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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpeIHEro o0Oiero o0pa3zoBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-03 «O06
oOpazoBanuu B Poccuiickoit @eneparun», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanpHOI 00pa3oBaTEIHLHON MPOTPaMMEBI cpeHeTo oo1ero oopazosanus (GOIL
COO), mpencraBieHHbIX B DemepadbHOM TOCYIapCTBEHHOM 00pa30BaTEILHOM
crangapte COO, ¢ yu€rom Konuenuuu mnpernojaBaHus y4eOHOTO IMpeaMera
«XuMus» B oOpaszoBaTelbHBIX opranuzanusx Poccuiickoit = dexaeparum,
peanu3yronMx OCHOBHbIE 00pa30BATENbHbIE IPOIPAMMBI, 1 OCHOBHBIX MOJIOKEHUI
«Ctpareruu pa3Butusi Bocnutanus B Poccuiickoit @enepaunu Ha nepuon a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabdOTKE MPOrpaMMbl MO XUMHUHU, K OIPEAECICHHUIO
oOwiel cTpareruu oOy4eHHsl, BOCIUTAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» st 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHentyainbHbie TonokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
COJICp>KaHMs, PE3YyJbTaTOB OOy4YeHUS W TpPeOOBAHUM K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpraHU3alNK, SIBISETCS HEOThEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM OJTallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYIIUX
LEJOCTHOM CHUCTEME XHMHUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKA, a TAKKE IKOJIOTMIECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
U TIpUpOJHON cpexne. Peanmsyercss xuMmuueckoe oOpa3zoBaHue OOydaroImMXcs Ha
YPOBHE CpETHETO 00IIero 00pa3oBaHus CPECTBAMU YU€OHOTO MpeaMeTa « XUMUS,
CoZIepKaHUE U TMOCTPOEHUE KOTOPOro OIpPEAENIEHbl B MpPOTpaMME IO XUMHUHU C
y4€ToM crnenuduKd HAyKH XUMHUM, €€ 3HAYeHUs B IO3HAHUW MPUPOJLI U B
MaTepHAIbHON KU3HU OOIIECTBa, a TAKXKE C YUETOM OOIIUX IIeJIel U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBbl CpPEIHEro  oOIero
obpazoBanust B Poccutickoit deneparum.

XuMusl Kak 3JIEMEHT CUCTEMbl €CTeCTBEHHBIX HAyK HIPaeT 0COOYyIO POJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3IaHMM HOBOM 0a3bl MaTepuaibHOU KYJIbTYPHI.
OHa BHOCHT CBOM BKJIaJl B pOpMHUPOBAHUE PAITMOHATBLHOTO HAYYHOTO MBIIIICHUS, B
CO37IaHUE IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpYXKAIIIeM MHUpPE KaK O €IUHCTBE
MPUPOIBI U YEJOBEKa, KOTOpoe (HOpPMHUPYETCSs B XUMHH Ha OCHOBE TOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOAEHCTBYS C IPYTMMHM €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KU3HU Kaxaoro uieHa obOmiectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAallpaBlicHA Ha pEUICHUE
rI00ampHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTUSL YENIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON O€30aCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM C OOUIMMH IEJIMM M TPUHLIUIAMHU CPEIHEro OOIIero
oOpazoBaHust cojiepkanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbI YPOBEHB
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydaronuxcsi, HEOOXOJUMYIO MM JUJIi  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYECHHS B JKH3Hb COLIMYMa, NPOJOJLKEHUS
00pa30BaHUsl B Pa3IMYHbIX 00JIaCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsomMHA  npeaMeTa «XUMHUS» ABISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOwW@ass W HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU [0 HEOPraHWYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 00ILed XUMHH) U
OpraHu4eckor xumuu. POopMUpPOBaHUE JAHHOW CUCTEMBbI 3HAHUM IIPU U3YYECHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOro00pasus
BEILIECTB HA OCHOBE OOLIUX MOHATUNA, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumuss» u «OOmas u
HEOpraHuyeckass XUMHUsS» CcQOpMHpOBaHA B IMPOTrpaMME MO XUMHH Ha OCHOBE
CUCTEMHOIO IMOJAXO0Ja K H3Y4YEHHMIO Y4YeOHOro Marepuana M 0OycJOBIIEHA
MCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha ONPEEIEHHBIX TEOPETUYECKHUX
ypoBHsX. Tak, B Kypce OpPraHM4YeCKOM XMMHUHU BELIECTBA PACCMATPUBAIOTCA HaA
YPOBHE KJIACCUYECKOW TEOPHUM CTPOCHUS OPTAHMYECKHX COCIMHEHUH, a TAKXKE Ha
YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX ITPEIACTABICHUM O CTPOCHUM BEILECTB.
Cenenusi 00 wH3y4aeMblX B Kypce BEIIECTBaxX JAIOTCS B Pa3BUTHUU — OT
YTJIEBOJOPOAOB 1O CJOXKHBIX OHOJOTMYECKH aKTHBHBIX coeauHeHud. B kypce
OpraHUYecKON XHMMHUM TMOJYYaloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs IEPBOHAYAIbHBIE MPEACTABICHUS O XUMHUUECKON
CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB
OT UX CTPOECHUS, O XUMHUECKON PEAKLINH.

[Ton HOBBIM yrjaoM 3peHuss B mpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsi H3YYEHHbIH Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU MaTepuan U (AaKTOJOTMYECKHE CBEACHHS O BellecTBaX U
XUMUUYeckoi peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHS» O00YyYaromMMCsl TPEIOCTaBIsSETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3MIIMM,



rIyOKe TOHATh HWCTOPUYECKOE W3MEHEeHWe (QYHKIHMA STOTO 3aKOHa — OT
0060011ar0111eH 10 OOBACHSIONICH U MPOTHO3UPYIOIESH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BEILIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBAax M MPUMEHEHHH, a TAKXKE O XMMHUYECKHUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NMPOTEKaHus fonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTaMu
COJICpKaHUs, UMEIOIIMMH KYJbTYPOJOTMYECKUM W MNPUKIATHON Xapakrep. JTU
3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHUU C JPYTUMHU HayKaMU,
PacKphIBaIOT €€ poJib B ITO3HABATEIILHON U MPAKTUUECKON JIEATEIbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHUSI K MPOIECCY TBOPUECTBA B 00JaCTH TEOPUU
Y MPAKTUYECKUX MPUII0KEHUN XUMHUHU, IOMOTAIOT BBIIMYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX MpoOJieMaxX, CBSA3AHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIUIO U PUMEHSITH €€ J1JIs TIOTIOIHEHUS 3HAHUH,
pElIeHUS] MHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a/1a4. B
LIEJIOM COJiep)KaHuEe Y4eOHOTOo mpeaMeTa «XuUMHs» JaHHOTO YPOBHS H3YUYEHUS
OpPUEHTUPOBAHO Ha (JOPMHUPOBAHUE Yy OOYUAIOITUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (QuIocodpCKUX UAeH, TaKuX Kak: MaTepuajbHOE €JIMHCTBO
HEOPTraHUYECKOTO U OPraHUYEeCKOro MHUpa, 00YCIOBICHHOCTb CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, T0O3HABAEMOCTh MPUPOIHBIX SIBIICHUN ITyTEM SKCIIEPUMEHTA
W peuieHUus NPOTUBOPEUMA MEXKAY HOBBIMH (hakKTaMU M TEOPETUUECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUH B PEIICHUM SKOJIOTMYECKUX MPOoOJieM, a
TaKkke MpoOJeM COepeKEHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTHS U COIMAIM3AIUU
oOy4Jaronuxcsi MPUHATBIE MPOTrPaMMOM O XUMHUHU TOJXOIbl K OINPEIACICHHUIO
colepKaHUsi W TIOCTPOCHHUS TpeIMeTa MpeayCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIBHBIX YUYCOHBIX JEUCTBUHN, UMEIOIINX 0a30BOE 3HAUCHUE IS Pa3TUYHBIX
BUJIOB [ICATEJIILHOCTH: PpEIIeHUs TMpoOJieM, IOWCKa, aHajdu3a W 00paboTKu
uHboOpMaIIMK, HEOOXOAUMBIX JMJII TPHUOOPETEHHUS OIbITa MPAKTHYECKOW U
UCCIIEOBATEIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpernojaBaHus XMUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus, MPU ONPEICICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IIeJel HW3ydeHHs TpeAMeTa HalpaBiIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIUYECKON TOYKHM 3PEHUS] TaKOW MOJXOJ K OMPENCIICHUIO IeNied HU3ydeHUs
npeaMeTa SBIISIETCS BIIOJIHE OITPaBIaHHbBIM.



CornacHo JaHHOW TOYKE 3pEHUSI TJIaBHBIMU IEJISIMA HU3YyUYECHUS MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmupoBaHme cHCTEeMBl XHMHYECKHMX 3HAHMA KaK  Ba)KHEHUIIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIE MOHATHUA, (yHAaMEHTAIbHbIE 3aKOHBI U TEOPUH XHUMUH,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M INMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEHN UX
Pa3BUTHUA U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XMMHUYECKUX PEAKITNi, HEOOXOUMBIX TSI TPUOOPETCHHSI YMEHUN
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XMUMHUYECKHUX SIBICHHI, UMEIOIIUX
MECTO B MIPUPOJIE, B MPAKTUYECKON U MMOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JIEATENLHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHMHYECKOTO OKCIEPUMEHTa, COOJIOJIEHUEM TPaBUII
0€30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsny ¢ atuM, comepxareiabHasi XapakKTEpUCTUKa 1eJIel U 3a7ad U3y4eHUs
npeaMeTa B MporpamMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CHUCTEME CpelHero oomero odpazoBanusi. CerojHs B
MIPENoJaBaHU XUMUU B OOJIbIIIEH CTENEHU OTIAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE  coJiepKaHus OOy4YeHHUs, OpPUEHTUPOBAHHONW HAa TMOATOTOBKY
BBIITYCKHUKA OO0IIe00pa30BaTeIbHONW OpraHu3alluy, BIAJICIONIETO HE HaOOpoM
3HaHWM, a (QPYHKIMOHAIBHOW TPAMOTHOCTBHIO, TO €CTh CHOCO0AMH U yMEHUSIMU
AKTUBHOI'O MOJIyY€HUSI 3HAHU U TPUMEHEHUS UX B PEAIbHOW KU3HU JJI PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3ydYEeHUU NpeaMeTa « XUMUSD TOMUHUPYIOIIEE 3HAUCHHE
MpUOOPETAIOT TaKKUE LETU U 3a1a4H, KaK:

afanTanys 0O0ydJaroluXcsl K yCJIOBHSIM JUHAMUYHO PAa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHUEM;

dbopMupoBaHUE Yy OOYYAIOIIUXCS  KJIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HWMEIOIMMNX YHUBEPCAIbHOE 3HAUYCHHUE [JI PAa3JUYHBIX BHJIOB
JeSTELHOCTH: PENICHHs MpoOJieM, TIOUCKa, aHar3a U 00paboTKU MH(POPMAIINH,
HEO0OXOIUMBIX TSl TPHOOPETEHUS OTIBITA IEITETLHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XHMHUHU, a TaKXe ISl OLUECHKU C TO3UIMK SKOJIOTHYECKOU
0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUECKUX MPOIECCOB Ha OPTaHU3M
YeJIOBEKA U PUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yJaromuXcs: ClIOCOOHOCTH CaMOCTOSITEIbHO IPUOOPETaTh HOBHIE
3HAHUS IO XUMHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, MCIIONIb30BATh
COBpPEMEHHbIE MH(OpMAIIMOHHBIE TEXHOJIOTUH JIS MOKMCKAa M aHajlu3a yuyeOHOH H
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIePIKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Yy 00YUAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBINJICHHS], HA0II0AaTEeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, IMpPH IUIAHUPOBAHHHM U TPOBEJCHUUA XHUMHYECKOTO
HKCIEPUMEHTA;

BOCIIMUTAHUWE y OOy4aromuxcsi YyOeKIEHHOCTH B T'yMaHUCTUYECKOH
HANpPABIEHHOCTH XWMHHU, €€ BaXXHOW pPOJM B PpEUICHHH TJ00aIbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOAOIIOIB30BAHNSA, TONOJHEHHUS YHEPTETHUYECKUX PECYPCOB H
COXPAaHEHHUsI MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOIIEHUS K MPHUPOJAE U CBOEMY 3I0pPOBBIO, a TaKK€ MPUOOPETEHHs OIbITa
WCIIONIb30BAaHUSl TOJMYYCHHBIX 3HAHUW MJIs1 TPUHSATHS TPaMOTHBIX DEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMU SIBJICHUSIMH.

B yueOHOM miaHe cpegHero oOmero oOpa3oBaHUA MNPEaMET «XUMUD)
0a30BOr0 ypOBHS BXOJUT B COCTaB IpeaMeTHON obmactu «EcTecTBeHHO-HAYyIHBIC
OPEIMETHI».

OO1ee 9rcio 4acoB, OTBEIEHHBIX IS U3yUEHUSI XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazopanus, coctapisger 102 gaca: B 10 knacce — 34 gaca (1 gac
B Hegento), B 11 kiacce — 68 yaca (2 yaca B HEZIEIO).



COILEP KXAHUE OBYYEHUAA
10 KUIIACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue 0CHOBBI OPraHUYECKOM XUMHH

[IpenMeT OpraHMYECKON XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHsi CTPOCHUS OPraHUYECKHUX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE MOJI0XKeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHh4YecKux BemecTB. ['omosorus, wn3omepus. XuMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHbBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiaaccu(pUKanuu opraHudeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COEIMHEHHMH (cHUcTeMaTHdecKas) W TpUBUAJIbHBIE Ha3BaHUS
BOKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BELIECTB WM UX IPEBPAICHUIL:
O3HaKOMJIEHHE ¢ 00pa3laMi OPraHUYeCKUX BELIECTB U MaTepUalaMi Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOJIOJEHUE U OINHCAaHUE
JEMOHCTPALlMOHHBIX OIIBITOB IO IPEBPALICHUI0 OPraHUYECKHX BEIIECTB IIpHU
HarpeBaHuM (IJIaBJieHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKHH psg. MeraH M 3TaH —
MPOCTEUIINE TPEACTABUTENIN aJKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHus] M TOpPEHHUs), HaXOXKACHUE B MPUPOJE, MOJyYEeHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NMPONMUIEH —
OpocTeiiline NpPeCTaBUTENN aJIKeHOB: (U3MUECKHEe U XHUMHUYECKHE CBOWCTBA
(peakuuy  TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApATallid, OKHUCICHUS U
NOJINMEPHU3ALIMH ), ITOJIYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyrtaauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEWIIUE
XUMUYECKUE CBOMCTBa (peakuus mnojumMmepusanuu). [lomydueHre CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. ALIETHIICH
— TMpPOCTEHIINNA TNPEACTABUTENh aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOWCTBA (pEaKUUU TUAPUPOBAHUS, TAJIOT€HUPOBAHUA, TUAPATAIUY,
rOpEeHus), MOJyYeHUEe U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, (pU3MYecKUue U XMMUYECKHUE CBOMCTBA
(peakuuu rajaoreHupoOBaHUs U HUTPOBAHMS), MOJYyYECHHE U NPUMEHEHUE. 10myon:
cocmas, cmpoenue,  Quzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue u npumeHnenue. TOKCHYHOCTb apEHOB.



I'eneTnueckas cBSA3b MEXIy YIJIEBOAOPOJAMH, NPUHAUICKAIMMMU K PA3IUIHBIM
KJIaccam.

[IpuponHblE MCTOYHUKH YTIEBOAOPOAOB. IIpuponHBId Ta3 W IONMYTHBIE
HedTanbie Ta3pl. HedTh um e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMHYECKHH, KaTaauTH4YeCKui), mnupoiu3. I[Ipomykrsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOJIYKTHI €T0 MepepadOTKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX MPEBPAIICHUIL:
O3HaKOMJIEHHE C 00pa3llaMHt MIacTMacc, KayuyKoB U pe3HuHbI, KoJuteKuu «HedTe»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJI YTIIEBOJOPOJOB M TajJOr€HONPOU3BOIAHBIX,
IPOBEJCHUE IPAKTUYECKON pabOThI: MOIyYEHHUE ITUIIEHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncinenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BbEMA,
KOJINYECTBA MCXOAHOTO BEIIECTBA WM NPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WM MPOJAYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4eckKue coeAuHeHus!

[IpenenpHble OJHOATOMHBIE CHUPTBL. METaHOJN M 3TAaHON: CTPOCHHE,
(u3nueckue M XUMHUYECKHE CBOMCTBAa (pEaKkIUMU C aKTUBHBIMH METaJlJIaMH,
raJIor€HOBOJIOPO/IAMU, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3U  MEXIY
MOJIEKYJIaMU CIIUPTOB. JI€MCTBHE METaHOJIa U 3TAHOJIA HA OPTaHM3M YEJIOBEKA.

MHOroatoMHble  CHUPTBHL. ODTHUJIEHIVIMKOJIb W  TJIULEPUH: CTPOECHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOAEMCTBHE CO MIEIOYHBIMU
METaJUlaMH, Ka4eCTBEHHAas peaklMsi Ha MHOTroaTOMHbIe crupThl). [leiicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHenune rimneprHa U 3TUICHTITMKOJIA.

®deHoJ: CTpOCHHE MOJEKYJbl, (U3UYECKHEe W XHUMHUYECKHE CBOMCTBA.
ToxcuuHnocTs (enona. [Ipumenenne genona.

Anpneruibel U kemowvl. DoOpMaNbIAETHA, aLETAIBAECTHI: CTPOEHUE,
(u3nyeckue U XMMHUYECKHE CBOMCTBA (PEaKIMM OKUCIEHHUS M BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIIUH), IOJYyYEHNE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpe/IETbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs
KHCJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIUE IS
KJ1acca KUCJIOT, peakius dTepuduKaIium ), mogyuyeHue u npuMmeHenue. CteapuHoBas
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENIN BBICIITUX KaPOOHOBBIX KUCIOT. Mbljla Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxHble 3(hUphI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIHN3 CIIOKHBIX
a¢upoB. XKupsl. ['mapomus xupos. [Ipumenenue >xupoB. buonormdeckas poiib
KHUPOB.

VYreBoibl: cocTaB, KilacCu(PuKaIus yriieBo10B (MOHO-, IU- U TIOJTUCAXAPHU/IBI).
I'mroko3a — npocTelnii MoHOCaxapul: 0COOEHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKIE U XUMUYECKUE CBOICTBA (B3aUMOJIEHCTBUE C TUIPOKCHUIIOM
meau(Il), okucnenne aMMuavHbBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBeHue,
OpoKEeHUE TIIOKO3bI), HAXOXKJECHUE B IPUPO/IE, MPUMEHEHHE, OMOJIOTHYecKast POJIb.
®otocunTe3. PpyKTO3a KaK U30MEpP TIIFOKO3bI.

Kpaxman u nemnono3a kak nOpupoAHble noiuMepbl. CTpoeHue Kpaxmaia u
nenono3bl.  dusmyeckne M XMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJIU3,
KaueCTBEHHAsI PEAKIIUsI C UOJOM).

OKCIEpUMEHTAIBHBIE METOJbl H3Y4YEHHUs BEUIECTB M WX MPEBpaAlICHUIL:
MpOBEJCHNE, HAONIIOIEHHE W OMNHCAHHME JCMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE ATaHOJIa
okcugoM Mmenu(Il)), mMHOroaToMHBIX CHUPTOB (B3aMMOJICUCTBUE TIJIMIICPUHA C
ruapokcugom meau(ll)), anbaernnoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmeau(ll), B3aumomelcTBHE Kpaxmana C HOAOM),
MIPOBE/ICHHE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bbluncnenuss mo ypaBHEHUIO XHMHYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLMHU MO U3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHuu4ecKue COeqUHEHUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHuYecKue coenHeHus. Pusnueckue u
XUMUYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonorunyeckoe
3HAY€HUE aMUHOKUCIOT. [lenTuasl.

benkn kak OPUPOJIHBIE BBHICOKOMOJEKYJSIpHbIE coennHeHus. [lepBuunas,
BTOpUYHASA U TPETUYHAs CTPYKTypa O€NKOB. XHWMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, IEHATYpAIlMsl, KAYECTBEHHBIC PEAKIIMK Ha OCJIKH.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HMX MPEBPAILCHUIA:
HaOJII0ICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalMs OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUH OETIKOB.

