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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHH Ha ypOBHE CpefHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickori denepanumy,
TpeOOBaHUil K pe3ylibTaTaM OCBOCHUS (esiepatbHOil 00pa30BaTEIbHOM MPOrPaMMBbl CPEIHETr0 001IeTo
obpazoBanus (POII COO), npencraBneHHbix B denepaibHOM rocy1apcTBEHHOM 00pa3oBaTelIbHOM
crangapre COO, c¢ yuérom Konmenmmu mnpenogaBaHusi yueOHOro mpeamera «XUMHS» B
oOpa3oBarenpHbIX  opranmzanusx  Poccuiickoit ~ denepauuu,  peaau3ylIIUX  OCHOBHBIC
oOpa3oBaTeNbHbIE NPOTPaMMbl, U OCHOBHBIX NOJOXKEHUH «CTpaTernu pa3BUTHS BOCIHMTAHHUS B
Poccutiickoit ®enepanuu Ha niepuoa 10 2025 roga» (Pacnopsbkenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MpOrpamMMbl 10 XMUMHH, K ONpEAeNICHUI0 001Iel CTpaTeruu
00y4YeHHs, BOCIIUTAHHUS U PA3BUTHS OOYUYAIOMIMXCSI CPEICTBAMH YYEOHOTO MpeaMeTa «XUMUs s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIentyaiabHble mnosoxeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COAEpIKaHHs, Pe3yIbTaToB OOydUeHHs M TPeOOBaHWUN K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

Xumuueckoe 00pa3zoBaHue, MOTydaeMOe BHITYCKHIUKaMH 0011e00pa3oBaTeIbHON OpraHu3aliy,
SBJIAETCS HEOThEMJIEMOW 4YacTbl0 UX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPLIAIOLIUM 3TAroM
peayi3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, NPUCYIIUX
L[EJIOCTHOM CHCTEME XMMHUYECKOTO OOpa3oBaHMs. OTH IIEHHOCTH KacaloTCsi MO3HaHHUS 3aKOHOB
pUPOBI, POPMHUPOBAHUS MHUPOBO33PEHHS M OOIIEH KYIBTYyphl YENIOBEKA, a TAKXKE SKOJIOTUYCCKH
000CHOBAaHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO M MPUPOIHON cpene. Peanmsyercs xumudeckoe
oOpa3oBaHHe OOydYaIONMUXCS HA YPOBHE CPEIHEro OOIIEero oOpa3oBaHUS CPEACTBAMH y4eOHOTO
npenMera «XHUMHS», COAEPKaHUE U TIOCTPOCHNUE KOTOPOTO OINpPENEIECHBI B IPOrpaMMe 110 XUMHUHU C
y4€roM crienu(pUKy HAyKd XUMHUH, €€ 3HaYeHUs B MO3HAHUM MPHUPOJbI U B MaTEpPUAIBLHOU KU3HU
o0miecTBa, a Takke € Y4€TOM OOLIMX IeJed M NPHHLMUIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeiHero odiero oopazoanus B Poccuiickoit deneparuu.

XuUMHs KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyro pojb B COBPEMEHHOMU
LIMBUJIN3ALMU, B CO3JaHMM HOBOW 0a3zbl MaTepuaabHOW KyiabTyphl. OHa BHOCHUT CBOM BKJIaJ B
(bopMHpOBaHKE PALMOHATIBHOIO HAYYHOT'O MBIIUICHHUS, B CO3/IaHUE LIEJIOCTHOTO IMpeJCTaBIeHUs 00
OKpY>KaloIlleM MHUpE KaK O €TUHCTBE IPUPO/IBI U YEIOBEKa, KOTOpoe (popMHUpyeTCs B XUMUU Ha OCHOBE
IIOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYTMMU €CTECTBEHHBIMH HAayKaMM, XMMUsS CTala HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAMMBIM yCIOBHEM YCHEIIHOTO TPY/Aa U KM3HU KaXJI0ro 4djeHa
obmectBa. CoBpeMeHHass XHMMHs KaK Hayka co3ujaTellbHas, KaK HayKa BBICOKHX TEXHOJOTHH
HalpaBJlieHa Ha pelIeHue II00aJbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHbl 370POBBSI.

B coorBercTBHM € OOmIMMHM UENSIMM M NPUHLUUIAMHU CpeIHEro ooiero ooOpazoBaHUs
cogepxkanue npenmera «Xumus» (10-11 kmaccel, 0a30BBI YpOBEHb H3Y4EHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO IOATOTOBKY OOYyYaromuxcsi, HEOOXOAMMYIO UM JUIs
BBIpAaOOTKM MMPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B IKHU3Hb COIMYMa,
MIPOJIOJIKEHHS] 00pa30BaHus B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngromumMu npeaMera «XuMHEs IBISI0TCS 0a30Bble Kypchl — «OpraHndeckast XUMUs U
«O0miasi 1 HeopraHuyeckasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHH MO HEOPTaHUYECKOW XMMHH (C BKJIIOUYCHHEM 3HAHUU W3
oOmell XUMHUK) U OpraHnyeckoi xumun. @opMUpPOBaHUE JTAHHOW CHCTEMbl 3HAHUU TPHU U3YICHUH
npeaMera 00eclevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCETO MHOrooOpa3usi BEUIECTB HAa OCHOBE
OOIIMX TIOHSTHH, 3aKOHOB ¥ TCOPUN XHUMUH.

CrpykTypa conepxkanust KypcoB - «Opranndeckas xumus» u «OO0Imas 1 HeopraHuyeckas
XUMHsS» chopMHpOBaHa B MPOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K M3yYEHHIO
y4yeOHOro Marepuana u OOYCJIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha



ONPEACIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHHU BELIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOEHUSI OPraHMYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPECOXMMHUUYECKHUX M AJIEKTPOHHBIX MPEICTABICHUA O CTPOCHUM BEILIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEIIECTBaX MAOTCS B PA3BUTHH - OT YIJIICBOJIOPOIOB 10
CJIOKHBIX OWMOJIOTMYECKHM aKTHUBHBIX COCIUWHEHHH. B Kypce OpraHM4ecKodl XMMHH TOJIy4aroT
pa3zBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS TEepBOHAYATIHHBIC
MPEACTABICHUS O XUMHYECKOU CBSI3H, KIACCH(UKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMS, O XUMUYECKOW PEAKLUH.

[Toq HOBBIM yIJIOM 3peHUS B MpeAMETe «XHUMHS» 0a30BOI0 YPOBHS pPacCMaTpUBACTCS
U3YYCHHBI HAa YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs TEOPETUYSCKUN Marepuan u
(haKTOJIOTMUECKHE CBEJCHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHuyeckass XUMHs» O0yUJaIOIUMCS MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOANYECKOTO 3aKOHA C 00IETEOPETUUECKUX U METOI0JIOTUYECKUX MTO3UIIUHN, TITy0xKe
MOHSATh UCTOPUUECKOE U3MEHEHUE (PYHKIIUNA ATOTO 3aKOHA - OT 0000IIaroIei 10 00BACHSIIONICH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHHMI O BaKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE€ O XMMHUYECKUX PEAKLHUSIX, X CYU[HOCTH U 32aKOHOMEPHOCTSIX MPOTEKaHUS
nomnonHsercs B Kypcax 10 wm 11 KkmaccoB 3ieMEHTaMH  COAEp)KaHUsS, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKHM M MPHUKIAJHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHUMAaHHUIO
B3aMMOCBSI3M XHMHUHM C JIDyTUMHU HAyKaMH, PACKPBIBAIOT €€ pPOJb B IO3HABATEIbHON U
MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHsI K IMPOIECCY
TBOpPYECTBA B O0JIACTH TEOPHH U MPAKTUYECKUX MPHIOKEHUN XWMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIIUBATh UH(GOPMAIMIO M MPUMEHATHh €€ JJI TOMOJIHeHUs] 3HAHUH, perieHus
MHTEJUIEKTYAJIbHBIX M SKCHEPUMEHTAIBHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coxaepxaHue
y4eOHOr0 npeamMeTa «XUMHs» JaHHOTO YPOBHS M3y4YeHHUs OPUEHTHPOBAHO Ha (OPMUpOBAHUE y
00y4aroIuXcsi MUPOBO33PEHUECKON OCHOBBI ISl MOHUMAHUS (GUIOCOPCKUX HJIEH, TaKHX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTAaHMYECKOTO W OPraHUYECKOr0 MHUpPA, 00YCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM M CTPOCHHEM, TO3HABAEMOCTb MPHUPOAHBIX SABJICHUM MyTEM SKCIIEPUMEHTA
U pEIICHHs] TPOTUBOPEUUM MEXJTYy HOBBIMU (DaKTaMU U TEOPETUUYECKUMH TPEINOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEHICHUH IKOJIOTUYECKUX MPOOJeM, a Takke MpobdiieM cOepeskeHus
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepHUAJIOB.

B nnane pemieHus 3a7a4 BOCIUTAHUS, PA3BUTHS U COITUATM3AINH 00YyJaIOIIUXCS PUHSTHIC
MpOrpaMMOil MO0 XWMHU TIOJIXOJBI K OMNPENETICHUIO CONEpPKaHUS M TIOCTPOCHHUS IMpeaMeTa
npenycMaTpuBaioT (OPMUPOBAHHE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI, MMEIONMX 0a30BoOe
3HAQYEHHWE ISl PA3MYHBIX BHUIOB JICATCIBHOCTH: PEIICHUs] MpoOJieM, TOWCKA, aHaln3a |
00paboTku uHGOpPMAIUU, HEOOXOAMMBIX [UIsi TNPUOOPETEHHUS ONbITa MPAKTHUYECKOH U
HCCIEI0BATEILCKON IEATEIbHOCTH, 3aHMMAIOIIEN BaXKHOE MECTO B IIO3HAHUN XHMUH.

B mpakrtuke npenogaBaHus XUMUAW KaK Ha YPOBHE OCHOBHOTO 0011ero o0pa3zoBaHus, TaK U
Ha YpOBHE CpeHEro 001Iero o0pa3oBaHus, MPHU OMPEIETICHIUHN COIePKATSIIbHON XapaKTEPUCTHKU
neneld W3ydyeHus MpeIMeTa HamnpaBlIEHUEM MEPBOCTENEHHON 3HAUYMMOCTH TPAJUIIMOHHO
npu3HaéTcst (GOpPMHPOBAHHE OCHOB XUMHYECKOM HAyKM Kak O00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKOM IESITEIbHOCTU YeJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAMYECKON TOYKM 3PEHUS TaKOW TMOJIXOJ K ONPENCICHHIO Ieeil HM3ydeHUs
MpeAMETa SIBISETCS BIIOJTHE ONPABIaHHbBIM.

CornacHO MaHHOW TOYKE 3pPEHUS TJIABHBIMU LEISAMH HM3Y4€HUS TMpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) sBASIOTCS:

(GbopMHUpPOBaHHE CUCTEMBI XMMHUYECKHUX 3HAHWN KaK Ba)KHEHMIIEH COCTABIISIFOIIEH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpa, B OCHOBE KOTOPOH JIeKAT KIIIOUEBHIC MOHATHS, (PyHIaMEHTaIbHBIC
3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKU, YCBOCHHE M TOHUMAHHE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOPHEH WX pa3BUTUA U



CTaHOBJICHUS;
dopmMupoBaHHE W pPa3BUTHE MPEACTABICHUNA O HAYYHBIX METOAAX IIO3HAHUS BEIIECTB U
XMMHYECKHX pEeaKUuii, HeOOXOAUMBIX JJIsi NPUOOpPETEHHs] YMEHHH OPUEHTHUPOBATHCS B MHUpE
BEIIECTB M XMMUYECKHX SIBIICHUI, UMEIOIUX MECTO B IPUPO/JIE, B MPAKTUUYECKON U MOBCETHEBHON
KH3HU;

pa3sBUTHE YMEHUH U CIHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBSICHEHHEM
XMMHYECKOT0 SKCIEPUMEHTa, COOIIOICHHEM MPaBUiI OE30MacHOT0 OOpAICHHUS C BEIIECTBAMH.

Hapsiny ¢ aTuM, coaepraTenbHas XapaKTepUCTHKA IeNieil U 3a/1a4 U3y4eHHs MpenMeTa B
porpaMmme 1o XUMHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPHOPUTETAMHU B
cucTeMe cpefHero obmiero oopazoBanus. CeroHs B MPENOJaBaHUU XUMUU B OOJbIIEH CTEIIEHU
OTHaéTCs MPEANOYTCHHE MTPAKTUIECKONH KOMIIOHEHTE COJIEpKaHUs 00y4eHUs, OPUEHTHPOBAHHON
Ha TOJTOTOBKY BBIITYCKHUKA 00IIe00pa3oBaTeNbHON OpraHM3alluy, BIAICIONIETO HE HabOpoM
3HAHUH, a (QYHKIHOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSIMH aKTHBHOTO
MOJTyYCHUS 3HAHUH U IPUMEHEHUS X B PETbHON KU3HH JUISl PELICHUS IPAKTUIECKUX 3a/1a4.

