOCTb
XUMHYECKOH  peakIuH, XWMHUYECKOe pPAaBHOBECHE); TEOPUHM W  3aKOHBI  (TEOpHA
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpAIlCHUs SHEPTrUU MPU XUMHUYECKUX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3IK XHMHHU, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalne B OCHOBE ITOHMUMAHHUS NPUYUHHOCTH W CHCTEMHOCTH XUMHUYCCKUX SIBJICHHI,
(aKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJYUYCHHH W O€301MacCHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIUBAThH
UX B3aMMOCBS3b, MCIOJIH30BATh COOTBETCTBYIOIIME TOHSATHS TNPU ONMHMCAHUH HEOPTaHHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XUMHUYECKUX PEaKIUi, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTIEIbHBIX HEOPTaHUUYECKMX BEHIECTB (yrapHblii ras,
YIJIEKHCTIBIA Ta3, aMMHUaK, raméHas W3BeCTh, HErami€Has W3BECTb, NMUTHEBas COMAA, MHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAETATh BAICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKHIX
AIIEMEHTOB B COCIMHEHUSIX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
METaJUIN9YeCcKasi, BOJOPO/IHAs) B COCAMHEHUSX, THUI KPHUCTALTHYECKOW PEIMETKH KOHKPETHOTO
BEIIeCTBA (aTOMHAs, MOJICKYJSApHAs, MOHHAs, METAJUIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHMUECKUX COCTUHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 WX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEMIECTBA — METAJLIBI U
HEMETaJLIBI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUIAPOKCHIBI, COJH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOIIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

COPMHUPOBAHHOCTh ~YMEHHH  XapaKTEepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuooB [leproanyeckoil cucteMbl XuMHUUECKUX eMeHToB /1. U.
MeHnneneeBa, HCIOJIb3Ysl TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUUYCCKHE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsS CBONCTB XHUMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUH I10 nepuoaam U rpynnam [lepuogudeckoil cucreMbl XUMUUECKUX 1eMeHToB 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMHM XapaKTepu30BaTh (OMUCBHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYyLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJIY HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PUUUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
IOpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(GQEeKTy peakluy,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIE
U COKpaIllEHHbIC YPaBHEHUs PEAKLMH MOHHOIO OOMEHa, YUYHUThIBAs YCIIOBHs, IPH KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIIO3HABATh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON pEaKlUy OT
pasn4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (npunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUUYECKHUE IIPOLIECCHI, JIEXkKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO TOJIYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAaHHOCTh
npeicTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpobiieMax XMMHUYECKOI'O
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM IOHATHUS
«MaccoBasi 70Nl BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHHM Tra3oB IMPU XMMHUYECKUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B peakIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJIb30BAHHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHiia OOpPAIeHNUs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, ONPEIENIEHUE CpPeJbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaM «Metamnel» u «Hemeramib») B COOTBETCTBUM C MpaBUJIAMH TEXHHUKHU
0€30I1acCHOCTH MPH OOpaIlleHNH C BELIeCTBaMU H JJAOOpaTOPHBIM 000PYJOBAHUEM, NTPEJICTABIIATH
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
NOJy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpEACTBa MacCOBOW KOMMYHMKaluu, MHTepHeT u
JPYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3I0POBbS H
OKPY’KaIOIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
ornpeAeNéHHBIX BEUIECTB, MOHMMAasi cMblch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsl 00y4aroluXcs C OrPAaHMYCHHBIMHA BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUISL  CIIETIBIX M CJAa0OBUAAIIMX OOYYaIOlUXCA: YMEHHE HCIONb30BaTh pelibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.
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15 nenens

16

KonTponsHas
pabora 1o pazaerny
«YTIeBOIOPOIBI»

16 venens

17

[IpenenvHbie
OJIHOATOMHBIE
CHOUPTBL: METAHOMI U
staHoi. Bogoponnas
CBS3b

17 wenens

18

MHoroatoMHBIE€
CITUPTHI:
STUJICHTJIMKOJIb U
TIULEPUH

18 wenens




19

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

19 menens

20

21

AJpneruanr:
dbopManbaerua u
areTaabIeT .
ArnieToH
OHOOCHOBHBIC
npeacIbHbBIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U

YKCYCHasl

20 Henensa

21 "enens

22

23

24

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

CreapuHoBas u
OJIEMHOBAas! KMCIIOTHI,
KaK MpeJCTaBUTEIN
BBICLIMX
KapOOHOBBIX KHUCJIOT

Mpk11a Kak coiau
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: coCcTas,
KIaccupUKaIus.
Baxxneimue
MPEACTABUTEINHN:
TII0K03a, PpyKTO3a,
caxaposa

26 "enens

27 "Henens

28

Kpaxman u
LEJIT0JI03a KaK
IIPUPOJIHBIE
MOJINMEPBI

28 Henens




29

30

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

AMUHBL: METHJIAMAH
U aHWINH

29 Henensa

30 menens

31

32

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

benku kak
MPUPOHBIE
BBICOKOMOJIEKYIISIPH
BIe COCJIMHCHUS

31 "Henensa

32 "Henensa

33

34

OBILIEE KOJIMYECTBO

OCHOBHBIE TTOHSTHUSA
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUN

OCHOBHbBIE METOJIbI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCAUHCHUM.
IImacTmaccsl,
Kay4yKH, BOJIOKHA

YACOB I10
I[TPOT'PAMME

34

33 "Henensa

34 wenensa




11 KJIACC

KonuuyecTBo yacoB DJIEKTPOHHbBIE
Hata uudposbie
usyveHusi oOpa3oBaTelb
HbIe pecypchl

Ne
n/  Tema ypoka Beero Konrponsn IlpakTnyeck
1 ple paGoTsl | Me padoThl

XUMHWYECKHUHU DJIEMCHT.
1 ATOM. DneKTpoHHAas 1 1 Henens
KOH(HTypanus aTOMOB

Ilepronnueckuii 3aKOH
u [lepuonuueckas
CHUCTEMa XUMUYECKUX
snemenTtoB 1. U.
MeHnpaeneeBa, UX CBA3b
C COBPEMEHHO
TEOPHUEN CTPOCHUS
aTOMOB

2 Henens

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX
3JIEMEHTOB U UX
COEIMHEHUH I10
TpYyIaM U ePUOIaM.
3 3HaueHue 1 3 Henens
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHAX
sneMmenToB ..
Menpaeneena B
pa3BUTHHU HAyKU

Crpoenue BeniecTna.
XuMudeckas CBSI3b, €€
BU/IbI; MEXaHU3MBI
o0pazoBaHus
KOBaJICHTHOH CBSI3U.
Bonopoanas cBs3b

1 4 wenens

BaneHTHOCTb.

DIEeKTPOOTPULIATETTEHO

cth. CTereHb

5 okuciieHus. BemecTsa 1 5 menens
MOJIEKYJISIPHOTO U

HEMOJIEKYJIIPHOTO

CTpOCHUS

IlousiTue o

JIACTIEPCHBIX CHCTEMAX.

Hctnnnnie n

6 1 6 Hemens
KOJIJTIOUHBIE PACTBOPBI.