BbicokoMouieKy IsIpHbIE COCAUHEHUS

OCHOBHBIE MOHATHS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAVMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

DKCNEepUMEHTANbHBIE METOJIbl W3Y4YEHHUs BEIIECTB W HMX IPEBPAILCHMIA:
O3HaKOMJIEHHE C 00pa3lamM MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXIpeIMETHBIX CBA3EU IIPU U3YYEHUHU OPTaHUYECKOW XUMUU B
10 kmacce OCYHIECTBISIETCS Yepe3 MCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHITHHA, TaK W MOHITHH, SBISIOMUXCS CHCTEMHBIMH JIJISI OTICITBHBIX
HPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC MTOHATHS: SBIICHUE, HAYYHBIN (DaKT, THIIOTE3a,
3aKOH, TEOPHs, aHAJM3, CUHTE3, KIacCU(PUKAIUS, MEPHOANIHOCTh, HAOJIIOICHHE,
H3MEpEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHE.

dusuka: MaTepusi, DHEpPrus, Macca, aToM, OJJIGKTPOH, MOJICKYJIa,
SHEPreTUYCCKUI YpOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUEC
BEIECTBA, (PU3MUCCKHUE BETUYUHBI U SAWHHIIBI KX U3MEPEHHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEUIECTB B OpTaHHU3ME,
(doTocuHTE3, OHMOJOTMYCCKM AaKTHBHBbIC BellecTBa (OCIKH, YIJIEBOMABI, JKHUPHI,
bepMeHTHI).

['eorpadus: MUHEpabl, TOPHBIC MMOPOBI, MOJIE3HBIE MCKOIAaeMbIe, TOILINBO,
PECYpCHI.

TexHOJIOTHS: TMINEBBIC TPOAYKTH, OCHOBBI PAIlMOHAJIBLHOTO ITUTAHHS,
MOJOIIIHE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE TPEIaparhl, MaTepHalbl U3
MCKYCCTBCHHBIX U CHHTCTHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHUU

XuMuueckuit aneMeHT. AToM. SIapo atoMa, u30Tombl. DIEKTPOHHASI 00010YKA.
DHepreTuuecKkue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 2JIIEMEHTHI.
Oco0eHHOCTH pachpeesICHHs] JIEKTPOHOB IO OpOUTAsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX IEPUOIOB. DIEKTPOHHASI KOHPUTYpAITHS aTOMOB.

[lepnonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOoHa M llepmoandeckoil CHCTEMBI
xuMmudeckux aneMmeHToB JI. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MCHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB W
00pa3yeMbIX MMH TMPOCTBIX W CJIOXKHBIX BEIIECTB IO TpyMHIaM MU MEePUOJIaM.
3HavYeHuEe NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKass CBSI3b. BHIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJIAPHAsl, MOHHAs, MeTajinyeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM XHUMHYECKOW CBsI3M (OOMEHHBIM UM JOHOPHO-
akienTopHelii). BomopomHas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPUILIATEIBHOCTb.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.



[loHATHE O MUCHIEpCHBIX cUCTEMAxX. VICTUHHBIE M KOJUIOMAHBIE PAaCTBOPBI.
MaccoBasi 107151 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPTaHUYECKUX BEHIeCTB. [eHeTnueckas CBA3b HEOPraHWYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Krnaccudukaiuss — XUMUYECKUX — peakuuid B
HEOPraHMYECKOM M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHUS MACChl BEUIECTB,
3aKOH COXPAaHEHUS U IPEBPALEHUS JHEPTUH [IPYU XUMAYECKUX PEAKLUAX.

CkopocTh peakiu, €€ 3aBUCUMOCTb OT Pa3iuYHbIX (hakTopoB. OOpaTuMble
peakunu. XHUMHUYECKOe paBHOBecHe. @DaKTOpbl, BIMSAIOIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle lartense.

OnexTponutnyeckas quccouuanus. CuiabHble U caadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHsI BEIIECTB M HMX MPEBPALICHUM:
nemoHcTpauusa Tadmun «llepuoanyeckas cucrema xumudeckux snemeHtoB [I. .
MenpneneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONHCaHUE JIEMOHCTPAIIMOHHBIX U JJa0OPAaTOPHBIX ONBITOB (pa3iokKeHHE NEpOKCUIa
BOJOPOJa B IIPUCYTCTBUU KAaTaJIM3aTOpa, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C MOMOILbIO YHUBEPCAIIBHOTO UHANKATOPA, PEAKIMM HOHHOTO 0OMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BiausHue pa3auyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKLum.

Pacuérnrie 3amaun.

Pacuérel 10 ypaBHEHMAM XHMHYECKHX pPEaKIUd, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM IIOHATHUSA «MaccoBasi 10
BEILIECTBAY.

Heoprannuyeckass xumust

Hemeramnel. Ilonoxenne HemetauioB B Ilepuogumueckoit  cucreme
xuMuueckux syeMeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
@u3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HAa IpuMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COEAMHEHUHN (OKCHI0B,KHCIOPOICOAEPKALLIUX
KHUCJIOT, BOJOPOHBIX COSTUHECHHUM).

[IprumeHeHne BaXKHENIIINX HEMETAIIIIOB U UX COCIMHEHUM.

Meramisl. 1lonoxenue meraiuioB B Ilepronnueckoi cucreMe XUMHUUYECKUX
sanemeHToB /. M. MenneneeBa. OcCOOEHHOCTH CTPOEHHUSI BJIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. O0mue ¢usznyeckue cBoiicTBa MeTayioB. CIiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN PSiJI HAMIPSKEHUI METAJIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJIMil, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKeJIe30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M WX IPEBPAICHUN:
M3ydeHUE KOJUICKIMU «MeTaibl W CIIaBb», OOpa3IOB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3aj7ay, HaOJIOJCHUE M OINUCAHHWE JIEMOHCTPAIlMOHHBIX H
J1a00pATOPHBIX OIBITOB (B3aMMOJICHCTBUE THAPOKCHAA AJTIOMUHHUS C PacTBOpaMu
KHUCJIOT U IeJIoueid, KaueCTBEHHbBIC PEaKIIMM Ha KaTHOHBI METAJIJIOB).

Pacuérurlie 3amaymn.

Pacuérpl mMaccel BemecTBa WM 00BEMA Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIA OJTHO
W3 BEILIECTB UMEET MTPUMECH.

XHUMHUS M )KU3HD

Ponp xuMuu B 00€CIEUEHHHM HKOJOTUYECKOM, IHEPreTUYECKOM U TMHUIIEBON
0€30I1aCHOCTH, PA3BUTHH MEIUIMHBL. [loHSATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienus 06 0OIMMX HAYYHBIX MIPUHIIUITAX TPOMBIIIJICHHOTO TOJTYYCHUS
BAKHEHMIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB U MaTEpPUANIOB: BAXKHEHIINE CTPOUTEILHBIC
MaTepualnbl, KOHCTPYKIIMOHHBIE MaTe€pHUayibl, KpPAaCKHh, CTEKJIO, KEpaMuKa,
MaTepualibl JJisg AJIEKTPOHUKH, HAaHOMATEpHUAIbl, OPraHUYECKHE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHS U 370pOBbE YEJIOBEKA: IMpaBUjIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
penapaToB, IIpaBuUiia 0€30IMacHOTO HCIIOIb30BaHUS MPEIapaToB OBITOBON XUMHUHU B
MOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi  MEXINpEAMETHBIX  CBSI3e MpU  M3y4eHUH OOUmed u
HEOpPraHW4YeCcKorW XUMUM B 11 Kitacce oCymecTBIsIETCS 4epe3 UCIOIb30BAHUE Kak
00IIUX €CTECTBEHHO-HAYYHBIX MIOHATHIA, TAK U MIOHATUMN, SIBIISTIONTUXCS] CHCTEMHBIMU
JUIS1 OTJIENIbHBIX TPEAMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TOHSATHSA: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCU(UKAIUI, TEPUOJUIHOCTD, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPECHUE, SBJIICHUE.

dusukKa: MaTepus, SHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJA, YHEPTETUUECKUN YPOBEHbB, BEILIECTBO, TEJO,
00bEM, arperaTHoe COCTOSTHHE BEIeCTBa, (PU3MUECKUE BEIUYUHBI U €AUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, Makpo- U
MHKPOAJIEMEHTBI, BATAMHHBI, 0OOMCH BEIIICCTB B OPraHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MTOPOJIBI, TOJIE3HbIC UCKOIMAeMbIE, TOTUINBO,
PECypCHI.

TexHOJIOTHS: XMMHYECKass MPOMBINUICHHOCTh, METAJLTYPTHS, MPOU3BOJICTBO
CTPOUTEILHBIX MAaTEPUAJIOB, CEIBCKOXO3SHCTBEHHOE IPOU3BOJICTBO, IHIICBAS
HIPOMBIIIICHHOCTh,  (DapMaleBTHYeCKass  MPOMBINUICHHOCTh,  IPOHM3BOJCTBO
KOCMETHYECKHUX TMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHAS TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
oOy4aronMMuUCsl TPOrpaMM CpEAHEro oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METalpeAMETHBIM M NpeAMeTHbIM). HayuHo-MeTroaudeckoil OCHOBOM i
pa3paboTKu TMIaHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI MPOTPaMM CPEIHEro OOIIero
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTra «XUMHUsSD» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJEICHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMHUCS POCCUMCKOM TPakKJTAHCKONM WIACHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4KUe MOTHBAIIMU K 00YYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [ICHHOCTEN W UCTOPUUYECKUX TPAJULIUNA 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTHh OOYYaloOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
NEATEIIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAMH, MNPUCYIIUMH LEIO0CTHOU
CUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Me MPABOCO3HAHUS SKOJOTMYECKON KYJNbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EeJIM U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJNbTAaThl OCBOCHHS NpEeIMeTa «XUMHsD TOCTHUTAIOTCS B
EIMHCTBE Y4YEOHOM U BOCHHUTATEIIBHOW JESITEIBbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HuAeallaMd POCCHMCKOTO TPa)JTaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOPMAaMH Y MpPaBUIIaMU MOBEJICHHUS, CIOCOOCTBYIOIIUMHU MTPOLIECCAM CaMOIO3HAHUA,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTU OOYYAFOIIINXCS.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUS TMpeAMeTa «XUMHS»  OTpaKkaroT
c(OPMHUPOBAHHOCTh ONBITA [O3HABATEIBHOM M MPAKTUYECKOW JESITeIbHOCTU
oOydJaronuxcs 1no peajiu3aluu OIPUHITHIX B 0OLIECTBE LIEHHOCTEHN, B TOM YHUCIE B
YacTH:

1) rpamaaHCcKOTr0 BOCIIMTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIMOPSJIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPAaBWIAX MEXKIUYHOCTHBIX
OTHOIIICHHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOMU I€ATEIHLHOCTH MPHU CO3TAHUH YIEOHBIX
IIPOEKTOB, PEIICHUN YUY€OHBIX U MO3HABATEIbHBIX 33]1a4, BHITOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI JPYTUX P aHAJIM3€ Pa3IMYHBIX BUJOB YUEOHOU AESTEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS

LEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HAcCIIEJIUIO
OTE€YECTBEHHOM XHMMUH;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
NPUMEHEHUS XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKU €CTh pe3yJIbTaT
JUIMTEIBHBIX ~ HAOMIOJAEHUM, KPOMOTJIMUBBIX DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U MPAKTUKOB;

MHTEpPECA U M03HABATEIbHBIX MOTUBOB B IOJTYYEHUH U MOCIEIYIOIEM aHAIU3E
nH(pOpMaIUU O IEPEIOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEICHHE U IOCTYIKH CBOMX TOBAPHILEH C
MO3UILIMI HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbSA:

NOHMMAaHUsl LIEHHOCTEW 3J0pOBOro M 0Oe3omacHoOro oOpasza KHU3HHU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3]I0POBBIO;

coOIo/IeHUsT TpaBuUi Oe30macHOro OOpallleHHus C BelecTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJI0BOU JAEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH TMPaBWI WHAUBUIYAJIBHOTO M  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYALUSIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOT0J1s5, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKOM MW APYyrux BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUUYECKUX 3aaady
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yYEHHUI0 MPpodeccuii pa3aIuyHoOro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUSI K TPYAY, JIOJAM TPyJa U pe3ysbTaTaM TPYJOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAILHOM TPAaeKTOPUU
oOpazoBanmsi, Oymymel mpodeccud W peamu3anui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) PK0JIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 1I€JIeCO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHMMAHUSl TJI00AbHOTO XapakTepa HKOJOTHMUYECKUX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATIBHOW CPEBI;

OCO3HAHUSI HEOOXOJAMMOCTH UCIIOIB30BaHUS JOCTHUKEHUU XUMHHM JJIA
pelIeHUs BOPOCOB PallMOHATILHOTO MPUPOAO0TIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUM, TPUHOCAIINX BpPEH  OKPYNKAIOUIEH
OPUPOAHON cpelie, YMEHHUsS MPOTHO3UPOBATH HEOJIArOMPHUSATHBIE KOJIOTHUYECKHUE
MOCJEACTBUSA NPEAINPUHUMAEMBIX IEUCTBUI U NMPEAOTBPAIIATh UX;

HaJIMYUsl Pa3BUTOTO DKOJIOTUYECKOTO MBIILICHUS], SKOJIOTHYECKON KYIbTYPHI,
OTIbITa NEeSATeNIbHOCTU HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMH B TO3HABATEIbHON, KOMMYHHUKATUBHOM M COLUAJIIBHOU
MPAKTUKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTUBOCTOSTH UACOIOTUUXEMOGDOOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKY;

MOHMMAHUSl CHEUU(PUKM XUMHUM KaK HaAyKW, OCO3HaHUS €€ poju B
(GbopMHpPOBAHMY PAIMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
Ipe/CcTaBlIeHus 00 OKpYyXKaloleM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;

yOSKJAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHH [UJII  COBPEMEHHOU
IMBWIA3AIMU: B €€ T'YMaHUCTUYECKOUN HAIIPABIICHHOCTH U BAXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHATbHOW KYyJIbTYpbl, PEIMICHUH TJIOOANIBHBIX MpoOeM
YCTOMYHUBOTO PA3BUTHs YEJIOBEUECTBA — ChIPHEBOM, DHEPreTUUECKON, MUILIEBOU U

AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUHU METUIIUHBI, 00CCIICYEHUN YCIOBUM
YCIEUTHOTO TPY/Ia U SKOJIOTHYECKH KOMGMOPTHOM KU3HHU KaKA0T0 YjeHa O0IIeCTBa;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BaTh
MoJTydyaeMble 3HAHUS JJIsI aHAJIN3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUupa u



MPOUCXOIAIINX B HEM MU3MEHEHUI, yMEHHUS J1eJIaTh 00OCHOBAaHHBIE 3aKIIOYCHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS TAHHBIX C LIEIbIO OJIYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS IS
perieHus NpooJieM B peaibHbIX JKU3HEHHBIX CUTYAIIUIX;

MHTEpeca K MO3HAHMIO U UCCIEA0BATEIbCKON e TEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HEOPEPbIBHOMY  OOpa3OBaHUIO U
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBHUHM C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccuoHanbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE iAo dbopMHpOBaHUS  MHUPOBO33PEHUS oOyuaromuxcs
MEXKIUCIUIUITMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE MOHATHS, OTPAKAIOIIUE
LEIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, YHEPTHUs, SBJICHUE,
polece, CUCTeMa, HayYHBIM (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC y4eOHBIC AEHCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJsITUBHBIE), o0ecreynBaoIne dbopmupoBaHue (yHKUIHMOHATBHOM
TPaMOTHOCTH U COIIMATEHOM KOMITETECHITNH 00YJaroIINXCs;
COCOOHOCTD oOyuaromuxcst UCIIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUS B TTIO3HABATEIILHOW M COLIMAJIBHOM MPAKTHKE.

MeranpeaMeTHble PE3YyJAbTAThl OTPAXKAIOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TI03HABAaTEJIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NO3HABATEJIbHBIMH
JeHCTBUAMM:

1) 6a3oBbIe JIOrH4YecKue JAeicTBUS:

CaMOCTOATENLHO  (OPMYJNHPOBATh W aAKTyalIH3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
TOCTUKEHUSA, COOTHOCUTH PE3YJIbTaThl AEATCILHOCTH C ITIOCTABJICHHBIMU LETSMU;

MCMOJI30BaTh MPU OCBOEHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIIJICHUS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKU IOHATUW M YCTAHABJIMBATH MX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS JIJIsi OOBSICHEHHS OTIEIBHBIX (DaKTOB U
SIBJICHUU

BHIOMpaTh OCHOBaHUSI M KPUTEPUH Uil KilacCU(UKAlMM BEIIECTB W
XUMHYECKUX PEAKIINN;

YCTAHABJIMBATh TPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXleHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B PaCCMaTPUBAEMBbIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITH B MPOIIECCE MO3HAHUS, UCMOJIb3yeMbl€ B XUMUU CUMBOJIMUYECKUE
(3HaKOBBIE) MOEIH, TPEOOPA30OBBIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) 3JIEMEHTa, XUMHUUYECKasi popMylia, ypaBHEHHE XUMUYECKON peaKInu
— TPU PEIICHUHd YYEOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JJISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a3oBbI€e HCCIIE0BATEILCKHE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKLHnii;

dbopMyIUpoBaTh LETU U 3aJ]a4l UCCIEI0OBAHUSI, UCIIOJIH30BATh MTOCTABIICHHBIC
U CaMOCTOSTEIHLHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KadyeCTBE MHCTPYMEHTA
MO3HAHUSA W OCHOBBI UIsi (JOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHM CAaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U  TPOBEICHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOMI0AaTh 3a XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaTr, (OpMyIupOoBaTh
000011IeHHs ¥ BBIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YyIbTATOB UCCIIEAOBAHUS,
COCTaBJIATh 0OOCHOBaHHBIN OTUET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEAOBATEILCKOM U MPOEKTHOU
NEeATEIbHOCTU, IPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEThHOMY TTOUCKY
METOZIOB pEUICHUs MPAKTUUYECKUX 3a]ay, MPUMEHEHHUIO Pa3JIUYHBIX METOJIOB
MTO3HAHUSL.

3) pa6ora c ungopmanmeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HWHPopManuu (Hay4yHO-
MOMyJISipHAsl JINTEpaTypa XHUMHYECKOTO COJEp’KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHAIM3UpOBaTh MHGOPMALIMIO Pa3IMYHBIX BUAOB U (OpM
IpeACTaBICHUS, KPUTHUECKH OIIEHUBATh €€ JOCTOBEPHOCTh MHETIPOTHBOPEUNBOCTb;



GbopMyIUPOBaTh 3aNPOCHl U MPUMEHSATHh PA3IUYHBIC METOABI TIPH MOUCKE U
otbope wuHOpPMaMK, HEOOXOAMMOW [IJIi BBITIOJIHEHUS YYEOHBIX 3ajad
OTIPEICIEHHOTO THUTIA;

pUOOpeTaTh ONBIT MCIOJIL30BaHUS HHGOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BHIOMpATh  ONTUMANBHYIO  (opMy  TIpencTaBIICHUS
uHpopMaluu (cxembl, rpaduKy, TUarpaMMBbl, TAOJIUIIbL, PUCYHKU U IPYTHE);

HCIIOJIB30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU Pab0TE ¢ XUMHUUECKOM
uHpopManMen: TPUMEHITh MEXIpeaAMeTHbIe ((PU3HMYECKUEe W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, POpMYITbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJB30BaTh M MPeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEJICTBA
HATJISITHOCTH.