B cBm3u ¢ 3TuM mnpu u3ydeHUM mpeaMera «XHMUS» JIOMUHHpYIOIIee 3HaYeHHE
NpUOOPETAIOT TaKKME LENU U 3a/1a4H1, KaK:

aJlanTanys 00yJaroIuXxcs K yCIOBHAM JTUHAMHYHO Pa3BUBAIOLIETOCS MHUpa, POPMUPOBAHUE
WHTEIUIEKTYaJbHO pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITENIbHOMY TPHHSATHIO TPAMOTHBIX PELICHHH B KOHKPETHBIX JXU3HEHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopMupoBaHne y OOY4YalOMIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIIHIA),
MMEIOIINX YHUBEPCATBbHOE 3HAUYCHUE U PA3IMYHBIX BUIOB ACATEIBHOCTU: PEUICHUS TPOOIIeM,
MIOHUCKA, aHanmu3a U 00paboTKM WHPOPMALUHU, HEOOXOAMMBIX JUIsI HPUOOpETEHHs OIbITa
JeSTeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUHM XMMHH, a TAKKe IS OIEHKH C
MO3UIMK SKOJIOTHYECKOI 6€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHX MPOLECCOB
Ha OpPraHW3M YeJIOBEeKa U PUPOIHYIO CPENy;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CIoCOOHOCTH CaMOCTOATEIbHO IPUOOpETaTh HOBBIE 3HAHMUS MO XUMHH B
COOTBETCTBHUH C JKU3HEHHBIMH NMOTPEOHOCTSAMH, UCIOIb30BATh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JJIsl TOUCKA U aHAIN3a YYeOHOH W HAyYHO-TIOMYJISIPHON HH(POPMAIIUN XUMUYIECKOTO
COJIepKAHUS;

(dbopMHUpOBaHKE U pa3BUTHE Y 0OYYAIOLINXCS ACCOIMATHBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOII0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUH U TIPOBEICHIH XHMHUYIECKOTO SKCIIEPHMEHTA,

BOCIUTaHHE y 00yJaromuxcs yOeK IEHHOCTH B TYMaHUCTHYECKOM HapaBIeHHOCTH XUMHUH,
e€ BAWXHOW pPOJIM B PEIICHWH TJIOOATBHBIX IMPOOJIEM PAlMOHAIBHOTO MPHPOIOOIB30BAHHMS,
MIOTIOJIHEHHSI SHEPreTUYECKUX PECypCcOB M COXpPAHEHHs MPUPOIAHOIO PAaBHOBECHUS, OCO3HAHMSA
HEO0XO0MMOCTH OEPEIKHOTO OTHOIIEHHSI K IPHPOJIE U CBOEMY 3I0POBBIO, a TAKXKE MPHOOPETCHHUS
OITBITa WCIIOJIb30BAHUS MOMYYCHHBIX 3HAHUW JUTS NPUHSATUS TPaMOTHBIX PEIICHHH B CUTYAIIMsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHHSIMH.

B y4yeOHOM miaHe cpeaHero obumiero o0pa3oBaHUs MpeaMeT «XUMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4ncino 4acoB, OTBENEHHBIX JJIS M3YYEHUS XUMHM, Ha 0a30BOM YPOBHE CpEIHEro
obmero obpazoBanmusi, coctasisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heaeno), B 11 kiacce
— 34 yaca (1 4ac B HezemIo).

COAEPXAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA



TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpeamer opraHn4YecKkoi XMMHM: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHUE B IIOJIYYCHUH
HOBBIX BEIIECTB U MaTepHayioB. Teopusi CTpoeHUsI OpraHnvyeckux coeanHeHui A. M. bytieposa,
e€¢ ocHoOBHbIe moyiokeHUs. CTpPyKTypHbIe (DOpMYNBI OpraHMYECKHX BemiecTB. [omonorus,
n3oMmepurs. XUMHUYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o KIacCU(pHUKAIMKA OPraHUYECKUX BemecTB. HoMeHkiaTypa opraHnyeckux
COeIMHEHMH (cucTeMaTnyeckas) U TpUBUAIbHbIC Ha3BAaHUS BAKHEHIIINX MPEACTaBUTENICH KIIaCCOB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METOJbl U3YyYEHUs BEIIECTB M MX IMPEBPAILCHHI: O3HAKOMJICHUE C
o0pa3laMu OpraHMYeCcKUX BEUIECTB M MaTepuaiaMd Ha MX OCHOBE, MOJCIUPOBAHHE MOJEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOACHHE U OITMCaHNE IEMOHCTPALIMOHHBIX OIBITOB 10 TPEBPAILICHUIO
OpPTaHUYECKUX BEUIECTB IIPU HAarpeBaHWU (IUIABICHUE, OOYTTTMBAHHUE U TOPEHHE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH psafa. MeraH u 3rtaH — npocreniue
MIPEICTaBUTENH AIKAHOB: (PU3UYECKUE U XUMUUYECKUE CBOMCTBA (PEaKIuu 3aMEICHUS U TOPEHNUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN pAll. DTUIEH U NPONUIIEH — IPOCTEUIIne
MPEJCTAaBUTENIN AIIKEHOB: (PU3MUECKME M XHMMHUYECKHE CBOWCTBA (peakUWu TUAPUPOBAHHSA,
raJloreHUPOBAHUS, THIPATALIUY, OKHCIECHUS U MOJTMMEPHU3allin ), TOJIyYeHHEe U PUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MeTmnOyramuen-1,3: cTpoeHue, BaXHEUIIHE XMUMUYECKHE
cBOiicTBa (peakius noaumepusanuu). [lonydeHre CHHTETHYECKOTo KayuyKa U Pe3UHBI.

AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psl. ALETHWIEH —
MPOCTEHUIINIA NPeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE CBOICTBa
(peakuuy ruIpUpPOBaHUS, FaIOr€HUPOBAHMS, TUAPATALIY, TOPEHMS ), TOJTyYE€HUE U IIPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pu3MuUeCKHe M XUMHMUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNS W HUTPOBaHUs), MOJIyueHUE U HpuUMeHeHue. Toayon: cocmas, cmpoenue,
Qusuneckue u xumuyeckue ceoucmea (PeaxKyuu 2ai02eHUpO8anus U HUMpo8anus), noiyienue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTmMdeckas CBsA3b MEXKAY  YIJIEBOAOPOJAMH,
MIPUHAIEKANIUMU K Pa3JIU4YHbIM KJIacCaM.

[IpupoaHble UCTOUYHUKH YII€BOIOPOAOB. IIpupoHbIil ra3 ¥ nonyTHele HE(QTAHbIE ra3bl.
Hed1s u e€ npoucxoxaenue. CrnocoOsl mepepaboTKu He(hTH: TEPEroHKa, KPEKUHT (TEPMHUUECKU,
KaTaguTuueckuit), mnuponus. llpoayktel mnepepa®oTku HedTH, UX NpPUMEHEHHE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepadboTKy.

DKcrepuMeHTAIbHbIE METO/bl M3yYeHHUsS BEIIECTB W UX MPEBpALICHHI: 03HaKOMJICHHE C
o0paslamMu IUIaCTMAcC, KaydyKoB M pe3uHbl, Kojutekuuu «HedTts» u «Yromnb», MoienupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJIOB U TaJOT€HONPOU3BOJHBIX, IPOBEACHHE NPAKTHYECKON paboThI:
MIOJIy4E€HHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbluuciienuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA UM MPOAYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO
U3 UCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenpHble OAHOATOMHBIE CHHUPTHI. MeTaHON W 3TaHON: CTPOEHHE, (PU3MUECKUE U
XUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU METaJUlaMH, TajoreHOBOAOPOJaMH, TOPEHHE),
IIpUMEHEHNE. BoIOpoiHbIE CBA3M MEXIy MOJIEKYJaMH CIUPTOB. [[eficTBME MeTaHOa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKaA.

MHoOroaToOMHbIE CHUPTHL. OJTWICHTJIUKOIb W TIHUIEPUH: CTPOCHHUE, (QHU3UYECKUE U
XMMHUYECKHE CBOMCTBA (B3aMMOJICICTBHIE CO MIETOYHBIMU METaNIaMU, KaYeCTBEHHAs PeaKIlus Ha
MHOroaTOMHbIe cnUpThl). JlelicTBMe Ha oOpraHusM 4enoBeka. [IpumeHeHuwe raunepuHa u
STUJICHTJIMKOJIS.

@DeHOoT: CTPOCHUE MOJIEKYIIbI, (PU3UYeCKIe U XUMUUYECKHE CBOMCTBA. TOKCHUHOCTD (DeHoIa.




[Tpumenenue peHona.

Anpnerugsl U Kemowusl. DOpManbIErujl, auneTalbJCTHA: CTpPOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (PEaKLMM OKUCIEHUS W BOCCTAHOBJICHMS, KaueCTBEHHBIE pEaKIUH),
[I0JIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieNIbHbIE KapOOHOBBIE KHUCIOThl. MypaBbUHAsi U YKCYCHasl KUCIIOTHI:
cTpoeHue, GU3NIEcKrue U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME TS Kacca KUCIOT, PeaKius
TepupUKalMK), MOodydeHue U npuMeHeHue. CrTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE JEUCTBHUE.

Crnoxable 3GUpbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus sxxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTas, KiaccuduKalys yriieBogaoB (MOHO-, TU- U Hoaucaxapubl). [oko3a —
IPOCTEHIIMI MOHOCAaxapuj: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3UYECKHE U XMMHUYECKHE
cBoiicTBa (B3auMoecTBue ¢ ruapokcuiom meau(Il), okucinenne aMmmMuadyHbIM pacTBOPOM OKCHA
cepebpa(X), BOCCTaHOBJIEHHE, OpOKEHHE TIJIIOKO3bl), HaXOXKIEHHWE B NPUPOAE, MPHUMEHEHHE,
ouonornyeckas posb. Dotocunres. PpyKTO3a Kak H30MEp TITFOKO3HI.

Kpaxman u nemnono3a Kak NpupojaHble nonuMepbl. CTpoeHue Kpaxmaiaa U LEJUIH0JIO3bL.
duznyeckue U XMMUYECKHUE CBOICTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).

OKCcIIepUMEHTAJIbHbIE METOAbl H3YyUeHMsI BEIECTB M HUX IPEBPALICHUN: MPOBEACHUE,
HAOJIOZCHNE W OINMCAaHHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHWE CIHUPTOB, KAauyeCTBEHHBIC
peakMM OJHOATOMHBIX CHHPTOB (OKHCIeHHME 3TaHosa okcujaoM Meau(Il)), mMHOroaromHsbIx
CUpTOB (B3auMopeiicTBue riuiepuHa c¢ ruapokcuaoM Mmeau(Il)), ampaernnoB (okuciieHue
aMMMa4YHbIM pPacTBOpoM okcuja cepebpa(X) um ruapokcuaoMm menu(XX), BzauMmojeicTBre
KpaxMaja ¢ UOJIOM), TPOBEICHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBa
HCXO/IHOTO BELIECTBA WIIU MPOJYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOTUMYECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKIUn).

A3oTconepikaniye OpraHi4eckie COeINHEHUS.

AMUHOKHUCIIOTHI KaK aMm(poTepHble oprannueckue coequHenHus. dusnueckne 1 XMMHUYECKUE
CBOWCTBA aMHUHOKMCJIOT (Ha MpUMepe INIMIUHA). buonornyeckoe 3HaYeHHE aAMHMHOKHUCIIOT.
[TenTuae!.

benkn kak npuUpoOIHBIE BBICOKOMOJIEKYJSpHbIE coequHeHus. llepBuuHas, BTOpU4YHas U
TpeTHUYHasi CTPyKTypa OenkoB. XHMHUECKHE CBOICTBa O€NKOB: TUAPONM3, JI€HATypalus,
KayeCTBEHHBIE PEaKIMU Ha OEJIKH.

DKcrepuMEHTAIbHbIE METO/Ibl M3y4YEHHs BEIEeCTB M MX IpeBpallleHui: HaOJroJeHHe u
OIMCaHME IEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpaLUs OSJIKOB IPU HarpeBaHHUHM, IBETHBIE PEAKIIUU
O€JKOB.

BbicokomosekyIsipHbIe COeJUHEHUSA

OcCHOBHbIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IIOJUMEPU3ALINHN, CPEAHSISI MOJIEKYIIIpHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOJIMMEpPU3alns U OJUKOHICHC AL

OKCIepUMEHTAIIBHBIE METO/bI M3YyYEHHS BEIIECTB M MX IPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanust MeXnpeaIMETHBIX CBSI3€M MpH M3y4eHUHU OpraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-HAYUHBIX IOHATUH, TaKk M
MOHATUH, ABJSAIOMIUXCSI CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbBIE TIOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, KJIAacCU(pUKaLMs, NEpUOJUYHOCTh, HAONIOJICHHE, U3MEpPEHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE.



®dusnka: MaTepus, SHEPTHsl, Macca, aToM, 3JCKTPOH, MOJIEKYJIa, SJHEPTeTHUECKUI YPOBEHbD,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, PHU3UUYECKUE BETMUYMHBI U €JMHULIBI UX
H3MEpPEHUSI.

Buonorusi: knerka, opranu3m, Ouocepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBA (OCIIKH, YIIICBOBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOorHs: MHUIIEBbIC TPOITYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHHUSI, MOIOIINE CPEIICTRA,
JICKQpCTBEHHbBIE M KOCMETUYECKUE MPENapaThl, MaTePUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0CHOBBI XUMHUH

Xumuyeckuil aiemMeHT. AToM. Sapo aroma, U30TONBI. ODJIEKTPOHHAs O00OJOUKA.
DHepreTUUeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTalH, S-, P-, d- anemenThl. OcOOCHHOCTH
pacripeniesieHus1 3JEKTPOHOB 1O OPOUTAISAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DNeKTpoHHast KOH(UTYpalus aTOMOB.

[lepnonnueckuin 3axkoH u Ilepuonmueckass cucrema xumuyeckux osiemeHtos /I, .
MenpeneeBa. CBsi3p Inepuogudeckoro 3akoHa u Ilepuoguueckod CUCTEMBI XHUMHUYECKHX
anementoB JI. . MenneneeBa ¢ COBpPEMEHHON Teopuell CTPOEHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX M CIIOKHBIX BEIIECTB
0 TpyHIam U rnepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHYECKas CBs3b. Buabl XUMHUYECKOM CBs3M (KOBaJEHTHas
HEMnoJIsipHasi W TOJIsIpHAsi, MOHHAs, MeTajuiMueckas). MexaHu3Mbl oOpa3oBaHMsI KOBaJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-AaKLENTOpHBIN). BomoponHas cBs3b. BaneHTHOCTD.
DnexTpooTpunaTenbHOCTh. CTeneHb oOKucieHus. MIoHbl: KaTHOHBI U aHUOHBI.

