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1. HOACHUTEJBHAA 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE cpenHero olImero odpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHOl 00pa3oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBiaeHHbIX B DenepaqbHOM TOCYIAPCTBEHHOM
oOpazoBatenbHOoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi yuyeOHOIro IIperMera
«Xumusi» B 00pa3zoBaTesbHbIX opranuzanusx Poccuiickoii @enepaiuu, peaan3yronX OCHOBHbIE
o0Opa3oBaTe/IbHbIE MPOTrpaMMbl, U1 OCHOBHBIX MNOJIOKEHUN «CTpaTeruu pa3BUTHsI BOCIIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OINpe/IeIeHHIO 00IIel cTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHS 00yUarOMIUXCS CPEACTBAMH yUeOHOTO TpeaMeTa « XUMUsDy IS
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMIM KOHLenTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJEpIKaHus, pPe3ysIbTaTOB OOy4YeHHs U TPeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe — oOpa3oBaHHE,  IIOJy4aeMO€  BBIIYCKHUKAMH  00mIe00pa3oBaTeIbHOM
OpraHH3aIiy, SBISETCS HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEN, IPUCYIIHUX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa3oBaHMsS. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYyphl YEIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U MPUPOAHON cpene. Peanusyercs xumudeckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHEr0 OOIIEero oO0pa3oBaHHS CPEICTBAMH Y4EOHOTO
npenMera « XuMHs», CofepKaHue U MOCTPOSHUE KOTOPOTO OMpE/eNIeHbl B MPOrpaMMe Mo XUMHH C
y4€TOM creuu(PUKU HAYKH XUMUH, €€ 3HAUCHUs B MO3HAHWU MPHUPOJABI U B MaTepUalIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX MLeJell M NPUHLMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyr poJib B COBPEMEHHOMH
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MaTrepualbHON KyJabTypbl. OHa BHOCHT CBOM BKJIaJa B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHHE LIEJIOCTHOTO MpPEeCTaBICHUs 00
OKpYXaloIlleM MHpe Kak O €JMHCTBE MPHUPOAbI M YeJOBeKa, KoTopoe (hopMupyercs B XMMHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOKHBIMHU 00JIACTIMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYs C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTajla HEOTbEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPYJa U KU3HU Ka)JI0T0 WieHa
obmectBa. CoBpeMeHHass XUMMs KaK HayKa CO3UaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelIeHue TI00anbHbIX MPOoOJIeM YCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOTMUECKON 6€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM € 0OmMMHU LENIMU U NPUHIUIAMH CpelHero oOluiero obpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YyUYEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYaloIIMXCs, HEOOXOAUMYIO WM JUIS
BBIPaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocCTaBIAIOMKME NpeaIMeTa « XUMUS SBIAIOTCS 0a30BbIe Kypchl — «Oprannyeckas XUMUsS» U
«OOu1as 1 HeopraHMYecKasr XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOuieit xumun) U oprannyeckoil xumuu. opMUpoBaHHE JAaHHOW CHUCTEMbI 3HAHUI MPU U3yUYEeHUU
npeaMera obecreyrBaeT BO3MOXHOCTh PACCMOTPEHMSI BCErO MHOTr0oOpas3us BELIECTB HAa OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa coaepxaHusi KypcoB — «Opranndeckas xumus» U «OOmas u HeopraHuyeckas
XUMHS» CPOPMHpPOBaHA B MPOTpaMMe MO XUMHHM HAa OCHOBE CHCTEMHOIO HOJX0/a K HM3YYECHHUIO
yuyeOHOro marepuaga U OOYCJIOBJIEHAa HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HaHUI Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYE€CKOM XHMMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOCHHUS OPraHMYECKUX COSIMHEHNMN, a TAKKE
Ha YPOBHE CTEPEOXUMHUYECKUX H JEKTPOHHBIX IPEACTaBICHUI 0 cTpoeHnH BeulecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEIeCTBaX JarTCs B PA3BUTUU — OT YIJIEBOJOPO/IOB JI0 CJIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCIUHEHUH. B Kypce oprannyeckoil XMMHUH NOJTYYaloT pa3BUTHE c(hOpMUPOBAHHBIE HA
YPOBHE OCHOBHOI'O OOILIEro o0pa3oBaHMs ME€PBOHAYAIbHbBIC MPEACTABICHUS O XUMUYECKOH CBsI3H,
KJIacCU(MKAMOHHBIX TMPHU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEaKLIMH.

[Ton HOBBIM YoM 3peHHUsi B TpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccCMaTpUBACTCS
U3yYEHHBII Ha ypOBHE OCHOBHOIO 0OWIero o0pa3oBaHMs TEOPETHUYECKU Marepuan u
(akTOJIOrMYECKHE CBEJCHUS O BEIIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mmas ¥ HeopraHW4eckas XUMUs» OO0yYarolMMCcs MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HaUEHUE MEePUOJUUYECKOI0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOIMUECKUX MO3ULMM, TIy0xKe
HOHATh UCTOPHUYECKOE M3MEHEHUE (PYHKIMI 3TOro 3akoHa — OT 00o00Iatoei 10 00bsACHSIOMmEN U
MPOTHO3UPYIOILIEH.

Envnag cucreMa 3HaHMH O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IPUMEHEHUH, a TaKXKE O XMMHUYECKUX PEaKUUsX, UX CYLUIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
jpononsserca B Kypcax 10 w11 kmaccoB aieMEHTaMM  COAEpXKaHUS, HMMEIOIIMMHU
KyJbTYPOJOTHUYECKMM W MPHUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XUMUU C JPYTUMH HayKaMH, PaCKpbIBAIOT €€ pOJIb B I0O3HABATEIIBHON U ITPAKTUYECKOU
JeSITeTLHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCTIUTAHHIO YBAKEHUS K MPOLIECCY TBOPYECTBA B 00JIACTH
TEOpPUU M MPAKTUUYECKUX IPUIOKEHUN XUMHUH, IIOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOLIECTBEHHO U TMYHOCTHO 3HAUMMBIX ITPOOJIEMax, CBI3aHHbBIX C XUMHUEHN, KpUTHUECKHU OCMBICITUBATh
UHPOPMALIMI0O U MNPUMEHATh €€ JUId TOMNOJIHEHUS 3HaHWM, peleHHs WHTEIJIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX HCCIENOBAaTENIbCKUX 3ajady. B 1enom coaepxaHue ydeOHOro IpenMera
«X¥UMUS» JTaHHOTO YPOBHS H3YYEHHUS OpPHEHTUPOBAHO Ha (OPMHPOBAHUE Yy OOYYaIOLIMXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS (UIOCOPCKUX HAEH, TaKUX Kak: MaTepualbHOE
€/IMHCTBO HEOPraHMYeCKOro M OPraHMYecKoro Mupa, OOyCIOBIEHHOCTb CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHEM, IMO3HABAEMOCTh MPUPOJHBIX SIBJICHUNU MyTEM SKCIEPUMEHTA U PELICHUS
IPOTHBOPEUYMI MeX1y HOBBIMU (haKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMHU, OCO3HAHUE DPOJIU
XUMHUHM B PELICHUH 3KOJOTMYECKHX IMpoOieM, a Takke MpobsieM cOepeXeHMs] dHEPreTUYecKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpHAJIOB.

B nnane pemenus 3aiay BOCIUTAHUSA, Pa3BUTHS U COLUAIN3ALMN O0YyYarOIIUXCsl TPUHSTHIE
IPOrpaMMOl IO XMMHMM NOJIXOJbl K OIPENEICHUIO COAEPKAHUA U IOCTPOCHMs IIpenMeTa
IpeycCMaTpuBalOT (OPMUPOBAHUE YHUBEPCANBHBIX YYEOHBIX JEHCTBUN, HMeroLuX O0a30Boe
3HaYeHHE IS Pa3InYHbIX BUJIOB JIEATEILHOCTH: pEIIeHUs IpobieM, MOUCKa, aHau3a U 00paboTKU
uH(pOpMallii, HEOOXOAUMBIX IJii HPUOOPETEHUS OIbITa MPAKTHUYECKOH M HCCIIe0BaTeNbCKON
JEATEIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B nmpakTtuke npenojaBaHusl XMMHUU Kak Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHusl, TaK U Ha
YPOBHE cpe/iHero o0111ero oopa3oBaHus, IpU ONPEIEICHNUN COJIEpKATEIbHON XapaKTepUCTUKHU LieTen
U3Yy4YEeHUs MpelMeTa HalpaBiIeHHEM I[E€PBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO TPU3HAETCS
¢opMHpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak OOJIACTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPAKTUYECKON NEeATEJIbHOCTH 4YeJIOBeKa W KaK OJAHOr0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOINYECKON TOUKU 3PEHMS TAKOM MOJXOA K ONPEACICHUIO LeJIel U3yUeHUs MPEeIMETa SBISAETCS
BIIOJIHE OTIPaBJaHHBIM.