OBJjiaieHre YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH J1€/iCTBUAMM:

3a71aBaTh BOMPOCHI 10 CYIIECTBY OOCYK/IaeMOM TEMbI B XOJIe JUajora W/ WiH
JTUCKYCCUHW, BBICKA3bIBaThb HWACH, (POPMyIHpOBATH CBOM  MPEIIOKEHUS
OTHOCHTEJILHO BBITOTHCHUS TIPEIJI0KCHHOHN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAIlMCH pPe3yJbTaTOB I103HABATEIIBHOM JESATCIHHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIIEHO MJIM COBMECTHO CO CBEPCTHHUKAMU MPHU BBIMOJIHECHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON padOThl IO HCCISIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pealu3aliu ydeOHOro MpoeKkTa U (OPMYJIUPOBATH BBHIBOIBI
M0 pe3ynbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN TMyTEM COTJIACOBAHUS TO3WIUNA B
X0J1€ 00CYKJIeHUSI 1 OOMEHA MHEHUSIMU.

OBj1aieHHe YHUBEPCAJTbHBIMHU PeryJsiTHBHBIMH 1eHCTBUSIMMU:

CaMOCTOSATENILHO TUIAHUPOBaTh M OCYIIECTBJIATH CBOKO ITO3HABATEIHHYIO
NeSATEIBHOCTh, OmNpenelsas €€ Mead W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOUMOCTH KOPPEKTHUPOBATh TMpEAjiaraéMblii  aarOpuUTM JIEUCTBUA TpHU
BBITIOJTHEHUH Y4YEeOHBIX W HCCICAOBATEIbCKUX 3aJa4, BHIOMpaTh Haubolee
3¢ (PeKTUBHBIA €MOCOO MX pEIIeHHUs C Y4YETOM MOJYyYEHHUS] HOBBIX 3HAHUUA O
BEIIECTBAX M XUMUUYECKHUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEITEILHOCTH HAa OCHOBE CaMOaHaIn3a u
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIK XUMHH B IIO3HAHUU SIBJIEHUN ITPUPOIBI,



B (OPMHUPOBAHUM MBIINIJICHUS W KYyJbTYpbl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
IPaMOTHOCTH, HEOOXOJIMMOM ISl pelIeHUsl MPAKTUYECKUX 33/1a4 U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJAHON CPEJIE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArAI0IINE TOHATHS (XUMUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAsI000JI04Ka
aToOMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, XUMHYECKAs CBS3b,
CTpyKTypHasi popmyna (pa3BEpHyTas W COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIpHBI O00BEM, YTIEPOIHBIM CKeNeT, (PYHKIMOHAJbHAS TpyNIa, pajuKall,
U30MEPHSI, ©30MEPBL, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YIJIEBOJAOPOAbL, KUCIOPOJ U
a30TCOoAEepKAIIME COCIUHEHUS, MOHOMEDP, IIOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COEMHEHHUS); TEOPUM U 3aKOHBI (TEOpHUSl CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMUA,
JeXaluye B OCHOBE IMOHUMAaHUs TMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUN, (PAKTOJOTUUECKHUE CBEJCHUS O CBOWCTBaX, COCTaBe, IOJY4YCHUU U
0€30MMaCHOM HCMOJIb30BAHUM BAXXHEWINIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBISATh XapaKTepHbIE MPU3HAKUA TOHITHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHUS MPHU
OIMCAHUU COCTABA, CTPOCHHUS U IIPEBPAILLICHUN OPTAaHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB M yPaBHEHUM XUMHUUYECKUX PEaKIui,
U3rOTaBIIMBaTh MOJIENIA MOJIEKYJI OPTraHWYECKUX BEIIECTB JJISl WILTIOCTPAIlUU HUX
XMMHUYECKOT'0 U IMTPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABJIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEHIECTB MO WX COCTaBY M CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne COoequHEHUN (YIJIEBOJIOPOJbI, KHCIOPOJ | a30TCOIEepKaliue
COCIMHEHUSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHUS), JaBaTb WM Ha3BaHUS IO
cucrematniueckord HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIBHbBIC
Ha3BaHUsI OTACIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
STUJICHTJIMKOb, TIULEpUH, (eHos, dhopMaibiAerua, areTaiblAerua, MypaBbHUHAS
KHUCJIOTa, YKCYCHasl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K034,
bpykTO3a, KpaxMal, MeJTi0a03a, TIUIWH);

cOpPMHPOBAHHOCTh yMEHHUSI ONPENEIATh BUIbI XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OAMHAPHBIE U KPaTHBIE);

cOPMHPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKEHUS TEOPUH CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa njis 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3UIECCKUE
U XUMHUYECKHME CBOWCTBA THUIHWYHBIX MPEICTABUTENECH pa3IUYHBIX KIJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuinoyTaaueH-1,3, 0eH30J1, METaHOJI, TAHOJI, STUJICHTITUKOIb, TJIUIEPHUH, PEHOII,
areTanbAeTH, MypaBbUHAS M YKCYCHAsI KUCJIOTHI, TJIFOKO3a, KpaxMall, IMeJIIi0103a,
AMUHOYKCYCHAasl KHCJIOTa), WUTFOCTPUPOBATHh TCHETHUYECKYIO CBSI3b MEXAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIHM C HUCMOJIb30BAHUEM
CTPYKTYPHBIX (HhOPMYI;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOYHUKU YTIEBOIOPOIHOIO
ChIpbs (HE(DTh, MPUPOAHBIN Ia3, YroJb), CIOCOOBI UX MEPEPa0OTKHU U MPAKTUUECKOE
MIpUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMCHHHA TPOBOJUTH BBIYHCICHHUS 110 XUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WM IMPOIYKTa
PEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO U3 UCXOIHBIX BEIIECTB
WIH MPOTYKTOB PEAKIINN );

c(hOpMUPOBAHHOCTh YMEHHM BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIXMETO[aX
HAy4YHOTO TIO3HAHUS, HCIOJB3yeMBbIX B XHMHHM TIPpU W3YyYCHUHU BEIICCTB U
XUMUYCCKUX SBICHUH (HAOIIOACHHE, U3MEPECHUE, IKCIIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUA [UJIl TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIOIATh MpaBUjia MOJb30BAHUS XUMUYECKON
nocyioi u JyabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXKe IpaBujiia OOpalieHus ¢
BEIECTBAMHA B COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBHITIOJHITH XHUMHUYECKUUN
AKCIIEPUMEHT (TIPEBPAIICHHS] OPTAaHUYECKUX BEIIECTB MTPH HArPEBAHHH, ITOTyUCHUE
ATUJICHA U U3YYCHHUE €TO CBOMCTB, KAYECTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OeIKOB IMPY HarpeBaHUU, IBETHHIE PEAKIIMN OEITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH OE30MacCHOCTH TMPU OOpalleHHWH C BEIIECTBAMH U
nabopaTopHbIM ~ 000pPYIOBAaHUEM, TMPEACTABISTh PE3yJdbTaThl  XUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3alliCHd YpPaBHCHHH COOTBETCTBYIONIUX pEaKIMH U
(GbopMyIMpOBaTh BEIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

chOPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATH XHUMHUUYECKYIO
uH(popMaIuio, TMOIy4yaeMyl0 W3 Pa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, IHTEpHET U APYTHX);

chOpMUPOBAHHOCTh  YMEHUW  CcOOJIOJaTh  MOpaBuja  AKOJOTHYECKHU
1eaecoo0pa3Horo TMOBEIEHUS B OBITY U TPYAOBOM JAESATEIBHOCTH B LEJIAX
COXpaHEHUS CBOETO 3I0POBBS U OKPYIKAIOIIEH MPUPOTHOM Cpeibl, 0CO3HABATH



ONAaCHOCTh BO3JECHUCTBHUS HA KUBBIE OPTaHU3MbI ONPEACTEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMas cMmbici mnokazarens [IJIK, moscHsTe Ha mpumepax crnocoObl
YMEHBILICHHUS U PEJOTBPAIICHUS UX BPEAHOTO BO3AECHCTBHS HA OPraHU3MYEIOBEKA;

JUTsl 00Y4arOIIMXCsl ¢ OTPAHUYECHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBS: YMEHUE
MIPUMEHSTH 3HaHUSA 00 OCHOBHBIX JIOCTYMHBIX METO/AaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;
JUIS CJENbIX W CHa0OBUASIMIMX OOYYArOMIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cUcTeMy oOo3HaueHuid JI. bpaitns mis 3amucu XUMHUYECKHUX

dbopmyi.
11 KIIACC

[IpenMeTHBIE pe3ylbTaThl OCBOCHHUA Kypca «OOImas W HeopraHuvecKas
XAMUSD OTPAXKaAKOT:

chOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW PUPO/IBI,
B (OPMUPOBAHUM MBIIUICHUS W KYJbTYpPbl JIMYHOCTU, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM Il PEIIeHUs] MPAKTHUYECKUX 3a7a4 M IKOJOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOJAHOU CPEJIC;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS (XUMUYECKUN 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHUSA, XUMHUYECKas CBS3b
(koBajieHTHas, MOHHAs, METAJJIMYECKasi, BOJOPOHAs ), KpUCTAJUIMYECKas pelieTKa,
TANBl ~XUMHYECKHX  PEAKUUid, PpacTBOpP, DJIEKTPOIMUTHI,  HEIIEKTPOIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLIMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peakIuu, XHMHYECKOE PaBHOBECHE); TECOPHHM W 3aKOHBI (TCOpHS
BJICKTPOJUTUYECKONU JHUCconManuu, nepuoandeckuii 3akoH JI. M. Menpgeneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAILCHUS dHEPIUU
MpU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMUS, JICKAIIME B OCHOBE NMOHMMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHYCCKHX SIBJICHUU, (PAKTOJOTHMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIh30BAHUN BAKHEHIITUX HEOPTAHUIECKUX
BEILIECTB B OBITY M MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHM BBISIBISATh XapaKTepPHbIC MPU3HAKUA TOHITHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, WCMOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
cocTaBieHusl (POPMyJI BEHIECTB M ypaBHEHUN XWMUUYECKHX PEAKIUH,



cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BeIlecTB (YrapHblil ras, yIJEKUCHbIA ra3, aMMUaK, ramiéHas
U3BECTh, HETAIIEHAs U3BECTh, TUTHEBAS COJA, IUPUT U IPYTHUE);

c(pOpMUPOBAHHOCTh YMEHUU OIPENEIATh BAIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX IEMEHTOB B COCAMHEHMAX PAa3IMYHOTO COCTaBa, BHUJ XUMHUYECKON
CBA3M (KOBAJICHTHAs, NOHHAs, METAJUIMYECKAsl, BOJOPOAHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEHIETKM KOHKPETHOIO BeEIlleCcTBa (aTOMHAas, MOJIEKYJIApHasd,
MOHHAas1, METAJJIMYECKAsl), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKHUX
COC/IMHCHMH;

c(pOpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBy K OMNpPENeIEHHOMY KIaccCy/TpyIine
COEIMHEHHI (MPOCThIE BEUIECTBA — METAJJIbI U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHCJIOTBI, aM(POTEpHbIE TUAPOKCH/IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKphIBaTh CMBICI MEPUOANYECKOrO 3aKoHa /.
W. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO QYHKIUY;

c(OpPMHPOBAHHOCTh YMEHUI XapaKT€PU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX 31eMEHTOB 1—4 mepunonoB lleproamyeckor CUCTEMBI XMMHUYECKHUX
sanementoB JI. M. MenzaeneeBa, UCIONB3ysl MOHATUS «S-, p-, d- BJIEKTPOHHBIE
opOUTANIN», «IHEPreTUUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUU IO MepuojiaM M Tpynnam
[Tepunoanyeckoit cuctembl XUMU4YeCKuX 3aeMeHTOB [[. 1. Menneneena,;

chOpPMHPOBAHHOCT, YMEHHMM  XapaKTepH30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME CBOWCTBA HEOPraHMYECKUMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYeCKUMU
BELECTBAMH C IIOMOUIBIO YPAaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

Cc()OPMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMHUUYECKUE DPEAKIUH I10
pa3IMYHBIM TPHU3HAKAM (YHUCIYy U COCTaBy PEarupyroluX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKLMM, yYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHM COCTABJIATH YpPaBHEHUS PEaKUMA pa3IMYHBIX
THUIIOB, TIOJTHBIE M COKPALIEHHBIC YPAaBHEHUS Peakuii HOHHOTO OOMEeHa, yYUThIBast
yCIIOBUS, TPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHIIA;

chOPMHPOBAHHOCTh YMEHUU TMPOBOAUTH PEAKLUMH, TMOJATBEPKAAIOIINE
KAUeCTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;



c(OPMUPOBAHHOCTh ~YMEHHM  pacKphIBaThb CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPECTBOM COCTaBIIECHUS JIEKTPOHHOTO OanaHca
3TUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peaKIMK OT Pa3IUYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeiicTeus (nmpuniun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUN XapaKTEpHU30BaThb XHWMUYECKHE MPOILIECCHI,
JeXKallkie B OCHOBE IMPOMBIIUICHHOIO MOJYYEHHsS CEPHOM KHCIIOTBHI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAyYHBIX NPUHLHUINAX U
AKOJIOTUYECKUX MPOOIEeMax XUMHUUECKOTO MMPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUN MPOBOJAMUTH BBIUHUCIEHUS C HCIOJb30BaHHUEM
MOHSTHS «MAccOBasi J10JIs1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHUW ra30B IIPH
XUMUYECKUX PEAKIUAX, MacChl BEIIECTBA WM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBAa, MAacce WU O0BEMY OJHOIO U3 YYaCTBYIOIIMX B pEaKUUu
BELIECTB, TEIJIOBOrO 3(deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJII0/IaTh MpPaBUia MOJb30BAHUS XUMHUUECKON
nocyiol u JyabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXKe IpaBuUjia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBITIOJHITH XUMHUYECKUUN
AKCIEPUMEHT (pa3yIoKEHHE MEPOKCHUJa BOAOPOAA B MPUCYTCTBUM KATAIM3aTOPA,
OMpeJeNeHue Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO  YHHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON peakiuu,
peaklMy HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(ar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCHEPUMEHTAJIbHBIX 3aJad IO
TeMaM «Metaiey U «Hemeramnsl») B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0e30macHOCTH MpU OOpalIeHUH C BEIIECTBAMH U J1JA0OPATOPHBIM 000PYJOBAaHUEM,
MPEACTABIATh PE3yJbTaThl XUMHYECKOTO HSKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIINUX PEAKIINI U (POPMYITHPOBATH BEIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;

chOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, MOIy4aeMyl0 U3 PpPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIK, MHTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ yYMEHHH  COOJIOJaTh  TpaBWjIa  OKOJOTHUYECKH
1[eJIecCO00pa3HOro MOBEACHUS B OBITY W TPYNOBOM JEATENIBHOCTH B HEISIX
COXPAHEHUsI CBOErO 3J0POBbS M OKPYXAIOLIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMAaCHOCTb BO3JICUCTBHS HA )KMBBIE OPraHU3Mbl ONIPEIEIEHHBIX BEILIECTB, TOHUMAs



cmbicn mokaszarens [IJIK, mosicHsiTh Ha mnpumepax crmocoObl yMEHbBIIEHUS WU
[IPEIOTBPAIICHNS UX BPEAHOIO BO3ICUCTBUSA HA OPTaHU3M YEJIOBEKA,

Ui O0y4arouMxcs C OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbS: YMEHHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX IO3HAHMs BEILECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CHENbIX MW CcHa0OBUAAIMIMX OOYyYaroIMXCsA: YMEHHE MCIOIb30BaTh
penbedHO-ToYeuHyt0 cucteMy oOo3HaueHuil JI. Bpaiins s 3alucu XMMHUECKHUX

dbopmy.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KIIACC

KoaudecTBO 9acoB

HanmenoBaHmue pa3iesioB u TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Konrpoubusie | Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThbI
Pa3nes 1. Teopernyeckne 0CHOBBI OPraHUYECKOM XUMUM
[Tpeamer opraHMYECKON XMMUHU. Bubmmorexa [IOK
1.1 Teopust cTpoeHUsT OPraHUYECKUX 3 1 0 https://lesson.academy-
N content.myschool.edu.ru/04/10
coenuHenuit A. M. bytieposa
Hroro no pazneny 3
Pa3nea 2. Yriiesonopoasbl
bubmuorexa [JOK
721 IpenenpHbie yriaeBogopoIbl — ) 0 0 https://lesson.academy-
' AJTKAHBI content.myschool.edu.ru/04/10
bu6mmoreka [IOK
79 HenpezenbHble yrieBoA0pOIbI: 6 0 1 https://lesson.academy-
' QIKCHBI, AJIKAANCHBI, aJIKUHBI content.myschool.edu.ru/04/10
bu6mmoreka [IOK
2.3 ApomaTH4eCcKre yrieBO10POIbI 2 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
bu6mmoreka [IOK
24 IIpupOAHBIC HCTOYHHUKH 3 1 0 https://lesson.academy-
' YTJIEBOJIOPOIOB U MX TIepepadoTKa content.myschool.edu.ru/04/10
Hroro no pazaeny 13



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Pa3znea 3.

Kucaopoacoaep:xamme opranndeckne coeTmHeHn s

bu6mmoreka [IOK
31 Crnprat. deron 3 https://lesson.academy-
content.myschool.edu.ru/04/10
bu6mmoreka [IOK
3 2 AHBI[GFHI[BI. Kap60HOBBIe KHCJIOTHI. 7 https://'esson'academv_
' CnoxxHbIe Y3GUPBI content.myschool.edu.ru/04/10
bubmuorexa [JOK
33 VIIeBobI 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kanue opraHudecKue coeIMHeHUus
bu6mmoreka [IOK
4.1 Amunbl. AMUHOKHCIOTHL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no paszneny 3
Paspnen S. BoicokoMoJ1eKyJIIDHBIE COeIMHEHUA
bu6nmoreka [JOK
5.1 ITnactmaccel. Kayuyku. BomokHa 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 2
bubnunorexa LIOK
OB]_LIEE KOHI/II’IECTBO I’IIAXC()]B HO 34 https://|esson‘academv_

I[TPOTPAMME

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KITIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM dieKTpOHHBbIE (IU(PPOBBIE)
Ne n/m Konrpoabnbie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTesibHbIE Pecypchl
padoThI padoThI
Pa3zneu 1. Teopernueckue 0CHOBbI XMMHUM
Crpoenue atomoB. Ilepuonnueckuii Bu6mioreka [JOK
11 3akoH u [leproanueckas cucrema 3 1 0 https://lesson.academy-
' XHMHYECKHX 3eMeHTOB J[. N. content.myschool.edu.ru/04/11
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BXOJHASA KOHTPOJIBHAA PABOTA 110 XUMHH

10 KIIACC

Kputepun orieHnBanus

OasuIBI OLICHKA

19-21 5

18-15 4

14-9 3

Memnee 9 2

1 BApUAHT

Yactsb 1

1. Xumudeckomy 3yieMeHTY 2-ro nepuojia VIA-rpynmbl COOTBETCTBYET CXema pac-
MIpe/IeNIEHUs 3JIEKTPOHOB

"@))  Te))

28 8 6& 2e Be 28

S @) @)

1. Puc. 1 2. Puc. 2 3. Puc. 3 4. Puc. 4

2. B KakoM psAly XUMHUYECKHUX JIEMEHTOB YCUIIMBAKOTCS METALIMYECKUE CBOWCTBA CO-
OTBETCTBYIOIIUX UM IIPOCTHIX BEUIECTB?

1. xammii — HaTpUN — JTUTUN 3. yrnepox — KpEMHHUW — IepMaHUI
2. cyppMa — MbIIbIK — (ochop 4. antOMMHUN — KPEMHUU — YIIIEPOL
3. DIEKTPOJMTOM HE SABJISAETCS

1. SOs 2. NaOH 3. HCI 4. K2SOq4

. PacTBOp cepHOM KMCIIOTHI B3aUMOICUCTBYET
. TOJIBKO C OCHOBHBIMHU OKCUJAMHU

4

1

2. TOJBKO C KUCJIOTHBIMU OKCHUJIaAMHU

3. C OCHOBHBIMH N KHUCJIOTHBIMHU OKCUJaAMHN
4

. C OCHOBHBIMH H aM(I)OTepHI)IMI/I OKCHJaMH

5. Mexny KakuMH BeIlleCTBAMHU BO3MOYKHO B3aUMOACHCTBUE?
1. C&Clz u Hzo 3. BaC12 n CU.SO4

2. AgCl )51 HNO3 4, A1C13 51 NaQSO4

6.BepHbl 11 ciieayronme CyKaeHus 0 paBuiiax 0e30macHoi paboThl B 1aboparopuu?