BemectBa MONEKYJIAPHOrO M HEMOJEKYJISPHOIO CTPOEHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THMbl KPUCTANIMYECKUX PpEHIETOK. 3aBUCUMOCTh CBOWCTBAa BEIECTB OT THUIIA
KPUCTAIIMYECKON PEIIETKH.

[TonsTHe 0 nucnepcHeIX cucrteMax. MICTMHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBast 10
BEIIECTBA B paCTBOPE.

Krnaccudukanus Heoprannueckux coerHeHnii. HomeHknaTypa HeopraHm4eckux BEIIeCTB.
I'enernueckas CBSA3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIINX K PA3IMUHBIM KJlaccaM.

Xumunyeckass peakuus. Kimaccudukanuss XUMHUECKUX peaklMid B HEOPraHUYECKOW H
OpPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHMs MAacChl BELECTB, 3aKOH COXPAHEHUS U IPEBPAIICHHUS
SHEPTUH NMPU XUMUYECKUX PEAKIUAX.

CKkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTUMBbIE pEaKLUH.
Xumuueckoe paBHoBecue. DakTOphl, BIMSIONIME HA COCTOSHHE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle larense.

OnexkTponutnyeckas auccouuanus. CunpHble U ciabble smekTponuThl. Cpena BOJIHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, II€JI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: JEeMOHCTpanus
tabmun «[lepumomnueckas cucrema xumudeckux sjeMeHToB J[. M. MenneneeBa», m3ydeHue
MOHeHeﬁ KPpUCTATININYCCKUX peHléTOK, HaGJIIOI[CHI/Ie n OnuCaHuc¢ ACMOHCTPAllMOHHBIX H
7a00paTOPHBIX OMBITOB (Pa3joKEHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUHM KaTalll3aTopa,
OTIpe/IeTICHUE CPEebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, PEAKIIUU
WOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKITU.



Pacuérnsble 3anaum.

Pacuérel 10 ypaBHEHMAM XMMUYECKHUX PEAKIMiL, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATUS «MACCOBas J0JIs BEILIECTBA.

Heopranunueckasi xummst

Hewmeramnsl. [lonoxenne Hemeramnos B Ilepuonnueckoii cucreMe XMUMUYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa U OCOOCHHOCTH CTPOCHHUs aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponus HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAUIOB (TaJoreHOB, cepbl, a30t1a, ¢ocdopa,
yriaepoaa U KpeMHHS) U UX COCTUHEHHM (OKCHUIOB, KUCIOPOJACOAEPKAIINX KUCIIOT, BOJAOPOIHBIX
COCIMHCHHI).

[IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIUHEHUM.

Merasmnsl. Ilonoxenue meramioB B [lepuogudyeckoil cucteMe XMMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa. OcoOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmiue
¢usnveckne cBoiictBa MeTaiioB. CIUIaBbI METAUIOB. DJIEKTPOXMUMHYECKHIA PsiJ] HAPSHKCHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATpPUM, KalHil, KaJbIMil, MarHuu,
ATIOMHHHM, IUHK, XPOM, KeJle30, MeJIb) U UX COCTUHEHHI.

OO6m1re ciocoOsI oyYeHHst MeTaJUIOB. [IpiMeHeHe MEeTaJuIoB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIE METO/Abl M3YYEHMs] BEIIECTB M UX MPEBpPAlICHUH: H3y4YECHHE
KOJUIEKIIMU «MeTaJulbl ¥ CIUIaBbl», 00pa3lioB HEMETAIIIIOB, PEILIEHUE IKCIIEPUMEHTAIbHBIX 3a/ad,
HaOIIOJIeHWe W OIKCAaHUE JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUIPOKCHU/IA AIFOMUHMSI C paCTBOPAMHU KUCJIOT U ILIEJI0YEH, KAUECTBEHHbIE pEaKlii Ha KaTHOHBI
METaJJIOB).

Pacuérnsble 3anaun.

Pacuérsl Macchl BeliecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIUX B PEAKIIUH BELECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MIPOAYKTOB PEAKIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponp xumun B o6ecriedeHu HKOJIOTHUECKOM, SJHEpreTHYecKol U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIMHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUUECKHUX PEAKIIUH.

[IpencraBienust 06 0OUTMX HAYYHBIX MPUHIIUIIAX MPOMBIIIIEHHOTO MOJIYUYEHHUS BAKHEHIITNX
BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAKHEWILIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepuajbl, KpacKH, CTEKJIO0, KepaMHKa, MaTepHalibl JJis SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIC yI0OpEHUS.

XuMHUsT ¥ 370pOBbE YENOBEKa: IpaBHiia MCIOJB30BAHMS JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiIa 6€30MacHOr0 UCITIOJIb30BAaHUs IIPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIIpeIMETHBIX CBsI3€H MPU U3ydeHHH 00IIei 1 HeopraHu4Yecko XumMuu B 11
KJIacCe OCYIIECTBIISIETCS Uepe3 UCI0Ib30BaHHe KaK OOLINX €CTECTBEHHO-HAYUYHbBIX MTOHITHIM, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYUHBIN (QakT, runoTesa, 3aK0H, TEOpHUs, aHAIIN3,
CHHTE3, KJIAacCH(PHKaIMsA, TIEePUOAUYHOCTb, HAOMIO/IEHHE, SKCIEPUMEHT, MOJEeIUPOBaHHE,
U3MepeHue, IBJICHUE.

®dusuka: marepus, 3HEpPIUs, Macca, aTOM, JJIEKTPOH, INPOTOH, HEHUTPOH, MOH, W30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUl YpOBEHb, BEIIECTBO, TEIO0, 00BbEM, arperaTHOe
COCTOSIHUE BEIECTBA, PU3NUECKUE BEIMUUHBI U €IUHUIIBI HX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonmorus: XuMuuecKasi IPOMBIIUIEHHOCTb, METAJUTYPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX



MaTcepuaioB, CEIIbCKOXO03IICTBEHHOE IMPpOU3BOJACTBO, nuuicBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘-IeCKaSI MIPOMBIINIJICHHOCTD, IIPOU3BOACTBO KOCMECTHYCCKUX npemnaparos,
IIpOU3BOACTBO KOHCTPYKIIHMOHHBIX MaTc€puralios, SJICKTPOHHAA IMPOMBINIJIEHHOCTD,
HaAHOTCXHOJIOT'HNH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMUBI T10 XMMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMsS K pe3yjabTaTaM OCBOCHHS OOyYarOIIMMHCS
porpamMM CpeaHero oomero oopazoBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM).
Hayuno-meronuueckoii OCHOBOM 1l pa3pabOTKH IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS
IpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBIISETCS CUCTEMHO-AESITEIbHOCTHBIN MTOAXO/.

B coorBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yabTaTOB OCBOCHHS IIpeAMeTa « XMMHUsSI» Ha YPOBHE CPEIHEr0 0011ero 00pa30BaHus BbIIEICHBI
CJIEIYIOLLME COCTABIISIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaX]TAHCKON HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

[[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHHUX YOEKICHHM JIMYHOCTU HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, TIPUCYLUIUMHU II€JIOCTHOM CHCTEME XUMHYECKOIO
o0pa3zoBaHMs;

HaJIMYue NPaBOCO3HAHMSI SKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS MIPEIMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yUeOHOM
1 BOCHUTATEIbHOU JESITENIBHOCTU B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U HJ€ajaMH POCCUHCKOrO TpakJaHCKOTO OOIecTBa,
MPUHATHIMU B O0IIECTBE HOPMAaMU M TpaBUIAMHU TMOBEACHUS, CIIOCOOCTBYIOIIMMHU IpoOIleccaM
CaMOII03HaHUs, CAMOPA3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00Y4arOIINXCSl.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHSI MpeAMeTa «XHUMHUS» OTPaKarT cHOpMHPOBAHHOCTH
OTbITa [TO3HABATENBHOMN U MPAKTUYECKOM JeSATENIbHOCTH 00yUaroLuXCsl [0 peaanu3aluy IPUHATHIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpakaaHcKOro BOCIIMTAHMS:

OCO3HaHHUs O0YYAIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U OO0S3aHHOCTEH, YBaKEHUS K
3aKOHY U MIPaBOIOPSIIKY;

MPEACTABICHUS O COLMAIBbHBIX HOPMAaX W MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIIEHUU B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATENLHOCTH MPH CO3/1aHUM YU4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTHUX
IIPH aHAJIN3€ PA3JINYHBIX BUIOB yUEOHOM! AESITETbHOCTH;

2) MATPUOTHYECKOTO BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIETUIO OTEUE€CTBEHHOM XUMUU;

YBOXKEHUS K TPOIlECCY TBOpYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHKEHUS HAyKU €CTh Pe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHMM M MOCIEAYIOIIEM AaHAJIN3e
nH(pOpPMAIIUU O IEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOI OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHbIE C XUMHUYECKUMH SIBICHUSMHU, U IPUHUMATh
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TIOBEJACHHE M IIOCTYNKH CBOUX TOBAPHINEH C TTO3MITHI



HPAaBCTBEHHBIX U NIPABOBBIX HOPM M OCO3HAHME MOCIECICTBUHI 3THUX IMOCTYIIKOB;

4) ¢opmupoBaHus KyJIbTYPbI 310POBbS:

IIOHMMaHMs ILIEHHOCTeH 370poBOoro M 0Oe3omacHoro oopasa >KHU3HHM, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

COOJIIOJICHUsI MTpaBUJI 0€30IacHOro oOpallleHHsl ¢ BellecTBaMH B OBITY, IOBCEAHEBHOM
YKU3HU U B TPYJIOBOU JESATEIBHOCTH;

MOHMMaHMsI LIEHHOCTH MpaBWJl HWHAWBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30I1acHOrOo
IIOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HHU JIOACH;

OCO3HAHMS IOCIEACTBUH U HENPUATHA BPEAHBIX INMPUBBIYEK (YNOTPEOJIEHMs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BoCHMTAHHA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEJOBATEIbCKON  JESATEIbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUM IPAKTHYECKUX 3a1ad COLHUAIBHON
HaNpaBJICHHOCTH (B paMKax CBOEro KJjacca, MIKOJIbl);

UMHTEpeca K IPAKTUUYECKOMY HM3YyYEHUIO MpOQeccuil pa3MyHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOM ACSATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUYaTIbHON TPAEKTOPUH 00pa30BaHUsl, Oy1ymieit
npodeccur U peann3aiui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIMTAHMSA:

9KOJIOTUYECKHU 11e71eCO00Pa3HOro OTHOUIEHHUS K NPUPOJE, KaK UCTOUHUKY CYIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHMSI TJ00abHOTO XapakTepa SKOJIOTHYECKUX MpoOsIeM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBLHOM CPEbI;

OCO3HaHMS HEOOXOAMMOCTH HMCIIOJIb30BAHMS JOCTIDKEHUN XUMMHU Ui PELIEHUs] BOIPOCOB
PalMOHAIBHOTO IPHUPOAOIIOIB30BAHNS;

AKTUBHOTO HENpUATUS NEHUCTBUMN, MPUHOCSIIMX BPEJ OKPYKAIOLIEH MPUPOJHOWU Cpele,
YMEHHS MPOTHO3UPOBATh HEOIArONPUSATHBIE 3KOJOTUYECKHE MOCIEACTBUS MpeaNpUHUMAEMbIX
JNENCTBUN U MPEAOTBPALLATh UX;

HaJIM4YUs Pa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYyJIbTyphl, OIBITA
JEATEIBHOCTH  DKOJIOTMYECKOM  HAIPAaBJIEHHOCTH, YMEHHUs PpPYKOBOJCTBOBaTbCS HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) MEHHOCTH HAYYHOIO MO3HAHMSI:

C(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMaHMs CHelM(PUKM XMMUU Kak HayKd, OCO3HaHMS €€ poiau B (OPMHUPOBAHUU
PaIMOHATIBLHOTO HAYYHOT'O MBIIIIEHUS, CO3JJaHUM LIEJIOCTHOTO MPECTAaBIEHUS 00 OKpYKaroleM
MHpE KaKk O €IMHCTBE IPUPOJbI M YEJIOBEKA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny mpodiieM COXpaHEeHUs IPUPOJTHOIO PABHOBECHS;

yOKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHM JUIsI COBPEMEHHOW NMBUIIM3AlMU: B €€
T'YMaHUCTHYECKOW HAINpPaBICHHOCTH W BaXKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuaibHON
KYJIBTYpBI, PELICHUN TTIOOAIBHBIX NMPoOIeM YCTOHYMBOTO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPTreTUYECKOW, THIIEBOH M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHnn YCIOBUI YCIEUIHOTO TPYa U SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOTO 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHONM TI'DaMOTHOCTH: IIOHMMAHHS CYIIHOCTHM METOAOB IO3HAHHA,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTU HCIOJb30BATH MOJydaeMble 3HAHMS IS
aHanmM3a U OOBSICHEHHs SBJICHUN OKPYXKAIOLIETO MUPAa M MPOUCXOIANIMX B HEM H3MEHEHHUH,



YMEHUS JIeJlaTh 000CHOBAaHHBIC 3aKIIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB U UMEIOIIUXCS TAaHHBIX
C IEJBIO MTOJTYYCHUS JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS [T PEIICHUS TPOOIeM
B PCANTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIICI0BATEIILCKOM e TeIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHWUH 10 XHUMHH B COOTBETCTBUUM C IYKM3HCHHBIMHU
MOTPEOHOCTAMHU;

MHTEepeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbBIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4eOHOro ImpenMera «XHMHS» Ha YPOBHE
CpeAHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC IJIsd CI)OpMI/IpOBaHI/Iﬂ MHPOBO33pPCHUA O6yanOIIII/IXC$I MCKIUCHUIITIMHAPHBIC
(MexnpeaMeTHbIE) O0ILeHaYYHbIE TOHATHS, OTPAXKAIOLINE LIEJTOCTHOCTh HAYyYHOW KapTHHBI MHpa
u CHGHI/I(l)I/IKy MCTOAOB ITO3HAHUA, UCITIOJIB3YCMbIX B €CTCCTBCHHBIX HayKax (MaTepI/IFI, BCIICCTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTeMa, Hay4yHbIH (akKT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
perynsaTHBHBIE), oOecrneuynBaromue (GopMHpoBaHHE (YHKIMOHAIBHOW TPAaMOTHOCTH H
COLMAJIbHOW KOMITETEHIIMN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOy4aromuXcs  HMCIOJIb30BaTh ~ OCBOCHHBIE — MEKAMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAaHUS M YHHMBEpCalbHble y4yeOHble ACWCTBUS B II0O3HABATEIBHOW U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
IMO3HAaBATCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA HGfICTBI/ISIMI/I.

OByageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JJOrHYecKHe JeiiCTBHSI:

CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh U AKTyaJlM3UPOBaTh MpoOOJIEeMYy, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENIN JACITENBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HX JTOCTHXKECHMS,
COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEIIAMY;

HCIIOJIB30BATh IIPU OCBOCHUH 3HAHUH HpI/IéMLI JJOTMYECKOIro MBIIIJICHUSA — BBIJACIIATH
XapakTepHble IIPU3HAKUA IIOHATUM M YCTAaHABIMBATh WX B3aUMOCBSA3b, HCIIOJIbL30BATh
COOTBCTCTBYIOIIUE ITOHATUA TJIA 00BICHEHHUS OTACJIBbHBIX (baKTOB n SIBJ'IeHI/If/'I;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHA;

YCTaHaBJIMBATh NPUIHUHHO-CICACTBCHHEBIC CBA3H MCKAY N3YUACMbIMU ABJICHHUAMU

CTPOUTBH JIOTHUECKUE pacCyKACHUs (MHAYKTUBHBIE, € TyKTUBHBIE, 10 AaHAJIIOTHN), BBISBIIATD
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATh BBIBOJBI U
3aKJIIOYEHUS;

IPUMEHATE B IMPOLECCE MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUU CUMBOJIMYCCKHUC (3HaKOBBIe)
MOJIeNIH, TIPe0OPa30BhIBATH MOJICNIbHBIE MTPEICTABICHHUS — XUMUYECKHH 3HaK (CHMBOJI) 3JI€MEHTAa,
XuMudeckas (QopMmyna, ypaBHEHHE XHUMHUYECKONW pEaKIMh — TPH PeHIeHuH y4eOHBIX
[IO3HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIE IIPEICTABICHUS IS
BBISIBJICHHSI XaPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILECTB U XUMHUYECKUX PEaKLUN.

2) 0a30BbIe HCCIET0BATEIBCKHE TeliCTBUS:

BJIIETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKIUM;

(pOpMy.HI/IpOBaTB oeanm MW 3aJadyu  HUCCIACAOBaHMA, MHCIIOJIb30BaTh IIOCTABJICHHBIC H
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHUS M OCHOBBI JJIS1
(bopMHUpPOBaHUS TUITOTE3HI 110 POBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMM CaMOCTOSTEIBHOIO IUIAHMPOBAHHA M TPOBENCHUSA YYCHHUYECKHX



HKCIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMs HAOIIOAATh 3a XOAOM IpOIecca, CaMOCTOSTENbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (HOpMyaupoBaTh O0OOOLIEHHS W BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyJbTATOB MCCIEIOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHWYECKOH HCCIIEOBAaTEIbCKOM M IPOEKTHOM JesTelnbHOCTH,
HPOSIBISATh CHOCOOHOCTP M TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOMCKY METO/OB pEILICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/IOB ITO3HAHMSL.

3) pa6ora c undopmanueii:

OPUEHTUPOBATbCSI B  Pa3IMYHbIX HCTOYHHMKAX MH(opManuu (HaydHO-TIOMYJIspHas
JUTEepaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE Mocobus, pecypchl HMHTepHera),
aHAJIM3UPOBATh MH(POPMALIUIO Pa3IMYHbIX BUJIOB U (POPM IIPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh Y HENPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3alpoChl U MPUMEHATh PaA3IMYHbIE METOABI IpU MOUCKE M OTOOpe
nHbopMaKy, HEOOXOJMMOH IS BBITIOHEHHUS YI€OHBIX 3324 ONPENeIEHHOTO THIIA;

pUOOpETaTh OMNBIT UCHOJIb30BaHUSA WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAaJbHYIO (opMy IpezacTaBieHus MH(OpManuu (CXemsl,
rpaduku, TuarpamMmbl, TaOJIUIblL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa HpuU padoTe € XUMHUYECKOH
nHpOpMaNKe: TPUMEHSITh MEKIPEAMETHBIC ((PU3NIECKHE U MAaTEMAaTHIECKHUE) 3HAKUA U CUMBOJTBL,
(dbopMyIibl, a06peBUaTYpbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIIHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYXJAaeMOM TEMbl B XOJ€ Auajiora W/Hin TUCKYCCHUH,
BbICKa3blBaTh UJEHU, (OPMYIUpOBaTH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBINOJHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C Npe3eHTalMel pe3yabTaToOB IO3HABATEIbHOM JEATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU  BBIMNOJIHEHUMH XHMHYECKOTO
HKCHEPUMEHTa, MPAKTUYECKOM padoThl MO MCCIEJOBAHUIO CBOICTB M3y4aeMbIX BEIECTB,
peainzanuu y4yeOHOro mpoekTa U (OpMyJIHpPOBaTh BHIBOJBI IO PE3yJibTaTaM IPOBEIEHHBIX
HCCIIeIOBAaHUM MTyTEM COTJIaCOBaHMs MO3ULIMIA B X0/1€ 00CYX/IeHUS 1 0OMeHa MHEHHSIMH.

Ogiaienne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYILIECTBISATh CBOIO IMO3HABATENbHYIO JIEATEBHOCTD,
omnpezensis €€ LeIM M 3aJadyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IpeJUlaraeéMblii aITOPUTM JCWCTBUI NMPH BBINOJHEHUU Y4eOHBIX M HCCIIEAOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosnee 3(PpPEeKTUBHBIN CIOCOO UX pelIeHus: C YUETOM IMOIYYeHHUS! HOBBIX 3HAaHUU O
BEIIECTBAX U XUMHUYECKUX PEaKIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH E€ATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJBTATHBI
10 KJIACC

[IpeameTHbIe pe3ynabpTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUNA 0 XUMUYECKOI COCTABISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XMMHUHU B MO3HAHUM SIBICHUH NPUPOABI, B (OPMUPOBAHMM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOM Uil pEeLICHHUs
IPAKTUYECKUX 3a/a4 U SKOJOIMYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/10pOBBI0 U
MPUPOIHOM Cpee;

BJIAJICHUE CUCTEMOW XUMHMYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
MOHATHS (XUMHUYECKUN DIIEMEHT, aTOM, DJIEKTPOHHAsI 0007I09YKa aToMa, MOJICKYJia, BAIEHTHOCTb,



ANEKTPOOTPHUIATENILHOCTh, XUMHYECKass CBS3b, CTPyKTypHas ¢opmyna (pa3BEpHyTas U
COKpaIéHHast), MoJib, MOJISIpHAsi Macca, MOJISIPHBINA 00bEM, YITIEpOIHBIN CKeNeT, PyHKIIMOHATbHAS
rpynna, paaukall, H30Mepus, H30MEpbI, TOMOJOTHYECKHH psl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ U  a30TCOJEp)KAlIUE€ COEIMHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHMsSI); TEOpPUHM M 3aKOHBI (TEOpPHS CTPOCHUSI OPraHUYECKHX
BeuiectB A. M. byrtiepoBa, 3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHH;, MHUPOBO33PEHUECKHE 3HAHUS, JIKAIIMEe B OCHOBE MMOHUMaHUS
MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOIOTNYEeCKHEe CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUHU U Oe30MacCHOM MCMOIb30BaHUHU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUUYECKOH 1€ATENbHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHHUHN BBISBIIATH XapaKTEpHbIEC MPU3HAKU MOHSTUN, YCTaHABIMBAThH
UX B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOLINE IIOHATHS IIPU ONUCAHUU COCTaBa, CTPOEHUS U
MIpEeBpALICHUI OPraHuYeCKUX COEeTMHEHU;

c(OPMHPOBAHHOCTH YMEHHUH HCIOJB30BATH XUMHUYECKYIO CHMBOJHKY IJISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTON, COKpaIEHHON) GOpMYI OPraHuYeCKUX BEIIECTB U
YpaBHEHUH XUMUYECKUX peaKLUii, N3rOTaBIMBAaTh MOJEIU MOJIEKYJI OPIraHUYECKUX BELIECTB JJIs
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCTH YMEHHUI YCTaHABJIMBATH MPUHAJICKHOCTh H3yYCHHBIX OPTaHUYECKUX
BEUIECTB [0 HUX COCTaBy W CTPOCHUIO K OIpeneiaEHHOMY KJacCy/Tpymnmne COeIuHEHUN
(YyrmeBomopoJpl, KHUCIOPOJ M A30TCOAEpIKAIIME  COEJUHEHHS, BBICOKOMOJIEKYJISIPHbIE
COEMHEHMS), aBaTh MM Ha3BaHUS 1o cuctemarnueckoil HomeHknatype (IUPAC), a Taxxe
IIPUBOJIUTh TPUBHAJIbHBIE HA3BaHUS OTJAEIbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, HPOIMUJIEH,
alleTUIEeH, STWIEHIJIMKOJb, TJHUIEepUH, (eHod, GopMalbAeru, aueTaableruj, MypaBbUHas
KHMCIIOTa, YKCYCHasi KHUCJIOTa, OJEMHOBAas KHCIOTA, CTEApPUHOBAsl KUCIOTA, IJII0OK03a, PPyKTO3a,
KpaxMaJl, 1eJUTI0J103a, TJIUIHIH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISITh BHUJbI XMUMHUYECKON CBSI3U B OPraHUYECKHX
COeIMHEHUX (OJMHApHbIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH IOJOKEHHUS TEOPUU CTPOCHHSI OpraHUYECKHX
BemiectB A. M. byrtnepoBa st 00BsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (UNYECKUE WU
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPEICTaBUTENEH Pa3INYHbIX KJIACCOB OPraHMYECKUX BEIECTB
(MeraH, STaH, STWIEH, NPONMJEH, aleTuieH, OyraaueH-1,3, MetunOyranueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STUJICHIJINKOJIb, TIUIEpUH, (EHOJ, aleTalbIerul, MypaBbuHas U YKCycHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmals, LeJJII03a, aMHHOYKCYCHas KHCIOTa), HUIIOCTPHUPOBAThH
TEeHETUYECKYIO CBSA3b MEXJy HUMH YpPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYI;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaThb MCTOYHHUKH YTJIEBOJOPOJIHOTO CHIPbS
(HeTh, MPUPOIHBINA ra3, yroib), CIOCOOBI MX MepepabOTKH W TMPAKTHUECKOE MPUMEHEHUE
MIPOJYKTOB MEpepadboTKH;

c(OPMHPOBAHHOCTE YMEHUN MPOBOJUTH BBIYUCICHHUS MO XHUMHYECKHUM YPaBHEHUSIM
(maccbl, 00bEMa, KOJTMYECTBA CXOAHOTO BEIIECTBA MIIM IPOAYKTA peaKIIMK 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OIHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTb YMEHUH BJIAJETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAyIHOTO
MIO3HAHUS, HCIOJb3YEMBIX B XUMHUU IPU M3YyYEHUM BEUIECTB U XUMHYECKHX SBJICHUHN
(HabmroieHre, W3MEPEHHE, OKCIIEPUMEHT, MOJCIMPOBAHUE), HCIIOIb30BaTh CHCTEMHBIC
XUMHUUYECKHUE 3HAHMS 111 IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BEIlleCTBaMU U X MIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKOU MOCYION H
1a00paTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MPaBUIIa OOPAIICHUSI C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;



cOpPMUPOBAHHOCTh YMEHHUIl IUJIAHHUPOBATh M BBINOIHITH XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHUsl OPraHUYECKUX BELIECTB IIPU HArpeBaHUM, MOJYyYEHUE STUIIEHA U U3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMU OPTraHUYECKUX BEIIECTB, IeHaTypaIus OeIKOB IIPH HarpeBaHuUH,
[[BETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHH C MTPABHIIAMH TEXHUKHU O€30MaCHOCTH IIPU 0OpaIieHuH
C BelleCTBaMU M JaOOPAaTOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX pPEAaKUUH U (OPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH AaHAIM3UPOBATh XMMHUYECKYI0 HH()OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil uHpopmaiuu, UHTEepHET U ApYyrux);

c(OPMHPOBAHHOCT yMEHHUH COOJMIOAATh TpaBWJIa HKOJOTHYECKH IIeJIECO00pa3HOTOo
MOBEACHUS B OBITY U TPYIOBOW [EATEIHHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>KaloIllel MPUPOJHON Cpelibl, OCO3HABAaTh OMACHOCTH BO3JICUCTBHS Ha >KMBBIE OPTaHU3MBbI
OnpeAeNnEéHHBIX OPraHUYeCKHX BEIIeCTB, MoHuUMas cMbicn mnokazatens [IJIK, mosicusate Ha
IpUMepax CIocoObl YMEHbBIIECHUS U MPEJOTBPAIICHHUS UX BPEIHOTO BO3IECHCTBUSI Ha OpPraHu3M
YeNoBeKa;

JIIA 06yanOIlII/IXC$I C OrpaHM4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA: YMCHHUC NPUMCHATDH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHHIA;

JUTSI CJICTIBIX U CTA00BHUAAIIUX O0YYArOUIUXCS: YMEHUE UCII0Ib30BaTh PElbe(h)HO-TOUCUHYIO
cucremy obo3naueHuii JI. bpaiis muist 3anvcu XUMHIeCKUx GopMy.