MaccoBas nong

BEIIIECTBA B PACTBOPE

7 Knaccudukanms n 1 7 Henmens




Ne
n/

Tema ypoka

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

Knaccudukanus
XUMHYECKHUX PEaKIHii B
HEOPraHUYECKON U
OpraHUYECKON XUMUHU.
3aKOH COXpaHEHUs
Macchl BEIIECTB; 3aKOH
COXpaHEHUS U
MpEeBpaICHHs SHEPTUU
IIpU XUMHUYCCKUX
peaKIusax

KoanuecTBo 4acoB

Kontpoasn IlpakTnueck

ble padoThl | He padoThI

Jara
U3y4YeHHus

8 Henens

DJIeKTPOHHbIE
uudposeie
oOpa3oBareJib
HbIe pecypchl

10

CKOpOCTh peakiiu.
OOpaTumble peakuu.
XHUMHYECKOE
paBHOBECHE

[IpakTnueckas padora
Ne 1. «Bnusgnue
pa3INyYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMUYECKON PEaKLun»

9 Henens

10 wenens

11

12

DIIEKTPONUTHYECKAS
muccoruanus. [lorastue
0 BOJOPOJHOM
nokasarene (pH)
pacTtBopa. Peakuun
HOHHOT'0 OOMeEHa.
I'unponus
0pFaHI/I‘-I€CKI/IX nu
HEOPraHUYECKHUX
BCIIIECTB

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

11 wenens

12 wenens

13

KonTtponbHas padora
0 pa3feiry
«Teopernueckue

13 venens




Ne
n/

14

Tema ypoka

OCHOBBI XUMHHN»

Mertamisl, ux
MOJIO’KEHUE B
Ileproanueckon
CUCTEME XMMHYECKHUX
anemenTtoB Jl. U.
Meupeneesa u
0COOEHHOCTH CTPOCHHUS
aTomoB. O01ue
¢u3uueckue cBOMUCTBa
METaJIJIOB

KoanuecTBo 4acoB

KonTpoabn

Bcero
ble padoThI

IIpakTHyeck
He padoThl

Jara
U3y4YeHHus

14 menens

DJIeKTPOHHbIE
uudposeie
oOpa3oBareJib
HbIe pecypchl

15

16

17

18

19

20

CraBbl METaIIOB.
DIEKTPOXUMUYECKUN
PAIl HaNPsSHKEHU M
METaJIJIOB

XuUMHUYECKHEe CBOMCTBA
BOXKHEUIITNX METAJIJIOB
(HaTpUiA, KaJIHH,
KaJIbIIHMii, MarHuii,
ATFIOMUHHN) U UX
COCIMHECHU I

XUMHYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COeTMHEHNN

XUMHYECKHE CBOUCTBA
IIMHKA, JKejIe3a U UX
COeTMHEHNN

[IpakTuueckas pabora
Ne 2. "Pemenue
IKCIIEPUMEHTATHHBIX
3a7a4 1o TeMe
«Metamis»"

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

15 menens

16 menens

17 uenens

18 wenens

19 wenens

20 Henens

21

du3nyecKue CBOMCTBA
HEMETAJUIOB.
Amnnorponust
HEMeTaJuIoB (Ha
puMepe KUCIopo/a,

21 uwenens




Ne
n/

KoanuecTBo 4acoB

T
eMa ypoka Beero

cepsl, pocdopa u
yriieposia)

KonTpoabn
ble padoThI

IIpakTHyeck
He padoThl

Jara
U3y4YeHHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBareJib
HbIe pecypchl

22

XUMHYECKHE CBOUCTBA
raJOr€HOB, CEPhI U UX 1
COCIUHEHUN

22 "Henensa

23

XUMHYECKHE CBOUCTBA
azoTta, pocdopa u ux 1
COCIMHEHUN

23 Henensa

24

XUMHYECKHE CBOUCTBA
yIiIepoJia, KpEMHHUs U 1
UX COEOUHEHUN

24 wenensa

25

[Ipumenenne
BaKHEHIIINX
HEMETAIIOB U UX
COCIMHEHUN

25 "Henensa

26

O06o061IEHNE U
CHCTEMAaTU3allHs

3HAHHUH 10 TEME
«HemeTtamibny.

Brruncienus mno 1
YPaBHCHHSIM

XUMUYECKUX PEaKIui 1
TEPMOXUMHUYCCKHEC

pacy€Thl

26 "Henensa

27

[TpakTuueckas pabota

Ne 3. «Pemenue
AKCIIEPUMEHTAIBHBIX 1
3a7a4 10 TEME

"Hemeramnsr"»

27 "Henensa

28

KonTponbhas pabota
o TeMaM «MeTaJuibl» 1
n «Hemeramie

28 Henens

29

Heoprauunueckue u
OpraHUYEeCKHe
KHCIIOTBI.
Heoprannueckue u
OpTraHUYECKHE
OCHOBaHUS

29 Henens

30

AmodorepHble
HEOpPTraHUYECKUE U
OpraHuvecKue

COETUHEHUS. 1
I'enernueckas cBs3b
HEOPTraHNYECKUX U
OpPraHUYECKUX BEIIECTB

30 uemens




N KoanyectBo yacos DJIeKTPOHHbIE
ara uudgpoBbie
n/ Tema ypoka Beero Kontposbn IlpakTuyeck n?ﬁ{ - oﬁpa?(l:BaTenb
n ble paGoTbl | He padoThl
Hble pecypchl
Ponp xumuu B
obecrieueHun
3KOJIOTHYECKOM,
31 osHepreTuyeckoi u 1 31 "wenensa
MUIIEBOU
0€30I1aCHOCTH,
Pa3BUTHH MEIUITHBI
[IpencraBnenus 06
00X HAYyYHBIX
32  prHHMIax 1 32 Henens
MIPOMBIITUICHHOTO
MOJTYYEHHS BAKHEUIITNX
BEILIECTB
33 Yenosek B Mupe 33 nexens
BEII[ECTB U MAaTEPUAIIOB
34 XuUMHS U 37I0POBbE 1 34 nenens
YyegoBeKa
OBLIEE KOJIMYECTBO
YACOB I1O 34 2 3

[TPOTPAMME




OueHo4YHbIE MATEPHAJIBI.
®opma NPOMeKYTOUHOI aTTecTAllMU ONpeae/sieTcs NeJarorn4eckKuM coBeToOM.

HToroBasi KOHTpPOJILHAsSI padoTa MO XUMHUH
10 xaacc (0a30BbIid YPOBEHbD)
Hasnauenue pabomoul: TPOBEpUTh 3HAHUS Kypca OPraHUYECKOM XHMHH, IOATOTOBKA
HIKOJIbHUKOB K UTOTOBOM aTrTecTanuu B 11 Kiacce mo XUMHUU.

CTpyKTypa KOHTPOJbLHOU PadoThl
B pabore BblAeneHBl TpU YacTH, KOTOPBIE Ppa3IMYarOTCSl IO COACPKAHUIO U CTEIEHU
CJI0’)KHOCTH, BKJIFOUAE€MbIX B HUX 3aJaHHI.

Yacte A Brimouaer 10 3amaHuii ¢ BHIOOpOM OTBETa, COAEpKAHHWE KOTOPBIX B IIEJIOM
OXBaThIBAET OCHOBHBIE BOIPOCHI OPraHMYECKOM XuMMHH, u3ydaemble B 10 kiacce. Hx
obo3HayeHne B pabore A 1, A 2, A 3... A10 (ypoBeHb CIOXKHOCTH Oa30BBIif).
BrimonHeHue 3TuX 3a1aHuii TO3BOJISET OLIEHUTH MOJTOTOBKY y4aluXcst Ha 6a30BOM ypOBHE.

Yacts B Brimrodaer 3 3a1aHus MOBBIILIEHHON CJIOKHOCTH C KPaTKUM CBOOOJHBIM OTBeTOM. MX
ob6o3Hauenue B pabore B 1, B2... B 3.
Yacte C comepxut 2 3aaHus ¢ pPa3BEPHYTHIM CBOOOIHBIM OTBETOM (YPOBEHb CIOKHOCTU —
BBICOKH).
Pacnpenesienne 3aganuii padoThl 0 YaCTAM:

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

1. A 10 10 3ananus ¢ BLIOOPOM OTBETA

2. B 3 12 3alaHus C KPATKUM OTBETOM

3. C 2 7 3anaHusi C pa3BEPHYTHIM OTBETOM
HTtoro 15 29

3aaHusi KOHTPOJIHHOU pabOThl OPUEHTHUPOBAHBI HAa MPOBEPKY DJEMEHTOB COJEPIKAHUS TPEX
coJlepkaTeNnbHbIX OJ0KOB: «BerecTBo», «Xumudeckas peakuus», «[lozHaHue U TpUMeHeHUe
BEIIIECTB YeJIOBEKOM». Pacmpeenenue 3aannii o JaHHBIM OJ0KaM MPOBEJEHO C yYE€TOM TOTO,
Kakoii 00beM 3aHUMAET COJIep’KaHue KaKI0ro U3 HUX B OOIIEeH CTPYKType Kypca OpraHUYECcKOM
XUMHHU, KaKO€ BpEeMsl OTBOJMTCS Ha M3y4YE€HHE DTOrO0 MaTepHalia, a TakKe CO CTEIECHBIO
TPYIHOCTH YCBOCHHMS yUaIIUM
IIpoBepsiemble BUABI 1€ATEJIbHOCTH:

1. HasbIBaTh U OmpenensTh BEIIeCTBA, UX CBOIMCTBA, MPU3HAKU U KIACCH(PUKAIIUU BELIECTB,
THIIBI PEAKLUHI U JIP.
2. CocraBnsaTh (GOPMYIBI BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKIUH.
3. XapakTepu3oBaTh CBOWCTBA U IPUMEHEHUE BEIIECTB.
4. OOBACHATH 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB BEIIECTB, CYIIHOCTH XHMHUYECKUX
peaKkui.
5. TIpoBOIUTH BBIYUCICHUS IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM.
Bpewms BeinonHenust padbotsl — 40 MUHYT.
Cucrema onleHUBaHMUS.