A. Tlpu nmomydeHn# KUCIOpOa U3 PacTBOpa MEPOKCUIA BOJIOPOJa HEOOXOAMMO
52



HCIIOJIb30BaTh PE3NMHOBLIC IICPYATKH.
b. HpH PaCcTBOPCHUHN COObI B BOAC H€06XOIII/IMO HaACTh 3alIMTHBIC OYKH.
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1. BEPHO TOJBKO A 3. BepHBI 00a CyXIeHUA
2. BEPHO TOJIBKO b 4. o0a cyXJeHUs HEBEPHBI

7.YCTaHOBUTE COOTBETCTBHE MCKIOAY HCXOOHbBIMH BCHICCTBAMU H IIPOAYKTAMH

NCXOJ/IHBIE BEIHIIECTBA ITPOAYKThBI PEAKIIMN
1) => H,SO;
A) H,S + O, == 2) => SO, + H,O
B) H>SO; + Na,O => 3) => Na>,SOq4 + H,
B) H,SO4 + NaOH => 4) => Na>,SOq4 + H,O
5) => Na,SO; + H,O
PCaKInu.
Yactp 2

8. lana cxema npeBpamenuii: Mg — X — MgCl, — Mg(OH),

Hanummre mosekyisipHbIE ypaBHEHHsI PEaKLUi, C MOMOIIBIO KOTOPBIX MOYKHO
OCYILIECTBUTD YKa3aHHBIC ITPEBPALLICHHUS.
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2 BApUAHT
Yacrs |
1.Bo 2-m nepuone VIA rpynne Ilepuoanueckoid CUCTEMbI HAXOJUTCS XUMUYECKUN
3JIEMEHT, CXEMA CTPOECHUS aTOMa KOTOPOTO

l}+6)) 3}+B))
2e de 2e Be
o +.,,))
2e be

1. Puc. 1 2. Puc. 2 3. Puc. 3 4. Puc. 4

2.Hemetanmnmuueckue cBoiicTBa dochopa BeIpaKEeHbI CHIIbHEE, YeM HEMETAIINICCKUE
CBOMCTBa

1. a3ora 2. xuciIopona 3. cepbl 4. xpemMHUsA

3. DAEKTPOJIUTOM HE SIBJISETCS

1. HxSOq4 2. KOH 3. NaCl 4. CaO

4. I'uapOKCUJI KalblUs pearupyerT C

1. yriekucisIM razom 3. BOIOPOAOM
2. KHCIOPOJAOM 4. MOBapeHHOH COJIBIO

5.Mexy KakiMU BellleCTBaMH BO3MOKHO B3auMoAeiCcTBUE?

1. MgCl, u H,O 3. BaCl, u CuSOq4
2. AgClu HNO; 4. NaCl u K,SO4

6.BepHBI 11 Cy)XJICHHUS O MpaBUjIaX MPUMEHEHUS M XPaHCHHS IpenapaToB OBITOBOM
XUMUAU?

A. A3p030i1, HCTIONB3YIONINECS B KAYECTBE CPEACTB ISl OOPHOBI C OBITOBBIMH
HAaCEKOMBIMU, O€30TaCHBI JIsI IeTEH U )KUBOTHBIX.

b. PacTBOpuTEH 1 MOFOIITHE CPEACTBA IOMYCKASTCS XPAHUTh B TIOCTYITHBIX JIJIS ICTCH
MeCTax.
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BEPHO TOJIBKO A
BEPHO TOJIBKO b
BEPHBI 00a CyKICHUS

b o\

00a CyXJIeHHUs HEBEPH

7.YCcTaHOBUTE COOTBETCTBHE MEXKJY HCXOJIHBIMU  BEIIECTBAMU H
POIYKTaMU PEaKIIUU.

VICXO/THBIE BEI[ECTBA [TPOJTYKThI PEAKIIMIH
B 1) => stO3
A S+ 0 =y 50, 4+ HO

b) H80; + NaO =B) 35—~ Ngs0, + H
H,SO,4 + NaOH => 4) => Na,SO; + H,0
5) => Na,SO,; + H,O
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KOHTPOJIBHASA PABOTA 110 XUMHUHU

3ATHTOJYTOAUE
10 KJIACC
Kpurepun oneHnBanus
OaILIIBI OLICHKA
19-21 5
18-15 4
14-9 3
Menee 9 2
Bapuanr 1

YACTD A. TecroBble 3a/1aHus C BHIOOPOM OTBETA
1. Haszpanue yrneBomopona, popmyina koroporo CHs—CH,—CH,—CH3, no
CHCTEMATHYECKON HOMEHKJIATYPE:

a) bytun-2

0) byren-1 B) H-byTan r) bytun-1

2. BemectBa, popmyinbl koTopbix C¢Hs 1 C,H,, siBIIsIOTCS:

a) 'omonoramu
6) Uzomepamu

B) OIHUM U TE€M K€ BEUIECTBOM
r) BemectBamu pa3HbIX KJIaCCOB

3. Ilocnemyrommm roMoJIOroM MpOoIeHa SIBJISIETCS :

a) byran

0) byren-1 B) OTeH r) bytun-1

4. Xwumuyeckas CBSI3b MEXIY aTOMaMH YIiepoJa B MOJIEKYJIE ATCHA:

a) Onunapnass 0) [Tomyropnass  B) /[BoiiHas r) Tpoiinas

BemiecTBo, 111 KOTOPOTO XapakTepHa PeaKIs MOJIUMEPU3ALINU:

a) Auetwiien  0) Mertan B) [Ipomnan r) byraguen-1,3

[TpoayKT peakuuu 3T€Ha C BOJOPOIOM:

a) OtaH 0) Otunen B) [lonuaTinien  r) AuetuiieH
BemectBoM X B 1€MOYKE MpPEBpALLICHUM: MeraH — X — O€H301I,
SIBJISIETCA:

a) OtaH 0) AueTusneH B) XJ0pMeTaH r) OTUIEH
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8. ®paxius NpoAYKTOB He(TENEPETOHKN C HAMMEHBIIIEH TeMIlepaTypoi
KUIICHUS:

a) Jlurpoun 06) Kepocun B) bensun T) Jn3ensHOE
TOILJIMBO

9. IlpupoaHsblil ra3 — 3TO CMECH:

a) [IpenenbHBIX yrieBOJOPOIOB U HEOPraHUYECKUX Ta30B.
0) HenpenenbHbIX yriieBOAOPOI0B U HEOPTaHUUECKUX Ta30B.
B) ApOMAaTHYECKHUX YTJIEBOJOPOAOB.

r) [IpeaenbHbIX U HENPEAEIbHBIX YIIIEBOIOPOIOB.

YACTD b. 3agauusg co cBOOOIHBIM OTBETOM
10. [Ins BemecTBa, hopmylia KOTOPOTO

CH;—CH,—CH-
CHs,
|
CH3
HanumuTe GopMyIiy OJHOTO U30Mepa U OJHOro romosora. Haszosure Bce
BEIIECTBA.

11. Hanumure ypaBHEHUSI XUMHUECKUX PEAKIIMM, C TOMOIIBIO KOTOPBIX
MOYHO OCYIIECTBUTH CIICYIOIINE PEBPALLECHU:

1 2
9TaH — 3TUJICH — IIOJIM3THIICH.

12. Pemne 3amauy

KounBepcueii nmpupoHOTOo ra3a ¢ BOASHBIM IMapOM MOJTyYat0T CHHTE3-Ta3
— cMmech okcuaa yriepona (II) m Bogopoda, KOTOPYIO MOXHO 3aTeM
MCIIOJIb30BATh JIJIsl TPOU3BOJICTBA PA3IMUHBIX IIEHHBIX BEIIECTB.
CKOJIbKO TUTPOB MeTaHa (H.y.) BCTYMHJIO B PEAKIIUI0 KOHBEPCUH, ECITH
NOJIYYEHHBId CHHTE3-ra3 coAepkutr 36 r Boaopoaa? 3anuiluTe
oApOOHOE PEIICHUE 3a/1a9n

Bapuant 2

YACTD A. TecToBble 3aj1aHus C BHIOOPOM OTBETA
1. VYrneBomopon cocraBa CsHg OTHOCHTCS K Ki1accy:

a) AnikaHoB ~ 0) AJIKEHOB B) AJIKHHOB r) ApeHoB

2. BemectBa, popmynsl kotopsix CH,=CH, u CH,=CH—-CH3, siBasitoTcs:
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a) 'omonoramu B) OIHUM U TE€M K€ BEUIECTBOM
0) N3omepamu r) BemectBamu pa3HbIX KJIacCOB

HasBanue yriaeBopopona, hpopmyna kotoporo  CH=C-CH,—CHj:

a) [Iponun 0) bytun-2 B) byTeH-2 r) bytun-1

XHUMHUUYECKas CBA3b MEXIYy aTOMAMH YIJIEPO/Ia B MOJIEKYJIE STUJICHA!

a) Ogunapnass 0) [lomyropnass  B) /[BoiiHas r) Tpoiinas

BeH_[eCTBO, JJIs1 KOTOPOIr'o HCOCYHICCTBMMA pCAKI A 3aMCIICHHA:

a) Meran 0) Oran B) benzon r) OTeH

@opMyJIbl BEUIECTB, BCTYMAKMIUX B PEAKIIUIO APYT C APYTOM:

a) C2H6 u 02 B) CH4 u HCl
6) C2H4 51 CH4 F) C3Hg J51 H2
Ptt
BemectBom X B nenoudke mpeBpalieHUN CsHg— CH,=CH-
HCl

CH;—» X SIBJISIETCA:

a) 1,2-Jluxnopatan B) 2-XJI0pIpoIian
0) 2,2-Jluxnopriponan r) [-Xnoprpomnan

[IpupoaHBI HMCTOYHUK YIJIEBOJOPOJOB, OCHOBHBIM KOMIIOHEHTOM
KOTOPOTO SIBJIIETCS METAH:

a) Hedts B) [lomyTHbIi1 HEPTAHOI Ta3
0) IIpupoauslii ra3 r) KameHHbIi yrob

ChIpbe 114 MOJIyYEHHS HAaTYpPaJbHOTO Kay4dyKa:

a) Kaprodens B) [IpoaykThl nepepaboTku HedTH
0) MneuHblii COK iepeBa reBed  T) [IpoaykTsl nepepadoTKu
KaMEHHOTO YTJIsi

YACTD b. 3aganus co cBOOOIHBEIM OTBETOM
10. Inst BemiecTBa, (hopmysia KOTOPOTO CH,=CH-CH,-CH,—CH3,

HanuimuTe (OpMyJIbl OTHOTO FOMOJIOTa U OAHOI0 3oMepa. HazoBure Bce
BELIECTBA.
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11. Hanumure ypaBHEHUSI XUMHYECKUX PEAKLIHAM, C TOMOIIBI KOTOPBIX
MOKHO OCYILIECTBUTH CICAYIOLINE IPEBPAILICHUS:
1 2

KapOuJ KaJablusl — aleTUIeH — OeH30I1
12. HekoTopble aBTOMOOMIIM UCIIOJIB3YIOT B KAUE€CTBE TOILJIMBA MPONaH,

KOTOpLIﬁ JCHICBJIC K OKOJOTHNYCCKHU YUIIIC OeH3MHa.

CKOJIBKO JIMTPOB YIJIEKUCIIOTO Ta3a (H.y.) 00pa3yeTcsi Ipu CKUTaHUU B
aBTOMOOMIBLHOM JBurarene 198 r mpomana? 3amumure MOAPOOHOE
pelieHye 3aaaum.

Bapuant 3
YACTD A. TecroBble 3a/1aHus C BHIOOPOM OTBETa
1. Ha3Banue yIIIEBOIOPOA, dbopmyna CH;—CH-CHj,

KOTOPOTO |
CH;
110 CUCTEMATUYECKON HOMEHKJIAType:
a) [Ipoman 0) byran B) 2- 1) 2-MetunOyrtan
Metunmponan
2. MeraH 1 allEeTUIEH SIBJISIIOTCS:
a) 'omonoramu B) OIHUM U TE€M K€ BEUIECTBOM
0) N3omepamu r) BelectBamu pa3HbIX KJIaCCOB

3. AIIETHJIEH OTJIMYAETCS OT DTHJICHA:

a) KauecTBeHHBIM COCTaBOM MOJIEKYI.

0) XapakTepHbIM THUIIOM XUMUYECKUX PEAKITUH.
B) [IpoaykTamMu moJIHOTO CrOpaHus.

r) KonruecTBEHHBIM COCTABOM MOJIEKYI.

4. Xwumuyeckas CBSI3b MEXIY aTOMaMH YriepoJa B MOJIEKYJIE dTaHa:
a) Onunapuas 0) [lomyropHass ~ B) JIBoiiHas r) Tpoiinas
5. BeecTBo, 1151 KOTOPOTO HEXAPAKTEPHBI PEAKIIUH IPUCOEANHECHUS:

a) OTUIeH 0) AueruiieH B) OTaH r) [Iponen

6. @opMmyIibl BEIIECTB, BCTYNAIOIIUX B PEAKIUIO JIPYT C APYTOM:

a) CH4 n HCI B) C6H6 nu Hzo
6) C3H6 u C12 F) C2H6 nu H2
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7. BGHIGCTBO, N3 KOTOpPOIro B J'Ia60paT0pI/II/I MOJKHO ITOJIYUYUTDH 3TUJICH!

a) Mertan 0) Otan B) DTaHOI r) Mertanon

8. Tlporecc pacuieruieHruss MOJIEKYJT YTIIEBOJOPOAOB C OOJBIIIUM YHUCIIOM
aTOMOB yIJIepOJia:

a) ['mnpupoBanue B) Kpekunr
0) Pextudukarus r) Pudopmunr

9. BGHIGCTBO, HC ABJIAOIICCCA IIPOAYKTOM nepepa60TKH MCTaHa B
IMPOMBIINIJIICHHOCTH:

a) Texuuueckuii yriepos (caxa) B) ITaHOI
0) MeTtanon r) AnieTuneH

YACTbD b. 3aganust co cBOOOIHBIM OTBETOM
10. dns BEIIECTBA, dopmyna CH;—CH—CH,—CHs,
KOTOPOTO |
CH;
HanmumuTe GopMyJibl OJHOTO M30MeEpa M OJHOro romosora. HazoBure
BCE BEILIECTBA.
11. Hanumure ypaBHEHUSI XUMHAYECKUX PEAKLINM, C TOMOIIBIO KOTOPBIX

MO’KHO OCYIIECTBUTH CICAYIOIINE MPEBPALICHHUS:

1 2
9TAaHOJI — 3THUJICH — ITOJIMOTHJICH.

12. bynanuen-1,3 —  HWCXOAHOE  BEIIECTBO ISl  IPOM3BOJCTBA
CUHTETHYECKOTO Kaydyka. Ero moiaydarT AErHApUpPOBAHUEM OJHOU U3
bpakuuit HedTH, comepxanuii OyraH. CKoJIbKO TpaMMOB OyTaHa
MPEBPATUIIOCH B OyTalMeH, €CIIM TPU 3TOM BBIAEIHIOCH 78,4 11 BoAOpo1a
(1.y.)? 3anummTe MoapoOHOE PEIICHUE 3a/1a9n

Bapuanr 4
YACTD A. TecroBble 3a1aHus C BHIOOPOM OTBETA
1. Hasmanume yrmeBomopona, dopmymna CH;—C=C-CHj,

KOTOpOTO
M0 CHCTEeMaTHYEeCKOW HOMEHKIIAType:
a) [Ipomnan 0) bytun-1 B) [Iponuu r) bytun-2

2. DTWJIEH U IPOIEH SABISIOTCSA:
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a) 'omonoramu B) OIHUM U TE€M K€ BEUIECTBOM
0) N3omepamu r) BemectBamu pa3HbIX KJIacCOB

I'omonorom IIpoIlaHa ABJIACTCA:

a) benzon 0) IIponien B) Meran r) [Iponun

CBoiicTBO, XapakTepHOe 11 OeH3071a:

a) Xopomasi pactBopuMocTh B B) He uMmeer 3amaxa

BOJIC

0) Tspxenee BobI r) He oOecuBeunBaer OpoMHYIO
BOZY

BemiecTBo, 111 KOTOPOTO XapakTepHa peakiys THAPUPOBAHUS:

a) [Ipoman B) OTaH
0) DTuiieH r) byran

@opMyJIbl BEUIECTB, BCTYMAKOMIUX B PEAKIIUIO APYT C APYTOM:

a) C2H6 51 HQO B) C2H2 51 HQO

6) C6H6 u HQO F) C3Hg )51 HQO
BemectBo X B IEMOYKE MPEBPAIICHUNA: aleTwieH — X —
MTOJIMBUHUIIXJIOPUL:

a) benzon B) {uxmopaTan

0) Bunwmixmnopua r) OTeH

Knacc yrmeBomopomoB, Ha JOJdI0 KOTOPBIX B MPUPOJHOM Tase
npuxonutcs o6omiee 95% o oobeMy:

a) AJIKaHbI 0) AJTKUHBI B) AJIKEHBI r) ApeHsl

TexXHONOTMYECKUM  NPOUECC, MCMOJb3YEMbIM I IOBBILICHUS
OKTAHOBOI'O YMCJ1a OCH3WHA:

a) Kpexkunr  0) Pextudukamus B) Pudopmunr 1) Bece oTBeth
BEPHBI

YACTD b. 3aganusg co cBOOOIHBEIM OTBETOM
10. Jls BEIICCTBA, dopmyna CH;3;—CH-CH=CH,,

KOTOPOTo |
CH3;
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HanumuTe (GopMysbl OJHOTO M30Mepa M oJHOro romosiora. Hazosure
BCE BEILIECTBA.

11. Hanumure ypaBHEHUS] XUMHAYECKUX PEAKLIMM, C TOMOIIBIO KOTOPBIX
MO>KHO OCYLIECTBUTH CJIEAYIOLIME IPEBPALLCHHUS

1 2
areTuiieH — O0€H30J1 — HUTPOOECH30

12. I'maBHBIA  MOTpEOUTENb MPUPOJHOTO Ta3a — JSHeprertuka. Ha
TEIUIOAJIEKTPOLICHTPAIIAX TPUPOJHBIA Tra3 CHKUrarT, a IOJIyYeHHOE
TEIUIO HCIOJIb3YIOT Il NPOM3BOJACTBA DJIEKTpUYECTBA M 00OTpeBa
KUIBIX JIOMOB.