11 KJIACC

[TpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeOpraHuYecKasi XUMHUs OTPaXKaIoT:
c(hOpPMHUPOBAHHOCTh TPEJACTABICHUN: O XHUMHUYECKOH COCTaBJISIONIEH eCTeCTBEHHO-HAYYHOU
KapTUHBl MUPA, POJIM XMUMHUHU B MO3HAHUHU SIBIEHUU TPHUPOIBI, B (OPMHUPOBAHUM MBIIIUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW I pelIeHus
MPaKTUYECKUX 3a7ad4 W HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOW XHUMHYECKHX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBONOJIATAOIINE
MOHATHS (XMMUYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHbIE OPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJSIPHBIA O0BEM, BaJEHTHOCTH, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb
OKHUCIJICHUS, XUMHYECKass CBs3b (KOBaJIEHTHAs, WOHHAs, MeTaJUIMYecKas, BOJOPOIHAA),
KpUCTAJUTMYECKass  pemiéTka, THUIBl XUMHYECKUX  pPEaKIui, pacTBOp,  AJIEKTPOJHUTHI,
HE3JIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT JTUCCOLMALIUS, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEeaKIni, XUMHIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS IIEKTPOIUTHUECKON
aucconuanuu, nepuoanudeckuii 3akon J[. M. MenneneeBa, 3akOH COXpaHEHHUs MacChl BELIECTB,
3aKOH COXPaHEHHWs M TMPEBpAICHUs IHEPTrUUd MPH XUMHUYECKHX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHHUA, JEKalllue B OCHOBE MOHHMAaHUS
MPUIMHHOCTH U CUCTEMHOCTH XMUMHYECKUX SIBJICHHH, (PAKTOJOTHYECKHE CBEJCHUS O CBOWCTBAX,
cocTaBe, MOJMyUYeHUU U 0€30MacCHOM HCIOIH30BAHUH BAKHEUIINX HEOPTaHMUYECKUX BEIIECTB B
OBITY ¥ IPAKTUYECKOM EATEIILHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTUN, YCTaHABINBAThH
WX B3aMMOCBSI3b, WCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHATHUS TMPU OMHUCAHUM HEOPTaHMUYECKHUX
BEILIECTB U WX IPEBPAILCHUI;

c(OPMUPOBAHHOCTh YMEHUU HCIONb30BaTh XUMHUECKYIO CHUMBOJIUKY JII COCTaBJICHUS
(dbopMyIl BEIIECTB M YypaBHEHUH XHMHUYECKUX pEAKIUW, CUCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) wm TtpuBHaJbHBIE Ha3BaHHS OTACIBHBIX HEOPTAHMYECKUX BEIIECTB (yrapHbIA Tas,
YIJEKHUCIIbIA Ta3, aMMHUaK, TamiéHas HM3BECTb, HEramiéHash WM3BECTh, MUTbEBas COJa, MUPUT U
Apyrue);

c(hOpPMHUPOBAHHOCTh YMEHUI OMPENEISITh BAICHTHOCTh U CTETIICHh OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUAX Pa3IMYHOTO COCTaBa, BUJ XMMHUECKOH CBA3M (KOBaJICHTHAs, MOHHAS,



MeTaJUTM4ecKasi, BOJIOPOJIHAS) B COCIWHEHMSIX, THI KPHUCTALINYCCKON PEMETKH KOHKPETHOTO
BEIIECTBA (aTOMHAsi, MOJICKYJIIpHAs, HWOHHAas, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUI YCTAaHABIMUBATH MPUHAIICKHOCTh HEOPTaHUUYECKUX BEIECTB
10 UX COCTaBY K ONPENeIEHHOMY KJIACcCy/TPyIIe COSTUHEHUN (MPOCThIC BEIIECTBA — METAJUIbl U
HEMETAJIIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIC THAPOKCHUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHHH pACKpBIBaTh CMBICI Iepuoaudeckoro 3akoHa JI. .
MenpaeneeBa ©  JACMOHCTPHPOBATh €r0  CHCTEMATHU3HPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKIIUH;

c(hOpMUPOBAHHOCTh YMEHU XapaKTEPU30BaATh AIEKTPOHHOE CTPOSHUE ATOMOB XUMUYECKIX
aneMeHToB 14 nepuoaoB Ilepuognyeckoii cucteMbl XuMuueckux 3semeHToB [. Y. Menneneena,
WCIIONB3Ys IOHATHUS «S-, p-, d-3/1eKTpOHHBIE OPOUTAIINY, «IHEPTETUICCKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XHMHUYECKHUX JJIEMEHTOB U HX
COCIMHEHMH 110 neprojaM U rpynnam [lepuoandeckoil cucteMsl XMMUYECKUX 3ieMeHToB 1. M.
Menpgeneena;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOHCTBA
HEOPraHUYECKHX BEIECTB PAa3IMUHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHUE I'€HETUUYECKOMU
CBSA3M MEXJIY HEOPraHWYECKUMHM BEIIECTBAMHU C IOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUii;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XUMHUYECKHE PEAKIHUU IO PA3IAIHBIM
MpHU3HAKaM (YHCITy ¥ COCTAaBY Pearupyrolux BElIeCcTB, TEII0BOMY 3P HEKTy peakiuu, H3MEHEHUIO
CTENeHEeH OKUCIICHUS AIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS PEAKIIU PA3IMYHBIX TUIIOB, TOJHBIE U
COKpalI€HHbIC YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, MPHU KOTOPHIX ITH
peakuu UAYT 10 KOHLA;

c(hOPMUPOBAHHOCTh yMEHHUH TMPOBOJAUTH PEAKIIMH, MOATBEPKIAIONNE KAaYECTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACHO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

c(OpPMHUPOBAHHOCTh YMEHHH PACKPBHIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT
pa3nuyHbBIX (AKTOPOB; XapakTep CMENIEHUS XUMHYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTU OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMUUYECKHE MPOIIECCHI, JICKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYeHUS] CEepHOW KHUCIOTHI, aMMHaka, a Takxke CcHopMHpPOBAaHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIMAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh yMEHHUH TMPOBOAWTH BBIYUCICHHUS C MCIOJb30BAaHUEM TIOHSTHS
«MaccoBasi IOl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPH XHUMHYECKHUX
peaKIusIX, MacChl BEIIECTBA WIH 00BEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUS MACChI BEIIECTB, MPEBPAIIEHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOI0OIaTh MpaBUia MOJIb30BAHUS XUMHUYECKON MOCYI0H U
abopaTOpHBIM 000PYZOBAaHUEM, a TAKKE MPaBUIa OOPAIICHHS C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMM ITUTAHHUPOBATH M BBHIMOJHATh XHUMHYECKHUH OSKCIEPUMEHT
(paznoxeHue nepoKkcuia BOJIOPOa B IPUCYTCTBUH KaTalnu3aTopa, OIpeieJIeHuEe CPeIbl paCTBOPOB
BEILIECTB C MIOMOIIBI0 YHUBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3TMIHBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKIMM, PEaKIM HOHHOTO OOMEHa, KayeCTBEHHBIC pEaKIMH Ha Ccynabdar-,
KapOOHaT- M XJIOPUA-aHMOHBI, HA KaTHOH aMMOHHS, PEIICHHE YKCIIEPUMEHTATBHBIX 3a7ad IO
TemaM «Metamib» U «HemeTamibl») B COOTBETCTBUH C MPABUIAMH TEXHUKH O€30MAaCHOCTH TPU



oOpallleHuu C BeleCTBAaMH M JaOOPAaTOPHBIM OOOPYJOBAaHHMEM, IMPEACTABIATh PE3YJIbTAThI
XUMHAYECKOTO 3KCIIepUMEHTa B (opMe 3aluCH YpPaBHEHHMH COOTBETCTBYIOLIMX pEaKUUd u
(bopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKH AaHAIM3HPOBATH XHMHUYECKYIO0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACcTBa MacCOBOM KOMMYHHUKAIMK, IHTEpHET U IPYTrux);

c(OPMHPOBAHHOCT yMEHHUH COOIMIOAATh TpaBWJIa HKOJOTHYECKH IIeJIECO00pa3HOTo
MOBEACHUS B OBITY U TPYIOBOW [EATEIHHOCTH B LENSAX COXPAHEHUS CBOETr0 3[0POBbS U
OKpY>Kalolllel MPUPOJHON Cpe/ibl, OCO3HABaTh OMACHOCTh BO3JIEUCTBHS Ha >KUBBIC OPraHU3MBbI
ornpeAeNEHHBIX BELECTB, MOHUMas cMbica nokazatens 11K, moscHsaTs Ha mpumepax crnocoObl
YMCHBIICHUS U MPEAOTBpALICHUSA UX BPECAHOTO BO3I[€ﬁCTBH$I Ha OpraHu3M 4YCJIOBCKaA,

JUI OOYYarOIIMXCSl C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHE MPUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOAAX MMO3HAHUA BCUICCTB U XUMUUYCCKHUX ﬂBHGHHfI;

JUIS CTIETIBIX U CIA0OBHUAAIIUX O0YYArOIIMXCS: YMEHHE UCIIONIb30BaTh PeIbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvucu XUMHIECKUX GopMy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Jrj;ln HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Beero Kontpoabubie | IIpakruyeckue JteKTpOHHbIE (IWHBPOBHIC)
paooTe! padoTs! o0pa3oBaTejibHbIe pecypchl
Pasznea 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKOM XMMUM
[Ipenmert oprannyeckoit xumuu. Teopus
11 CTPOEHUS OPraHUYECKMX COoeTuHeHuH A. M. 3 1
bytieposa
MToro no paszneny 3
Paznen 2. YrieBoaopoasbl
2.1 [IpenenbHbIe YTIIEBOIOPOALI — ATKAHBI 2
9 HenpenenbHbIE YTIIEBOAOPOIBI: ATKCHBI, 6 1
QJIKQIUCHBI, AJTKUHBI
2.3 ApOoMaTH4eCKHe YrieBOJI0POIbI 2
o4 [IprpoHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 3 1
nepepaboTKa
HToro no paszneny 13
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Crnuptsl. DeHon 3
3.2 Anpaerunbl. Kap6oHoBbie KUCTOTHI. CIIOKHBIE 7 1
hhuUps
3.3 YTeBoasl 3
MToro no pasneny 13
Pasznesn 4. A3orconeprkanue opraiHnyecKue coeIuHeHus
4.1 ‘AMI/IHBI. AMUHOKHCIIOTHL. benkun 3 1
HToro no pasneny 3
Pasjnen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
5.1 ‘HJ‘IaCTMaCCH. Kayuyku. Bonokna 2 1
Htoro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC

KouuecTBO 4acoB JJIEKTPOHHbIE
(uudpossbie)
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ Kontposbnbie | IpakTuyeckue | 00pasoBaTe/bHbIe
nmporpaMmmbl Bcero
padoThI padoThI pecypceel
Pasznea 1. Teopernyeckue 0CHOBBI XUMUM
11 Crtpoenue atoma u [lepuogndeckuii 3aK0H 4
' JI. 1. Menpeneesa.
1.2 CtpoeHue BenecTa. 11 1 1
1.3 DJIEKTPOJIMTHYECKAS] TUCCOIUALIS 4
1.4 XUMUYECKUE PEAKIIUU 7 1
Hroro o pazneny 26
Pa3nen 2. Heoprannuyeckasi xummst
2.1 BelecTBa 1 X CBOWCTBA. 8 1 1
Hroro no pazneny 8
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 2




IHOYPOYHOE INIVTAHUPOBAHME 10 KJIACC

KosmmmuyecTBo yacos JJIeKTPOHHBIE
Ne uugposbie
. Tema ypoka Kontpoabubie | IlpakTtuuyeckue odpasoBaTe/IbHBIE
n/n Bcero
padoThI padoThI pecypcbl
[Ipenmer opraHn4eckoil Xumuu, €€ BO3HUKHOBEHUE,
1 pa3BuTHE U 3HaueHHe. Teopust cTpoeHus 1
opraHndeckux coequuenniit A. M. bytiepona, eé
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenne o kaaccu(pUKauu OpraHMIECKUX
2 BeriecTB. Homenkiatypa (cucremaruyeckas) u 1
TpUBHAJIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB
3 BxoHass KOHTpoIbHAsI paboTa 1 1
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHN PsIJ 1
5 MeTaH 1 3TaH — IpOCTEHIINe NpeACTaBUTENN 1
QJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTWIEH U IPONHIIEH — MPOCTEUIINE PECTaBUTENN 1
QJIKEHOB
8 [IpakTuyeckas pabora Ne 1. «[lomyuenue sTuneHa u 1 1
M3ydeHHE €ro CBOHCTBY
9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TomydeHne CHHTETHYECKOTO KaydyKa M Pe3UHBI
AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHMS,
10 TOMOJIOTHIECKHH Psi/l. ATIETHIICH — TPOCTEHIITHIA 1
[PEICTaBUTEIb AIKMHOB
11 BbruncieHns o ypaBHEHUIO XMMHUYECKON peakun 1
12 ApeHbl: 0eH3011 M TOTyoJl. TOKCHYHOCTh apeHOB 1
13 ['eHeTHUECKas CBSI3b YTIIEBOIOPOIOB, 1
PUHAIICKAIIMX K Pa3IMYHBIM KJIaccam




[IprpoaHbIe HCTOYHUKH YTIEBOJIOPOAOB: MPUPOIHBIN

14 ra3 1 MOIMyTHbIC HePTSAHbIE I'a3bl, HEQTH U MPOTYKTHI
e€ mepepaboTKH
[IprpoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MPUPOAHBIN