BepHoe BbIToTHEHNE KaXKI0TO 3a/1aHus 9acTh A orieHuBaetcs 1 6amiom, yactu B —2 Gammamu.
3ananue yactu C uMeeT 3 dIeMeHTa CoJIepKaHus, KKl U3 KOTOPBIX OlleHuBaeTcs B 1 6am, a
3amaHue 2 B 11eJioM — B 4 Oama.

Ouenka 3a BbINIOJIHEHHE PA00THI ONpeeaseTcs N0 NATHOANIBLHON 1IKaJIe:
oT 25 1o 29 6annoB — orieHKa 35,
oT 21 mo 26 6amioB — OLeHKA 4,



or 15 o 20 0aymIoB — oneHKa 3,
MeHee 14 6autoB  — oreHKa 2.
JlonoJIHUTeILHbIE MATePHAJIbI
1. Tlepuommyeckas cucreMa xuMuueckux anemeHToB J[.M.Menneneena.
2. Tabnuua pacTBOPUMOCTH COJICH, KUCIOT U OCHOBAHUH B BOJIE.
3. DIEKTpOXUMUYECKUN Psijl HANPSHDKEHUH METAIIIIOB.
4. Kanbkynarop.

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

1) CiHan 2) CoHane 2
3) CiHan- 4) CyHzn- 6

A2. (1 6ann) Bemectra, umetoniue hopmysibl CH; — O — CH; m CH; — CH, — OH sBaistoTcs
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) Peaknun, B X0Jie KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTINEIUIIETCS BOJIA, HA3BIBAIOT

pEaKIHAMU:
1.  [erumparamumn 2.  JleramoreHupoBaHU
3. JeruaporajoreHupoBaHuUs 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) HeiitpanbHas; 2) kucnas;  3) conenas;  4) mieIovHAas.
AT7. (1 6ann) YKcycHas KUCTIOTa_He 6CHIYRAem BO B3aMMOJICHCTBHE C BEIIECTBOM

1) okcHI KaabITus 3) menn
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 BEIIECTBa, (hopMyJia KOTOPOTO

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

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

Yactr B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHE.
eeuiecmeo Haxoscoenue 6 npupooe
1) I'mroko3a 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 MEXKIYy pearcHTaMH U THIIOM PEaKIInu.
Peazenmui Tun peaxkyuu
1) C,Hy+ 0, — a) 3aMeIICHUE
2) CH;— 0) oxucneHue
3) CH;COOH + KOH — B) IPHCOETUHEHNE
4) CH4+ Cl, — r) oOMeHa

1) pa3JIoKeHHE
3. (2 6anna) YcTaHOBHTE COOTBETCTBUE MEX/y Ha3BaHUEM BELIECTBA H €T0 GOpMYIIOH.
Has3zeanue geujecmea Dopmyna



1) ametunen

a) CH3 - CH3

2) METaHOI 6) CHs- OH
3) mpomaHoBas KHCIIOTa B) CH=CH
4) aTan r) CH3- CH,- COH

1) CH3 -CH,-COOH

Yacte C 3aoanusn co c600600nbIM omeemom

1.

(3 6anna). OOBEM YTIEKHCIOTO Ta3a, KOTOPHIH 00pazoBaics B pe3yibrare ckuranus 10 i
areTuieHa, paBeH b

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

OCYILIECTBUTH MPEBPAIIICHHS:
CH, — C,H, — CsHi— xnopben3on. [laiiTe Ha3BaHUsI BEIICCTBAM.



HTorosasi KOHTpPoJbLHasA padoTa no xumuu 11 kiaace

IMosichuTeabHAsl 3anmuCcKa
[IpoMexyTouHast aTTecTalusi OXBaThIBAET CoJiepxaHue, BkitouyeHHoe B YMK no xumum -
coctasutenb O.C. 'abpuensa

HroroBas koHTpoJibHAsE paboTa COCTOUT U3 YacCTeH, KOTOpPBIE pa3IMyaloTcs Mo GopMme U
KOJIMYECTBY 3a/IaHUM, YPOBHIO CIIOKHOCTH.

Yacte 1 comepxut 10 3amanuii ¢ BBIOOpOM OTBeTa M 4 3aJlaHUs - C KPAaTKUM OTBETOM,
4acTh 2 COACPKUT 33JIJaHUS C PA3BEPHYTHIM OTBETOM.

K xaxmomy u3 3amanuii ¢ BEIOOpOM OTBeTa 4acTu 1 paboThl mpensaraercs 4 BapuaHTta
OTBETA, U3 KOTOPHIX TOJBKO OJIMH MPABWIbHBIN. 3a/IaHHE CUMTACTCS BBHIIIOJIHEHHBIM BEPHO, €CIIU
VUYEHUK BbIOpal HOMEp MPaBUIBLHOTO OTBETA. 3aJaHHe CUMTAETCS HEBBIOJHEHHBIM B
CIIEYIOIINX CIy4asX: YKa3aH HOMEp HEMPaBHIILHOTO OTBETA; YKa3aHbl HOMEpa JIBYX WM OoJjee
OTBETOB, JIa’K€ €CJIM CPEI HUX yKa3aH U HOMEP MPAaBUIIBHOIO OTBETA; HOMEP OTBETA HE YKa3aH.

B yactu 1 paGoThl B 3ajaHMsIX ~ MPEICTaBJICHBI ABE PA3HOBUIHOCTH 3aJjaHUM ¢ KPaTKUM
OTBETOM: 33/IaHHS Ha YCTAHOBJIGHWE COOTBETCTBUS M 3aJaHHsl C MHOXXECTBEHHBIM BBIOOPOM.
OTBeT Ha HUX y4JalIuecs 3alliChIBAIOT B BUIE HaOopa mudp 6e3 mpoodemnos.

B yacTtu 2 paGoThl mpeacTaBiIeHbl 3aaHus C Pa3BEPHYTHIM OTBETOM, OTBET Ha KOTOPOE
3aMKUCHIBAIOTCS YIAIIUMUCS CAMOCTOSTEIBHO B pa3BepHyTOoil opme. [IpoBepka mx BBITOJHEHUS
MIPOBOAMTCS HAa OCHOBE CIENMAIFHO pa3pab0TaHHON CHCTEMbI KPUTEPHUEB.

Pacripeneneane 3amaHuii UTOTOBOM PabOTHI MO €€ YacTIM C YYETOM MaKCUMAJIBHOTO
MEepPBUYHOTO 0asuia 3a BBIMOJHEHHE KaKI0i yacTu paboThl Aaercs B Tabmure 1.