CKolbKO JUTPOB KHUCIOpoJa (H.y.) H3PacXOJ0BaHO ISl CHKUTaHUs
MEeTaHa, €Cclii B pe3ynbTaTe oOpaszoBaiock 660 r yriekuciaoro rasza?
3anuimTe NoApOOHOE PEIICHUE 3a1auH.
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HPOMEXYTOUYHASA ATTECTALIUA

NUTOI'OBASA KOHTPOJIBHAS PABOTA 110 XUMHHU

10 KJTACC
Kpurepun onennBanus

OasIb OLICHKa
19-21 5
18-15 4
14-9 3
Menee 9 2

Bapuanr |

YACTD A. TecToBble 3aj1aHusi ¢ BHIOOPOM OTBETa
1. OO6mas ¢popmyna aaKaHOB:

a) CnH2n+2 6) CnHzn B) CnH2n-2 F) CnHZn-6

2. HazBaHue BEILIECTBA, dbopmyna CH,—CH-C =CH:

KOTOPOTO | |
CH; CHs
a) 'excun-1 B) 2,3-{umetrnOyTuH-1
0) 3-Metunnentus-1 r) 3-MetwinenTun-4
3. BemecTBo, B KOTOPOM OTCYTCTBYET T-CBSI3b:
a) 'ekcun B) [Iponanosn-1
0) 2-MetunmnponeH r) 2-Metunmnenten-1
4. H3zomepom BEILIECTBA, dbopmyna CH3;—CH—CH;  saBnsercs:
KOTOPOT'0 |
CH;
a) H-bytan B) 3-MeTtunnponan
0) 2 -Metunbyran r) [lenTan

5. Yucno BO3MOXKHBIX CTPYKTYPHBIX M30MEPOB JUIsl BEIIeCTBa, GopMyiia
KOTOPOTro

CH;-CH-
COOH:
|

NH;
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a) l

6) 2
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B) 3

r) 4



6. Oxkpacka cMecH IITH0K03bI ¢ Tuapokcuaom meau (I1) npu HarpeBaHuu:

a) ['omyOas B) Kpacnas
0) Cunsist r) ®uoneroBas

7. ®opmyiia peaKTUBa ISl pacllO3HABAHUSA TVIMLIEPHUHA:

a) [Ag(NHj;),]JOH B) I, (criupt, p-p)
0) FeCl; (p-p) r) Cu(OH),

8. IlepBuuHas cTpykTypa Oenka oOpa3yeTcs 3a CUéT CBS3CH:

a) Bomopoansix B) [lentraHbIX
0) Jucynpdumaabix r) MoHHBIX

9. AMMHOKHCIIOTBI HE pEarupyoT C:

a) AKTHBHBIMU METaJlJIaMU B) CoJISIMH CUJIBHBIX KMCJIOT
0) Okxcu1aMu METaJIOB r) 'uapokcuaaMu METaIOB

10. CtpykTypa, COXpaHSIOIIasICs IpU JeHATypaluu Oeska:

a) [lepBuuHnas B) TpeTtnunas
0) Bropuunas r) UeTBepTUuHas

11. Ilpu3Hak KCAaHTONPOTENHOBOW PEAKIUU:

a) O6pazoBaHue KENTOrO OCaTKA

0) Ob6pa3zoBaHue rory0oro ocaaka

B) PacTBOpenue Oemnka ¢ 06pa3zoBaHreM pacTBopa (HUOJIETOBOTO IBETA
r) PacTBOpenue 6enka ¢ o0pa3oBaHHEM pacTBOpa TEMHO-CUHETO 1[BETA

12. benok, BBINOJMHSIOMIMK B OPraHU3ME T'YMOPAIbHO-PETYIATOPHYIO
byHKIIHIO:

a) Keparun B) UHcynun
0) [Mamann r) [lencun

YACTD b. 3aganust co cBOOOIHBEIM OTBETOM
13. BemecTBo, 1j11 KOTOPOTO BO3MOXHA PEAKIUS AETUAPATALIUN:

a) byraguen-1,3 B) DTaHOJ
0) Dtanainb r) XJopaTaH
3anuImTe COOTBETCTBYIOIIEE ypaBHEHNE PEaKIIUU
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14. CoctaBpTe ypaBHEHHUS pPEaKUUH IO MPUBEAECHHON HIXKE CXEME U
YKQKHUTE YCIOBHS UX OCYIIECTBIICHHUS:

1 2 3 4
CaC2 —>C2 H2 —>C6 H6 —>C6H5 NOz —>C6 H5 NHz

I{aﬁTG Ha3BaHHWS KAXXJ0I'0 BCIICCTBA.

15. CocTaBpTe cxeMy IOJy4YEHHS dTaHoja W3 Kpaxmana. Hax crpenkamu
MEPEX0JI0B YKAKHUTE YCJIOBHUS OCYIICCTBICHHS pPEaKUUid U (HOPMYIIbI,
HEO0OXOIUMBIX IJIsI TOT'O BEIIECTB.

16. Kakoii 00BEM yTriieKucIoro raza obpasyercsa npu roperuu 27,957 r
aneTwieHa, coaepsxaiiero 7% npumecein? Kakoe KoImyecTBO BEIIECTBA
KHCJIOPOJa y4acTBYeT B peakuuu? 3amuuiuTe NOJpOoOHOE pelIeHue
3a/1a4yu.

Bapuant 2
YACTD A. TecToBble 3a/1aHus C BHIOOPOM OTBETA
1. OGmas ¢popmyia aJKeHOB:

a) CnH2n+2 6) CnHzn B) CnH2n-2 F) CnHZn-6
2. H 2#°
. HasBanwue Bemectsa, popmMyna  cH, CHy—CHy—CHr—C
KOTOPOTO N\
H
a) [lentanoBas kucioTa B) [lentanann
0) [lentanon r) [lenten-1
3. Bwupg uzomepun, XapakTepHbIN 111 AIKAHOB:
a) [Tonoxxenus B) YTJepoaHoro ckenera
GYHKIIMOHATBHOUM TPYTIIIBI
0) [Tonoxenus KpaTHOU CBS3H r) MexknaccoBas
4. TlpeaplayiuM roMojoroM OyTuHa-1 sBsieTCs:
a) bytun-2 0) [lentun-1 B) [lenTHH-2 r) [Iponun

5. BemiecTBo, AJis1 KOTOPOTO XapaKkTepHa PEAKIUS MOJIUMEPU3ALINU:

a) byranuen- 0) byran B) beHzon r) byranon-1
1,3
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.O\

Oxkpacka cmecu Oenka ¢ rugpokcuaoM Menu (I1) nmpu nHarpeBanuu:

a) ['omyOas 0) Cunsist B) Kpacnas r) ®uonerosas

7. PeaxktuB HJI1 paCIIO3HAaBaAHUA AJIbACTHUI0B!

a) Jlakmyc B) CriupToBOi1 pacTBOp ioaa
0) PactBop xmmopuna xenesa r) I'mapoxcun meau (1)
(I10)
8. Crpykrypa Oeika, SBISIIOIascs HauMeHee TPOYHOM:
a) [lepBuuHnas B) TpeTnunas
0) Bropuunas r) [IpoyHOCTB BCEX CTPYKTYP
OJIMHAKOBAs

9. CBOP'ICTBa, KOTOPLIC MOTI'YT IIPOABJIATH aMUHOKHCJIOTHI:

a) ToJIbKO OCHOBHBIE B) AmdoTepHbIe
0) ToJIbKO KHCJIOTHBIE r) C KUCJI0TaMU U OCHOBaHUSIMU HE
pearupyor

10. [Inss aMMHOYKCYCHOM KUCJIOTBI XapaKTepHA PEaKIIUS:

a) OTienieHus B) [Ipucoenunenus
0) [onumepuzanuu r) Otepudukanuu

11. dakTop, BRI3BIBAIOIIMI ICHATYpAIIHIO OCIKa:

a) Harpesanue B) MOHBI TSKENBIX METAIIIOB
0) Paguanus r) Bce oTBeTHI BepHBI

12. lpu nelcTBUM KOHUEHTPUPOBAHHOMW Aa30THOW KHUCIOTHI Ha OEJKH
NIOSIBJIAETCS] OKPAIlIMBAaHUE:

a) ¢uoseToBoe 0) xéntoe B) 3€JIEHOE ') CUHEE

YACTD b. 3aganusg co cBOOOIHBEIM OTBETOM
13. TIpoaykT peakiuu aleTuiieHa ¢ BOJIOK:

a) OTaHou 0) Drananp B) OTaHoBas kuciota  T) AudTunossliii aup
3anuImTe COOTBETCTBYIONIEE YPaBHEHNE PEaKIIUU

14. CocTaBbTE YypaBHEHUS PEAKIIUMI IO CXEME:
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1 2 3 4
C6H1206 = CszOH - CH3COOC2H5 - CH3COOH - CH2CICOOH
YKaxxure YCIOBUA UX OCYIICCTBJICHUS. I[aﬁTe Ha3BaHHS BCIICCTB.

15. BoccraHoBuUTE JIEBBIE YaCTH YPABHEHUIM:

a) ... CH;-CH-CH;
450 °C, AlCls |
- CH;

6)+—> CH,C 1 -CH, C 1

VYKaXXATe TUITBI PEAKIUN.

16. Texnuueckuit kapoua KaibLus cogepkut 12% npumeceit. Kakoii 00bEéM
alleTWJICHA U KOJMYECTBO BEIIECTBA TUAPOKCH/IA KAJIbIUS MOJTYYUTCS U3
30 r Takoro kapouma? 3anuIImMTe MOAPOOHOE PEIICHHE 3aauu

Bapuant 3

YACTD A. TecToBble 3a1aHus C BHIOOPOM OTBETA
1. OGmas dhopmyna aJKHMHOB:

a) CnH2n+2 6) CnHZn B) CnHZn-2 1_‘) CnH2n-6

2. Hazsanue BemectBa, opmyna  CH,—~CH,—~CH-CHas:

KOTOpOTIO | |

CH; OH
a) [lentanon-2 B) I-MeTtun6yranon-3
0) MeTtunOyTranomn r) 4-MetunOyranosn-2

3. WMsowmep BemectBa, popmyna koroporo CH,=CH-CH,—CHj:

a) 2-MeTtunOyTeH-2 B) bytan
0) byren-2 r) bytun-1

4. TomomoraMu SABJISIFOTCH:

a) DTaHOJ U IPOIMaHAIIb B) DEHO U 3TAHOJI
0) OTaH u STUH r) OTEH U MpOoNeH

5. BemecTBo, 111 KOTOPOro HEBO3MOXKHA PEAKIUS TPUCOECIUHEHUS:

a) benzon B) bytun-1
0) byren-2 r) byran
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6. BemecTBo, HCmoIB3yeMoe IS IPOU3BOJICTBA CEPEOPSIHBIX 3ePKAIL:

a) ®pykTo3a B) ['1mroko3a
0) DTaHon r) Caxaposa

7. ®opMmyiia peakTuBa Ui paClIO3HABaHUA Kpaxmana:

a) [Ag(NHj;),]JOH B) I, (criupt, p-p)
0) FeCl; (p-p) r) Cu(OH),

8. Tum XuMHYECKOM peakuuu, K KOTOPOMY OTHOCHUTCS B3aUMOJICHCTBUE
aMUHOKHCIIOT JPYT C APYTOM:

a) [lonmumepuszanus B) JleruapupoBanue
0) [NonukonaexHcarus r) DTepuduranus

9. AMHMHOYKCyCHasi KHCJIOTa IIPOSIBIIIET KHUCJIOTHBIE CBOMCTBA IpPH
B3aUMOJICHCTBHH C:

a) ConstHOM KHUCIIOTOM B) CepHOI1 KUCTOTOM
0) 'mapokcuoM Kamus r) A30THOH KHCIIOTOM

10. [lnst Bcex OenkoB XapaKTepHbI CBOMCTRA!

a) PactBopumMocThb 1 B) ['uaponus u pacTBOPUMOCTH B
CBEPTHIBAHUE COJISIX

0) AmdorepHOCTb U r) JlerydecTs u ropeHue
JICHATypalus

11. Inst mpoBeneHrs OMypeToBOM peakiuy HEOOXOJIUMO HCIOIb30BaTh
peakTuBbl, GOPMYJIbI KOTOPBIX:

a) CuSO4 u Fe(OH), B) CuO n NaOH
6) CuCl, u [Ag(NH3),]JOH r) CuSO, u KOH

12. BeniecTBo, BhI3bIBaIOIIEE HEOOPATUMYIO IEHATYpaIUIO OenKa

a) Bona B) DTaHOI
0) ['mroko3a r) XJopu HaTpUsI

YACTD b. 3aganus co cBOOOIHBIM OTBETOM
13. TIpoaykT peakiuu nmpormaHoJia B MPUCYTCTBUU KOHLIEHTPUPOBAHHOM

CEPHOM KHUCIOTHI U HarpeBanu Boime 140 °C:
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a) [Ipomanon-2 B) [Iponen
0) IIpoman r) [Iporun
3anuimmTe COOTBETCTBYIOINIEE YPAaBHEHUE PEAKITIU

14. CoctaBbTe ypaBHEHUS pEAKLUid IO IPUBEICHHON HIXKE CXEME:

1 2 3 4
C,H¢ —» C,H;5C1 -» C,HsOH —» CH3;CHO —» CH3;COOH
U YKOKHTE YCIOBHUS UX OCYIICCTBICHUS. J{aliTe Ha3BaHMS BCEX BEIICCTB.

15. CocTtaBbTe ypaBHEHHSI peaklMil, C TOMOIIBI0 KOTOPHIX MOXKHO
OCYILIECTBUTH MPEBPAILCHUS TIO CXEME:

aJIKaH — aJIKE€H — OJIHOATOMHBINA CIIUPT — MPOCTOU 3pup.
Hanumwure ypaBHEHUs peakiui, YKaKUTE YCJIOBHUSA MX OCYLIECTBIICHUSA U
Ha3BaHUs UCXOJHBIX BELIECTB U IPOAYKTOB PEAKIIUU.

16. I1pu oxucnenuu 9 r nponanona okcugom Meau (1I) momyuwmnm 9,6 r meau.
Brruucnure maccy oOpazoBaBIIerocs ajlbaerujia, eciiu ero Bexoa 90%.
3anummuTe noApoOHOE pelIeHre 3aJaun

Bapuant 4

YACTD A. TecroBble 3a/1aHus C BLIOOPOM OTBETa
1. OO6mast popmysna apeHOB:

a) CnH2n+2 6) CnH2n B) CnHZn-Z F) CnH2n-6

2. Haspanme BemectBa, (opmyma CH;—CH-CH=CH-CHj:

KOTOPOTO |

CHs
a) 'exceHn-2 B) 2-MeTunneHnTen-3
0) 4-MetunmenTeH-2 r) 4-MeTuineHTuH-2

3. BasieHTHOCTB aTOMa yTaepo/ia B aleTUJICHE:
a) Il 0) III B) IV rVv

4. BelecTBo, U30MEPHOE MPEAEIbHBIM OJHOATOMHBIM CIHpPTaM, HO HE
pearupymoliee ¢ MeTALIMIECKUM HaTPpUEM, OTHOCUTCS K KJIaccy:

a) AJbJIETU/I0B B) [IpocThix 3¢hupon
0) KapOoHOBBIX KHCTOT r) ClnoxHbIX 3UpOB
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10.

11

12.

Oxkpacka cMecu anbierua ¢ rugpokcuioM menu (1) (mpu HarpeBanum):

a) ['omyOas B) Kpacnas
0) Cunsist r) ®uoneroBas

VYuéHblii, OTKPBIBIIMN PEAKLHIO MOJIYYEHHUSI YKCYCHOI'O ajbJeruja M3

areTHICHA:
a) A.A. Bropig B) B.M. Kyuepos
0) b.H. 3unun r) I'.C. JleGenen

VYrineBonopos, Npu MOJTHOM CIOPAHMHM KOTOPOTO OOpa3yloTCs paBHBIE
00BEMBI YIJIEKUCIIOTO ra3a U BOASHBIX MapOB:

a) AueTuiacH B) DTHUJICH
0) Otan r) byran

CBOP'ICTBa, XAPAaKTCPHBIC OJIsSI aMHWHOB!

a) KucnotHelie B) AMdoTepHBIC
0) OcHOBHbIE r) 3aBUCAT OT CTPOCHUS
YTJIEBOJIOPOJHOTO pajiuKasa

[Togo6GHO aMrHAM aMUHOKHUCIIOTHI pearupyroT:

a) C MunepasibHbIMH KuciioTaMu  B) C okcH1aMu
6) Co cupramu r) C comsimu

Pa3pymenue TpeTuyHOM U BTOPUYHOM CTPYKTYPBI O€JIKa — ITO:

a) 'maponus B) JleruapupoBanue
0) [enarypanus r) Jderunparanus

. I[Ipu neiictBum Ha Oenok cBexeocaxnéHHoro ruapokcuna meau (11)

HaOJIr01aeTCA:

a) )KEJITOe OKpaLIMBAHUE

0) oOpa3oBaHKe (HHOICTOBOTO PacTBOPA

B) 00pa30BaHNE BaCHJILKOBO-CHUHETO PAacTBOPA

I') MOSIBJICHHUE KENTOTO 0CaKa, KOTOPHIA MPU HATPEBAHUHM CTAHOBUTCS
KpacHBIM

AMMHOKHUCIIOTA U €€ COJIM, UCIIOJIb3yEMbIE B KAaU€CTBE MUIIEBBIX
7100aBOK, YCHJIMBAIONIUX BKYC ¥ apOMaT MPOyKTOB:
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a) AcnaparuHoBas B) JIuzuH
0) ['myramuHoBast r) MeTnoHUH

YACTD b. 3aganust co cBOOOIHBEIM OTBETOM
13. IIpoaykT peakuuu NponrHa ¢ BOJOW:

a) [Ipomanans B) [Iponanon
0) IIponanon r) [Iponan
3anuimTe COOTBETCTBYIOINIEE YPABHEHUE PEAKIIUN

14. Hanmmre ¢popmyssl BemectB X, Y, Z B LETOYKE IPEBPALLIECHUN:
C H OH +Cu0 +Cu(OH)2 +C2Hs0H

2 5 - X - Y- Z
HasoBute 31 BemiecTna.

15. TTapa BemiecTB, € KOTOPHIMUA B3aUMOJICVICTBYET aMHUHOYKCYCHAsI KUCIIOTA!

a) CO, u HNO;3 B) HCl u KOH
6) NaCl u NH; r) C;HsOH u KCl
Harmummte cooTBETCTBYIOMINE YPaBHEHUS PEAKITUH.

N3 600 r Texanueckoro kapouaa noxyuunau 179,2 i auerwiena. Onpenenure

MAacCOBYIO JIOJII0 MpUMEcCEl B JaHHOM oOOpaslie KapOuja. 3amuiiuTe
MoAPOOHOE PEIICHHE 3a/1a4H.
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BXOJHAS KOHTPOJIBHASA PABOTA 110 XUMHUU

11 KIIACC
OasuIBI OILICHKA
19-21 5
18-15 4
14-9 3
Menee 9 2
Bapuanr 1

YACTD A. TecToBble 3a1aHus C BHIOOPOM OTBETA

DnekrponHas Gpopmyna nona Mg?*:

a) 1s°2s22p°3s! B) 1s225?2p%3s%3p?
0) 1s22s22p°® r) 15225*2p®3s23p*

B TpeTheM mepuoie nciio 3J1eMEHTOB PaBHO:
a) 2 0)8 B) 18 r) 32

KoBanienTHass XuMuuecKasl CBsI3b SIBJISICTCS HOJIHpHOﬁ B MOJICKYIJIC!:

a) P4 6) Fz B) HQS F) Nz

. LIaCTI/I]_Ia, HMCIOIast OoJIBIIIEE YU CITO IMPOTOHOB, YCM JJICKTPOHOB!

a) aTOM MarHus B) aToM (ocdopa
0) XJIOpUA-UOH ') MOH MarHus

KucnoTtHble cBOMCTBa THAPOKCHIOB BO3PACTAIOT B PSIAY:

a) HNO3, H3PO4, HQSO4 B) AI(OH)3, HzSO4, steO4
6) H3PO4, HQSO4, HC104 F) H2C03, HzSiOg, Al(OH)g,

B aromax 351€MeHTOB IJIaBHOW MOATPYMIIbI (MOATPYNIbl A) OAMHAKOBO:

a) YHCIO 3aHATBIX OJJIEKTPOHAMH D3HEPreTUYECKUX YPOBHEH U
CTPOEHHE BHELLIHETO 3JIEKTPOHHOT'O CJIOS;

0) (¢u3nUecKue 1 XMMUYECKHE CBOWCTBA;

B)  4YMCJIO IPOTOHOB B SJIPE aTOMA;

I) CTPOEHHE BHEIIHEr0 SHEPreTHUYECKOT0 YPOBHS U YHCIIO BAJTCHTHBIX
AJIEKTPOHOB.
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OnekTpoHHas (opMmyJia BHEIIHETO SHEPreTUYECKOro YPOBHS aroMa

r) 3s23p*

7.
HanOoJiee aKTUBHOTO HEMETAILJIA;
a) 2s°2p® 0) 3s23p° B) 2s%2p*
8. ATOM »3JeMeHTa HMEET DJJCKTPOHHYI KOH(GUTYpaIldi0 BHEIIHETO

SHEPreTUYECKOro ypoBHs ...3s’3p*. Homep mepmona, HOMEp TPyIIIEL
MaKCHUMAaJIbHAsl CTENIEHb OKUCJIEHUS IAHHOTO 3JIEMEHTAa COOTBETCTBEHHO