CornacHo 1aHHON TOYKE 3peHUS ITIaBHBIMHU LEJISIMHU N3y4eHUs peaMeTa « XUMUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABISAIOTCS:



e (OpMUPOBAHHE CHUCTEMBbl XMMHUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABISIONICH €CTECTBEHHO-
HAYYHOH KapTHUHBI MHPA, B OCHOBE KOTOPOM JIeXkKAT KIFOUYEBbIC MOHATHSA, PyHIaAMEHTAIbHbIC 3aKOHbI
U TEOpUU XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IMOHUMAaHHE CYUIHOCTH JIOCTYIHBIX
0000IIeHNT MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMIIGHHE C HWCTOpHEH UX pPa3BUTHA U
CTaHOBJICHUS;

e (GopMUpOBaHME U pa3BUTUE MPEJCTABICHUM O HAYYHBIX METOJaX I[IO3HAHUS BEUIECTB H
XUMHYECKHX pPEaKLIUd, HEOOXOIMMBIX Uil MPUOOpPETeHUS YMEHUIl OpHUEHTHpPOBATHCA B MHUPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U MMOBCEAHEBHON
KU3HHU;

® pa3BUTHE YMEHHMH U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HaOIIONEHHEM U OOBSICHEHUEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30M1aCHOT0 OOpaIEeHHs C BELIECTBAMH.

Hapsiny ¢ atumMm, coxepkareibHas XapaKTEpUCTHKA LEJIed M 3aJady M3yuyeHUs IpeJMETa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
cucrteMe cpenHero oomero oopasoBanus. Cero/iHs B MPENOJIaBaHUM XUMHUU B OOJIBIICH CTENEHH
OTaéTCs MPeaNOoYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJepKaHusl 00y4eHHUs, OpUEHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHKA 00IIe00pa30oBaTeIbHON OpraHu3aliiy, Bl eomero He HabopoM 3HaHUM,
a QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSMU aKTUBHOTO MOJIy4YEeHUS 3HAHUN
Y IIPUMEHEHUS UX B PEAJIbHOM JKU3HHU JUIsl PEIICHUS TPAKTUUYECKHX 3ajiau.

B cBsi3u ¢ 3TUM npu U3ydeHHH MpeaMeTa « XUMUs TOMUHHUPYIOIIee 3HaUeHne MPHOOpeTaroT
TaKHe LU U 33]]a4H, KaK:

ajanTanus oO0yJaromuXcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCs MHUPa, (POPMUPOBAHHE
UHTEJJICKTyaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM,;

dbopMupoBaHUe Yy 00y4arOIIMXCs KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHHE I DPA3IMYHBIX BHUJAOB JEATEIbHOCTU: pPELIeHHs MpoOieM, IOHCKa,
aHanmu3a M o0paboTkM HH(pOpMAIMU, HEOOXOIUMBIX sl MPUOOPETEHHs OIbITa AEATeNIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B MO3HAHUM XUMHUHU, a TaKXke I OLEHKH C TO3ULUN
HKOJIOTUUECKOM O€30MaCHOCTH XapaKTepa BIMSHUS BEIECTB U XUMHUUECKUX MPOLIECCOB HAa OPraHU3M
YyeJIoBeKa U MPUPOJHYIO Cpeay;

pa3sBUTHE I103HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYyallbHBIX M TBOPUYECKUX CIIOCOOHOCTEHN
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSTENbHO MpUOOpETaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUM C >KU3HEHHBIMH HOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE
TEXHOJIOTMH JUIsl TIOUCKAa U aHaiu3a y4eOHOM M Hay4HO-TOMYJISIpHOM MH(pOpMAaluu XUMHUYECKOTO
COJIEp/KaHUS;

(dbopMUpOBaHNE U Pa3BUTHE y OOYYAIOIIMXCS aCCOLUUATHUBHOTO U JIOTMYECKOIO MBIIUICHHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOpble 0COOEHHO HEOOXOUMBI, B YaCTHOCTH,
IpY IJIAHUPOBAHUM U MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHME Y 00ydJaronuxcs yOexx 1IEHHOCTH B T'yMaHHUCTUYECKOM HAaNPaBICHHOCTH XUMUH, €€
BOXHOW pOJIM B pEIIEHUH TIJIOOANbHBIX TMPOOJEeM pPALHUOHAIBHOIO MPHUPOAOIOIb30BaAHMUS,
NIOTIOJIHEHNSI DHEPreTHUUECKUX PECYPCOB M COXPAaHEHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXOUMOCTH OEPEeXHOr0 OTHOILIEHUS K MPHUPOJIE U CBOEMY 3/I0pOBbIO, a TaKKe MPHOOpETEeHUs
ONBITa MCMOJB30BaHUS MOJYYEHHBIX 3HAHUM JUIsI IPUHSATUS TPAMOTHBIX PEIIEHUN B CUTYalUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebHoMm mutane cpenHero ooumiero oOpa3oBaHusl MpeaMeT «XHuMHsS» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

OOmee 4MciIO 4acoB, OTBEAEHHBIX Ul M3yYeHHMS XMMHUHU, HAa 0a30BOM YpOBHE CpPEIHETO
ob1ero obpazoBanus, coctabiser 67 4.: B 10 knacce — 34 4. (1 4. B Hegemnio), B 11 kimacce — 33 4. (1
4. B HEJIETIIO).



2. COJEP)KAHUE OBYUYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIe TONOXKEHUA. CTpyKTypHbIE (DOpPMYIBI OpPraHMYECKHX BEIIECTB. | omonorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KIaccupUKaIMKM OPraHuIecKUX BerecTB. HoMeHkiaTypa opraHn4eckux
coeMHEeHUH (cucTeMaTudeckas) ¥ TpPUBHAJbHBIC HA3BAaHUS BAKHEHIIINX MTPe/ICTaBUTENCH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBpPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HaONIOJICHHEe M OMNHCAHME JEMOHCTPALlMOHHBIX OIMBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3MUECKHe U XMMUUYECKUE CBOMCTBA (peakluy 3aMEIICHUs U TOPEHHS),
HaXO0XJIEHUE B IPUPO/IE, TOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIorTeHUPOBAHMUS, THAPATALIMH, OKUCIICHHUS U TIOJMMEPU3AIINN ), TIOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIeH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJICKALUMHI K Pa3JIMYHBIM KJlaccam.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 n nomyTHbE HE(TAHbIE Ta3bl.
Hedb u e€ nponcxoxnenue. CriocoObl mepepaboTKu HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOJYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHs BEIIECTB M UX NMpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPalOoThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOIO BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
U3 HUCXOJHBIX BEILECTB WM IPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJOoreHOBOJOPOJIaMH, TOpPEHHE),
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npuMeHeHue. BogopoiHbie cBs3u MEXAy MOJIEKyJaMu cnupToB. JleiicTBUe MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU METaJUIAMH, KAYECTBEHHAs PEaKI[Us Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesjoBeka. [IpuMeHeHue TiulepUHA U
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMUYECKHE CBOMCTBA (pEaklMM OKHUCIEHUS M BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIC KapOOHOBBIE KUCIOTHL. MypaBbuHAS U YKCYCHAsl KHCIIOTHI:
cTpoeHue, pU3nUecKre 1 XUMUYEeCKHe CBOMCTBA (CBOICTBa, 001IME AJIs KJIacca KUCIIOT, peaKius
sTepuUKanmK), TOJydeHue W npuMeHeHune. CTeapwHOBas W OJCHHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApOnn3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKanus yriaeBo1oB (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoierictBue ¢ ruapokcuaom meau(ll), okucnenue aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. ®otocunrtes. PpyKTo3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
OuznyecKkue 1 XUMUIECKHE CBONCTBA KpaxMaina (THAPOIIN3, KAaYeCTBEHHAs pEaKLUs C HOJIOM).