Taoauna 1. Pacnipenesienne 3aJaHuii Mo 4acTsiM padoThl

Ne Yacrthb Yucio MakcuMaJIbHbIH Tun 3agaunii
padoThl 3aJJaHUH 0asn
1 gacTh | 10 14 10 3amaHus ¢ BEIOOPOM OTBeTa 6a30BOTO H
HOBBIILICHHOTO YPOBHS CIIOKHOCTH
3 4acTh 2 4 11 4 3a/1aHVsI TOBBIIIEHHOTO YPOBHS CIIOKHOCTH C
pELICHUEM 1 OTBETOM
Hroro 14 25

Tabnuna 2. PacnpenesieHne 3aJaHMii 10 COJEpP:KAHMIO, BHAAM YMeHHMH M crocodam
AeATeJbHOCTH

Ne IIpoBepsiemble 3J1eMeHTHI Ymenusi u cnoco0bl AeATeJIbHOCTH Yposensb Makcu
3aJaHus coJep:KaHMsA: CJIOKHOCTH MaJlb
HBbIH
0aJy
1 OcCHOBHBIE CBEJCHUS O ‘YMeHue onpenensiTh CTpOEHHE aToMa 1o b 1
CTPOEHUU aTOMOB nosioxkenuto B [1C JI.U. Menneneepa
2 3aKOHOMEPHOCTH U3MEHEHHUSI ‘YMeHue onpenensiTh 3aKOHOMEPHOCTD b 1
CBOICTB 3JIEMEHTOB U UX XUMHUUYECKHUX CBOWMCTB 3JIEMEHTOB 110
COEJIMHEHUH B CBSI3U C nonoxkenunto [1C JI.1. MenneneeBa
MIOJIOXKEHUEM B
Tlepuoauueckoit
CHUCTEME XUMHNYCCKUX
anemenToB J.U. Menaeneesa
3 3aKOHOMEPHOCTH H3MEHEHUS YMeHue onpenesnsaTh CTENEHN OKUCIEHUS b 1
CTEeNEeHEN OKUCIECHUS XUMHWYECCKUX BJIEMECHTOB I10 ITIOJIOKCHUIO
3JIEMEHTOB I10 MOJIOKEHHUIO B TIC .. MenneneeBa
I1C




4 Tunbl XUMHYECKOH CBSI3U YMeHue onpenesnsaTb TUIl XUMHUYECKOH 1
BEIIECTB CBSI3U
5 Homenknatypa XuMIYeCKUX 3HaTh KITaCCHU(UKAINIO HEOPTAaHIMIECKUX 1
COEIMHEHU I COEIMHEHUI U YMETb ONPEIENIATh KJlacc
JAHHOTO COCTMHECHUS
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 XuMHu4yeckoe paBHOBECHE U YMeTh onpeaensTh HanpaBieHUe 2
YCIIOBUS €T0 CMEIIEHUS XUMHUYECKON peakiny MNPy U3MEHEHUH
YCIOBUHI
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 PAacTBOPA U T.J.
12 OBP. PaccranoBka YMeHne paccTaBiIsATh KO UITHESHTHI 3
KO3 PHUIIEHTOB METOIOM METOZIOM 3JICKTPOHHOTO OalaHca,
ANIEKTPOHHOTO OajlaHca onpejieNieHue OKUCIUTENS U
BOCCTaHOBHTEJISI
13 YpaBHEHUS] XUMUYECKUX YMeHue cOCTaBISITh XUMHUUECKHE 3
peakuuit YpaBHEHHMsI pEaKIMU TI0 TPUBEACHHBIM
cXeMaMm, TOJIHbIE U COKpaIIeHHbIE HOHHBIE
YpaBHEHUS.
14 PacueTHas 3agaya ¢ Brruncienue konuuecTBa BEIISCTBA, 3

HMCIIOJIL30BAHUE MAacCCOBOM
JIOJIA PacTBOPEHHOTO 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 BBITIOJIHEHU 3aanuii yactu 1 3amanus 1-10 cocraBmuser:

3. BpeMs1 BbINOJIHEHUS] KOHTPOJIbHOM pPadoThI

[TpumepHOE BpeMsi BHITIOTHEHHS 33/IaHUS YaCTH 2 COCTABISET 5-7 MUHYT
Ha BrimosnHenue moBepouHoii padoTsl oTBoauTCA 40 MUHYT O€3 yueTa BpeMEHH, OTBEJIEHHOTO
Ha MHCTPYKTAX YYaIInuXcs.

4, CuctemMa OlleHUBAHNUS OTAEJbHBIX 3aJaHUI U PA0OTHI B 1EJIOM
3a BepHOE BHITIOTHEHUE KAXJIOTO ¢ 3amaHus 1 yactu ¢ Homepamu 1,2,3,4,5,10 paboTs

1-2 MUHYT.

yuauuiics noxydaer 1 Oami. 3a HeBEpHbBIN OTBET WIIM €r0 OTCYTCTBHE BbIcTaBisieTcs 0 0aios.

3a3amanusa 6,7,8,9 wactu 1 u 11 3aganue yactu 2 yqamuiics moimydaeT 2 6aiia 3a

BEPHOE BBIMIOJTHEHWE 33JIaHNUs, 32 OJJHY OIMOKY — 1 6ai, mpu aByX u 6oiee ommbok 0 6ayioB.

3a 3aaHuAX 2 4acTH yyamuecs nouydaioT ot 0 10 3 Gayios.

3ananmne 12. PacctaBsTe KO3 (GUIIMESHTH B YPaBHEHHUU METOJIOM JIEKTPOHHOTO Oamanca. YKaKuTe
OKHCITUTENb U BOCCTAHOBHUTEIIb.

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

(HOHYCKHIOTCH HUHBIC (1)0pMyHPIp0BKI/I OTBE€TA, HC HCKaXXarolnue €ro CMI)ICJ'Ia)

Bamer

DJIeMeHTHI 0TBeTAa:
1) CocTaBiieH 3J1eKTpOHHBIN OaJlaHC:




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

OrtBer HpaBHJ’ILHLIfI u HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC BBILIC 3JICMCHTHI

B otBete JonynicHa OIIMOKa TOJILKO B OJHOM U3 3JICMCHTOB

B otBete JONYHICHBL OIIHOKHU B JBYX DJICMCHTAX

Bce aneMeHTHI 0TBeTa 3aliCaHbl HCBCPHO

MakcuMaJIbLHBIH 0211

WO |IN|W

3apanmue 13.

ConiepkaHue BEPHOI0 OTBeTAa M YKa3aHUE M0 OLEHUBAHUIO 3a/1aHUsl 2 YaCTH

banabl

CocraBieHbl NPaBWIHHO BCE YpaBHEHHE peaknuu (yKa3zaHbl Bce Ko duuueHTsI). CocTaBIeHO
HOJIHOE U COKPAICHHOE HOHHOE YpaBHEHUE

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 3alKMCaHo0 MOHHOE

B ypaBHeHunsx He ykazaHbl KOA(QQUIHMEHTHI WK IOMYIIEHBI OIIMOKK B COCTaBJICHUH MPOIYKTOB
peakLuu TpeX YPaBHEHUM.

W3 Bcex ypaBHEHM JIUIIIb OJHO 3aIIMCAHO BEPHO

ypaBHeHI/IH COCTaBJICHbBI HEBCPHO

3aganue 14. Pemuure 3agauy.

3aI[aHI/Ie - KOM6I/IHI/IpOBaHHaﬂ 3ajja4a, B OCHOBC KOTOpOﬁ JABa THUIIA paC‘IéTOBZ BBIYHCIICHUS MacCOBOM J0JI1

PaCTBOPCHHOI'0 BEUICCTBA B pAaCTBOPE U BHIYMCIICHUE KOJIMYCCTBA BEUICCTBA, MaCChbl UJIN 00BéMa 110 KOJIMYCCTBY

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

Co;[ep»(aHI/Ie BCPHOT'O OTBCTA U YKa3aHUA 10 OLICHUBAHUIO
(Z[OHYCKEIIOTCSI HWHBIC Q)OpMyJ'II/IPOBKI/I OTBE€TA, HC HCKaXXarolnue €ro CMLICJ'Ia)

Bbammer

1) CocraBiieHO ypaBHEHHE PEAKIHH:
2) PaccunTaHbl Macca M KOJIMYECTBO BEIECTBA B PACTBOPE:
3) Onpenenén 00bEM MM Macca TpeOYEeMOro MPOIyKTa PeaKIUU MM UCXOTHOTO BEIIeCTRA

Ortser HpaBHHLHBIﬁ u HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC 3JICMCHTHI

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

[IpaBmibpHO 3anvicad | M3 Ha3BaHHBIX BBITIE dJIeMeHTOB (|- i 2-if)

Bce aimemeHTEI 0TBeTa 3amrcaHbl HCBCPHO

MakcumMaJabHBIH 0211

WO IR, |IN|W

Pexkomenodyemasn wikana nepesooa nepeuiHvlX 6au106 8 NAMUOAILIbHYI0 WIKATTY

«2» «3» «4» «5»

Menee 10 10-16 17-21 22-25

7. JlonoJIHUTEIbHbIE MATEPHAJIBI H 000Py10BaHHE
Heo6xomuMo npeocTaBuTh KaKIOMY YICHUKY:
- YEpHOBUK;
- Ilepuonnueckas cucrteMa xumudeckux 3nmemeHToB .M. Menneneesa
- Tabnwuia pacTBOpUMOCTH