15 ra3 1 MOIMyTHBIC HEPTSHbIE ra3bl, HEPTH U MPOTYKTHI
e€ mepepaboTKu

16 KonTponbHas pabota no pazzaeny «YriaeBoJ0pOab»

17 [IpenensHbIe OJHOATOMHBIC CIIUPTHI: METAHOI U
branos. BogoponHas cBs3b

18
MHOroaTOMHBIE COUPTHI: STUICHTIUKOJIb U TIUIEPUH

19 DeHo: CTPOCHHE MOJIEKYIIBI, busznveckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE

0 AnbIerupl: GopMaIbACTHI U alleTalbICTHI.
AnieToH

21 OAHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAsI

29 HpaKTI/IIIVGCKaSI pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHON KHCIJIOTBI»

03 CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK
[IPEJICTABUTENIN BBICHIMX KAPOOHOBBIX KUCIOT

o4 Mpbi1a Kak COIH BLICIINX KapOOHOBBIX KUCIIOT, HX
Moroliee JIeiicTBHe

o5 CnosxHble 3(Upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX
KucaoT. [ uaponu3 cliokHBIX 3(UpoB

6 DKupbr: runponus, mpuMeHeHne, ONOJIOTHYECKas pOJTh
KHPOB

07 YTieBoibl: cocTaB, Kinaccudukaius. Baxkuenmme
[peICTaBUTENHN: TIII0K03a, (PpyKTO3a, caxaposa

28 KpaxMal u 11eJu110J103a KaK IPUPOTHBIE TTOJIMMEPEI

o9 0O6006mmenue no pa3aeny «Kuciaopoconepsxaiue

OPraHNn4CCKUC COCIUHCHU )




30 AMUHBI: METUJIAMUH U aHUWIMH 1

31 AMHHOKHCIIOTHI KaK aM()OTEPHBIC OPraHHYECKHE 1
COeIMHEHMS, UX Ouosornyeckoe 3Hauenue. Ilentu bl
benku Kak mpupoHbIe BBICOKOMOJIEKYIISIPHBIE

32 coenunenus. [Ipaktuueckas padora Ne3. 1
"KaueCTBEHHBIC pEaKIMu Ha Oeku"

33 M Torosas kKoHTpoJIbHas padboTa 3a 10 kimacc 1
OCHOBHBIE TIOHATHSI XHMHH BBICOKOMOJICKYJISIPHBIX

34 coequHeHni. OCHOBHBIE METO/IbI CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX coeuHenui. 1lnactmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




MHOYPOYHOE INIVIAHUPOBAHME 11 KJIACC

Koanvecrso yacos DJIeKTPOHHbIE HH(PPOBLIE
Ne KontposabHeie | TIpakTuyeckue | ofpazoBarejbHbIe
Tema ypoka Bcero
n/n padoThI padoThbI pecypcbl
1 Otkpseitue JI.1. MenneneesbiM [leprnoandeckoro 1
3akoHa. TexHHKa 0€30IacHOCTH.
2 Ilepuonuueckas cucrema JI.1. Menaeneena 1
3 CrtpoeHue aToMa 1
4 [lepuoarueckuii 3aKOH U CTPOEHUE aToMa 1
5 KoBasieHTHas XUMHYECKAs CBS3b. 1
6 MonHasg xuMuueckas CBI3b 1
7 Mertayunueckasi ¥ BOJOPOIHAS XUMUYECKHE 1
CBSI3U
THUIBI KPUCTATITUYECKUX PEIIETOK
9 UwncTele BelecTBa U CMeCH
10 Pemenue 3agau
11 Jlucnepcusie cucteMbl. CocTaB BELIECTBA U 1
CMeCeH.
12 [IpakTuyeckas padora Nel. ITonydenue, 1 1
coOupaHue U pacrio3HaBaHUE Ta30B.
13 [ToBTOpeHue u 0606menue Tem: «CTpoeHue 1
aTomay U «CTpOCHHE BEIIECTBAY
14 KontponbHast padora Nel o remam: «Ctpoenue 1 1
aToMa U BEICCTBAY
15 AHanM3 KOHTPOJIbHOM paboTel. PaboTa Hax 1
OIITMOKAMH.
16 PacTBOpBI. DIIEKTPOIUTHI U HEAIEKTPOIUTHI. 1




KuCa0TEl 1 OCHOBAaHUS B CBETE TCOpHUUn

17 1
PIIEKTPOJIUTUYECKOM TUCCOLMAIIUU

18 Counu B cBETE TEOPUU IIEKTPOIUTUUECKOM 1
ccolrauu

19 ['unponus

20 Kitaccudukanmsi XaMHUUECKUX PEaKIHid

21 CxopocTh XuMHUuecKoi peakuuu. Karanus

22 Xumudeckoe paBHoBecue. OOpaTUMOCTh 1
XMMHYECKHUX PEAKIUN

23 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

24 Onextponu3. [loBropenne Tembl: «XUMUYECKUE 1
peakum»

o5 KonTponbHas padota Ne2 o teme: 1
«XUMHYECKHE PEAKITHIY.

26 AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax 1
oImuOKamH.

27 OO1u11e cBOMCTBAa METAJIOB U HEMETAJIJIOB. 1
Koppo3ust MeTauios.

8 KucnoTel, OCHOBaHUS U COJIM HEOPTAHUYECKUE U 1
OpraHUYecKHUe.

30 IToroBast KOHTpOJIbHAsI padoTa. 1

31 AHann3 KOHTPOJIbHOM paboTel. PaboTta Hax 1
oImuOKamH.

37 [IpakTuueckas padbora Ne 2. Pemenue 1
DKCIIEPUMEHTANBHBIX 3a7a4 Ha HICHTU(UKAIIUIO
OpPraHMYECKUX U HEOPraHUUECKUX COEAMHEHUN.

33 XUMHUS 1 IOBCETHEBHAS KU3Hb YETIOBEKa

34 O6o0maromuii ypok 3a Kype xumuu 11 kmacca.

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




L
1)

1)
2)
3)
4)

1)
2)
3)
4)

[Ipunoxenue 1

BxoaHnasi koHTpoJbHAs padora 10 Kiacc
Bapuanr 1.
Yacrtb I
[Ipu BBIIOJHEHNH 3aJaHUIA C BEIOOPOM OTBETa 3TOM yacTu 1 - 10) BeIOEpHUTE OAUH HPABIILHEINA OTBET
BoJbIMMHCTBO XMMHYECKUX CBAA3€il 0 MOJIEKYJIAX OPraHUYeCKHUX COeIMHEHMi:
HMOHHBIC 2) KOBaJICHTHBIC 3) METAIITNYECKUE 4) BOJIOPOTHBIE

Kaxkoe u3 nosno:xenuii reopun A.M. ByT/iepoBa 00bsICHsIET pa3inyue B peakKuusAX coeMHeHuii onuHakoBoro coctaBa: 2CH3z-CH2-O-H
+2Na " 2 CH3-CH2-O-Na + H2
CHz3-O-CHs + Na peakmus He uaet
ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C IPYIOM B OIPEIEIICHHOM MOCIEI0BATEIbHOCTH COTJIACHO UX BAJICHTHOCTH.
XHUMHYECKOE CTPOCHUE MOKHO YCTAHABIMBATh XUMUYECKUMU METOAAMM.
ITo cBoMicTBaM IaHHOTO BEIIECTBA MOKHO OIPENEIUTh CTPOCHUE €TI0 MOJIEKYJI, a 10 CTPOCHUIO MOJIEKYJI - IPEACKa3aTh CBOMCTBA.
ATOMBI ¥ TPYIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT IPYT HA Jpyra B3aUMHOE BIUSHUE.

IIpocTpaHcTBEeHHBIE H30MEPbI OTJIMYAKOTCH:

CTPOEHHUEM YIJIEPOJHBIX CKEJIETOB

Ka4eCTBEHHBIM COCTaBOM

ITOJIOKEHUE KPATHOM CBS3H

Pa3HbIM MOJOXKEHUEM 3aMeCTUTENIeH OTHOCUTENBHO cBsizu C=C

4. Peaknus, ypaBHenue koropoii 2C2Hs0OH + 2Na * 2C2HsONa + H2) + Q , oTHOCHTCSl K peakuusiM

1) 2K30TEPMHUUYECKUM, HEOOPATUMBIM 2) SHAOTEPMUUYECKUM, HEOOPATUMBIM
3) K30TEpPMHUUECKUM, OOPATUMBIM 4) SHAOTEPMHUUYECKUM, OOPATUMBIM
Yacrs 11

[Ipu BBIMOJSIHEHUY 3aJaHUHM ATON YaCTH JaWTe Pa3BEPHYTHIM OTBET

Jns BemecTBa, popmyna koroporo CHs- CH2- CH2- CH2- CH - CH3

CHs coctaBbTe CTpYKTypHBIE (OPMYJIBI OJHOIO TOMOJIOTAa W OJHOTO
nu3omepa.

KonTtpoabsHnas pa6ora no pasaeiay «YriaeBoaopoabp



Bapuanr 1.

Yactb A. TecToBble 3a1aHNs1 ¢ BLIOOPOM OTBeETA.

1.

2.

(3 6amna). Obmas hopMyIa anKaHOB:
A. CnHan+2 B. CnH2n B. CnH2n-2 I'. CnHan-6
(3 6amra) Hazeanue yrieBogopona, hopmyina kotoporo CH3-CH2-CH2-CH3 o cuctemaTrueckoit HOMEHKIIAType:
A. 6yTun-2 b. 6yren-1 B. H.-OyTan I'. 6ytun-1

(3 6ama) Bemecta, hopmyibsl kotopsix CeHe m C2H2 siBnstroTest:
A. romonoramu b. nzomepamu B. oqHUM 1 TE€M ke BelIeCTBOM . BelecTBaMM pa3HbIX KJIACCOB
(3 6ama) [locnenyronuM roMoOI0rOM MPOIIEHA SBIISETCS:
A. Oytan b. 6yren-1 B. aten I'. 6ytun-1
(3 6ayma) Xumuyeckast CBsI3b MEX1y aTOMaMH yriepoja B MOJIEKYJIe ITeHa:
A. onunHapHas b. nonyropHas B. nBoiinas I'. Tpoiinas
(3 6aya) BemecTBo, 71 KOTOPOTO XapakTepHa peaKIus MOJIMMEPU3aIUH:
A. anetuieH b. metran B. nponan I".6yraguen-1,3
(3 6ayna) IIpoaykT peakiuu 3TeHa C BOJOPOIOM:
A. 3Tan b. otninen B. momuaTunen I'. auerminen
(3 6aya) BemrectBoM X B 1I€TIOUKE TTpeBpalieHuii Metan” X 0€H30J1 SBIISICTCS:
A. 3Tan b. antetunen B. xnopmeran I'. oTuen
(3 6aya) dpakiust TPOIYKTOB HE(PTETIEPETOHKN C HAUMEHBIIIEH TEMIIEpaTypOil KUTICHHUS:
A. nurpouH b xepocun B. 6en3un I'. ntu3enbHOE TOIIUBO

10. (3 6amna) [IpupoaHEBI Ta3 - 3TO CMECH:

A. TpenenpHBIX YIIIEBOJAOPOIOB U HEOPraHMYECKHUX Ta30B. b. HeMpeaenbHBIX YIIeBOI0POI0B U HEOPTAaHUYECKUX Ta30B
B. apomarnueckux yrieBogaopoioB I'. npenenbHBIX U HEMPEAEIbHBIX YIIIEBOJOPOAOB

Yactb b. 3aganust co cBOOOIHBIM OTBETOM.

11. (7 6annoB) K aBroMm0oOMIbHOMY O€H3MHY 100aBUIN BOAHBIN PACTBOP NMEpPMaHraHaTa KaJlus U MOTYYEHHYIO CMECh XOPOIIIO TTepeMeIIaly.
OOmbsicHuTE, OYyYT JIM IPOMCXOIUTH KaKKe- TMO0 N3MeHeHUs U noueMy? MOXHO JIu clieNaTh BbIBOJ O KayecTBe OEH3MHA HA OCHOBAaHUU 3TOTO
JKCIIEpUMEHTA?

12. (7 6amnoB) ns BemecTBa, popmyina kotoporo CH3-CH2-CH-CH3 nanummre ¢popmyiy

CHs

OJTHOTO M30Mepa M 0J1HOTO roMoJiora. M Bce hopMyIibl Ha30BHTE.

13. (6 6amroB) HanummuTe ypaBHEHHS XHMUYECKHX PEAKITH, C TIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIETYIOIIIE TPEBPAIICHUS:

9TaH -- » 3TUJICH ----"-IIOJIUITHIIEH

Hrorosasi kKOHTpOJBLHAsA padora 3a Kypce 10 kiaacca.
Bapmuanr 1
Yactb A. K kaxcoomy 3a0anuto uacmu A 0anvl HECKOJIbKO 0MEEmoe, U3 KOmopuvlx moJibko 00un éepuslii. Boioepume eepnutii, no Bawemy



MHEHU, omeem.
Al. (I 6ann) O6mas popmMyna aJTKaHOB:
1. CnH2n 2) CnHz2n+2
3. CnHan -2 4) CnHan-6
A2. (1 6ann) BemectBa, umeromue Gopmynsl CHs— O — CHs u CHs — CH2— OH sBisitoTcst
1) romosoramu; 2) u3omMepamu; 3) MOJIMMEPaMHU; 4) menTUIaMH.
A3. (16ann) AneTuniieH IPUHAIUICKUT K TOMOJIOTUIECKOMY PSITY:
1 )ankaHoB; 2)aNKWHOB; 3)apeHOB; 4)aJIKEHOB

A4. (1 6ann) Peakiyu, B X0J1€ KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTLICIUISIECTCS BOAA, HA3bIBAIOT PEAKIIUSIMHU:

1. Herumparauuu 2. JleranoreHupOBaHU
3. derunporanoreHupoBaHuUs 4. leruapupoBaHus
AS. (1 6ann) KonudecTBO aTOMOB BOJIOPO/Ia B IIUKJIOTEKCAHE:
1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuus cpeqpl B BOAHOM PACTBOPE YKCYCHOW KHUCIIOTHI:
HelTpasbHas; 2) Kucnast; 3) coneHas; 4) menoqHast.
AT7. (1 6ann) YKcycHas KUCIIOTa_He 8CHiynaent BO B3aUMOJICHCTBHUE C BELIECTBOM
1) oxkcuI KaJabIus 3) menp
2) MeTaHoII 4) nuiieBas cojna
A8. (1 6ann) IIpoayKTOM THApPATAIIAN YTUIICHA SIBIISIETCS:
1) coiuprt; 2) kucnota; 3) anbaeru, 4) ankaH
A9. (1 6ann). TlonunponuiieH MOIy4YaroT U3 BEMIECTBA, GopMyiia KOTOPOTO
1) CH2=CH2; 2)CH a CH; 3) CHs— CH2— CHj; 4) CH2= CH - CHs.
A10. (1 6ann ) K 410BUTBHIM BelleCTBAM OTHOCUTCS:
1) meTtanomn; 2) atanon; 3) mpomnaxoi; 4) OyraHod.