DKCIepUMEHTAIbHbIE METOJIbI W3Y4YeHHUs BEIIECTB W UX IMPEBpAIICHUI: MPOBEICHUE,
HAOMO/IEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
CUpTOB (B3auMojeilicTBUe TiniepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3anmoeiicteue kpaxmana
C MOJIOM), TIPOBEICHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznuecknue U XUMHUECKUe
CBOMCTBa aMHHOKHCIOT (Ha TpHMepe TIWIHMHA). bronormdeckoe 3HAYCHHUE aMHHOKHCIIOT.
ITenTuner.

benku kak mpuponHBIE BHICOKOMOJEKYISIPHBIC coeauHeHUs. llepBuyHas, BTOpUYHAs M
TpeTHyHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OENKOB: TUIPOIH3, JIEHATYypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTIepUMEHTAIbHBIE METOJIbI U3YYCHUS BEIIECTB U WX MPEBpALICHUI: HAOIIOIEHUE U
OTMCaHuEe JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypamusi OCJIKOB TpPHU HAarpeBaHWHU, I[BETHHIC
peaxiuu OEIKOoB.

BroicokoMosieKkyJIsIpHBIE COeTHHEHUS

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENCHb MOJMMEpPHU3AINU, CpPeAHss MoJeKyisipHas wmacca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPHU3ALIUS U MIOJTUKOHIECHCALIUS.



OKCIEpUMEHTAIBHBIE METOJIbI M3Y4YECHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHousorust: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyYecKoro 3akoHa W [lepuoamueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CJIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMNoJIsipHasl W TOJSApHAas, WOHHAs, MeTajuindeckas). MexaHu3mbl oOpa3oBaHUS KOBaJEHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHCIIeHUs. VIOHBI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 10JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHu4ecknx coeiMHeHniH. HoMeHk1aTypa HeopraHn4eckux BeIIecTB.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIIMX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IMyHbIX (pakTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.



OnektponauTnueckas aucconuanus. CunbHble U ciadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YyYEHHUs BELIECTB U UX IPEBpAlllEHUI: JE€MOHCTPALUS
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3zyueHue
MoOJieJIed KPUCTANIMUECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3iioKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIIPENIETICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOoBeJleHUE MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOM pEaKLun».

Pacuérnpbie 3anaun.

Pacuérel 0 ypaBHEHUAM XMUMHUYECKUX PEAKIIM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUYETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenne HemetaiioB B lleproanyueckoi cucteme XUMHUUECKUX 3JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpOeHHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AmnoTponusi HEeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yTIepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COECIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepruoaudyeckoi cucTeMe XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUECKUM psJl HapsLKEHUN
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJWid, KajbIlM{d, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

OO61ure criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3YYEHHUS BEUIECTB M MX IPEBPAILEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTaibl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/a4,
HaOJIoIeHWe W ONHUCAHWE JIEMOHCTPAILMOHHBIX M J1TaDOpaTOPHBIX OIBITOB (B3auMoJeiicTBHE
THIPOKCHUIA AIFOMHHHMSI C paCTBOpPaMM KHUCJIOT M I1eJI04Yeli, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 10 H3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BELIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B 00ecrieYeHUN SKOJIOTHYECKOH, SHEpPreTUYeCKOr U MUIIEeBOI O€30MacHOCTH,
pa3BUTHHU MeIULMHBL. [ToHSITHE 0 HAyYHBIX METOaX MO3HAHMSI BEIECTB U XUMHUYECKHUX PEaKIIUi.

[TpencraBiaenus 06 0OMMX HAYUHBIX TPUHIUIIAX TPOMBIIIJICHHOTO MOTYYEeHHUS BaXKHEUIITNX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAKHEHIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUsI.

XvMHS U 3[I0pOBbE 4YeJIOBEKa: MpaBUja HCIOJB30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 UCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydeHUH oOIIel M HEeOPraHU4eCKOM XMMHUU B
11 xnacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHSITUH,
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TaK U MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JAJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaLUs, MEPUOANIHOCTh, HAOIIOACHHUE, OSKCICPUMEHT, MOJICIMPOBAHHUE,
U3MEpEeHHe, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHUS, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHOomorust: XUMUYECKast MPOMBIIIIIEHHOCTh, METAJUTYPI'Hsl, IPOU3BOJICTBO CTPOUTEIbHBIX

MaTCpHraoB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBINIJICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIHUOHHBIX MaTCpHajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4aroIIMMUCS
poTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CPeTHETo 00IIero 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIA MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYypE€ JIMUYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MpeAMETa « XUMUS» HA YPOBHE CPETHETO 00111ero 00pa30BaHus BbIIEIICHBI
CJIEIyIOIIHE COCTABIISAIOILNE:

» OCO3HaHWE OOYYAMOIIUMHUCS POCCHHCKOW TPa)JTaHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIETICHHUIO;

» Haln4re MOTHUBAIMH K 00yUeHHIO;

» leNICHaNpaBIeHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHHWH IMYHOCTH Ha OCHOBE KITFOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

» TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOACTBOBAaTbCS B CBOCH JEATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHM, MPUCYIIUMH LEJOCTHONH CHUCTEME XMMHUYECKOTO
o0pa3oBaHus;

» HaJIW4#e MPaBOCO3HAHUS dKOJIOTUIECKON KYJIbTYpPBl H CIIOCOOHOCTH CTAaBUThH IIEJTH U CTPOHTH
YKU3HEHHBIE IJIaHbl.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPEAMETA « XUMUS) TOCTUTAIOTCA B €IMHCTBE yUeOHOM
Y BOCIIUTATEIbHOW JEATENIBHOCTH B COOTBETCTBUU C I'YMaHHCTUYECKHUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJA€aJaMH POCCUHCKOTO TIpa)KAAaHCKOTo OOIIEeCTBa,
IOPUHATHIME B OOIECTBE HOpMaMH M MpPaBUJIAMU MOBEICHMS, CHOCOOCTBYIOUIMMHU Mpolieccam
CaMOITIO3HaHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTU 00YYaOIINXCS.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATEIBHOCTH 00yUYaroIUXCsl TI0 pealln3aliy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHUS
» OCO3HaHUS OOYYaIOIIMMHCS CBOMX KOHCTHTYLIMOHHBIX IPaB M OOS3aHHOCTEW, YBAKEHHS K
3aKOHY W ITPaBOINOPSIKY;



» TPEICTABICHHUS O COIHMAIBHBIX HOPMax W TMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;
» TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIBHOCTU IPH CO3JAHWU YYEOHBIX IMPOEKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BHITOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;
» cnocoOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY B apTYMEHTBI IPYTUX MTPH
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NEATETHLHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS .
» LEHHOCTHOT'O OTHOIIEHHS K HICTOPHYECKOMY M HAyYHOMY HACJICIUIO OTCYECTBCHHOW XUMHUH;
»  YBa)XXCHHUS K IPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO TPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JIOCTH)KCHHS HAyKH €CThb pe3yJbTaT JJIMTEIbHBIX HAOIIOICHHH,
KPOIOTJIMBBIX KCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOI'O TPyAa YYEHBIX U IPAKTUKOB;
» HHTepeca U M03HABATEIbHBIX MOTHBOB B MOJYYCHHH M OCICAYIOIIEM aHaIu3e HHpopMauu
0 MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTE€UYECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
» HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEICHMUSI,
» cnocoOHOCTH OICHHWBATH CUTYAaIlUH, CBS3aHHBIE C XMMHUYECKHUMH SIBJICHUSMH, U MPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
» TOTOBHOCTH OIICHMBAaTh CBOE TIIOBEJICHHWE M TIOCTYNKH CBOMX TOBApUIIECH C MO3UIHMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:
» TIOHUMaHWs UEHHOCTeW 3I0pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;
»  COOJIOJICHHS TIPaBUIT OE30MIACHOTO OOpAIllEHUS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM KU3HH
U B TPYJIOBOH JIEATEIBHOCTH;
» TIOHUMaHUs [ICHHOCTH MTPABUJI UHIMBHYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEICHHS
B CUTYallUsAX, YITPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;
» OCO3HAHMS TOCIEACTBHA W HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:
» KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIENIOBATEIbCKONH JIEATEIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEIbHOCTH;
» YCTaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHHH MPAKTHYECKUX 3a]ad COLUAIBHOM
HaIlpaBJIEHHOCTH (B PAMKax CBOETO KJlacca, IIKOJbI);
» WHTepeca K IPaKTUIeCKOMY H3YUCHHUIO Po(eccuii pa3TuaHOro po/ia, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;
»  YBaXEHHUs K TPYHY, JIOASIM TPyJla B pe3yJbTaTaM TPYI0BOH e TETbHOCTH;
» TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBHIYaJbHOW TpaeKTOpUU 00pazoBaHus, Oyaymiei
npodeccuu u peanu3alunun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;
» 6) 3KOJIOrM4ecKOro BOCIIUTAHMA:
»  OKOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIICHHS K MPHPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;
» TOHMMaHUS TI00aJbHOTO XapakTepa SKOJOTHYECKHX TPOOJIEM, BIHSHUS 3KOHOMHYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;
» 0CO3HaHMs HEOOXOIUMOCTH HCIOJIb30BAHHS JOCTY)KEHHH XUMHU JUIS PEIICHHS BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;
» aKTUBHOTO HENpHATUS ACHCTBHH, NPUHOCIIIMX Bpel OKpY’KaroIled HPUPOTHOI cpeje,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;
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» HaJIW4Yds PaA3BUTOTO DKOJOTHYCCKOTO MBIIUICHUS, SKOJOTHYECKON KYyJbTYphI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HaBaTEJIbHOW, KOMMYHUKATUBHON U COITMAIIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;
7) HEHHOCTH HAYYHOI0 NO3HAHUSA:

» c(hOPMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOLICTO COBPEMECHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIIECTBEHHOM MPAKTHUKH;
» NMOHMMaHHUS CHeUPUKH XUMHH Kak HayKd, OCO3HaHus e€ posn B (HOPMUPOBAHUHU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUH TIPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;
» yOexIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHU JIJIi COBPEMEHHOW IMBWIM3AIMH: B €&
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XKHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJbTYPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YCIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M DKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
00€CTIeueHNH yCIOBUM YCTEIIHOTO TPYJa U SKOJOTHYECKHA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;
» ©CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH  METOJIOB  TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBJIECHUU OKPYXKAIOIIET0 MHpa U MPOUCXOMSIIMX B HEM HM3MEHEHUH,
YMEHHS J1eJaTh 000CHOBAaHHbBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TaHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;
» CIIOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIb30BaTh XUMUYCCKUE 3HAHUS JUISl PEIICHUS MPOOJIeM B
peaTbHBIX KU3HEHHBIX CUTYAIUSX;
» HMHTepeca K IMO3HAHUIO U UCCIICA0BATEIbCKOM EATCIBHOCTH;
» TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUI0 MW CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHMIO HOBBIX 3HAaHMM 10 XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;
» WHTepeca K 0COOCHHOCTSM TPyJia B pa3iMuHbIX chepax npodhecCHOHATLHON A TEIbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpenmeTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe JUIs1 (POPMHUPOBAHUS MHPOBO33PECHUSI OOYUYAIOMIMXCS MEXIUCHUTUIMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIEHHUE, MpOIecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, HCCleI0BaHNe, Ha0II0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IPyTHE);

yHMBEpCallbHble ~ yueOHble  JeHCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHKATHBHBIE,
perynatuBHble), oOecneunBaromye (GopmupoBaHHe (QPYHKIMOHAIBHOH TI'PaMOTHOCTH H
COLMAIbHOM KOMIETEHIIMH 00yUaroIInuXxcs;

CIIOCOOHOCTh ~ OOydalolIUXCsl  KCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHMBEPCAJTbHBIMU yUeOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATHBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1CHCTBUSAMM:

1) 6a3oBbIe JJOrMUYecKHUe AeHCTBUS:

» CaMOCTOATENIFHO (OpMYJIHpOBaTh M  aKTyalM3HpOBaTh IMPOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;
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» OIpeNeNnsATh IeTH JACATeIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH UX JOCTIDKCHHS,
COOTHOCHTD PE3YJbTaThl ACATEILHOCTHU C MOCTABJICHHBIMHU LENISIMU;
» WUCIONB30BaTh NPU OCBOCHUM 3HAHUH TNPHEMBI JOIMYECKOTO MBIIUICHUS — BBIACTATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;
» BBIOMpATh OCHOBAHMS U KPUTEPUU JUIS KIACCH(PUKAIMH BEIIECTB U XUMUYCCKUX PEAKIIHIA;
» YCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIC CBA3U MEXy U3y4aeMbIMU SBJICHUSIMH;
» CTPOUTH JIOTHYECKHE PACCYXKICHUsS (MHIYKTUBHBIC, JCTYKTUBHbBIC, 10 AHAJIOTUH), BBISBIAThH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SBICHHSX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;
» TPUMEHATH B IPOIEcCe IMO3HAHUS, WCIIOJIB3yEMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
MIO3HABATENBHBIX U MPAKTHUECKUX 3aa4, IPUMEHITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.
2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:
» BIIaZieTh OCHOBAaMU METOJI0B HAYYHOTO IIO3HAHUS BELIECTB U XUMHUYECKHUX PEAKIIHii;
» (dopmynupoBaTh LENM W 33Ja4d  WCCIEAOBAaHUS, WCIOJB30BATh IIOCTABICHHBIC H
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;
» BIIaZieTh HaBBIKAMH CaMOCTOSITEIBHOTO IUIAHMPOBAaHHMS M TIPOBEACHUS YYCHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIaHHON
pabore;
» TpHOOPETATh ONBIT YUEHUUECKOM MCCIIeIOBATEIhCKON M TIPOSKTHOM AEATEIbHOCTH, TPOSBISITH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IOMCKY METOAOB pEIICHUs MPaKTHUYECKHX
3aJa4, MPUMEHEHHUIO PA3ITMYHBIX METOJIOB TO3HAHMS.
3) padora ¢ nngopmManmei:
» OpUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (HAYIHO-TIOMYIISIpHAs JIUTEpaTypa
XUMHMYECKOTO COJIEp’KaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHera), aHanM3MpOBaTh
UHPOPMALIMIO pA3IMYHBIX BHUAOB W (OpM TMpencTaBieHUs, KPUTUYECKH OICHWBATH e&
JIOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;
» (opMynmupoBaTh 3ampochl W TPUMEHATH pa3jIMYHbIE METOABl IPH TIOUCKE H OTOOpE
uHpopMaLnu, He0OOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;
» TpHOOpEeTaTh ONBIT HCIOJIB30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;
» CaMOCTOSITEIbHO BBIOMpPATh ONTUMANBHYIO ()OpMY TpencTaBIeHUs WHPOpPMAIHUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);
» WCHOJBh30BaTh HAYYHBIH S3BIK B KAUECTBE CPEICTBA MTPH pabOTe C XUMUYECKON HH(pOpMAIHei:
OPUMEHATh MEXIIpeIMETHbIe ((PU3NUYecCKue U MaTeMaTHYeCKUe) 3HAaKU M CUMBOJIBI, (pOpMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYpY;
» WCIIONIb30BaTh M MPEOOPa30BHIBATH 3HAKOBO-CHMBOIMYECKHE CPEJICTBA HATJISHOCTH.
OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:
» 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI B XOJl€ JAMAIIOTa W/HMIH IUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHPOBATH CBOM MPEUIOKECHUS OTHOCHUTEIIHHO  BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
» BBICTYyNaTh C TPE3CHTAIled pPe3yJbTaTOB TO3HABATEILHOW JEATENBHOCTH, ITOyYEeHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIIOJHEHUH XMMHUYECKOTO
9KCHEPUMEHTa, MPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
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peanu3anuyM y4eOHOro Impoekta M (OpMyJIMpPOBATH BBIBOJBI 110 pPE3ysibTaTaM NPOBEAEHHBIX

UCCIICIOBAaHM ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.
OnJaieHHe YHUBEPCATIBHBIMH PeryIsTHBHBIMH JelCTBUAMU:

» CaMOCTOSATENIFHO IUIAHUPOBATh M OCYIIECTBISTH CBOK IT03HABATEIBHYIO JCATCIBHOCTD,

onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh

npeJlaraéMblii allrTOPUTM JICHCTBUN TPU BBHIIIOJHEHUH YYEOHBIX M MCCIEIOBATENbCKUX 3a/1ad,

BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO MX PEIIeHHs C YUYETOM I0JIyUYeHHUs] HOBBIX 3HAHUH O

BELIECTBaX U XUMUYECKUX PEaKLUAX;

» OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JAEATEILHOCTH Ha OCHOBE CaMOaHAaJIM3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:
»  c(hOpMHUPOBAHHOCTH IMPEICTABICHUA O XUMHUYECKOW COCTABJISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHPA, POJIH XHUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJBTYpBl JINYHOCTH, €€ (PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW JUIsl pPEUICHHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;
»  BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHHI, KOTOPAsk BKJIFOYACT: OCHOBOIIOJIATAOIINE TIOHSATHS
(XMMUYECKHIl 3JIEMEHT, aToM, OJJIEKTpOHHAass o00O0JIouKa aToOMa, MOJIEKYJa, BaJCHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEPONHBIA  CKEJeT,
byHKIIMOHAIbHAS TPYyMNa, paguKan, H30MEpHUs, W30MEpPbl, TOMOJIOTUYECKUN P, TOMOJIOTH,
YTJIE€BOIOPOAbI, KUCIOPOA U a30TCOJIEpKaINe COCTUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COETMHEHNS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS] OPraHUUECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAllUe B OCHOBE MOHMUMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;
»  cOpMHPOBAHHOCTh YMEHHIA BBISBIISITh XapaKTEPHbIC TIPU3HAKU TIOHSATHIA, YCTAHABIIMBATD UX
B3alMOCBSI3b, HUCII0JIb30BAaTh COOTBETCTBYIOIIME MOHATHS IPU OMHMCAHUU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHMYECKUX COCTUHEHUN;
» cpOpMHPOBAHHOCTh YMEHHH HCIOIH30BATh XUMHUECKYI0 CHUMBOJHUKY IJISi COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOPMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUU XMMUYECKHX pEaKUWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOI'O CTPOCHHUS;
» cpOpMHPOBAaHHOCTh YMEHHWH YCTaHABIMBATh MPHHAICKHOCTh M3YYCHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpENelEHHOMY KIAcCy/TpymIe COeIUHEHUIN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a Taxxke
PUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIUIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (opManbAeTHa, aleTaabAeTui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TIIOK03a, (QPyKTO3a,
Kpaxmal, eJUTF0JI03a, TITUIUH ),
» CcQOpMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XHMHUYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);
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» CcPOpMHPOBAHHOCTh YMEHHS TPUMEHSTH TOJOXKCHUS TEOPUU CTPOCHHS OPTaHUYECKUX
BemecTB A. M. ByTtiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

» chOpMHPOBAHHOCTh YMEHHWI XapaKTepuU30BaTh COCTaB, CTPOCHUE, (Qu3MYecKue U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIraHMYECKUX BELIECTB
(MeraH, 3TaH, JTWICH, NPONWICH, aleTwieH, OyrtaaueH-1,3, metmnOyramuen-1,3, OeH30I,
METaHOJ, ATaHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIMX XMUMHYECKUX PEAKIUU C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

» cOpMHPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HCTOUHUKH YTIIEBOJIOPOTHOTO ChIPhs (HEDTH,
IOPUPOIHBIN Tra3, yroiyib), CHocoObl UX MEPepadOTKU M MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB
nepepadoTKy;

» cpOpMHPOBAHHOCTH YMEHHI MPOBONUTH BBIYUCICHUS N0 XUMUYECKHM YPAaBHEHHUSM (MacChI,
00BEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA UM IPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BELECTB WJIM IPOAYKTOB PEAKIUH);

» cpOpMHPOBAHHOCTh YMECHUH BIIAJIETh CUCTEMOW 3HAHHMI 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMSI, HCIOJIB3YeMbIX B XHMHUM TPU HM3YYCHHH BEHIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHne, UW3MEpPEHUe, OSKCIEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

»  c(hOpMHPOBAHHOCTh YMEHHUH COOIOIATh MpaBWIA MMOJIH30BAHUS XUMHUYECKOH IOCYION WU
n1abopaTopHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

» CcpOpPMHPOBAHHOCTh YMEHHWH IJIJAHUPOBATh M BBIIOJIHITh XHUMHYECKHH HSKCIECPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELIECTB MPH HarpeBaHUH, MOJYyYEHUE ATUIEHA U U3yYEHHUE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIHI OPraHUYECKUX BEIIECTB, IeHATypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIAMU TEXHUKHU O€30MaCHOCTH IIPH 00paIieHuU
C BeIlIeCTBaMH U JaOOpaTOpHBIM O00OPYJOBaHHEM, MPEACTABIATH PE3YJNbTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHMH COOTBETCTBYIOIIMX pPEAKIUM U (POpMyIHMpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

» cpOpMHPOBAHHOCTh YMEHUIH KPUTHYECKH aHATU3UPOBATh XUMHUYECKYIO HH(popMaImro,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil nHpopmaiuu, IHTepHeT u ApyTuX);
» cpOpMHPOBAaHHOCTH YMEHHH COONIOAATh TpaBWiIa OSKOJOTUYECKH IEIeco00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYXarollel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTh Ha
npuMepax crocoObl YMEHBILICHUS U MPEJOTBPAICHHs] UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

» nns oOydYarommxcsi ¢ OrpaHMYSHHBIMH BO3MOXHOCTSIMH 37I0POBBSI: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUII;

» IS CIETBIX W CIA0OBUASIINX 00yUYarOMIMXCS: YMEHHE UCIIOB30BaTh Pebe(hHO-TOUCHHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuuecKas XUMHUS» OTPaXKaIoT:
»  c(hOpMHPOBAHHOCTH MPEACTABICHUH: O XMMHYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOM
KapTUHBI MHUpA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIUMOHAJIBbHOW TPAMOTHOCTH, HEOOXOJUMOW Ui peLIeHUs
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MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

»  BJIJICHHE CUCTEMON XMMHUYECKUX 3HAHHI, KOTOPAs BKJIFOYACT: OCHOBOIIOJIATAOINE TIOHSATHS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JICKTPOHHBIC OpPOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA OO0BEM, BaJEHTHOCTH, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOAHAs), KpHUCTAJUIMYECKas
pemeérka, TUObl XUMHYECKHMX  pEaKLUil, pacTBOpP, DIJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIMAIUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHUYECKOU
peakiuu, XHMHUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHbI (TEOpHUSl DIIEKTPOIUTUYECKOU
auccouranuu, nepuoanueckuii 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB,
3aKOH COXpaHEHUs U MPEBpallleHUs SHEPTUU MPU XUMHUUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHHUA, JEKAllhue B OCHOBE MOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH W O€30MaCHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPTaHWYECKUX BEUIECTB B
OBITY U MIPAKTHUYECKOMN JAEATEeIbHOCTH YETIOBEKA;

»  c(hOpMHPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHBIC MIPU3HAKY IMOHSATHH, yCTAHABIINBATh X
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME IIOHATHUS NPU ONHMCAHUM HEOPTraHWYECKUX
BEILECTB U UX IPEBPALLCHU;

» CcpOpPMHPOBAHHOCTh YMEHHI HCIIOJNIB30BaTh XUMHUYECKYH) CHUMBOJIHMKY JJISi COCTABIICHHS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHUCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBHBIX HEOPraHMYECKHX BeIIECTB (YrapHbIil Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeraméHas W3BECTh, MUTHEBAs COJa, MUPHUT U
ApyrHe);

»  c(hOpMHPOBAHHOCTh YMECHHU OIPENCIATh BAICHTHOCTh M CTCIICHb OKHCIICHHSI XUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUYECKOU PEHIETKH KOHKPETHOTO
BEILECTBA (aTOMHas, MOJEKYJSpHas, MOHHAas, METaJNIMYecKas), XapakTep cpeabl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COSTUHEHUH;

» cpOpMHPOBAHHOCTh YMEHHI YCTAaHABIUBATH MPUHAJICKHOCTh HEOPTAaHUYECKHUX BEIIECTB O
WX COCTaBy K OMpENEIEHHOMY KJIAcCy/TPyIIe COCIUHEHHM (IIPOCThIE BEIIECTBA — METAJIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHBIE THAPOKCUIBI, COJH);

»  cOopMHPOBAHHOCTh YMEHHHI PAaCKPBIBATh CMBICT Ieproandeckoro 3akona /1. 1. MenaeneeBa
U JIEMOHCTPUPOBATh €ro CHCTEMAaTHU3HUPYIOIIYIO, OOBSCHUTENBHYI0 M MPOTHOCTUYECKYIO
byHKINH,

» cOpMHPOBAHHOCTh YMEHUI XapaKTePH30BaTh MIEKTPOHHOE CTPOCHUE aTOMOB XUMHUECKUX
anemeHToB 1—4 nepuonoB [leproauyeckoit cuctembl Xumudeckux 3neMenToB Jl. Y. Menneneena,
UCIIOJB3YS TIOHATHUS «S-, P-, (-371€KTPOHHbBIE OPOUTAINY, «IHEPTETHUECKHE YPOBHNY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUH 10 TIEPHOJaM U
rpynnaM [lepuoanueckoit cucremsl Xumuueckux 3aeMeHToB 1. 1. Menneneesa;

» cpOopMHPOBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOICTBA
HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHME I'€HETUYECKOU
CBSI3M MEXJIy HEOPTaHMYECKHUMHU BEIIECTBAMH C TOMOINBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUid;

»  c(hOpMHPOBAHHOCTh yYMEHHS KJIACCH(DHUIIMPOBATh XUMHUYCCKHE PEAKIMH I10 Pa3THIHBIM
npu3HaKaM (YMCIy W COCTaBy pearupyrolfX BeLIECTB, TEMI0oBOMY J3(PQeKTy peakiuu,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YUaCTHIO KaTaIn3aTopa);
»  cOpMHPOBAHHOCTh YMEHUHN COCTABJIATh YPABHEHHS PEAKIU Pa3IMYHBIX THUIIOB, IMOJIHBIC U
COKpami¢HHbIe YPAaBHEHHsI pPEaklMii MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, MPU KOTOPBIX 3TH
peakluu UIyT 10 KOHLA;
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»  cOpMHPOBaHHOCTh YMEHHH MTPOBOIUTH PEAKIINH, TIOTBEPIKIAIOIINE KAYeCTBEHHBIN COCTaB
pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

» c(hOpMHPOBAHHOCTh YMEHHUH paCKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTEIILHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

» c(hOpMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PEaKIMU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHs XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

» cpOpMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMUYECKUE TPOIIECCHI, JISKAIIHE B OCHOBE
IOPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke CPOpMHUPOBAHHOCTh
MpeJCTaBIeHU 00 OOIIMX HAyYHBIX MPHUHIIMIIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

» CcPOpPMHPOBAaHHOCTh YMEHHUH TIPOBOJHUTH BBIYHCICHUS C HCIOJIB30BAHUEM TIOHSATHS
«MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peaKIusax, MacChl BellecTBa WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d((dekTa peaknun Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHUH;

»  c(hOpMHPOBAHHOCTh YMEHHUH COOJIOIATh MpaBWIA MOJIH30BAHUS XUMHUYECKOW TOCYAON H
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

» CcpOpPMHPOBAHHOCTh YMEHHWH ILJJAHUPOBATh M BBIIOJIHITh XHUMHYECKHH HSKCIECPUMEHT
(pa3znoxeHue mepoKkcHaa BOAOpPOAa B HNPHUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE CpENbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEeaKluH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady no temMaM «Meramiey U «Hemertamisl») B COOTBETCTBHM C NpaBWJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHNH C BELIECTBAMH U JIAOOPaTOPHBIM 000pY/I0BAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHMH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

» cpOpMHPOBAHHOCTh YMEHUIH KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(popMaImro,
NOJy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBAa MACCOBOM KOMMYHHKAIMH, IHTEpHET U IpyTUX);
» cpOpMHpPOBAaHHOCTh YMEHHWI COONMIOAATh TMpaBHJa SKOJIOTMYECKH IEJIeCO00pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsi U
OKpYXarollel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

» Juid OOydaromuxcsi ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS: YMEHHE INPHMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

» Ui CIETBIX M CIa0OBUAAMINX OOYYarOIMXCsl: YMEHHE UCIIOJIb30BaTh PEbEPHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.
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3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne i/ HaumeHoBaHuUe pa3iesioB U TeM KonuyecTBo yacos DieKTpoHHbIE (LA(POBDIE)
NMPoOrpaMmblI Bcero KP P o0pa3oBaTe/ibHbIE PeCYpPChI
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
[Tpeamer OpraHUYeCKON XUMHH. https://academy-
1.1 Teopust CTpOCHHUS OPraHHYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
coeaunenuii A. M. Byrineposa ac02-efb16fa49f6a
Hroro no pazueny 3
Paznea 2. Yraesogopoasbl
https://academy-
2.1 I[penenbHbIe YIIEBOAOPOIBI — ANKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02
HenpenenbHble yrieBogopoib: https://academy-
2.2 ATTKEHbL, ATKATHEHbL, ATKHHI 6 0 1 content.apkpro.ru/lesson/4038171e-4158-
’ ’ 4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHuecKHe YTIIeBOIOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4
2.4 TIpUpOIHEIC HCTOYHHIH YTIICBOIOPOZIOR 3 1 0 https://lesson.edu.ru/04/10
U UX nepepaboTka
Hroro no paznery 13
Paznen 3. Kuciopoacoaepskanue oprannieckie coeJuHeHust
https://academy-
3.1 Crnuptel. @enon 3 0 0 content.apkpro.ru/lesson/5439c18b-7440-4b6f-
bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaerunnl. KapOOHOBBIE KUCTOTHI. https://academy-
3.2 CrosbIe ShHpE! 7 0 1 content.apkpro.ru/lesson/8664b319-0ba3-
4945-pb076-cb7ae5858b90
https://academy-
3.3 VriaeBoabl 3 1 0 content.apkpro.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0
Hroro mo pazueny 13
Pasnen 4. A3oTcoaeprkainye opraHndecKue coeIMHeHus
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3 0 0 content.apkpro.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e
Hroro no pazueny 3
Pa3nen 5. BoicOkOMOJIeKYJISIPHBIE COeTUHEHUSI
51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 0 0 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBHIEE KOJIMYECTBO YACOB I10O 34 2 5
I[TPOI'PAMME
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KUIIACC

Ne HaumeHoBaHue pa3esioB U TeM MPOTrpPaMMbl Komriectso wacos JJICKTPOHHEIC (HPPOBLIC)
n/n Bcero KP mnp oOpa3oBaTejibHbIE pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenne atomoB. Ilepnoguyeckuii 3aKoH u
1.1 IMepuoanyeckasi cucTeMa XHMHYECKHX 3J1eMEHTOB 3 https://lesson.edu.ru/04/10
J. . MenaeJsieeBa
1.2 XuMHYeCcKHE peaKIuu 6 1 1 https://lesson.edu.ru/04/10
1.3 Ctpoenne BemecTtBa. MHOrooépasue BemecTn 4 https://lesson.edu.ru/04/10
Hroro 1o pasueiny 13 https://lesson.edu.ru/04/10
Paznen 2. Heoprannueckasi XuMus
2.1 Meraibt 6 1 https://lesson.edu.ru/04/10
2.2 Hemerasuibl 8 1 1 https://lesson.edu.ru/04/10
2.3 CBs13b HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB 2 https://lesson.edu.ru/04/10
Htoro o pazneny 16 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHS ¥ KHU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 4. 2 3
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJNYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 10 knacc/ Pynsuruc I'.E., ®enpaman @.I°., AknnonepHoe oo6mectBo «3nareascTBo
«ITpocBemenue»
* Xumus, 11 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3aarenbeTBo
«ITpocBemenue»

METOAUYECKUE MATEPUAJIbI 1JI5s1 YUUTEJIS
http://rushim.ru/books/books.htm Dnekrponnas 6ubIMOTEKa Y4eOHBIX MaTEPHAJIOB 110 XMMUHU Ha
noprasie CnpaBounuk, YMK no xumun

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmerHas komekius « Xumus» [TOK,
POUI,UudoypoK.
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[PWIOXEHNE 1

K PABOYEN [TPOTPAMME
YYEBHOT'O I[TIPEJAMETA
«XUMUS»

[IOYPOYHOE IJIAHUPOBAHUE
[TPOTPAMMBI VUYEBHOT'O ITPEJIMETA
«XUMUSI» (FA30BBIN YPOBEHD)
(10-11 KJIACCBI)
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10 KUIIACC

Ne Tema ypoxa KoanvecTso yacos Jlata wsysenns JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero KP np o0pa3oBaTe/ibHbIE PeCYpPChI
https://academy-
[Tpeamer opraHnuecKoil XUMuM, € content.apkpro.ru/lesson/a9f3d1

1 1 01.09.2023

BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE. 91-5ele-4e24-ac02-
efb16fa49f6a
https://academy-

5 Teopus CTpoeHUsT OPraHUYECKUX COCAMHEHUI 1 08.09.2023 content.apkpro.ru/lesson/c935a5
A.M. BytnepoBa, €€ OCHOBHbIC MTOJIOKCHHUSL. R 8c-ab0e-4c59-9dcf-

20517ae4b52e
IIpencraBienue o Kaaccudukamum https://academy-

3 opranudeckux Bemiects. HomeHkmatypa 1 15.09.2023 content.apkpro.ru/lesson/726ee0
(cucremaTnveckas) ¥ TPUBHAIbHBIC HA3BAHHS R 99-e1a9-410f-b8be-
OpPraHUYeCKUX BEIICCTB. b4cb589aeadl

https://academy-
AJIKaHBI: COCTaB M CTPOCHHUE, content.apkpro.ru/lesson/258ddc

4 TOMOJIOTHUECKUH PsijT 1 22.09.2023 06-ec23-473c-b3d7-

ed82fcaddd02
https://academy-
MeraH u 3TaH — mpocTenme content.apkpro.ru/lesson/258ddc

S MPECTaBUTENN AIKAHOB 1 29.09.2023 06-ec23-473c-b3d7-

ed82fcaddd02
06.10.2023 https://academy-
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 content.apkpro.ru/lesson/403817
' ’ ' 1e-4158-4bd1-ae98-
18dc1cfb9399
DOTUJIEH Y TTPONUJIEH — MPOCTEHIINe 20.10 .