Hrorosasi koHTpobHast padora 11 kiaacc
BAPHUAHT 1
Yacre 1

s evinonnenuss 3a0anuii 1-3 ucnonv3syime ciedyowuil psao Xumuveckux snemenmos. Omeemom
6 3adanusx 1-3 saensiemcs nociedo8amenbHOCMb Yugp, noo KOMOPbIMU YKA3AHbI XUMUYECKUe
a7leMeHmbl 8 OAHHOM pPsLOY.
1) Bi 2)N 3)Br 4P 5) Cl
OnpeaennTe ATOMbI KaKuUX U3 YKA3aHHBIX B pAAY 3JIEMCHTOB UMCIOT 3JICKTPOHHYIO KOH(I)I/IpraIII/IIO
BHEILHErO SHEPreTUYECKOTo YPOBHs NS NP°.
W3 ykazaHHBIX B ALy XUMHYECKUX HIEMEHTOB BEIOEPUTE TPH dJIeMeHTa, KoTopsle B Ileprnonnaeckoit
CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ . MeHI{eneeBa HaXxXogsiTCsAa B TJIaBHOM noArpymnrie OHHOﬁ T'pyIIblL.
Pacmomoxxure BBI6paHHI>IC OJIEMEHTEI B ITOPAOKE ocj1a0JIeHUsT HEMETAJNINUECKUX CBOMCTB.
W3 gucma YKa3aHHBIX B pAAy 3JIEMEHTOB BBI6epI/ITe JBa 2JIEMEHTA, KOTOPbIEC MOTYT IIPOABJIATH CTCIICHD
OKHCJIEHUS +7.

W3 npeanokeHHOro epeyHsi BEIOEpUTE 1Ba COCTUHEHUSI, B KOTOPBIX MIPUCYTCTBYET MOHHAS CBS3b
a) NaHCO; F) Cag(PO4)2
6) H,O 1) PCls
B) NH3
5. YcranoBuTe COOTBETCTBUE 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) okcux a3ota (V) 3) OKCH KMCITOTHBIMH
4) oCHOBaHHE

BCHICCTBO IMMPUHAIJICIKHUT.

Cxema peakuumu HN3meHeHue cTenneHH OKNCIEHN a30Ta
a) NH,Cl + CuO = CuCl,+H,0O+ N, +Cu 1) oT -3 mo +2
6) HNO3(pa36.) + Pb = Pb (N03)2 + HZO + NO 2) oT +5 1o +4
B)NH; + 0O, = NO +H,0O 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 MEXIY HA3BAHHEM COJH U €€ OTHOIIIEHUEM K THAPOIIU3Y.

HazBanue cosu OTHomeHne K TUAPOTU3Y
a) OpoMu HaTpHS 1) ruApON3 IO KATHOHY
0) dhocdar xamus 2) THIPOJIH3 110 AHHOHY
B) XJIOPHUJ HATPHUS 3) TMaPONN3 110 KaTHOHY U aHHOHY
r) cynbdu amroMuHUS 4) ruApoNU3y HE TOJBEpraeTcs

8. VYcranosute cooTBeTcTBHE MEX 1y HOpMYIIOH BelllecTBa M MPOIYyKTaMH, 00pa3yOIIUMHUCS TPU
JIEKTPOJIN3€ BOJTHOTO PacTBOPA ITOr0 BEIIECTBA HA MHEPTHBIX MIEKTPOIaX.

®opmyJia BemecTa IIpoaykTsI 3JIeKTpOIN3a
a) Na,S 1) Cu, Br,
6) N33PO4 2) Cu, O,
B) CuBr, 3) H,, S
F) AlBr3 4) H2, 02
5) H,, Br,
6) Al, Br,

9. VYcraHOBHTE COOTBETCTBHE MECXKAY YPAaBHCHHUEM PCAKIMU U HAIIPABJICHUEM CMCIICHU A
ITOJIOKCHUA XUMHUYCCKOI'0 paBHOBECUA npuU yeeiudeHuu 0daeleHUA.



YpaBHeHne peaKkumun HanpaBﬂeHne CMEIICHUA XUMHYECKOIo paBHOBECUSA

a) 2Hyr) + Oy = 2H,0 + Q 1) cMemaeTcst B CTOPOHY MPOIYKTOB PEAKIHH
0) Fe,05(45) + 3CO(,y = 2Fe(, )+ 3CO, - Q | 2) cMemaeTcs B CTOPOHY UCXOJHBIX BEIIECTB
B) Ny + 3Hyry = 2NH; 1+ Q 3) HE MPOUCXOIUT CMEIIECHUS PABHOBECHS

r) CO(py + 2Hy1 = CH30H() + Q
10. U3 npeaynoskeHHOro IepeyHs BHEIIHUX BO3ACHCTBUI BRIOCPUTE IBA THIIA PEAKIUM, K KOTOPBIM
MOYKHO OTHECTH B3anMojeiicTBre Mean ¢ xmopumom xenesa (111).
a) HeoOpaTuMas T') reTeporeHHas
0) KaTaauTHYECKas 1) 3aMEIICHUS
B) oOpaTtumasi

Yactb 2

11. K 285 r. PactBopa cynbdara HaTpus ¢ MaccoBoit moneit conmu 20 % nobasunu 50 T 3T0i xKe comu.
Onpenennure MacCOBYIO OO COJM B MOJTYYeHHOM pacTBope. OTBET 3alUIIUTE C TOYHOCTBIO 10 AECATHIX
B %.

12. PaccraBbTe B ypaBHEHHH KOI()(QUIIMEHTHI METOJIOM 3JIEKTPOHHOTO OajaHca, YKaKUTE OKHCIUTENb U
BOCCTAHOBUTEb.

Na,SO; + KMnO, + H,SO, = Na,SO, + MnSO, + K,SO, + H,O
13. OcymecTBUTE MTPEBpAIICHUS:
C Co» Co» KH&0, Cep» Cado; Cop

14. Kakas macca 25 %-HOi COJISHOM KUCIIOThI MOTpeOyeTcs st pacTBoperus 20 TpaMM OKCHIa MEAH

(1?

CucreMa oOlleHKH

Kpurepun u HopMbI oeHuBaHust padoT no xumun yqyammxces 10-11 kaaccos.
OneHka yCTHBIX OTBETOB.

OTmerka «5» - CTaBUTCA B TOM Clly4ae, €CIW YyYalluhcs TOKa3bIBa€T BEPHOE MOHHUMAaHUE
XAMHMYECKON CYLIHOCTU PacCMAaTPUBAEMBIX SIBJIEHUW U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA,
JlaeT TOYHOE ONpPEAECICHUE M HMCTOJIKOBAHHE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPHH, a TaKXe
MPaBUILHOE OIpeNeleHHe XUMUYECKUX BENWYMH, WX €IWHUI] U CHOCO00B HU3MEpPEHHUS;
MPaBUJILHO BBIMOJIHSET YEPTEKHU, CXEMbI M TrpaduKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIIPOBOXKAAET PacCKa3 HOBBIMU IPUMEPAMH, YMEET IIPUMEHUTH 3HAHUS B HOBOM CHUTYAlLMU IIPU
BBITIOJTHEHUH TPAKTUYECKUX 3aJJaHUI; MOYKET YCTAaHOBUTH CBSI3b MEXKIY M3y4aeMbIM U paHee
M3YyYECHHBIM MaTEpPHUAJIOM I10 KypCy XMMHH, a TaK K€ C MAaTEPUajIOM, YCBOEHHBIM I10 U3YyYECHHIO
JIPYTUX MPEIMETOB.

OtmeTka «4» - CTaBUTCS, €CIM OTBET YYEHUKA YJOBJIETBOPSET OCHOBHBIM TPEeOOBaHUSAM K
oTBeTy Ha «5», HO JaH 0e3 MCIIOJIb30BaHUS COOCTBEHHOrO IUIaHA, HOBBIX IMPHUMEPOB, 0e3
NPUMEHEHUs 3HAaHUI B HOBOM cHUTyaluu, 0e3 HCIOJB30BAaHUSA CBsI3ed C paHee H3YyYEHHBIM
MaTepUaJIOM, YCBOCHHBIM IIPU U3YYEHUU JIPYTUX NPEIMETOB; €CIU YYalIUICsA IOIMYCTUII OJHY
omunOKy Wian He Ooyiee NIBYX HEAOYETOB M MOXKET HX HCIPAaBUTh CaMOCTOSITEIbHO WU C
HEOOJIBIION MTOMOIIBIO YUUTEIS.