Yacrs B.
1. (2 6anna). YcTaHOBUTH COOTBETCTBHE:
eeuiecmeo Haxoxcoenue 8 npupooe
1) T'mrokosa a) B COKE CaXxapHO CBEKJIbI
2) Kpaxmai 0) B 3epHe
3) Caxaposa B) B BUHOTPATHOM caxape

4) Iemmrono3a T) B IpeBECHHE

1)



2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXK]y pearcHTaMu M TUIIOM PEaKIIUu.

Peazenmul Tun peaxkyuu
1) C2Ha+ O, a) 3aMeIICHHE

2) CHa" 0) OKHCIICHHE

3) CHsCOOH + KOH * B) NIPHCOCIMHCHHE
4) CHa+ Cl2” r) oOMeHa

1) pa3JioxKeHue
3. (2 6anna) YCTaHOBUTE COOTBETCTBHE MEK/Ty HA3BAaHHEM BEIECTBA U €T0 (hOPMYJION

Ha3zeanue eeujecmea Dopmyna
1)aneruniexn a) CHs- CHs
2) MeTaHoJ 6) CHs- OH
3) mpomaHoBasi KUCIIOTa B) CH=CH
4)3TaH r) CHs- CH2- COH n) CHs-CHo-
COOH

Yacte C. 3a0anus co c60000HbIM omeemom
1. (3 6anna). O6beM yrieKuCIOro ra3a, KOTopblii 00pa3oBajics B pe3yiibrare cxuranus 10 i1 aneruiiena, paBeH
2. (4 6anna). Hanumure ypaBHEHUS! XUMUYECKUX PEAKIIUH, C TOMOIIBIO0 KOTOPBIX MOXHO OCYIIECTBUTD MTPEBPALCHUS:
CH " C2H2 ™ CsHs" xnopoenson. JlaiiTe Ha3BaHMs BEILIECTBAM.



Kpurepun ouennBanus

BxoaHasi KOHTPOJILHAs padoTa
3amanns yactu 1. NeNel-4 onenuBaroTcst Kaxkaoe B 2 0ania, yacTh 2 - 3aaHue 1 oneHuBaercs B 4 6ajnia.
MaxkcuMalibHO€E KOJIMYECTBO 0amioB 12.
[TpumepHas 1miKaia nepeBojia B MITHOAILHYIO CHCTEMY OIEHKH:
0 — 5 6amoB - «2» 6- 8 bayutoB — «3» 11-12 GaioB -«5»
9- 10 Oaym1oB — «4»

KounTpoJsbHas padoTa mo pasaeiny «YrjieBoaopoabn»
KonTponbhas pabota oneHuBaetcst B 50 6aioB. BeimonmHeHue kaxaoro 3aianus 4actu 1 Tecta oneHuBaetcs 3 OamiaMu. 3agaHuil 2 4yacTH -
OIICHUBAIOTCSI ITOIIATOBO.
[TpumepHas 1mikana nepeBoja B NATUOATEHYIO cucTeMy olleHKu: 0 — 25 6amioB - «2»  26- 35 6amioB — «3»
36- 43 GamnoB — «4» 44-50 6amnoB - «5»

Hrorosasi koHTpoJbHasA padoTa 3a kypc 10 Kiaacca.
HToroBas KOHTpOJIbHAS paboTa orleHUBaeTCs B 23 Oaya. BeImoiHeHHe Kax/I0T0 3aJaHus YacTH A olleHUBaeTcs B 1 6ayur, 3amaHus
yactu b u C olleHHBarOTCs MOIIaroBo.
[TpumepHas mkana nepeBoaa B NATHOAIBHYIO crcTeMy oneHKU: 0 — 11 6amnoB - «2» 12 - 16 6amioB — «3»
17 - 20 6amnoB — «4» 21- 23 Ganna - «5



[Tpunoxenue 2

KoHTpoabHo-u3MepuTeabHble MaTepuajbl 11 kiacc.

Paznen «®opMbl 1 cpecTBa KOHTPOJISH COEPKAT JIBE KOHTPOJIbHBIE paboThI 1o TeMam: «CTpoeHue atroma» U «CTpoeHHe BEIIeCTBay,
«XuMHueckue peakiumn». Bee mpeiaraembie paboThl COCTOAT U3 TPEX YacTel U SABIISIOTCS KOMOMHUPOBAHHBIMU. Y YUTEIIb MOXKET UCIIOJIb30BATh
TOJIbKO OJHY 4acTh paboThl. 3ananus 4yactu C MOTyT OBITh MCIOJB30BaHbI MOJIHOCTHIO WM B BUJE OTAEIbHBIX 3a/laHUN MPU COCTaBJICHUU
TEMaTUYECKUX WHIUBUAYIBHBIX KApPTOYCK JJIs y4YaIUuXCs, a TakKKe IS MPOBEPKH M 3aKPEIUICHUS 3HAHUN Ha OTIENBHBIX dTanax ypoka U B
KauyeCcTBE JIOMAIIIHETO 3a/IaHusl.

Kontpoabnas padora Nel no pa3zgeny «CTpoeHne aToMa U BellleCTBa»
BAPHUAHT 1

YACTDBA
Ilpu svinonnenuu 3aoanuit 3mout yacmu (Al- A13) evidepume moabKko 00UH U3 YeMbIPEX NPEONOIHCEHHBIX 6APUAHMOE OMmeemd.
A 1. Ykaostcume nomep nepuooda u cpynnut, 8 KOMopwvixX pAcnoa0HceH KPeMHUl
) W IV2ILIVI) V4 I, I
A 2.00uee Kouvecmeo 3J1eKMPOHOE 8 AMOME X10pa
1) 82)73)354) 17
A 3.3apaoadpa amoma mazHua u €20 OMHOCUMENbHAA AMOMHAA MACCA:
1) +39; 12 2) + 12; 24 3) 24; + 194) 2; + 24 + 12; 24
A4. Hememannuueckue ceoiicmea y y1emenmos A zpynn ycunuearomcs
1) cneBa HampaBo U B TPYMIaX CBEPXY BHU3 2) ciipaBa HaJeBO U B TPYMIAaX CBEPXY BHHU3
3) cmpaBa HaJICBO W B TPYIIAX CHU3Y BBEPX 4) cieBa HANMPaBO M B TPYIIIAaX CHU3Y BBEPX
AS5. B kakom psady xumuueckue 371eMeHnbl PACHOTIONCEHBL 8 NOPAOKE 603DACMARUA UX AMOMHO20 paouyca?
1) Na, Mg, Al, Si 2) Li,Be, B, C 3)P, S, Cl, Ar 4)F, O,N,C
A6. Yucno neiimponos ¢ aope amoma *°*Kpasno

1) 19 2) 20 3) 39 4) 58
A7. B Kakom pady Haxo0amcsa moibKo HeMemaiiol:
1)S,0,N, Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca
A8. B kakom pady 3anucanvt gpopmynst éeuyecme moavbKo ¢ KOBAIEHMHOU NOJIAPHOU C8A3b10?

1) Cl2, NHs, HCI 2) HBr, NO, Br2 3) H2S, H20, Ss 4) HI, H20, PHs
A9. Kpucmannuueckyrwo cmpykmypy, n0000HyI0 CmMpyKmype aimasa, umeem

1) kpemueseMm SiG2 2) okcua HaTpust Na2O 3) oxcun yraepona (1) CO 4) 6emnsrit pochop P4
Al0. Kakue u3 ymeepicoenuii 0 Ouccoyuauyuu 0CHOBAHUIL 8 800HbIX PACHMEOPAX 6ePHbL?
A. Ocnoeanusn 6 600e OuCCOyUUPyOmM Ha KAMUOHbL Memana (uau nooooustit um kamuon NHs+) u cuopoxcuo anuonvt OH-.
b. Hukakux opyzux anuonos, kpome OH', ocnoganus ne oopasyiom.
1) BepHO TONBKO A 2) BEpHO TOJIBKO b 3) BepHBI 00a yTBEPKICHUS 4) 06a yTBEepKACHUS HEBEPHBI



All. Kakasa u3 npusedeHHvlx peaKyuii He OMHOCUMCA K PeaKyUuAM UOHHO20 00mena?
1)  Ba(NO3)2+ Na2SOs = BaSO4 + 2NaNOs
2) KOH + HCI = KCI + H20
3) 2KMnO4=K2MnO4+ MnO2+ O2
4) Li2SO3+ 2HNOsz = 2LiNO3 + H20 + SO2

Al2. Tonvko okucnumenvHwvle ceoiicmea nposaeiaem

1) cynbdun HaTpus 2) cepa 3) cepHas KHCIIOTa 4) cynbhuUT Kaus
A13. Ha cmewenue xumuueckozo pagnogecus ¢ cucmeme N2+ 3H2 <~ 2NHs + Q ne okazvieaem enuanus
1) noHnkeHue TeMieparypbl 2) noBbILLIEHUE JIaBICHUS 3) yAaJleHue aMMHaKa U3 30Hbl PEAKIUU 4) npuMeHeHHe KaTaau3aTopa
YACTh b

Omeemom K 3a0anuam wacmu b aenaemca nabop yugpp unu uucno
B 3a0anuax b1-b4 na ycmanoenenue coomeemcmeus K Kaxcoou no3uyuu nepeo2o cmoaoya noodepume coomeemcmeyouiyo no3uyuio
emopozo. (L{ugppvr 6 omeeme mozym noemopamaocs).

B1. Yemanoseume coomeemcmeue meiicoy Ha3eanuem Xumuiecko2o COCOUHEHUs U 6UOOM C8A3U AMOMOG 8 INOM COeOUHEHUU.
HA3BAHUE COEJJUHEHUSA
A) IuHK b) azor B) ammuak I') xnopua kaabiuys

BU/ CBA3U

1) nonnas 2) Metannudeckas 3) KOBaJIeHTHAs OJsipHAst 4) KOBaJIEHTHAs HETIOJsIpHAs
b2. 50 2 caxapa pacmeopunu ¢ 100 2 600v1. Maccosas d0ona caxapa 6 nonyyeHHom pacmeope pasna __ %. (Omeem 3anuwiume c
MOYHOCMbIO 00 Ueblx).
b3. Yemanoeume coomeemcmeue medncoy ypagHenuem peakyuu U 6euiecCmeom-oKUCaiumenem, y4acmeyouum ¢ OaHHol peaKyuu.
YPABHEHHUE PEAKIINU
A) 2NO + 2H2= N2+ 2H20 b) 2NHs + 2Na = 2NaNH2 + H2
B) H2+ 2Na = 2NaH I') 4ANH3z + 6NO = 5N2 + 6H20
OKUCJIMTEJIb
1) H2 2) NO 3) N2 4) NHs
b4. Yemanosume coomeemcmeue mexicoy convio u peakyueil cpeovl 8 ee 600HOM pacmaeope.
COJib
A) mutpat Oapus b) xnopun xeneza (I1I) B) cynedar ammonus I') anerar kanus
PEAKIINSA CpEJIbI
1) kucnas 2) HelTpanbHast 3) menoyHas

YACTB C.
( OTBeT 3anUIIUTE € MOJHBIM 00bSICHEHHEM)



YTto Takoe CKOPOCTh XUMHYECKOW pEaKIiH, OT KaKuxX (aKTOPOB OHA 3aBUCHUT, MpUBeanTe mpuMepsbl u3 :ku3uu ( IPUPOJHBIX
ABJIEHUU, BBITA JIIOAEU, TIPOMBIIIJIEHHOCTH).

KonTpoabHasi padora Ne2 «XumMuyeckue peakiumy

Bapuant Nel IIpu BbInoJIHeHNHU 3a1aHnil Al-
A10 w3 npemioKeHHbIX BAPHAHTOB OTBETOB BbIOEPHUTE TOT, KOTOPbI Bbl CUMTAETe NMPABMJILHBIM. 2 0ajjia 3a Kaxkaoe BEPHO
BbINOJIHEHHOE 33/1aHUe.
Al. XapakTepucTHKA peakuuu, ypaBHeHue koropoii 4Fe + 6H20 + 302 *4I'e(OH)s:
1) Coenunenus, OBP 2) 3amenienuss OBP 3) O6mena ne OBP 4) Paznoxxenust OBP
A2. Kakas Mmacca yriis BCTynaeT B peakuuio, TepMoxXuMuiyeckoe ypapaenue koropoii C+02= CO2+ 402 /[, ecan npu 310M
BbIAeanJI0ch 1608 k/[’k TenioThI?