7 1 https://lesson.edu.ru/04/10
MPEJICTABUTENIN AIKCHOB

8 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1 27.10 https://academy-

OTUJICHA U U3YYCHHC €TI0 CBOMCTBY

content.apkpro.ru/lesson/53cd23
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

79-2a45-43b1-9f67-

7ebcdaf03ce0
Ankanuensl. bytaguen-1,3 u 03.11
9 MeTuinoyTaaues-1,3. Ionydenue https://lesson.edu.ru/04/10
CHHTETUYECKOT0 KaydyKa U pe3uHbI
ATKHUHBIL: COCTaB M OCOOCHHOCTH CTPOCHUS, 10.11
10 TOMOJIOTHYECKUH PsAA. AUCTHICH — https://lesson.edu.ru/04/10
MPOCTEUILINN MPEICTABUTEIb AIKUHOB
17.11 https.//academy-
11 BbrumciieHus mo ypaBHEHUIO XMMHAYECKOU content.apkpro.ru/lesson/7dada0
peakuuu 27-8448-418f-b416-
fbaledd4ab6d
01.12.2023 https://academy-
12 ['eHeTnveckas CBs3b YIrIICBOJOPOJIOB, content.apkpro.ru/lesson/d86d7d
MPHHAIICKAIIMX K Pa3IHYHBIM Kjaccam 00-d5b4-491d-aded-
c3ddal9feef4
[IpupoaHbIEe HCTOYHHUKH YIIIEBOAOPOIOB: 08.12.2023
13 NPUPOJHBIN ra3 v MOMYTHBIE HEPTAHBIE Ta3bl, https://lesson.edu.ru/04/10
He(PTh U IPOAYKTHI €€ mepepaboTKU
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB: 15.12.2023
14 MPUPOJIHBIN ra3 v MOMYTHBIC HETIHBIC Ta3bl, https://lesson.edu.ru/04/10
He(PTh U IPOAYKTHI €€ epepadoTKu
15 KonTtponbHast paboTta no pazueny 22.12.2023 https:/lesson.edu.ru/04/10
«YTIIeBOAOPOIBD)
16 [IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJI 29.12.2023 https:/lesson.edu.ru/04/10
1 9TaHol. BogopoaHas cBs3b.
12.01.2024 https://academy-
17 MHOT0aTOMHbBIE CIIUPTHI: STHICHIITUKOIb U content.apkpro.ru/lesson/5439c1
TIIALEPUH 8b-7440-4b6f-bf84-
c04fa471694f
18 deHoIT: CTpOEeHUE MOJIEKYIIbI, (PU3NYECKHE U 19.01.2024 https://academy-

XUMHNYCCKHUC CBOﬁCTBa, MNMPUMCHCHHC

content.apkpro.ru/lesson/461aa9
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

c8-c0ef-4827-a8e5-

d12a0bedc826

26.01 https://academy-
19 Anpaeruapl: GopMabIeriI U aleTalbIeTHI. content.apkpro.ru/lesson/649883
AueToH b8-7c5f-4f16-896e-
10a2278b08f1
02.02 https://academy-
20 OIHOOCHOBHBIE IIPE/ICIbHBIC KAPOOHOBBIE content.apkpro.ru/lesson/8664b3
KHUCIIOTBI: MypaBbUHAs U YKCYCHAast 19-0ba3-4945-b076-
ch7ae5858b90
. 09.02 https://academy-
21 Hpacririecias pa6f) ra Ne 2. «Cpoiictaa content.apkpro.ru/lesson/b4feaa0
PacTEOpa YREYCHON KHCTOTED 4-3438-4b57-a3ec-ha0f9fe63c0d
16.02 https://academy-
99 CreapuHOBasi U OJICMHOBASI KUCIIOTHI, KaK content.apkpro.ru/lesson/9834d4
MPE/ICTABUTEIN BBICIINX KAPOOHOBBIX KHUCIIOT 08-386d-444a-8de3-
7efba8b98cdb
23 Mpe1ia kak conu BBICIIHX KapOOHOBBIX 01.03 https:/lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIee JIeHCTBHE
24 Apensl: 6eH301 U TOITyoJ. TOKCUYHOCTb 15.03 https:/lesson.edu.ru/04/10
apeHoB
CroxHble 3QUPBI KaK MPOU3BOIHBIE 22.03 https://academy-
25 KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f
3¢hupoB 2-a0d4-4945-a0eb-1e59cd5f4dof
XKupsl: runponn3, npuMeHeHNE 29.03 hitps://academy-
26 6H0H0£quCKaﬂI£lHB)KHp0B ’ content.apkpro.ru/lesson/71ac43f
2-a0d4-4945-a0eb-1e59cd5f4d9f
) 05.04 https://academy-
VYraeBojpsl: cOCTaB, KiIaccuukanus.
o content.apkpro.ru/lesson/709ce4
27 Baxxueiinre mpecTaBuTeNu: TIF0K03a,

¢bpykTo3a, caxapo3a

3a-deb6-4281-963b-
01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

KanMaJ'I 1 OEJUII0JI03a KaK ITPUPOJHBIC

19.04

28 1 https://lesson.edu.ru/04/10
IIOJIUMEPBHI
KonTponpHas padboTa mo pazueny 26.04
29 «Kucnopoacoaepskaliye opraHn4ecKkme 1 1 https://lesson.edu.ru/04/10
COCIMHCHUS»
23.04 https://academy-
30 AMUHLL METHIAMIH H AHILTE 1 content.apkpro.ru/lesson/0c608a
' 59-4c69-4481-839e-
9205f201b73e
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC 03.05 hitps://academy-
31 OpraHHaecKIe COSHEHIA, HX 1 content.apkpro.ru/lesson/c2f2f3d
OHOJIOTUYECKOE 3HAUCHUE. f[enmxm 1-43d1-4873-ace0-
78eca6009628
17.05 https://academy-
39 besku Kak mpupoaHbIe 1 content.apkpro.ru/lesson/c2f2f3d
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS 7-43d1-4873-ace0-
78eca6009628
33 OCHOBHbIC MOHATHS XHMHH . 1 24.05 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COCTUHCHUIN
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA. 1 31.05 https://lesson.edu.ru/04/10
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
M Tema ypoka Kosmuecrso yacos Jlara wsyuenus JiieKTpOHHbIE HU(POBbIE
n/n Bcero KP np o0pa3oBaTejbHbIEe PeCypChI
1 XHUMHHCCKH OICMEHT. ATOM. INCKTPOHHA 1 06.09 https://lesson.edu.ru/04/10

KOH(UTYypaIus aToMOB
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHucTeMa XMMU4YecKux 3jemMeHToB /1. U.
MeneneeBa, X CBsSI3b C COBPEMEHHOM
TEOPHUEU CTPOCHUS ATOMOB

13.09

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEPUONYECKOTr0 3aKOHA U CHCTEMBbI
xumuueckux asementoB .. MeHaeneeBa B
Pa3BUTHH HAYKH

CTpOGHI/Ie BCIICCTBA. XuMuueckas CBA3b, eé
BU/JbI;, MCXaHU3MBI o6pa30BaH1/151 KOBAJICHTHOM
CBA3U. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHusa. Bemnrecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI

[lonsiTe 0 nucnepcHbIX cuctemax. Mctunubie
Y KOJUTOUJHBIE pacTBOPBI. MaccoBas 10715
BEILIECTBA B pacTBOPE

Knaccudukanus u HoMeHkIaTypa
HEOPraHUYECKUX COeNUHEHUN. [ eHeTnyeckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHWYECKOW U OPraHUYEeCKON XMUMHH.
3aKOH COXpaHEHMS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPH
XUMUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHUYECKOE pPAaBHOBECHE

20.09

27.09

04.10

18.10

25.10

01.11

08.11

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «Bnusaue
pa3nuYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