PAaBHBI:

a)4,6,+2  6)3,6,+6

9. VYcTaHOBUTE COOTBETCTBUE

MunuMasabHasl CTEIICHb OKHUCICHUS

1)-1 a)P
2)-2 0) Si
3)-3 B) ClI
4)—4 r)S

10. YcTa"HoBuTE COOTBETCTBUE

BemectBo
1) oxcun yriepoaa (IV)
2) 030H
3) menp
4) OKCHUJ KaJIbIIHs

B) 3, 6, +4

r) 2,6, +6

CUMBOJI DJIEMEHTA

Bujg xumnueckou cBs3HU

a) MeTaJITU4YecKas

0) KOBaJIEHTHAs NOJIApHAs
B) HOHHAas

I') KOBaJEHTHasl HEMOJSIpHAs

11. YcranoBUTE COOTBETCTBUE MEXKIY BHEIITHUM BO3JICMICTBUEM HA CUCTEMY

C(tB) + H,O(1) 2 CO(1)
Y CMEIIEHUEM XUMHUYCCKOTO PaBHOBECHSI

+ Ha(r) - Q

Buenidee Bo3aencTBE

CMCH_[CHI/IG XUMHUUYCCKOI'0O paBHOBECHUA

| moHM>xeHue TemMrepaTypsl

a) CMEIAeTCs B CTOPOHY MPAMOM
peaxkuuu

2 TIOBBIIIICHHUE JaBJICHU A

0) cMeraercs B CTOpOHY 0OpaTHOM
peaKiuu

3 MOBBIIIIEHUE KOHILIEHTPAIUX BOAOPO/Ia

B) HE MIPOUCXOJIUT CMEILICHUS PABHOBECHSI

4 noGaBieHNE KaTaIN3aToOpa

YACTD b. 3aganusa co cBOOOIHBEIM OTBETOM

12. M30TOmIamu SBJISIOTCA ABA aTOMa DJIEMEHTA:

a) g3 u3fp  0){gI m g
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HazoBuTe 3TOT 37€MEHT U 3aIHUIIUTE €T0 3JIEKTPOHHYIO KOH(PUTYpaIUio

13. CocraBbTe ypaBHEHUS] XUMUYECKHUX PEAKIIMI MEKy KapOOHATOMHATPUS
U COJITHOM KHUCIJIOTOW. 3alMIINTE YPAaBHEHUS B MOJIEKYJISIPHOM, MTOJHOM
MOHHO-MOJIEKYJISIPHOM M COKPAaIEHHOM MOHHO-MOJIEKYJISIPHOM BHJIE

14. Beruncnure maccy 10%-HOro pactBopa COJIIHOM KHCIOTBI, KOTOPBIi
notpedyeTcst ISl HOJHOTO pacTBOpeHus 15,6 T rTUApOKCHAA aTFOMUHUS

Bapuant 2
YACTD A. TecToBble 3a/1aHus C BLIOOPOM OTBETa
1. MaccoBoe 4uciio aToMa MOoKa3bIBaET:

a) o011ee YnciIo NPOTOHOB U B) 3apsij siapa

HEUTPOHOB

0) Maccy aTomMa B aTOMHBIX I') OTHOCUTEJIbHYIO aTOMHYIO Maccy
eMHULIAX

2. B aroMme xene3a 4YHMCIO MOJHOCTHIO 3aNOJHEHHBIX JHEPTETUYECKUX
YPOBHEW PABHO:

a) 4 0)3 B) 2 r)5
3. IIpu o6pazoBanuu monekynsl HCl nepekpbiBatoTcst opouTanu:
a)sus O)pup B)SUD r)dup

4. Tlonoxenuto cepol B [Ilepnoanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
HE COOTBETCTBYET (popMyJa:

a) SO, B) HSO,
6) FeS r) KAI(SO4),

5. CreneHb OKUCICHUSI aTOMOB XJIOpa OJAMHAKOBA B PSIY:

a) ClO,, HCIO, CaCl, B) C10;, CLO7, Ba(ClOy4),
0) CLO, C10;, KCIO r) HCI, HCIO, CCl,

6. B rmaBubix noarpynnax Ilepuognyeckoi cucteMbl BOCCTAaHOBUTENbHAS
CITOCOOHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB PaCTET C:

a) YBEJHMYEHHEM YHCJIAa 3JIEKTPOHOB Ha BHEIIHEM 3HEPreTUYECKOM
YPOBHE;
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0) yMEHbIIECHHEM paJyca aTOMOB;
B) YBEJIMUYEHHUEM YHCIIa HEUTPOHOB B SJpE aTOMA;
I) YBEJIMYECHHUEM paJuyca aToma.

7. HVoHBI, UMEIOIME 1BA 3aHATHIX MIEKTPOHAMU SHEPTETUYECKUX YPOBHS:

a) K'u F~
0) Mg* u CI-

B)Na" u F~
r) Ca’" u O*

8. DnexTpoHHas KOH(UTrypalus aToMa HauboJiee AIEKTPOOTPHUIIATEIILHOTO

OJICMCHTA.:

a) 1s22s?2p!
0) 1s*2s?2p?

9. VYcTaHOBUTE COOTBETCTBHUE

BemecTtso
1) caxap
2) okcup kpemuus (IV)
3) xJI0pua Kaus
4) maraui

10. Ycra"HoBuTe COOTBETCTBUE

DJIEMEHT
1) 6epuiuit
2) HaTpUiA
3) bocdop

4) HeoH

B) 15?2s%2p®3s%3p?
r) 15%25?2p?

Tl KpUCTAIUTUYECKOU PELIETKH
a) MOHHAas
0) MoJIeKyJIsIpHAs
B) METaJTMYECKast
r') aTOMHas

DnekTpoHHasi hopmyJia ero aToma
a) 1s22s22p®3s!
0) 1s?2s22p®
B) 152252
r) 1s22s*2p®3s23p°

11. YcranoBuTe COOTBETCTBHE MEXAY YPABHEHHEM 00paTUMON XUMUYECKOM

p€akuyun U CMCIICHUCM XHMMHUUYCCKOIO PAaBHOBCCHA IIPpU YBCIWMUYCHHU

JaBJICHUA B CHCTCMC

YpaBHEHUE peakuu

CMGH.ICHI/IG XUMHUYCCKOI'0O paBHOBECHUA

1 FG3O4(TB)+4H2(F) pad
3Fe(TB)+4H,O(1)

a) CMEILAeTCs B CTOPOHY MPSMOK
peaxIu

2 30,(r) 2 205(r)

0) cMelaeTcsi B CTOpOHY 00paTHOM
peaxkuu

3. SOA(r) + HyO() 2
H,S05(%)

B) HE MIPOUCXOUT CMEILICHUS
paBHOBECHS

4. 2NO(r) 2 Nao(r) + Os(T)
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YACTD b. 3aganusa co cBOOOTHBIM OTBETOM
12. AToM »jeMeHTa HUMEET »JJEKTPOHHYIO KOH(PUTYypalldio BHEIIHETO

SHEpPreTUd4ecKoro yposHs ...3s*3p!. Homep mepuona, HOMeEp IPYIIIEI,
MaKCHMaJIbHasi CTENEHb OKUCIICHUS TAaHHOTO 3JIEMEHTa COOTBETCTBEHHO

paBHBIL:
a) 3,3, +1 B)2,5,+2
6)4,3,+3 r3,3,+3

Ha3o0BUTE 3TOT 37IEMEHT U 3aIIULIUTE €T0 3JIEKTPOHHYIO KOH(PUTYPALUIO

13. CocTaBbTe ypaBHEHUS XUMUYECKHUX peakuuii Mexxay pocdarom kanus u
XJIOPUJOM [HUHKA. 3alUIINTE YPAaBHEHUS B MOJIEKYJIIPHOM, IOJHOM
MOHHO-MOJIEKYJISIPHOM U COKPAIlIEHHOM MOHHO-MOJIEKYJIIPHOM BHJIE

14. K 212 r pactBopa ¢ maccoBoil goneit docdara kamus 2% noOaBuiu
u30bITOK pactBopa xjopuaa meau (II). Onpenenure mMaccy BbIMaBIIETO
ocaJika

Bapuanr 3
YACTD A. TectoBsie 3a1aHusI C BLIOOPOM OTBETA
1. Yucno mnpoOTOHOB, HEWTPOHOB U DIEKTpoHOB B arome °'Cl

COOTBCTCTBCHHO PaBHO:

a) 37,17, 20 B) 17, 20, 37
6) 17,20, 117 r) 20, 17, 20

2. B aroMe Marsus 4WCIO MOJHOCTBIO 3alOJIHEHHBIX SHEPreTHYECKHX
ITOAYPOBHEMN PABHO:
a)4 0)3 B) 2 r)5
3. DneMeHT, aToMy KOTOPOI'0 COOTBETCTBYET 3JEKTPOHHASI KOHPUTypaLHs

BHEIIHETO YHEPTrETUUECKOTO YPOBHS ...3823p:

a) Al 6) N B) S r) P

4. ATOMHBIE paINyChl XUMUYECKUX JIEMEHTOB BO3PACTAIOT B PALY:

a)N, O, S, Cl B) Be, Mg, Na, Al
0) Na, Mg, Al, Si r) B, Al, Mg, Na

5. KoBajieHTHass XMMHUYECKAs CBS3b SBIISIETCA HEMOJISIPHOM B MOJIEKYJIE:
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a) NH; 6) N,

B) CO, r) CHy

CreneHb OKHUCIICHUS aTOMOB CCPLI YBCIIMIUBACTCA B PALY:

a) SOZ~, SClp, SO, HSO;

0) S()é_, HS();, SCls, SO3

B) Na,SO4, HSO7, FeS, SFs
r) H»S, SCl,, SO,, CaSO4

qaCTI/IHBI, COACPKAIINEC OJUHAKOBOC YUCJIO JICKTPOHOB!

a) Li", He, Na"
0) Na*, H", Mg?*

B) Li', Be?’, He
r) Be?, H, Ne

Haumenee BBIPA’KCH MOHHBIN XapaKTEp CBA3U B COCIMHCHU U

a) AlCl; 6) NaCl

YcTaHOBUTE COOTBETCTBUE

Xumuueckas hopmyia

B) CaCl, r) MgCl,

Yuciio o01MX 31EKTPOHHBIX MMap B

MOJIEKYJIE
1) H,O a) 4eThIpe
2) NH; 0) onHa
3 F, B) TpH
4) CO, T) 1IBE

10. Ycra"HoBuTe COOTBETCTBUE

BemecTtBo THuI KpUCTATNYECKON PEIIETKU
1) okcup yrneponaa (IV) a) aToMHas
2) kpacHslit pocdop 0) MoJieKyJIIpHast
3) oxcun kpemuus (IV) B) MOHHAs

4) xnopua HaTpus

11. YcraHoBUTE COOTBETCTBHE MEXIYy CIOCOOOM BO3JCHCTBUSA Ha
PABHOBECHYIO CUCTEMY

Cirmy  H2O() @ COry + Ha = Q
Y HAIIPABJICHHEM CMEIIICHHSI XUMUYECKOTO PABHOBECHS
CwmenieHne XuMU4YECKOro
paBHOBeCHUS
a) MPAKTUYECKU HE CMENIAETCA
0) cMelaeTcsi B CTOpOHY 00paTHOM

BospnenictBue Ha cucreMy

1 moGaBiieHne KaTanuzaTopa
2 yMEHBIIIEHUE KOHIICHTPAIU!

BOZOpOJA peaKkuuun
B) CMEIIAETCI B CTOPOHY MPSIMOI

3 HOBBILICHUE JaBJICHUS ) m pOHY TIp
peakiuu
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‘ 4 MOBBIIEHUE TEMIIEPATYPHI

YACTD b. 3aganus co cBOOOAHBIM OTBETOM
12. DreMeHT, aTOM KOTOPOTO UMEET OAMH JIEKTPOH Ha 3d-1oypoBHE:

a) Ca 0) Sc B) Ga r)S
HazoBuTe 3TOT 2JIEMEHT U 3alUIITUTE €T0 AIEKTPOHHYIO KOH(DHUTYPAITHIO.

13. CoctaBbTe ypaBHEHUS] XUMUYECKHUX PEAKINI MEXKITY CYIb(UIOM Kee3a
(I) m consiHOM KHCIOTON. 3aNMIUTE YPaBHEHUS B MOJICKYJISIPHOM,
MOJIHOM MOHHO-MOJIEKYJIIPHOM U COKPAIIEHHOM MOHHO-MOJIEKYJISIPHOM
BUJIC

14. K 370 r pactBopa ¢ MaccoBo# nosieil xyopuaa Kaubius 6% nobGaBuin
M30BITOK pacTBOpa kapOoHaTa Kanusa. Onpenenute MacCy BBIMABLIETO
ocaJika

Bapuant 4
YACTD A. TecToBble 3a1aHus C BHIOOPOM OTBETA
1. ATOM M HOHBI, UMEIOIINE NEKTPOHHYIO KOH(PUTYpALIMIO BHEUTHETO

SHEPIETHYECKOTO YPOBHS ...35°3p°:

a) Ne, CI, K* B) Kr, S*, Ca*"
6) Ar, K+, CI r) Ar, CI', F-

2. B aroMe aproHa 4ucio MOJHOCTHIO 3aMOJHEHHBIX YHEPreTUUECKUX
IIOAYPOBHEW PABHO:
a)3 0) 4 B) 5 r)2
3. ATOMHBIE pajMyChl aTOMOB XMMHUYECKHUX 3JIEMEHTOB YMEHBIIAIOTCS B
pany:

a) Be, Mg, Na, K B) Rb, K, Na, Li
0) K, Ca, Mg, Be r) Li, Na, Mg, Be

4. HoHHYIO KPUCTAJUTMUECKYIO PEMIETKY UMEIOT 00a BEIECTBA U3 MapPhI:

a) cynbGar HATPHUsS U aproH B) Cynb(}ar HaTpUsl U HUTPAT
MarHus
0) kapOun kpemuus u pochop ') aMMHUAK U MarHUH
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Hemeranmnmaeckue cBOWCTBAa MIPOCTHIX BEIIECTB BHAYANIC YCUITUBAIOTCS,
3aTeM 0c1abeBaloT B PSIY:

a) a30T, KUCIIOPOJ, Cepa, CEJIEH  B) a30T, KUCIOPOJ, CEPa, XII0p
6) dbocdop, MBITIBSIK, CEleH, r) ocdop, KpeMHU, TePMaHHIA,
opom MBIIITBSK

CreneHb OKHUCIICHUS aTOMOB CCPLI YBCIIMIUBACTCA B PALY:

a) SO2-, SCl,, SO, HSO; 8) Na,SO4, HSO, FesS, SF¢
0) S0Z7, HS07, SCls, 503 r) H,S, SCl,, SO,, CaSO,

CuUMBOJI XMMHYECKOTO DJJIEMEHTa, OJJEKTpOoHHas (opmyna aroma
KOTOPOTO COOTBETCTBYET JIEKTPOHHOM (GopMyIie noHa S*:

a) Ne 6) Ar B) P r) O

ATOMBI C YHMCIOM MpPOTOHOB 16 MaKCHUMaJIBHO MOTYT MPHUHATH
JJIEKTPOHOB:

a)2 0) 6 B) 4 )3

YcTaHOBUTE COOTBETCTBUE

Yuciio o0mIMX AMEKTPOHHBIX Map B

Hon
MOJICKYJIe
1) Ca* a) 1s%2s?2p°
2) Mg? 0) 1s?2s22p°3s?
3) Be?* B) 1s225?2p%3s%3p°
4) AI* r) 1s?
10. YcTranoBuTE COOTBETCTBUE
ITepuon B [lepronnueckon cucreme Yuciio 351eMEeHTOB
1) nepBsiit a) 18
2) BTOpOM U TpeTuit 0) 2
3) 4eTBEPTHIN U MATHIN B) 32
4) mwectoit r) 8

11. YcranoBuTE COOTBETCTBHME MEXKAY CIHOCOOOM BO3JEHCTBUS Ha

PaBHOBECHYIO CHCTEMY

CHy + HaO(y @ COqry + 3Han - Q
W HAIIpaBJICHHUCM CMCIICHHUA XUMHNYCCKOI'O paBHOBCCHA

81



CMGHIGHI/IG XUMHUYCCKOI'O

BosneiicTBrue Ha cuctemy PABHOBECHA

| yBennueHne KOHLEHTpalUH a) CMEIIaeTcs B CTOPOHY 0OpaTHOM
okcupa yriepona (1) peakiuu

0) HE MPOUCXOIUT CMEIICHUS

2 MOBBIIICHUE AaBICHUS
paBHOBECHS

B) CMENIAeTCsl B CTOPOHY IPSIMOM

3 MOBBIIICHUE TEMIIEPATYPhI
peakiuu

4 yBeJIMYEeHUE KOHIEHTPALIUH
MeTaHa

YACTD b. 3aganust co cBOOOIHBIM OTBETOM
12. DnemeHT uMeet aToMHbIA HOMEpP 19 1 MmaccoBoe uncio aroma 39. Hucio

BAJICHTHBIX 3JICKTPOHOB B €TI0 ATOMC PABHO!

a)l 0) 2 B) 5 r)3
HazoBuTe 3TOT 3JIEMEHT U 3alIUIINTE €T0 FNEKTPOHHYIO KOH(UTYpaIHIO.
13. CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEAKIUN MEXKIY CyIb(haroM Menu

(I1) u ruapoxcuOM JUTHS. 3aNUIINTE YPaBHEHUS B MOJEKYJISIPHOM,
MTOJTHOM HOHHO-MOJIEKYJIIPHOM U COKPAIIEHHOM MOHHO-MOJICKYJISIPHOM
BUJIC.

14.Yepe3 175 r pacTtBOpa CEepHOM KHUCIOTBI ¢ MaccoBoil moneir 14%
MPOIYCTHJIM aMMHaK 0 oOpa3oBaHus cynbdhaTa aMMOHUS. Beruncnure
00BbEM (H.y.) BCTYIIUBIIIETO B PEAKIIUIO rasa.
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KOHTPOJIBHASA PABOTA 110 XUMHUHU

AT ITIOJIYTOAUE
11 KJIACC
0aJITIBI olleHKa
19-21 5
18-15 4
14-9 3
Menee 9 2
BapuanT 1

YACTD A. TectoBble 3a1aHus C BHIOOPOM OTBETA
1. HeBepHbIM fABISIETCA YTBEPKICHHUE, UTO MPU MPOTEKAHUN XUMUYECKOU

pEaKIuH:

a) YHUCIJIO aTOMOB JI0 PEaKIMK PaBHO YHCITy aTOMOB MOCTIE PEAKIIUH;
0) COXpaHSAIOTCS aTOMBI BEUIECTB, BCTYMAIOIINX B PEAKIIHIO;

B) COXPAHSIOTCS] MOJIEKYJIbI BEIIECTB, BCTYMAIOIINX B PEAKIIUIO;

I) COXpaHsSeTCs CyMMapHas Macca BEILECTB.

2. Ilpu snexTpoan3e Ha MHEPTHBIX AJICKTPOJaX BOJHOTO pacTBOpa HUTpATa
cepeOpa Ha KaTo/€ BbIACISICTCS:

a) BOJIOPOJ 0) KucCIopos B) okcun azota (II) 1) cepebpo
3. VYpasuenue Na,Si0; + 2HCI = 2NaCl + H,S103  oTHOcUTCA K peakUuu:

a) pa3JI0KEeHUS B) OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
0) oOmeHa I') HeUTpaIu3auu

4. Cpenu cienyromux nap *XUIKOCTEH HEOrPAHUYECHHO CMEMIMBAIOIIIUMHUCS
U TPaKTUUYECKH HEPACTBOPUMBIMH Jpyr B JpYyre SBISIOTCA
COOTBETCTBEHHO:

a)BoJla W CepHas KHCIOTa, B) BOJA M a30THAs KHCIOTA, BOJA U

BO/a U PTYTh; ATAHOJ;
©)Boma u OpoM, BOAa W T')BOJA M YKCYCHas KHCJIOTa, BOJA U
OCH3HH,; MEPOKCHU] BOJIOPOAA.