OtrMmeTrka «3» - cTaBUTCS, €CIM YYallMiicsl MPaBWJIBHO MOHMMAeT XHMHUYECKYIO CYIIHOCTb
paccMaTpUBAeMbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OTJeNIbHBIE MPOOeIbl B
YCBOGHHH BONPOCOM Kypca XHUMHH, HE TMPEnsATCTBYIONIME JaJbHEHIIEMYy YCBOEHUIO
IPOrPaMMHOI0 MaTephasia; yMeeT MPHUMEHATh IOJIyYeHHbIE 3HaHWUSA MpPU PEUICHUH MPOCTHIX
3aJa4 C UCMOJIb30BaHMUEM T'OTOBBIX (POPMYII, HO 3aTPYAHIETCS IPU PELICHUH 33/1a4, TPEOYIOIMUX



npeoOpa3oBaHus HEKOTOPHIX (opMmyr;monycTun He Ooriee OmHOM TrpyOoil ommOKH W OBYX
HEJI0OYETOB, HEe Oojiee OMHON rpyOOil W OJHON He TpyOol omuOku, He Ooyiee ABYX-TpeX HE
rpyObIX OMIMOOK, OAHON HE TpyOol OIMMOKM M TPEX HEIOYETOB, JOIYCTHII YETHIpE WIH MSATh
HEJIOYETOB.

OtrMeTKa «2» - CTaBUTCS, €CIIM YYAIIMHCS HE OBIAJEN OCHOBHBIMHU 3HAHHUSIMH M YMCHHH B
COOTBETCTBUHU C TPEOOBAHUSAMHU MPOrPaMMbI M JOMYCTHJI OOJIbIIE OIIMOOK M HEIOYETOB, YEM
HEOOXOIMMO TSI OLIEHKH <3 .

OuneHka nMCbMEHHBIX padoT.
OTtMeTKka «5» cTaBUTCS 32 pabOTY, BHITIOJHEHHYIO MOJTHOCTBIO O3 OMMO0OK U HEJ0YETOB.

OtMmeTka «4» CTaBUTCSA 32 pabOTY, BBIMOJIHEHHYIO MTOJHOCTBIO, HO TIPU HAJIMYWU B HEll He Ooiee
OJIHOM Ipy0Ooii oIMOKK M OHOTO HEZ0YeTa ; He OoJiee TpeX Hel04eTOB.

OtmeTka «3» CTaBUTCS, €CITM YYEHHK BBINOJHWI MPABHIBHO HE MeHee 2/3 Bcell paboThl Wiu
JIOTIYCTHJT He OoJiee OTHOM IPpyOOid OITMOKH M JIBYX HEJAO0UYETOB, HE O0JIee 0THOM TpyOoii U OaHOM
HerpyOoil ommOku, He Oojiee Tpex HErpyObIx OIMOOK, ONHOW HErpy0oil OMmMOKH W Tpex
HE/I0YeTOB, IPU HAJTMYUU YETHIPEX-TIATH HEJJOUETOB.

OTMeTKa «2» CTAaBUTCS, €CJIM YHUCIIO OMTMOOK M HEJOYETOB MPEBBICHIIO HOPMY OIICHKH «3» WU
BBINTOJIHEHO NIPAaBUIIBHO MeHee 2/3 Bceil paboThl.

Onenka KOMOMHHUPOBAHHBIX KOHTPOJIbHBIX PadoT.

[kana nepeBosa B NATHOAIIIBHYIO CUCTEMY OLIEHKU
OtmeTka «5» ctaButcs 3a BeinonHenue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BeinoiaHeHue 70-89 % paloTsl;
OtmeTka «3» cTaBuTcs 3a BoinonHenue 50-69%

OTMeTKa «2» cTaBUTCH 3a BhIOJIHEHHE MeHee 50%,

KpuTeplm OHCeHUBAHUSA TECTOBBIX KOHTPOJIbHBIX paﬁoT.

[IIkana nepeBoaa B NATHOAIIIBHYIO CUCTEMY OLIEHKU
OtmeTtka «5» ctaButcs 3a BeinonHenue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BeinoiaHeHue 70-89 % paloTsl;
OtmeTka «3» cTaBuTcs 3a BinonHeHue 50-69%

OTMeTKa «2» cTaBUTCH 3a BhITOJIHEHHE MeHee 50%,

Kputepun oueHuBaHusi IKCNEPUMEHTAJBHBIX YMeHHM (J1a0opaTopHble U NMPaKTHYeCKHe
3aaHuA).

Otrmerka «5» craBuTcsd ecnu padoTa BBINOJHEHA TOJHOCTBIO M MPABUJIBHO, CIETaHbI
IpaBUJIbHbIE HAOIIOICHNS U BBIBOJIBI;

HKCIEPUMEHT OCYIIECTBIIEH IO IJIaHy C Y4E€TOM TEXHUKU O€30IacHOCTU U MpaBMJl pabOTHI €
BelIeCTBaMH U 000PYAOBAHUEM;

IPOSIBJIEHBI OPraHU3aLMOHHO - TPYAOBBIE YMEHHS, TIOJIEPKUBAIOTCS YUCTOTA pabovero MecTa u
MOPSAIOK (Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCSI pEaKTHUBbI)

OtrMmeTrka «4» CTaBUTCSI €CIH pa60Ta BBIIIOJIHCEHA IIPaBHUJIBHO, CACJIaHbl TIIPAaBUJIIBHBIC
HaOJIOIEHUST ¥ BBIBOJBI, HO TIPU ATOM 3KCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JIOMYIICHbI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BellecTBaMU U 000py/I0BaHUEM.



OtmeTrka «3» cTaBuTCS eciu paboTa BBHINOJHEHA MPABHJIBHO HE MEHEE YeM HAIOJOBHUHY HIIU
JOTyIIIeHa CYIIIECTBEHHAs OIMMOKAa B XOJi¢ JKCIEpHUMEHTa B OOBSCHEHHWH, B OQPOPMIICHUHU
paboThl, B COOJIOJICHUM TIPAaBHJI TEXHUKH OC30MACHOCTH Ha paboTe C BEHIeCTBAMH U
000pyI0BaHUEM, KOTOPAs UCIIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS

OTmeTKa «2» CTaBUTCS €CIM JOMYLICHbI Oojiee JABYX CYIIECTBEHHBIX OIIMOOK B XOJe:
HKCIEPUMEHTA, B OOBSICHEHUH, B OOPMIICHHUH PAa0OOTHI, B COONIOJEHUH MPAaBUI TEXHUKU Oe3-
OMACHOCTH MpU paboTe C BEIIECTBAMH M OOOPYIOBAaHHEM, KOTOpPHIE YYAIIMIiCs HE MOXKET
UCTIPAaBUTH JJAKE 0 TPEOOBAHHUIO YUUTEIIS.

OneHka NpoeKTHBIX padoT.

OtrMeTKka «5» CTaBUTCS €CIM IETb YETKO cPopMyaupoBaHa M yOEIUTEIbHO OOOCHOBAHA.
[IpencraBien pa3BepHYTHIA IUIaH JOCTHIKEHHMS LENM MpoekTa. Tema mpoekTa pacKpbiTa
IIOJIHOCTBIO u HCYEPIBIBAIOIIE.
Pabora conep:kuUt J0CTaTOYHO MOJIHYIO HH(OPMALIMIO U3 PA3IMYHBIX UICTOYHUKOB. [IpeacTraBnen
aHaJ M3 CHUTYyallWil, CKJIAJbIBABIIMXCS B XOJ€ paldOThl, CHACIaHbl HEOOXOJUMBIE BBIBOJBI,
HAaMEUYeHbI MEepCIeKTUBBl paboThl. PaboTa oTnuvaercss TBOPUECKUM MOIXOAOM, COOCTBEHHBIM
OpUTHMHAJILHBIM OTHOIIEHUEM aBTOpa K Hjiee npoekrta. PaboTa oTauyaeTcst 4eTKUM U rpaMOTHBIM
opopMIIeHHEM B TOYHOM COOTBETCTBHHM C YCTAaHOBJIEHHBIMHM TpaBWIaMH. BrIcTyrneHue
COOTBETCTBYIOT TPEOOBAHUSM ITPOBEACHHUS MMPE3CHTAIIMK, OHO HE BBIILIO 32 PAMKU PETIaMEHTa,
aBTOp BIaJEeT KyIbTYpOH OOILIEHHS C ayAUTOPHEH, MpEe3eHTAIUsl XOpPOIIO MOArOTOBJICHA,
aBTOpy YJAJIOCh 3aMHTEpPEcOBaTh  ayauTopuio. [IpoJyKT TOJHOCTBIO  COOTBETCTBYET
TpeOOBaHUSM KauecTBa (ICTETUYEH, YAOOEH B HCIOJBb30BAHMMU, COOTBETCTBYET 3asBICHHBIM
1essim).