1)4,8r1 2)48 r 3)120r 4)240 r
CHy

AICI; 1
4 V- " " . CH3CH2CH2CH3 ----=-=-===-—- » CH3—CH—CH3
A3. Xumuyeckasi peakuus, ypaBHeHHe KOTOPO: 2 2 3
1) deruapupoBanus 2) Uzomepusanuu 3) [Monumepuszanuu 3) [Ipucoeaunenust
A4. OxuciauTeb B peakilii CHHTE3a aMMHUAaKa, ypaBHeHne kKoTopoii N2+ 3H2=2NHs3 + Q
1) N° 2) H° 3) H*! 4) N3
AS. IIpu nosbimiennu Temmneparypsl Ha 30 °C (TeMneparypHbii KO3(pGUIHEHT paBeH 3) CKOPOCTH YBEJIHYUTCH
1) B 3 pa3za 2) B9 pa3 3) B 27 pa3 4) B 81 pa3

A6. ®aKTOpBbI, NO3BOJAIONINE CMECTUTh XUMHYECKOe paBHoBecHe, 1is peakun CaO(1)+CO2(r)*CaCOs(1)+0, B CTOPOHY IPOAYKTOB
peakuum:

1) IToBbllIeHHE TEMIIEPATYPBI U IOHM)KEHUE JTABIECHUS 2) IlonmxeHue TeMnepaTypsl U JaBJIEHUS
3) IloHnkeHue TeMiiepaTypsl U MOBBIILIEHUE 1aBJICHUS 4) I1oBellIEHNE TEMITEPATYpPhI U 1aBICHUS
A7. llles1ounHy10 cpeny MMeeT BOAHBIH PacTBOP €OJIM, (OPMYJIa KOTOPOIi:

1) AICls 2) KNOs 3) K2COs 4) FeCls

A8. HanboJiee cHJIBLHOM KHUCJIOTON M3 NMEepevYrCICHHBIX SABJISACTCH:

1) H2COs3 2) H3PO4 3) H2S04 4) H2S0s

A9. Ocanok odpa3yercst Npu B3aMMOJACHCTBUHU XJI0PU/IA KAJIHSA C:

1) AgNOs 2) NaOH 3) H2S04 4) NaCl

A10. I'maposm3y He moaBepraercs:

1) ZnSO4 2) Ba(NO3)2 3) Naz2S 4) NH4Cl

B 3apanusix B1-B3 ycranoBure coorBercrBue. OTBeT 3allMIINTE B BH/E NOCJeI0BATEJIbHOCTH HU(PP. 4 6a/171a 32 BePHO BbINOJHEHHOE
3ajlaHue.

B1. YcranoBure coorBercTBHe Mexay cxemoit OBP u ko3¢ puunenTom nepen ¢popmyn0ii BOCCTAHOBUTEJISA:




CXEMA PEAKIIMU KOO®PUIHUEHT

A) NH3z+ CuO = Cu + N2+ H20 1)2
b) NH3+ O2=NO + H20 2) 6
B) HNOs + Cu = Cu(NO3)2 + NO2 + H20 3)4
) Li+Nz2=LsN 4) 1
A b B r

B2. YcraHoBHTE COOTBETCTBHE MEKIY COJIBLIO U peaKIneil cpeabl pacTBopa

COJIb CPEJIA PACTBOPA
A) NHaNO3 1)Kucnas
b) K2SO4 2)lenmounas
B) CaS 3)HeiiTpanbHast
I') Bal2
A b B I

B3. YcranoBuTe COOTBETCTBHE MEKAY HA3BAHMEM COJIM M OTHOLLICHHEM ee K THAPOJIN3Y:

COJIb OTHOHIEHME K THIPOJIN3Y
A) AI(NOs3)s 1) TUAPONHU3TIO KATHOHY
b) Na2S04 2) THIPOIU3IO AHHOHY
B) K2SO3 3) TUAPONU3IIO KATHOHYU AHHOHY
I') (NH4)2CO3 4) TUIpONU3y HE MOJBEpPracTcs
A b B I

|Lnsi 3ananns C1 aaiiTe n0JIHbII PA3BEPHYTDIii OTBET.

C1(3 6anna). Mconb3ys MeTO SJEKTPOHHOTO OanaHca, COCTaBbTE ypaBHEHUE PEaAKIINH:
KI + H2S04”" 12+ H2S + K2SO4 + H20 Ormpenenute OKUCINUTEND U BOCCTAHOBUTEIb.



C2(4 6aana). Berunciure pH pactBopa, B KOTOpoM KoHIeHTpanus noHoB OH (B Moins/i) paBHa 1%#10 7
C3 (5 6aanoB). Hanumure ypaBHeHUsI peaklui, IPY IOMOIIX KOTOPBIX MOYKHO OCYUIECTBUTDH CIEAYIOLIUE IPEBPAILICHU:

FeCla~ SOR— [ 0] PR— *. Fe(OH)3



Jnis mepexona 1 cocTaBbTe ANEKTPOHHBIN OajaHC, YKQXKUTE OKHCIUTEIh U BOCCTAHOBUTE.

HTorosasi KOHTpPoOJIbLHAsA padoTa Mo Xxumuu 3a kKypc 11 kiaacca
1 BapuanT.

1. DieKTpoHHYIO KOH(HTypaIuio ns’np° B OCHOBHOM COCTOSIHUH UMEIOT
aToMbl U MOHBL. L{udps! 3anumuTe B MopsaKe BO3pacTaHMsL.
Mg
Ne
K+
B
0,2
Fe

ook wdE

2. YCTaHOBHTE COOTBETCTBUC MEXK/IY Ha3BaHHEM BEIIECTBA U KIIACCOM HEOPraHMYCCKUX COCIUHCHUM, K KOTOPOMY OHO IIPHHAIUICHKHT.
HA3BAHUE BEILECTBA KJIACC COEJJVUHEHUI

A) cepHas KHCIOTa 1)  menous

B) xmopu HaTpust 2)  OCHOBHBIN OKCH/I
B) ruapokcun kanus 3) ocHOBaHHE

I') okcu KanbLus 4)  am(oTepHbIil OKCH]I

5) KHCIOTHI
6) cpemnue comu

3. Jlns MeTaHa XapaKTepHBI:

1) peakiysi TUAPUPOBAHUS

2) Terpadapuyeckas popMa MOJICKYJTbI

3) HaiM4ue - CBS3M B MOJICKYJIE

4) 3p3-rubpuansaius opOuTaieii atoMa yriiepoaa B MOJICKYJIe
5) peakiuu ¢ raJoreHOBOAOPOIAMHU

6) ropeHue Ha BO3ayXe

4. Jluxpomar HaTpusl Ipopearupoai ¢ ruApokcuaoM HaTpus. [TomyuenHoe BemecTBo X 00paboTany cepHOM KUCIOTOM, N3 00pa30BaBLIETOCS
pacTBOpa BBIJEIUIN BEIIECTBO Y OpaHkeBoro IBeTa. 13 npeanoxxeHHOro nepeyHs BeioepuTte BemecTBa X U Y, KOTOPbIE COOTBETCTBYIOT



MMPUBCACHHOMY OITMCAHHIO.

1) Na2Cr207 2) Na2CrO4 3) NaCrO2 4) Na3[Cr(OH)6] 5) Na2SO4
3anumuTe B TA0IHMIly HOMEpa BRIOPAHHBIX BEUIECTB MOJ] COOTBETCTBYIONIUMH OYKBaMHU.
I'xY

5. CokpallleHHOe HOHHOE ypaBHeHue peakiuu Ba?* + CO3% = BaCO3” coOTBETCTBYET B3aUMOIEHCTBHIO:
1) BaCl12(p-p) u CaCO3;

2) BaCH") u G2w3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 u Na2CO3")

3anumure ero B MOJEKYyJIIPHOM, IOJTHOM HOHHOM BHJIE, YKQXKUTE IIBET OCAJKA.

6. U3 npensoeHHOTo MepeyHsi OKCHI0B BHIOCPUTE JBa OKCHIA, KOTOPHIE B3aUMOJICHCTBYIOT C BOJIOM.

1) SiO2 2) P20s

3) BaO 4) Al203 5) CuO

3anuiuuTe B 110J€ OTBETAa HOMEPA BHIOPAHHBIX OKCHJIOB .

7. YcTaHOBUTE COOTBETCTBHE MCKOY cxeMon pC€akuuu U UBMCHCHHUEM CTCIICHU OKUCJICHUS BOCCTAHOBHUTCIIA B ITOM pe€akuuun: K Ka)KIIOﬁ
HO3UINH, 0003HAYEHHOH OYKBOH, TO10epUTE COOTBETCTBYIOIIYIO O3UIINI0, 0003HAUCHHYIO LU(POH.

CXEMA PEAKIINN W3MEHEHUE CTENEHA
OKUCJIEHUS BOCCTAHOBUTEJIS
A) NH3 + MnO2 ~ N2 + Mn203 + H20 1)-310
B) Zn + KNO3 + KOH + H20 ~ 2)-170
A'K2[Zn(OH)4] + NH3 3) 0~ +2
B) CaH2 + H2S ~ CaS + H2 4) 0" +4
I) S + KOH A K2S + K2S03 + H20 5) +2 A +4
6) +4 " +6

3anummuTe B TaOJIUILY BRIOpaHHBIE UGB PBI IO ,COOTBETCTBYIONTUMU OyKBAMHU
A b B T

8. VYcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIOH COJIM M OTHOIICHUEM €€ K TUAPOIU3Y: K KaXKI0H MO3UINH, 0003HAYCHHOH OyKBOH, Mog0epuTe
COOTBETCTBYIOIYIO O3UINI0, 0003HAYEHHYIO LIUPPOI.



OOPMVIJIA COJIN OTHOUIEHUE K I'MAPOJIN3Y

A) MgBr2 1) ruapoau3yeTcs Mo KaTHOHY

b) (CH3COO)2Cu 2) TUAPOJIU3YETCS M0 AaHUOHY

B) Fe2(S04)3 3) THAPONU3YETCS M0 KATHOHYH aHHOHY
I') NaF 4) THAPONIU3Y HE MOABEPraeTcs

3anuiuTe B Ta0IMIly BRIOpaHHbBIE HU(PBI 10 COOTBETCTBYIOUIMMH OYKBaMHU.
A b B I

9. Hcrnonb3yst METO JJICSKTPOHHOTO OallaHca, COCTaBbTE YPABHCHUE PCAKIIHH:
K2CI207 + H2SO4 + SO2 = Cr2(S04)3 + K2SO4 + ...
VKaXHUTE OKUCIUTEIb, BOCCTAHOBHUTEITb.

10. PaccumTaTh Maccy METALTMYECKOTO 0CaIKa, 00pa30BABILIETOCS MIPH HArPEBAHUH 9,2 r ykcycHoro anpaeruja u 15,9 r ammuadnoro
pactBopa okcuaa cepedbpa(l), eciu MaccoBas 10J1s1 BRIXOAA MPOAYKTa cocTaBuiia 96% 1Mo cpaBHEHUIO C TEOPETUIECKH BO3ZMOKHBIM.

Kpurepun onenuBanns

KontpoasHnas padora Nel mo pasaeny «CTpoeHne aToMa U BelecTBa»
OuieHuBaHue:
Yactp A - KaX]Ibli TpaBUIIbHBIN OTBET 1 Gain
Yacte b- B1,b3,b4 - 2 6anna 6e3 ommoOku. 16amt - 1 ommoOka
b2 - 1 6amn
Yacts C - 3 6amna
MakcumanbHOe KOJTMYeCcTBO 0amoB: 23
23-20 6amia (100% - 85%) - «5»
19- 16 6ama ( 84% - 70%) - «4»
15 -11 Gamna (69% -50%) - «3»
Memnee 10 6annoB (menee 49%) - «2»

KonTpoubnas padora Ne2 nmo teme « XHMHYECKHE peaKIum»
O1reHuBaHue:
YacTh A - KaX/Iblii TPaBUIBHBIN OTBET 2 Oaia



UYacte B1-B3 no 4 6ama 6e3 ommbku. 3a Kax Iyt ommbOKy youpaercs mo 1 6amry
Yacte C1 — 3 6amna, C2- 4 6ama, C3 — 5 6am10B.

MakcuManbHOE KOJTHYECTBO 0auioB: 44

44-37 6ayunos (100% - 85%) — «5»

36- 31 6amtoB ( 84% - 70%) — «4»

30 -22 6amna (69% -50%) - «3»

Menee 22 6amnoB (MeHee 49%) — «2»

Hrorosas koHTpOIBLHAsI padoTa mo xumMmu 3a Kypce 11 kiaacca
3a mpaBWIBHBIN OTBET Ha KaXkoe U3 3ananuii 4, 6 craBurcs - 1 6asLI.

3a moJIHbIN NMpaBUJILHBINA OTBET B 3aaHusx 1-3, 7—8, ctaBuTcs - 2 6aj1a; eciau IonylieHa ofaHa omuoka — 1 6at; 3a HeBepHBI OTBET
(Gonee ogHOM OMIMOKK) MM €r0 oTCyTCTBUE — O GaIoB.

Kputepuu onieHnBanus 3a1laHuil ¢ pa3BEPHYTHIM OTBETOM

3a nmpaBWIIbHBIN OTBET Ha Kaxk0e U3 3aaaHuii 5 u 10 craButcs -3 Oasia.

3a MONHBIM OTBET MpPH pelIeHUHU 3aAaHus 9 craBuTcs -4 Oajia: MPaBUIBHO BBICUMTAHBI CTENCHH OKUCICHMS, YKa3aHbl OKUCIUTEIb,

BOCCTaHOBUTEIb, ONpeIeICHbl HEIOCTAIOIINE BEIIECTBA, U PACCTaBICHBI KO (DHUIIMECHTHI B YPABHCHUU PEAKITHH.
Hroro 22 6aiuia

[TepeBox 0amIoB B OLIEHKY

20-22 6amna (100% - 85%) — «5»

15- 19 Ganna (84% - 70%) — «4»

11 -14 6anna (69% -50%) - «3»
Menee 10 6ammoB (Mmenee 49%) — «2»