5. YcTaHOBUTE COOTBETCTBHUE.

Cxema peakiuu OkucnuTenb
1) SOz+02—)SO3 a)s
2) CuO + H; — Cu + H,O 6) SO,
3) Al+S — Aleg B) 02
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4) H,S + SO, — S + H,0 r) CuO

6. Kucnopon obpa3yercs mpu 3JIEKTPOIU3E pacTBOPA:

a) KNO; 6) KCI B) KI r) K»S

7. B BoIHOM pacTBOpe COJIM, TUJIPOJU3YIOLIEHCS 10 aHUOHY, Cpelia
pacTBopa:

a) 1eyI0yHas 0) HeMTpayibHAas B) KHCJIOTHAS

8. Cepa Kak BOCCTAaHOBUTEIIb PEATUPYET C:

a) KUCIIOPOJIOM 0) pocdhopom B) BOJIOPOJIOM T') J)KeJIe30M

9. VYcTaHOBUTE COOTBETCTBUE.

l'a3 LBer
1) xsop a) CBETJI0-3€IEHBII
2) okenj azota (I1V) 0) roryooit
3) o30H B) OypblIii
4) prop T) )KENTO-3€JIEHBIN

YACTD b. 3aganust co cBOOOIHBIM OTBETOM
10. CocTaBbTe ypaBHEHUS CIEAYIONIUX NPEBPAILICHU:

1 2 3
Fe — FeCl, - Fe(OH), = Fe(OH);
11. YcTaHOBUTE COOTBETCTBUE

Coxkpaiénanie MOHHO-MOJIEKYJISIPHBIC
Pearupyromiue Bemecrna
ypaBHEHUS
1) NH4Cl u NaOH a) H"+ OH = H,O
2) HCl u NaOH 6) Ba*" + CO%~ = BaCO;
3) Ba(OH)z n K,COs B) Ba*" + SOi_ = BaSO,
4) BaBr, u Na,SO, r) NH} + OH™ = NH; + H,0

HamummTe MOJCKyIsIpHBIE ypaBHEHUS pEaKIHii, MPOTEKAoNUX C
00pa3oBaHUEM OCaJIKa.

12. CubHBIMHU 3IEKTPOJIUTAMU SBIISIOTCS 002 OCHOBAHUSA:

a) B&(OH)Q n NH3 : Hzo B) KOH n Ba(OH)z

6) Mg(OH), 1 Ca(OH), r) NaOH u Mg(OH),
Hanumwure ypaBHEHUsS SIEKTPOJIUTUYECKOM IHCCOLMAIMU  ATHUX
OCHOBAHHM.
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13. CxeMa OKHMCIUTEIbHO-BOCCTAHOBUTEIILHOM pCakuunun, B KOTOpOﬁ COJIsIHasA
KHCJIOTaA BBITIIOJHACT POJIM CPCAbl U BOCCTAHOBUTCIIAL

a)KMnO4+HC1—>C12T+KC1+MnC12+HzO B)Mg(OH)2+HC1—)MgCIZ+HO

6) Na,CO3;+HCl—NaCl+H,0+CO,1 r) AI+HCl—AICI;+H, 1

PaccraBbTe KOB(b(bI/IHI/ICHTLI B COOTBCTCTBYIOIueﬁ CXCMC MCTOAOM
QJICKTPOHHOI'O OajaHca.

14. Ilpu cxuranuu 5,6 1 (H.y.) yrapHoro rasza Beaenwiochk 70,5 kJlx
TEIIOThl. Beruncnure TeraoBoil 3PGheKkT peakiuu ropeHus yrapHoro
raza i COCTaBbTE€ TEPMOXUMUYECKOE YPABHEHHUE ITOW PEAKIUU.

Bapuant 2
YACTD A. TecToBble 3a1aHus C BHIOOPOM OTBETA
1. C naunbonblieil CKOPOCTBIO MPHU PABHBIX YCIOBUSAX MPOTEKAET PEAKIIMS

MEK]ly CEPHOM KHCIIOTOM H:

a) Zn 0) Ni B) Mg r) Pb

2. Ilpu o;ekTponu3e Ha HMHEPTHBIX JJIEKTPOAAX BOJHOIO pacTBOpa
rUIpoKcHIa Oapus B KaUYECTBE MPOLYKTOB MOIYYaroT:

a) BOJOPO/, KUCTIOPOJT B) TUAPOKCHA  Oapusi, BOAOPO/,
KHCJIOPOJ
0) Oapuii, KUCJIOPOJ, BOJOPOJ  T) Oapuii, KHCIOPOT

3. K peakuun noHHOTO OOMEHA OTHOCAT B3aUMOJICUCTBHE:

a) OKCHJA KaJbIIM U BOJbI; B) MAarHus U COJITHOM KHUCIIOTHI;

0) KaJbIHs U BOJIBI; r) pacTBOpPOB HUTpaTa cepebpa u docdara

KaJlus

4. CokpaléHHoe HOHHO-MOJIEKYJIApHOe ypaBHeHue Fe?™ + S~ =FeS |

COOTBETCTBYET B3aUMOIECHUCTBUIO:
a) FeSO4 u H,S B) FeSO4 u K,S
6) FG(OH)Q u H,S F) Fe(OH)2 u K,S

5. YcraHoBUTE COOTBETCTBUE.
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Cxema peakiuu BoccranoBurenn
1) FeBr; + H,S — FeBr, + S+ HBr a) C

2) KCIOs + S — KCl + SO, 6) CH4
3) CO,+C — CO B) H,S
4) CHs + O, — CO, + H,O r)S
6. Jns ocinabneHusi ruaposin3a B pacTBOp cyib(daTa IUHKA ClEIyeT
n00aBUTh:
a) CEpHYIO KUCJIOTY B) XJIOpHUJ Oapust
0) IUCTUIITUPOBAHHYIO BOJTY I') TUJPOKCHU/T KaJTHs

7. Pacno3HaTh yrHeKI/ICJII)Iﬁ ra3 MOKHO IIPOITYCKAHHUECM €TI0 4CPEC3 PpaCTBOP:

a) NaCl B) NaOH
6) Ca(OH)2 F) H,SO4

8. Cepa Kak OKUCIUTEIb PEarupyer C:

a) ¢Topom B) KHCJIOPOJIOM
0) aTIOMHHHEM T') XJIOPOM

9. VYcTaHOBUTE COOTBETCTBUE.

l'a3 JlelicTBue Ha OpraHu3M
1) xmop a) HE SJOBUT
2) cepoBogopon  0) MPETSATCTBYET MEPEHOCY KHCJIOpO/Jia
reMOTJIOOMHOM
3) a3oT B) pa3pyliaeT reMorjioOuH KPOBH

4) yrapHslii ra3 I) pa3apaxaeT CIM3UCTYIO OO0O0JIOUYKY OpraHoB
JbIXaHUS U pa3pylIaeT JIETKUe

YACTD b. 3agannsg co cBOOOIHBEIM OTBETOM

10. CoctaBbTE ypaBHEHUS CICIYIOMIMX TPEBPALLICHUN:
Zn 2 3

stO4 i ZI’ISO4 i Zl’lClz - ZH(NO3)2.

11. YcTanoBHUTE COOTBETCTBHUE.

Hucno cryneneu

dopmyia BelecTsa .
AIEKTPOIUTUYECKON AUCCOLUALINN

1) H;PO, a) oJIHa
2) NaHCOs 0) Tpu
3) HCI B) JBE
4) HNO;

Hanumure YpaBHCHUA AUCCONMAH BECIICCTBA, AMCCOOMHUPYIOMICTO 110
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TPEM CTYIICHSM.

12. B BOJHOM paCTBOPC MOT'YyT BBaHMOHCﬁCTBOBaTB BCIICCTBA.

a) Ba(NO3), u CaCl, B) Ba(OH), u Na,SO,

6) Ba(OH), u NaNOs r) BaCl, u HNO;
Hamummre  MonekyisipHOE, TMOJHOE W COKpPAlmEHHOE  HMOHHO-
MOJIEKYJIIPHOE YPAaBHEHUS 3TOU PEAKIIUU.

13. CxemMa OKHCIUTEIBHO-BOCCTAHOBUTCIBHOM pEaKIUH C  y4acCTHEM
xyopuna xenesa (III):

a) FeCls+KOH—Fe(OH); | +KCl B) FeCly+H,02FeOHCL+HCI
6) FGCI3+AgNO3—>AgC1l+FG(NO3)3 F) FGC13+H28—>FGC12+Sl+HC1

PaccraBbre KOA(DPUIMEHTHI B COOTBETCTBYIOLIEH CXEME METOJIOM
AJIEKTPOHHOTO OajaHca.

14. CoryacHO TEPMOXUMUYECKOMY YPAaBHEHUIO PEAKIIUN

CHa4(r) + 20,(r) = CO,(1r) + 2H,0O(T) + 802 x/Ix
BoIIenuiI0oCch 3580 k/[x TernoTel. CKOABKO JUTPOB (H.y.) METaHa
noTpeOyeTcs AJis 3TOro?

Bapuant 3
YACTD A. TecTtoBsie 3a1aHus C BLIOOPOM OTBETA
1. C nambonpuiell CKOPOCTBHIO MPU KOMHATHOW TEMIEPAType MPOTEKaeT

peaKkuus MeXy:

a)Cuu O, B) Cu u paz0asnenHoit H,SO4
6) CuO u H; r) pactBopoM CuSO4 u pactBopom BaCl,

2. CocTtaB »JEKTpPOJIMTA HE HU3MEHSETCS TPU DJIEKTPOJIU3E BOJHOTO
pacTBopa CoJu:

a) KCI 6) NaNO; B) CdSO, r) AgNO;

3. VpaBuenue Na,CO; + H;O = NaHCO; + NaOH — Q oTtHOCHTCH K:

a)  OSK30TEPMHYECKOM  peaklMH B) DIK30TEPMHUYECKON peakiuu

3aMeEIICHUS oOMeHa
0) DHAOTEPMHUYECKON  peakluuu T) DHIOTEPMHUECKOW pEaKINH
3aMeEIICHUS oOMeHa

4. Topsmiee BelecTBO (CMECh BEIIECTB), KOTOPOE HEJb3s TYIIUTh BOJIOM:
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a) 1poBa 0) OeH3uH B) CITUPT T') yroJib

5. YcraHOBUTE  COOTBETCTBHE  MEXAY  CXEMOW  OKHUCIUTEIIBHO-
BOCCTAHOBUTEIHHOM peakiuei u (hOpMysIoi BEIIECTBA, SIBISIONIETOCS B
HEU BOCCTAHOBUTEJIEM.

Cxema OBP Boccranosureinn
1) NO; + O, + H;O — HNO; a) NH;
2) HNO; + Cu — Cu(NOs3); + NO + H,O 6) CuO
3) NH3 + CU.O — Cll + N2 + HQO B) NOz
4)NH; + O, — N, + H,O r) Cu
1) O,

6. bpoMOBOIOpOAHAA KHCIIOTA PEATUPYET C KAXKIBIM U3 IBYX BEILIECTB:

a) MEJIbIO M [IMHKOM B) OPOMOM H KeJIe30M
0) 0/I0M U ATFOMHUHUEM I') MAarHUEM U XJIOPOM

7. Pa3znuuuTh BOOHBIC PaCTBOPBI XJIOPOBOIOPOaAa U IZO,Z[OBOI[OPOI[& MOXXHO

JNECUCTBUEM:
a) HUTpaTa KaJIbLUA B) HUTpaATa cepedpa
0) kapOoHaTa HaTpUs ') TUAPOKCUJIA HATPUS

8. KucnotHyro cpeny uMeeT BOJHBIN pacTBOP:

a) Hutpata meau (1) B) cyibdara Kaaus
0) HUTpaTa HaTpUA I') CUJIMKATa HATPUs

9. VYcTaHOBUTE COOTBETCTBUE.

Ha3zBanue kucnotsl Xumuueckas hopmyna
1) xsopHas a) HCIO,
2) xJIOpHOBaTas 6) HCIO
3) xjopucras B) HCI
4) xJ0pHOBaTUCTas r) HCIO,
5) XJIOpOBOAOPOAHAS 1) HCIO;

YACTbD b. 3aganust co cBOOOIHBIM OTBETOM
10. CocraBbTe ypaBHEHUS CIEAYIOINX MPEBPALLCHU:

1 2 3
FG(NO3)3 - FG(OH)3 i F€203 — Fe.

11. YcraHoBuTe COOTBETCTBHE.
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CokpatéHHasie

Pearupyromue Bemectsa
MOHHO-MOJIEKYJISIPHBIE YPAaBHECHHUSI

1) HoS u NaOH a) H' + OH = H,0

2) Na3P04 4| MgC12 6) Coé_ +2H" = COZ + HZO

3) H,SO4 u KOH B) 3Mg®" + 2P0~ = Mg3(POa),
4) Na,COs u HCI F) H,S + 20H = S+ 2H,O

Hanuiure MoniekyssipHble ypaBHEHUS peakuii HEHTpanu3aiuu

12. B BOJHOM PAaCTBOPC HC MOTI'YT CYICCTBOBATH COBMCCTHO BCIICCTBA:

a) MnSO4 u NaCl B) FeCl; u KOH

6) Ba(NOs), u KOH r) FeCl; u NaNO;
Hanummre MONEKyIsipHOE H COKpAIIEHHOE HMOHHO-MOJEKYJIAPHOE
YPaBHEHHSI COOTBETCTBYIOIIEH PEAKIIHH.

13. OKuCIUTENbHO-BOCCTAHOBUTEILHOM SBJISIETCS PEAKIUS PA3IOKEHHUS,
cXxema KOTOpPOM:

t t
a) FG(OH)3—>F6203 + H,O B) NaHCO;— Na,CO; + CO,1 + H,O
t t

0) NaNO3;—>NaNO, + O, r) (ZnOH),CO3— ZnO + CO,1 + H,O
PaccraBpre KOA(PUIIMEHTH B COOTBETCTBYIOIIEH CXEME METOI0M
AJIEKTPOHHOTO OanaHca

14. B coOTBETCTBUM C TEPMOXUMHUYECKUM YPABHEHUEM:

2AgNO; (TB.) =2Ag (TB.) + 2NO»(T) + O2(T) — 317 x %
nonyuwsin 10,8 1 cepebpa. Bblumcnure KOJIMYECTBO 3aTpavye€HHOMN
TEII0THI

Bapuanr 4
YACTD A. TectoBsi€ 3a1aHusI C BLIOOPOM OTBETA
1. Tlpu OOBIYHBIX YCIOBHUSX MOXKET MPOTEKATh XUMUYECKAs PEAKIIUSI:

a) CaCOs (1B.) = CaO (1B.) + CO; (T.) — 177,65 x /X%
0) 2NO (1.) + O, (r.) =2NO; (r.) + 114,60 xIx

B) CO;(r.)+H;y (r.)=CO (r.) + H,O (r.) — 42 xIx
r) C(tB.)+ HyO (r.)=CO (r.) + Hy (r.) — 132 x/Ix

2. llpu snexTposin3e Ha HHEPTHBIX JIEKTPOJIaXx BOJHOIO pacTBOpa MOU/IA
KaJIUs B Ka4€CTBE MPOIYKTOB MOJIy4alOT:

a) KUCJIOPO/I, Kaaui B) BOJIOPO/I, MO, THIPOKCHT KaJTHsI
0) o/, KUCIOPOI I') TUJIPOKCUJT KaJIHs, MOJT, KaJIUiA
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3. Ilpu yBenWYCHHH JaBJICHUS B PCEAKIIMOHHOM COCYJE HE H3MCHHUTCS
CKOPOCTh PEaKIUH:

a) 2NO + O, = 2NO, B) CaO + H,0 = Ca(OH),

aT.

t,
6) CHy + 2,0 = COy+4H,  1)2CO + O, =2CO,

4. VYpaBHeHue TOMOTEHHOMU, o0paTumoit, DK30TEPMHUYECKOU,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN PEAKIINU:

a)2NH; 2 N, +3H, - Q B) CO+H,O (r.)2CO,+H,+Q
6)HoS 2 S+ Hy— Q 1) 2C0 + 0, = 2C0Os + Q

5. VYcraHOBUTE COOTBETCTBHE MEXKIY CBOMCTBAMM CEPBl U yPAaBHEHHUEM
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHON PEAKLIMU, B KOTOPOM OHA IPOSIBIISAET
9TU CBOWCTBA.

CaoiicTBa cepbl YpaBuenue OBP
1) okucIuTeNnb a) 3S +2H,0 (r.) = 2H,S + SO,
2) BOCCTaHOBHUTEJIb 0) FeS + 2HCI = FeCl, + H,S
3) u okucauTeNb, U BoccTaHoBUTENb  B) 2H>S + 30, = 2H,0 + 2SO0,
4) HU OKHCJIUTEIb, HU T)2S0;=2S0;+ O,
BOCCTAaHOBUTEh

6. Pa3baBiieHHas a30THAs KMCIOTa pearupyer C:

a) 30J10TOM 0) OKCHUIOM KpEMHHUS B)MarHuem I') KpEMHHUEM
V)

7. 3nauenue pH cpensl Oobiiie 7 ©UMEET BOJIHBIN pacTBOP:

a) HUTpaTa aMMOHUS B) TOopUIa Kamus

0) cynsara mapranna (I1) T') XJIOpUJIa HATPUSI

8. Boma npu 0OBIYHBIX YCIOBHSIX pearupyeT C KaXIbIM U3 IBYX BEIIECTB:

a) KaJbIueM U OepuiiieM B) OapyeM U CUJIMKATOM HaTpHusl
0) aTIOMUHHUEM U HATPUEM T') XJIOPUJIOM HATpUs U HATPUEM

9. VYcTaHOBUTE COOTBETCTBUE.

dopmyia conu [TpOayKTHI TEPMUAUECKOTO PA3IIOKEHUSA
1) NH;:HCO; a) CpEIIHsIsl COJIb, KUCIOPOJT
2) Ca(HCO3), 0) okcun Metaa, okcup yriepoaa (IV)
3) KNOs B) aMMHak, okcun yriepoza (IV), Bona
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4) CaCOs I') CpeaHssl CoJib, BoJa, okcu yraepoaa (IV)

YACTD b. 3aganust co cBOOOIHBEIM OTBETOM
10. CocTaBbTe ypaBHEHUS CIAEAYIONIUX NPEBPAIICHUN:

1 2 3

Al > AICl; > AI(NOs); > AI(OH);.

11. YcTaHoBuTE COOTBETCTBHE.

Pearunpyromue Bemectsa

CokpaniéHaple  MOHHO-MOJIEKYJISIPHBIE
YpaBHEHHUS

1) NaHCO; u NaOH a) SO3- + 2H" = SO, + H,0
2) ZnO u H,SO4 6) Fe*" + 20H =Fe(OH),

3) FeSO4 u NaOH 8) HCO; + OH =C0% +H,O
4) NaSO; u HCI r) ZnO + 2H" = Zn*" + H,0

Hamummre MonekynsipHble YpaBHEHHs pEAKLUWN, MPOTEKAIOINUX C

O6pa3OBaHI/I€MI OoJHa — rasa, BTopas — ocaaka.

12. B YPAaBHCHHUAX BHGKTPOHHTHHGCKOﬁ Jucconuranmnmn c71a00r0 OCHOBAHHS —

TUAPOKCUJIA MarHus — cyMMa Ko3((UIIMEHTOB paBHa:

a)6 0)3 B) 9 r) 12
Harmmmmte ypaBHEHHS TUCCOITMAITAN 3TOTO OCHOBAHMS.

13. CxeMa OKMCIUTENBHO-BOCCTAHOBUTEIBHON PEAKLIUH, B KOTOPOU CepHas

KHCJIOTA BBIIIOJIHACT POJIM CPCABI U OKHCIIMTCILA:

a) Cu+HQSO4—>CuSO4+SOQT+HQO B) ZnO+H,SO4—7ZnSO4+H,O

0) Na,CO;+H>S0O4—Na,SO4+H,O0+CO21 T) C+H,SO4—S0,+CO,1+H,0
PaccraBpTe KO3((GUIUEHTHI B COOTBETCTBYIONIEH CXEME METOIOM
AJICKTPOHHOTIO OajaHca

14. TTo TepMOXMMHUUYECKOMY YPABHEHUIO PEAKIIUU

2NH3 (F) = 3H2 (F) + Ng -92 KI[)K

BBIYMCIIUTE KOJUYSCTBO TEIUIOTHI, HEOOXOJMMOM JUIS Pa3I0KCHHS
aMMHMaKa KoianuyecTBoM BemiecTa 10 MoOJIb.