OtMmeTKka «4» cTaBUTCS €cliu LeNb chopMynrpoBaHa, HO He 00ocHOBaHa. IIpeacraBien KpaTkui
IUIaH JOCTMD)KEHUS LIeNU NMpoekTa. Tema MmpoekTa pacKkpbiTa HE MOIHOCThIO. PaboTa comepxut
HE3HAUYUTEJILHBIH 00beM HOI[XOZ[SIHIGI\/JI I/IH(i)OpMaHI/II/I N3 OTpPaHUYCHHOI'0 4YMCJia OAHOTHUITHBIX
UCTOYHUKOB. [IpencTaBneH pa3BepHyThIH 0030p pabOTHI 10 JOCTHXKEHUIO LIeJel, 3asBICHHBIX B
npoekte. Pabora camocTOsTENbHas, AEMOHCTPUPYIOILAs CEPbE3HYK 3aUHTEPECOBAHHOCTh
aBTOpa, IMPEINPHUHATA MOIBITKA MPEICTaBUTh JUYHBIM B3IV HA TEMY IPOEKTa, MPUMEHEHBI
AJIEMEHTHl TBopYecTBa. llpennpuHATHI NONBITKU O(QOPMUTH pabdOTy B COOTBETCTBUHM C
YCTAaHOBJICHHBIMU IIpaBWJIAMH, TPUAATH €M COOTBETCTBYIOUIYIO CTPYKTypy. BricTyruieHune
COOTBECTCTBYIOT Tpe6OBaHI/I$IM MMPOBEACHUA MMPE3CHTAIMU, OHO HEC BBIILIO 3a paMKHU PETJIaMCHTA,
HO aBTOp HE BJaJeeT KyJIbTypod oOIIeHus C ayauTopued (yMeHHe OTBedYaTh Ha BOIPOCHI,
JIOKa3bIBaTh TOUKY 3peHUs). [IpOyKT HE OHOCTHIO COOTBETCTBYET TPEOOBAHUAM KayeCTBa

Otrmerka «3» cTaBUTCS ecnu 1elb chOpMyIUpoBaHa HEUYETKO MO0 HEe chopMynupoBaHa.
[IpencraBieHHbIN TUIaH HE BEAECT K JOCTHIKEHHUIO LEIM TpoekTa. Tema MpoeKTa pacKpbITa
dbparmenTapHo. bonbinas yacTe npeacTaBieHHON MHGOPMAIIMK HE OTHOCHUTCS K TeMe padOTHI.
AHann3 3aMEHEH KpaTKUM ONHMCAaHMEeM XoJa U Topsaka paboTel. ABTOp MPOSBHI
HE3HAYMUTEIbHBI MHTEPEC K TeMe MPOeKTa, HO HE MPOJAEMOHCTPUPOBAT CaMOCTOSTEIIbHOCTH B
paboTe, HEe HCMOIH30BAT BO3MOXKHOCTH TBOPUECKOTO MOAXoAa. B muchMeHHO# yacTu paboTh
OTCYTCTBYIOT YCTAHOBJICHHBIE IPABUJIAMH MTOPSJIOK M YETKask CTPYKTypa, JOMYIICHBI ONIHOKH B
opopmiieHud. BBICTyIUIEHHE HE COOTBETCTBYET TpPeOOBAHMSM TMPOBENCHUS TPE3CHTAIINU.
[IpoekTHBIN TPOAYKT HE COOTBETCTBYET TpEOOBaHUSIM KayecTBa (ACTETHKA, YAOOCTBO
UCIIOJIb30BaHMsl, COOTBETCTBHE 3asIBJICHHBIM IIEIISIM)



Onenka ymMeHMii peliaTh pacyeTHbIe 3a4a4M.

OTMeTKa «5» CTaBUTCI €CIIH B JIOTHYCCKOM pacCy’xi€CHUN U PCIICHHUU HCT OH.II/I6OK, 3azada
pE€ui€Ha panuoHaJIbHBIM CHOCO6OM;

OTmeTka «4» CTAaBUTCS €CIIM B JIOTMUECKOM PACCYXIEHUM U PEIICHUs HEeT CYLIECTBEHHBIX
omuOOK, HO 3ajJaya pellleHa HEepalHOHAJIbHBIM CHOCOOOM, WJIM JIONYLIEHO He Ooiee ABYX
HECYILECTBEHHBIX OLIMOOK.

OTrmeTka «3» CTaBHUTCI €CIU B JIOTHYSCKOM pacCyXKa€HUKU HET CYIICCTBCHHBIX OIHI/I6OK, HO
JomyuieHa CynmeCTBCHHAasd omnOKa B MATEMATHYCCKUX pacucTax.

OTtMeTKa «2» CTaBUTCA €CIIM UMEETCS CYIIECTBEHHbIE OIIMOKHU B JIOTUYECKOM PACCYXJACHUU U B
PELICHUH.

Ouenka yMeHUH peliaTh 3KCIePUMEHTATbHbIE 32124 M.

HpI/I OLCHKC JTOr0 yYMCHHA CICAYCT YUYUTHLIBATDH Ha6JIIOIICHI/I$I YUUTCIIA U NPCABABISCMBIC
yqamuMmces pe3yJibTaThbl BBIITOJIHECHUSA OIIBITOB.

OtMeTKa «5» CTaBUTCS €CIU IUIAH PEIICHHS 3a7add COCTaBIICH IPABWIBHO, OCYIIECTBJICH
nox0op XWMHYECKHX PEAKTHBOB M OOOpYIOBaHUS, MAHO IIOJHOE OOBSICHCHHE W CJICITaHbI
BBIBOJIbI.

OtrMeTka «4» CTaBUTCS €CIIM IUIAaH PEIIEHUs COCTaBJEH MPaBUIbHO, OCYIIECTBIEH MOJ00D
XMMHUYECKHX PEaKTUBOB U 000PYIOBaHMS. JOIMYILEHO He 0oJiee ABYX HECYILECTBEHHBIX OIINOOK
(B 0OBSICHEHHH M BBIBOJIAX).

OTmeTKka «2» CTaBUTCS €CIM IUIaH PELICHMs COCTaBJIEH NPAaBMIIBHO, OCYILECTBIIEH MOAOOp
XUMHYECKHX PEaKTHBOB M 00OPYIOBaHUS. JIOMYIICHA CYIIECTBEHHAs! OMMOKAa B OOBSICHEHUH U
BBIBOJIAX.

OTMmeTKa «2» CTaBUTCS €CIU JOIMYIIEHBI JIBE M OoJiee OomMOKH (B TUIAHE pelIeHus, B MoA00pe
XUMHUYECKHX, PEaKTUBOB U 000pPY/I0BaHUS, B OOBSICHEHUH U BBIBOJIAX ).

Ouenka pedepara.

N3noxeHHOE€ MOHUMAaHHUE pe(bepaTa KaK HEJIOCTHOI'O aBTOPCKOI'0 TCKCTa ONPCACIACT KPUTCPHUU
€ro OLICHKH:

- HOBHM3HA TEKCTa,
- 000CHOBaHHOCTb BBIOOpA HCTOUHUKA,;

- CTCIICHb PACKPBITUA CYHIHOCTH BOIIPOCA;

- 000 IeHus! TpeOOBaHUN K 0(OPMIIEHHIO.
HoBwusHa Tekcra:

a) aKTyaJbHOCTh TEMBI MCCIICIOBAHMS;

0) HOBH3HA U CaMOCTOSITENIbHOCTh B TOCTaHOBKE MPOOIeMbl, (OpMYyJIHMPOBAaHHE HOBOT'O acIeKTa
U3BECTHOM NMPOOIIEMBI;

B) yMeHHUeE paboTaTh C IUTEPATYpPOil, CHCTEMATU3UPOBATh U CTPYKTYPHUPOBATh MaTepuall;
I') CAMOCTOSITEIbHOCTh OLIEHOK U CYXJICHHIA;

I[) CTUJICBOC CIUHCTBO TCKCTA, CAUNHCTBO KaHPOBLIX YCPT.



CreneHb pacKpbITHs CYIIIHOCTH BOTIPOCA!

a) COOTBETCTBHE IIJIaHA TeMe pedepara;

0) COOTBETCTBUE COJICPKAHUS TEME U TUTaHy pedepara;
B) IIOJIHOTA U TJTyOMHA 3HAHUH 110 TEME;

r) yMeHHe 0000marh, JenaTh BBIBOJBI, CONOCTABIIATH PA3IMYHBIC TOYKH 3PCHHS 10 OJHOMY
BOIIPOCY

O00CHOBAaHHOCTh BBI60pa HCTOYHHKOB:

a) OIIEHKA MCIOJIb30BAHHOW JIUTEPATYPHI: MPUBJICUCHBI TU HANOO0JIEe U3BECTHBIE pa0OTHI 110 TEME
HUCCIICO0BaHUA (B T.49. JXYPHAJIbHBIC Hy6JII/IKaI_II/II/I IIOCJICAHHUX JICT, IIOCIACAHUC CTATHCTUYCCKUC
JIAHHBIC, CBOJIKH, CIIPABKH U T.1.).

Cobumoienne TpedoBaHui K 0OPMIICHHIO:

a) HAaCKOJIbKO, BEPHO, O(POPMIICHBI CCHUIKM Ha UCIOJIB3YEMYIO JINTEPATYPY, CIUCOK JIUTEPATYPHI;
0) olleHKa TPaMOTHOCTH M KYJIBTYpBI U3J0XKEHHU (B T.4. opdorpaduyueckod, MyHKTYaIIHOHHOM,
CTHJIUCTUYECKON KYIbTYpbI), BIaJICHHE TEPMUHOJIOTHEH;

B) coOuroieHre TpeboBaHui K 00bEéMy pedepara.
VYyamuiics npeacTaBiseT peepar Ha peleH3UI0 He TI03/IHEE YKa3aHHOTO CpOKa.
s yeTHOTO BBICTYIUIEHUS yyamiemycs 1octaTouHo 10-20 MunyT.

OTtMeTKa «5» CTaBHUTCS, €CIIM  BBINOJHEHBI BCe TPEOOBAHMUS K HAIMCAHUIO U 3amuTe pedepara:
o0o3HayeHa npobiema U 00OCHOBaHA €€ aKTyalbHOCTb, CJAETIAH KPAaTKUN aHAINU3 PAa3IUYHBIX
TOYEK 3pEHMsI Ha PAacCMaTPUBACMYIO MPOOJIEMYy W JIOTHYHO H3JI0KEHAa COOCTBEHHAs MO3UILINS,
chopMynupOBaHbl BBIBOJbI, TE€Ma pACKpPbITA TMOJHOCTBIO, BBIAECPKAH OO0BEM, COOIOACHBI
TpeOOBaHMsI K BHEIIHEMY O(GOPMJICHHUIO, JIaHbl TPABHJIbHBIE OTBETHl HA JIOMOJHHUTEIBHBIC
BOTIPOCHI.

OTmeTka «4» CTaBUTCS, €CIHM BBINOJHEHbl OCHOBHbIE TpeOOBaHUS K pedepary M ero 3ammure
BBIMIOJIHEHBI, HO MpPH 3TOM JONYILIEHbl HEAOYETH. B yacTHOCTH, MMEIOTCS HETOYHOCTU B
W3JIO)KEHUU MaTepuana; OTCYTCTBYET JIOTMYECKas IIOCJIEI0BAaTEIbHOCTh B CYXKICHHAX; HE
BbIIEp)KaH 00bEM pedepara; HMMEIOTCS YNyIIeHHs B O(OpPMIIEHMH; Ha JOIMOJIHUTEIbHbIE
BOIPOCHI IIPH 3aILUTE JaHbl HEMTOJIHBIE OTBETHI.

OtrMmetrka «3» CTaBUTCS, €CIM HMEIOTCS CYUIECTBEHHbIE OTCTYIUIEHHS OT TpeOOBaHUM K
pedepupoBanuo. B yacTHOCTH: Tema OCBellleHa JUIIb YaCTUYHO; JOMYIIEHbl (haKTHUYECKHUE
OIIMOKK B COJEp)KaHMU pedepaTa WM IPHU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpPEMs
3aIUTBI OTCYTCTBYET BBIBOJ.

OtMeTka «2» cTaBUTCH, €ClIM TeMa pedepara HE pacKpbiTa, OOHAPYKHUBAETCS CYIIECTBEHHOE
HENOHUMaHUe IPOOIJIEMBI.



YYEBHO-METONYECKOE OBECIIEYHEHUEOBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI V1A YYEHUKA

*  Xwumus, 10 xnacc/ [TyzakoB C.A., Mamnuna H.B., [TonkoB B.A., AkimoHepHoe
obmectBo «M3marenscTBo «lIpocBemnieHne»

*  Xwummus, 11 xnacc/ [lyzakoB C.A., Mamnuna H.B., [TonkoB B.A., AkimoHepHoe
obmiectBo «M3marenscTBo «IIpocBenieHue)

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

Xumusi (6a30BbIii ypoBeHb). Peanmmsanus tpeboBanuit d@I'OC cpennero oobiero
o0Opa3oBaHMs: METOAWYECKOE Tocobue anst yuurtens nona pemaxkuueil A.A. Kasepunoit. M.:
OI'BHY "Uuctutyt crpareruu pa3Butus oopazosanus', 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru/ - Enunas xomiekius IH(pPOBBIX 00pa3oBaTeIbHBIX

pecypcoB
http://him.1september.ru/ - snextponHas Bepcus razersl "Xumus" npuioxenue kK 1

ceHTsops"

http://pedsovet.org/ - ITexcoser.

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

http://festival.1september.ru/subjects/4/ - dectuBans neparornvyeckux uaei " OTKPHITHINA
ypok". Pa3paboTku ypoKOB IO XUMUHU

http://som.fsio.ru/subject.asp?id=10000755 meToauyeckue  pa3pabOTKH  YPOKOB,
nabopaTopHble pabOThl, TECThl U KOHTPOJIbHBIE pabOThl, OJMMIIMAMABI, BHUAECOOIBITHI,
XUMUYECKHE 33/1a4H, UHTEPHET-YUeOHUKH 110 XUMUH .

http://www.alhimik.ru/ - AJIXUMUK. Metoauueckue peKOMEHIAIMK JUTS YUIUTEIIEH
XUMHH, CIPABOYHUKH, OMOrpaduu BETUKUX XUMHUKOB, pasaensl "Becenas xumuga", "Xumus Ha

Ka)KIIBIH JIeHb"
http://www.chemistry.narod.ru/ - CoaepXUT HCTOPUIO CO3JaHUS W Pa3BUTHUSA

MEePHONYECKON CUCTEMBI 3JIeMeHTOB (cchutka "My3eit"),

http://hemi.wallst.ru/ - DnexTpoHHBII YUEOHHUK 110 XUMHH ISl CPEAHEH IIIKOJIBI

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

http://www.chemistry.ssu.samara.ru/- Opranuveckasi XUMHsI - Y4eOHUK Ui CpEeIHEH
IIKOJIBI

http://www.edu.yar.ru/russian/cources/chem/ - 3amaum mIg onMMIMan 10 XHMHH,
OIMCAaHWE WHTCPECHBIX XMMHYECKUX OIBITOB, CIIOBAPh XUMHUYCCKUX TEPMHHOB, CBEIICHUS W3

TeOXUMUH (ITPOUCXOKICHUE U XUMUIECKUI COCTaB HEKOTOPHIX MHUHEPAIOB)
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OOpa3oBarenbHblii cepBep
tectupoBaHus. becruiatHoe on-line TecTupoBaHKE IO XUMUH
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