91



HPOMEXYTOUYHASA ATTECTALIUA
HNUTOI'OBASA KOHTPOJIBHAS PABOTA 11O XUMHUH

11 KJIACC
OaIBI OILICHKAa
19-21 5
18-15 4
14-9 3
Memnee 9 2
Bapuanr 1

YACTD A. TecroBble 3a/1aHHs C BHIOOPOM OTBETa
1. YucteiM (MHAUBUIYATHLHBIM) BEIIECTBOM SIBIISICTCS:

a) coJIsTHasl KUCIIOTa B) UyT'YH
0) cranb I') aMMHaK

2. Ilpwu snexTponuse BoAHOTO pacTBopa cyibdara meau (I1I) y anona
OKpacka JJaKkMyca:

a) ¢puoneToBas B) KENTas
0) cuHsas I') KpacHas

3. B amroMuHHEBOW MOCYAE HENMB3A ... U ...
B) KUITSTUTH PAcTBOP COJBI HJIU

a) pacTBOPSATH XJOPUJ HATPHUS IEI0YH
0) KUMISATUTH BOY r) pacTBOpsATh cyibdart meau (11)

4. YCTaHOBHUTE COOTBETCTBHUE

Tun peakuuun YpaBHeHUE peakuu
1) paznoxeHus a) SO; + H,O = H,SO4
2) coeTMHEeHUS 6) Cl, + 2NaBr = 2NaCl + Br;
3) 3aMeleHus B) BaCl, + H,SO4 = BaSO4 + 2HCI
t
4) o6MeHa r) 2Cu(NO3), — 2CuO + 4NO,T +
021

5. YcTaHOBUTE COOTBETCTBUE

CymMa K03 UIIMEHTOB B COKpPAIIEHHOM
NOHHO-MOJICKYJISIPHOM YPAaBHCHHUH PEAKIIHH

PearenTnl
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1) KOH 1 HCI
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3) HF u NaOH B) 5
4) Ca(OH), u CO, r)6
n) 7

6. PaBHOBecue ruaponusa B BOIHOM pacTBope docdara HaTpus

+ TUJpOoJu3 + —
Na3;PO;s + H,O < > Na,HPO,4 + NaOH Q
CMECTHUTCS B CTOPOHY Ipoliecca TuApOIn3a Ipu:
a) IOHWKEHUU JaBJICHUS B) 100aBJIEHUU THIPOKCUIA HATPUS
0) NOBBILIEHUH TEMIIEPATYPHI I') HOHWKEHUU TEMIIEpPaTypbl

7. llox nmeiictBueM (QeHomnTanenHa BOAHBIN pacTBOp Cyib(puiaa HaTPHUS
IpUOOPETAET OKPACKY:

a) KpacHyIo B) OECIIBETHYIO
0) MaJTMHOBYIO T') OPaHXKEBYIO

8. B peakuuu maraus c pa30aBIEHHBIM PACTBOPOM CEPHOU KHCIOTHI
OKHCIIUTEIIEM SIBJISIETCSA YaCTULIA:

a) H' 6) Mg" B) S'¢ r)  Mg°

YACTD b. 3agauusg co cBOOOIHBIM OTBETOM
9. Hcnonb3ysi ClIEAyIOIIUA TI€pEeUEeHb BEIIECTB: JIUXpOMAT  KaJus,

XJIOPOBOAOPOA, Cynb(UI HATPHUSA, HHUTpAT cepedpa, HOAWA Kaus,
BbIOEPUTE BEIIECTBA, MEXKIY KOTOPBIMU MOKET IMPOTEKATh pPEaKIIHs
MOHHOTO OOMEHa. 3amuIINTe MOJEKYJISIPHOE, MOJIHOE U COKpAIlEHHOE
MOHHOE YPABHEHHUSI TOJIBKO OJTHOM U3 BO3MOKHBIX peakuuu. JlomycTumo
HCTIOJIb30BAaHNE BOJIHBIX PACTBOPOB BEIIECTB.

10. CocTaBbTe ypaBHEHUS CIAEAYIONIUX NPEBPAILICHU:

meap — HuTpat meau (1) — ruppoxeun meau (II) — xnopua menu (1)
B ypaBHEHUU OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu
KOA(PPUIIMEHTHI pacCTaBbTE METOJOM DJIEKTPOHHOIO OajaHca, YKaXUTe
OKHUCJIUTENb U BOCCTAHOBUTEIb.

11. PactBopom cymb(ara HaTpUsi MOKHO OTMPECIUTh HAIMYUE B PACTBOPE
KaTUOHOB:

a) Mmeau B) MarHusi
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0) aIrOMUHUS r) Oapus
Hanummre COKpaIEHHOe MOHHO-MOJICKYIIIPHOE ypaBHEHHE
COOTBETCTBYIOIIECH PEAKIINH U YKOKUTE € PU3HAKH.

12. Macca cpenneit conm, oOpa3oBaBIIEics B pe3yJibTaTe MPOMYyCKaHUs
cepoBogopoaa uepe3 400 r 5%-HOro pactBopa THIPOKCHA HATPUS,
paBHa:

a)39r 06)195r B)9,75T r)29,25T
BrIOpaHHbIl OTBET MOATBEPAUTE PELICHUEM 3aJaUH.

Bapuant 2
YACTD A. TectoBsie 3a/1aHusI C BLIOOPOM OTBETA
1. Merasi, KOTOpBII HENB3sI XPaHUTH HAa BO3/TyXe, 00pa30BaH JIEMEHTOM C

BHGKTpOHHOﬁ KOH(bI/II‘ypa]_II/Ieﬁ BHCHIHCTO SHCPI'CTUYICCKOI'O YPOBHAI:

a) 3s? 0) 3s*3p! B) 25? r) 4s!

2. ®opmyna coyiv, KOTOpasi IPUMEHSIETCS B MEIUIIMHE, XJIEOOTIEYEHNUH,
MUIIEBOW MPOMBIIIEHHOCTH:

a) K>,CO; B) KHCOs
6) Na2CO3 F) NaHC03

3. HpI/I IMOBBIIICHWHA JAaBJICHUA BJICBO CMCCTHUTCA PaAaBHOBCCHUC PCAKIIUN:

a) 2CO + 0, 2 2CO; 8) N, + 3H, 2 2NH;
6) CO + H,0 (r.) 2 CO, + H, r) CO, + C (1B.) 2 2CO

4. YCTaHOBUTE COOTBETCTBHUE

Tun peakuun YpaBHEHUE peakunu
1) rereporennas a) MgCO; = MgO + CO,
2) pa3noKeHHus 0) 2CO + O, =2CO0,
3) HelTpanu3auu B) MgO + 2HCl = MgCl, + H,O
4) OKHCIUTENHHO-BOCCTAHOBUTEIIbHAS r) H,SO4 + 2NaOH = Na,SO4 + 2H,0

5. VYcraHoBuTe COOTBETCTBUE

Cymma K03(PUIIUEHTOB B COKpaIIEHHOM

PearenTsol
MOHHO-MOJICKYJISIPHOM YPaBHEHUU PEaKIIUU
1) FeCl; u NaOH a)3
2) CuSO4 u BaCl, 0)4
3) MgCOs u HCI B) 5
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n) 7

6. BelecTBo ¢ NMOJIsAPHON KOBAJICHTHOM CBS3BIO:

a) Cl, 6) KCI B) CaCl, r) HCI

7. lllemouyHyro cpeny UMEET BOJIHBIN PaCTBOP:

a) HUTparta Obapus B) CYIb(QUT HATPUS
0) HUTpaTa ATFOMUHUS r) cynbdata xpoma (III)

8. B peaknuu, cxema KOTOpOM:

SO; + KI — I, + SO; + K;SOq,
BOCCTAHOBUTCIICM SABJISACTCS
a) S*° 0) O2 B) K" r) I!

YACTD b. 3agauusg co cBOOOIHBIM OTBETOM
9. Hcnonp3ys ciaeAyroUuid MepeyeHb BEIISCTB: CepHas KUCIOoTa (KOHIL.),

KapOoHAT HaTpHsi, OpOMUJ HATPHS, 30JI0TO, HUTPAT KaJbIHs, BEIOEpUTE
BEILIECTBA, MEXAY KOTOPBIMM MOXET IMPOTEKaTh PEaKIUs HOHHOIO
oOMeHa. 3anuIInTe MOJIEKYJISIPHOE, MOJHOE M COKpPalIEHHOE HOHHOE
YpPaBHEHMS TOJBKO OJHOM W3 BO3MOXHBIX peakuuil. [lomyctumo
UCII0JIb30BAaHUE BOJHBIX PACTBOPOB BEILECTB.

10. CoctaBbTE ypaBHEHUS CICIYIOMIMX TPEBPALLICHUN:

dbochop — oxcun dochopa (V) — oprodochopnas kuciora — docdar
KaJIbLIMSL.
B YpaBHEHUHU OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOM peakuuu
KO3(PUIIMEHTHI pacCTaBbTE METOAOM 3JIEKTPOHHOIO OanaHca.

11. CongaHoi KUCIAOTOW MOXKHO ONPEICIIUTh HATMYHUE B PACTBOPE KATHUOHOB:

a) cepebpa B) Oapus
0) KaJIbLIMS I') IMHKA
Hanummre COKpaIIEHHOE MOHHO-MOJIEKYJIIPHOE ypaBHEHUE

COOTBETCTBYIOIIECH PeaKIMK U YKAKUTE €€ TPU3HAKH.
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12. O6BéM Ta3a (H.y.), BBIACIMBIIETOCS MPU B3aMMOJCHCTBHM MAarHUs C
pactBopom 00BEMoM 400 cv® (p = 1,11 r/em®) ¢ MaccoBoli foneit cepHOi
kucinoTel 11%, paBen:

a)l11,2n 0)22,4n B) 5,6 1 r) 33,61
Br1OpaHHBIif OTBET MOATBEPANTE PEIICHUEM 3a/1a4H.

Bapuant 3
YACTD A. TecroBble 3a/1aHus C BHIOOPOM OTBETA
1. Ywucao nmpocThIX BEIIECTB B PSIAY: 030H, anmas, propoBoaopo, Gpocdop,

Kap6m[ AJIIOMUHUSA, KHUCJIOpPOA, KpaxXMall — paBHO!

a) 2 0)4 B) 3 r)5

2. Merami, KOTOPHI HE B3aUMOAEHCTBYET C KOHIIEHTPUPOBAHHOW a30THOM
KHUCJIOTOM MIPU 0OBIYHOM TEMIIepaType:

a) AJIIOMUHUI B) MarHui

0) menpb ') CBUHEI]
st snmeMeHTa, KOTOpbIM  oOpa3yeT J3TOT MeTaul, COCTaBbTE
ANIEKTPOHHYIO (POpPMYITy aroma, yKa)XKUTe aTOMHBIA HOMEp, HOMepa
NEepPHOJia U TPYIIIbI, BUJ TOATPYIIIEI U YUCIIO MOJHOCTHIO 3aMTOJTHEHHBIX
SHEPreTUYECKHUX MOLYPOBHEN B aTOME.

3. Jns ocnabiieHus TUAPOJIM3a B pacTBOp KapOOHaTa HATPHUSI HEOOXOAUMO

100aBUTh:
a) okcup cepsl (VI) B) THAPOKCH]I KaJIus
0) HUTpAT Kaaus T') XJIOPU aMMOHHUSI

4. YcTaHOBUTE COOTBETCTBUE.

CumBOI 351IeMEHTa ["a3000pa3zHoe BOIOPOIHOE COSTUHEHNE
1)S a) OH
2)C 0) OH;
3)N B) OH,
4)F r) OHy
1) OHs

5. YcTaHOBUTE COOTBETCTBUE

Cymma k03h(UIIMEHTOB B COKpAIIEHHOM

Peareutn!
MOHHO-MOJIEKYJISIPHOM YPaBHEHUM PEaKIUU
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1) CuSO, u NaOH 2) 3

3) Cu(OH), u HCI B) 5
4) K2C03 )41 HQSO4 F) 6
n) 7

6. Xumuueckas CBS3b B MOJICKYJIC aMMHaKa:

a) KOBaJCHTHAas HETOJspHAs; B)  HWOHHAf;
0) KOBaJeHTHAas MOJSIpHAs; r) BOJIOPOTHAS

7. KOHHGHTpaLII/ISI THAPOKCHUA-UOHOB YBCIIMYNBACTCS ITOCJIC pACTBOPCHUS B

BOJIE:
a) cynbdara Kanus B) cyJb(uia HaTpus
0) HUTpaTa aMMOHHS r) xJjopuaa oapus

8. DJIEMEHT a30T SIBIISICTCS OKUCINTEIIEM B PCaKIm:

a) 2NO + 0, =2NO, B) 4NH; + 50, = 4NO + 6H,0
6) 3CuO + 2NH; =N, + 3Cu+ 1) 6Li + N, = 2LisN
3H,0

YACTD b. 3aganus co cBOOOIHBEIM OTBETOM
9. Hcnonw3ys cienyromuii NepedyeHb BEIIECTB: LMHK, Cylb(aT HaTpusi,

OpoM, TUAPOKCHUJ Kadusl, XJIOPU MarHusi, BLIOEPUTE BEIIECTBA, MEXKY
KOTOPBIMM MOYKET IPOTEKaTh pPEaKIMsl HOHHOTO OOMEHA. 3amluIlInTe
MOJICKYJIAPHOE, TOJHOE W COKPAlIEHHOE HWOHHOE YPABHEHUS TOJIBKO
OJHOM M3 BO3MOKHBIX peakiuil. JlormycTUMMO HMCIOJIb30BAHUE BOJIHBIX
pPacTBOPOB BENIECTB.

10. CocTaBbTe ypaBHEHUS CIAEAYIONIUX NPEBPAILICHUN:

1 2 3
KPEMHHUI — OKCHUJI KPEMHHUSI — CUJIMKAT HATPUsSI — KPEMHUEBAs KHCIIOTa
YKaXUTE YUCII0 F'€TEPOTrCHHBIX PEAKLIUM B TON CXEME IPEBPALLCHUM.
st peakumu 3 COCTaBbTE€ MOJIEKYJAPHOE M COKPAIIEHHOE MOHHO-
MOJIEKYJIIPHOE YPABHEHMUS.

11. Pacnio3HaTh pacTBOpPBI XJIOPUIOB HaTpusl, kesne3a (I11) u Maruus MoxHO
NEUCTBUEM OJIHOTO PEaKTHBA:

a) HNOs 6) KOH B) Ca(NO3), I) JJakmyca
Hamuimute ypaBHEHHS COOTBETCTBYIONIUX PEAKIMI B MOJICKYISIPHOM U
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COKpAaIIEHHOM MOHHO-MOJIEKYJIIPHOM BHUJIE.

12. Macca pacTtBOopa ¢ MaccoBod noned a3oTHo KuciaoTel 20%,
3aTpayeHHOr0 Ha pacTBOpEeHHE 76,5 T OKCcHJla aTlOMUHUS, paBHA:

a) 1417,5t 0) 708,8 T B) 2126,25 T r) 1063,12 r

BBI6paHHBIﬁ OTBCT IIOATBCPAUTC PCUICHUCM 3a1a4H.

Bapuant 4
YACTD A. TecroBble 3aj1aHHs C BLIOOPOM OTBETA
1. DnemeHT, 00pa3yrOUMA BOJIOPOJIHOE COSTUHECHHE, BOJHBIM PacTBOP

KOTOPOT0 00J1aJaeT KUCIOTHBIMUA CBOMCTBAMM:

a) C 0)P B) O r) Cl

2. I[JUI 3aIIUThI KCJIC3HBIX I/ISI[GHI/Iﬁ OT KOPpPO3UH B KAYCCTBC IIPOTCKTOPA
HCIIOJIB3YIOT MCTAJLL:

a) Ni 6) Pb B) Zn r) Sn

3. KOH]_IGHTpaHI/IH HOHOB BOJOPOOAa HauOOIbIIAs B:

a) )xemynoyHom coke, pH =1 B) MoJioke, pH =6
0) koka-koue, pH =3 I') HawaTelpHoM cnuprte, pH =11

4. YCTaHOBHUTE COOTBETCTBHUE

Haspanue Bemectna Tun cBsA3n
1) cepoBoniopoa a) KOBAJICHTHAs HETOJISIpHAs
2) xKelne3o 0) KOBaJIeHTHAs MOJISIpHas
3) azor B) MIOHHAs
4) xJ0pua HaTpUs ') METaJUIMYecKas

5. YcTaHOBUTE COOTBETCTBUE

CymMma k0d(pPUIMEHTOB B COKpAIIEHHOM

Pearentnl
VOHHO-MOJICKYJISIPHOM YPAaBHEHUH PEAKIINU
1) BaBr, u ZnSOy4 a)3
3) KzSO4 )51 C&Clz B) 5
4) AgNOs u ZnCl, r)6

n) 7
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6. BemectBamMu ¢ KOBaJEHTHOW MOJSIPHOM M KOBaJE€HTHOW HEMOJIAPHOMN
CBSI3BIO SIBIIFOTCS COOTBETCTBEHHO

a) xJ0p 1 OpomMuI HaTPUs B) aJIMa3 U 030H
0) a30T u cepa I') aMMHaK ¥ KpacHbIi pocdop

7. YcuwiuTth TUIpoiu3 CyJibPuIa KaIusi MOKHO:

a) OXJIAXKJIEHUEM PacTBOpa U JT0OABJICHUEM THIPOKCH A KaJIHS,
0) pa3baBICHHEM U OXJIAXKICHUEM;

B) 7100aBJIEHUEM PACTBOPA TUAPOKCH]IA KAJIUS U HATPEBAHUEM;
) pa30aBJICHUEM U HarpeBaHUEM.

8. qDOC(bOp ABIICTCA OKHUCIUTCIICM B PCAKIIUU

a) 2P + 5C12 = 2PC15

6) PzOs + 3H20 = 2H3PO4

B) 2P + 3Mg = Mg3P2

F) 2PH3 + 402 = P205 + 3H20

YACTD b. 3aganusg co cBOOOIHBIM OTBETOM
9. Hcnosb3ys CIEAYIOIIAN TEPEUYCHb BEIIECTB: THUIPOKCUJ HATpHS,

rujpokapooHatr Hatpus, cepa, cyinbdar memu (II), xmopun Oapus,
BbIOEpUTE BEIIECTBA, MEXKIY KOTOPBIMH MOXKET IMPOTEKATh PEAKIUs
MOHHOTO OOMeHa. 3amuInTe MOJEKYJSIPHOE, TIOJIHOE U COKpPAIIEHHOE
VOHHOE YPaBHEHUA TOJILKO OJHOW M3 BO3MOKHBIX peakiuil. JlomyctumMo
WCITOJTh30BaHNE BOAHBIX PACTBOPOB BEIIICCTB.

10. CoctaBbTE ypaBHEHUS CICIYIOMIMX TPEBPALLICHUN:
1 2 3
kuciopo — okcug meau (II) — xnopua menu (1) = vutpar menu (II).
VYKaXuTe 4HCIIO TeTEPOreHHBIX PEAKIM B 3TOM CXEME NMPEBPALLICHUM.
JIns peakuuu 3 COCTaBBTE MOJIEKYJSIPHOE U COKPAIIEHHOE HOHHO-
MOJIEKYJIIPHOE YPABHEHHS.

11. KadecTBeHHBII cocTaB Xjopuaa O0apusi MOKHO YCTaHOBUTb, UCTIOJIB3YS
PacTBOPBI, COIEPKALIUE NOHBI:

a) OH u H' B) S04~ mMg*'

0) SOZ- u Ag’ r) OH u Ag"
Hanunmure COKpaIllEHHbIE WOHHO-MOJIEKYJIAIDHBIE ~ ypaBHEHMS
COOTBETCTBYIOIIUX PEAKLUN.
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12. Macca 8%-HOro pacTBOpa THUAPOKCHUIA HATPHsl, HEOOXOAUMOTO it
nosHoM HeWtpamuzauuu 60 r 5%-HOW OpPOMOBOIOPOJHON KHCIIOTHI,
paBHa:

a)9,3r 0)37r B) 46,3 T r)18,5r

10