15.11

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11

DnekTponuTHYeckas aucconnanus. [lonsarue o
BOJIOpOAHOM moka3zarene (PH) pactBopa.
Peakniun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIICCTB

29.11

https://lesson.edu.ru/04/10

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
[TonsiTre 06 31eKTpoIK3€e paciyiaBoB U
pacTBOpPOB COJIEH

06.12

https://lesson.edu.ru/04/10

13

14

Kontponbnas padota no pasaeny
«TeopeTnyeckre OCHOBBI XUMHUUY

Merauibl, ux nonoxerue B [lepuoauueckoit
CHUCTEME XUMUYECKUX 3i1eMeHToB [I. .
MeneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO0mue dpuznyecKrue CBOMCTBA METAILIOB

13.12

20.12

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

16

17

18

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PSiJT
HanpsH>KEHUA METaJJIOB

XHUMHYECKHE CBOMCTBA BAXKHEHUIIIMX METAJIJIOB
(HaTpwii, KA, KAJIbIMI, MATHAN, aTFOMUHHN )
U UX COeJUHEHUU

XnMHUyecKre CBOMCTBA IMHKA, JKele3a U UX
COE€TMHEHUH

XHUMHUYECKHE CBOWCTBA XpOMa, MEAU U UX
COE€IUHEHUN

27.12

10.01.2024

17.01

24.01

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[IpaxTnueckast padora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 337124 110 TeEME
«Meramns"

31.01

https://lesson.edu.ru/04/10

20

Hewmeramnsl, ux nonoxenue B [lepuoanyeckon
CUCTEME XMMHUYECKUX dJ1eMeHTOB /1. 1.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB

07.02

https://lesson.edu.ru/04/10

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTtponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposa)

14.02

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COE€IUHEHUN

28.02

https://lesson.edu.ru/04/10

23

24

XuMHUYECKue CBOMCTBA a30Ta, pocodpa 1 ux
COCTUHEHUN

XHWMHYECKHE CBOMCTBA yTepoia, KpEMHUS U
HUX COeOUHEHUN

06.03

13.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

IIpuMeHeHre Ba)KHEUIIUX HEMETAIOB U UX
COCTUHEHUN

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
Teme «HemeTranney. Beranciaenns mo
YPaBHEHUSIM XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKHE PACUETHI

20.03

27.03

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

27

[IpaxTuueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
"HemeTasst"»

03.04

https://lesson.edu.ru/04/10

28

KonTponbHas pabota mo Temam «MeTamib u
«HemeTtaminy

17.04

29

30

HeOpFaHI/I‘IGCKI/Ie 1 OPraHnv4CCKHUEC KUCIIOTHI.
HeOpFaHI/ILIeCKI/IC " OPraHUYCCKHUEC OCHOBAHUA

AmdoTepHble HEOpraHU4eCKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

24.04

01.05

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

Ponp xuMun B 00ecriedeHN SKOJIOTHYECKOM,
SHEPTeTHYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHU MEAUITUHBI

08.05

https://lesson.edu.ru/04/10

32

[Ipencrasnenus: 06 0OMUX HAYUIHBIX
MPUHIHUIIAX TPOMBIIUIEHHOTO MOIYYEHUs
BaXHEHIITNX BEIIECTB

15.05

https://lesson.edu.ru/04/10

33

UYennoBek B MUpE BEMIECTB U MATEPHAIIOB.
XuUMHS U 300pPOBbE YEIOBEKA

22.05

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

33
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[HPWIOXEHUE 2

K PABOYEI [TPOTPAMME
YYEBHOI'O I[TPEAMETA
«XUMHMS»

OOH/bI
OLEHOYHBIX CPEJICTB

VYEEHOI'O [TIPEJMETA
«XUMHUS» (BA30BLIM YPOBEHD)
(10-11 KJIACCEI)

29



Vueonuk: Xumus. 10 kinacc: yue0. ais obmeoopaszoBat. opranu3anuii I'.E. Pyasuruc, @.I'. ®enpaman. — M.: [Ipocsemenne, 2020. — 224 c.

No DOopMBbI KOHTPOJISI Nctounuk Ha3nauenne nmpoBepouHOil pabOThI
ypOKa 1o
IJIaHy
8 Ilpakmuyeckasn paboma Nel" I'.E. Pynzurtuc, @.I' ®enbaman ®opMHUpoBaHUE YMEHUH NOJIy4YaTh 3TUIIEH OKa3bIBATh IIEPBYIO
Xumus 10 knacc: ydeOHUK [Tt MOMOIIb [IPH 0XKOTaX U TPaBMax, CBA3AHHBIX C PEAKTUBAMU U
[Toyuenue sTH/IeHA U U3yYeHue 0011€00pa30BaTENbHBIX 71a00PaTOPHEIM 00OPYIOBAHUEM.
P — opranuzauuii I'.E Pynzutuc, ®©.I
®enpaman- M.: [Ipocsenienue,
2020.-224c.
16 Koumponvnasa paboma Nel 1.T'apa H.H. Xumus. Omnpenenenre chOpMHUPOBAHHOCTH YMEHUH:

«Yzeneeooopoowl. Ilpupoonvie
UCMOYHUKU Y21€6000P0008.)

KoHTpobHBIE ¥ POBEPOYHEIC
pab6otsl. 10 - 11 knaccsr /
H.H.T'apa. — [Ipoda, 2004.

2. Pagenxuit A.M.
Hunaxktuueckuit matepuan: 10 -
11 xnaccer: [Tocobue gus
y4HTeNel 0011eo0pa3oBaTeIbHBIX
3aBeneHuil. M.: [Ipocselenue,
2008-2010 rr.

OOBSCHATh NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKaHOB
,AJIKEHOB, AJKUHOB, QJIKaJUCHOB, apeHOB Ha OCHOBE
MPEJICTABICHUIA O THOPUIN3AIIUU OPOUTATICH aToMa yTiepoaa.
OTtnuyaTh TOMOJIOTH OT U30MepoB. Ha3bIBaTh yrieBoa0opo/Ibl
10 MEXTyHapOJIHON HOMEHKIIAType.

CocTaBisiATh  ypaBHEHMS XUMUYECKUX peaKiuid,
XapaKTePU3YIOMINX XUMHUYECKHE CBOWCTBA YTIIEBOIOPO/IOB.
Pematp pacu€THble  3aJa4yd  Ha BBIBOJ (POPMYJIBI
OpraHu4eckoro BeniecTtBa. Jloka3pIBaTh  HENpeIeTbHbIN
XapakTep CBsi3ed C IOMOINBIO KAauyeCTBEHHOW peakIMH Ha
KpaTHBIE CBSI3H.

XapakTepu30BaTh COCTaB IMPUPOJHOTO Traza U IMOMYTHBIX
He(TSAHBIX T'a30B.

XapaktepHu3oBaTh crocoObl nepepadboTku HePTH. OOBICHATH
oTinyre OeH3MHa NPSIMOI MeperoHKU OT KPEKUHI-O0eH31HA.
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21 Ipakmuueckas paboma Ne3. I'.E. Pynzutuc, ®.I" ®enpaman dopMuUpOBaHUE YMEHUN MTPOBOAUTH OIBITHI MO MOJYYECHHUIO
Xumus 10 knace: yueOHUK 1715 YKCYCHOM KHCJIOTBI U U3YYEHUIO €€ CBOMCTB, OTJINYATh
«Ilonyuenue u CBOHCTBA KAPOOHOBBIX | 6 11160GpaszoBaTEbHbIX MypaBBUHYIO KMCIIOTY OT YKCYCHOM C HOMOLIBIO XMMHYECKHX
Kuejaor» opranusarmii [.E Pymsuruc, ®.I' | peakiuii, COCTaBJIATh OTYET O MPAKTHUECKON padoTe.
®enpaman- M.: [Ipocsenienue,
2020.-208c.
34. Koumponvnas paboma Ne3 1.T'apa H.H. Xumus. Omnpenenenre chOPMUPOBAHHOCTH YMEHUH:

"Kucaopoaocoaep:kamniue u
a3oToco/ep:Kale XuMHYECKHE
coequnenusn"

KonTponbHbIe 1 TpoBEpOUHbIE
pabotsr. 10 -11 kmaccer /
H.H.I'apa. — [Ipoda, 2004.

2. Paneuxnit A.M.
Hunaxtuueckuit matepuan: 10 —
11 ximaccer: [Tocobue g
yaHTeJIeH 001e00pa3oBaTeIIbHBIX

3aBeneHuii. M.: [IpocBelienue,
2008-2010 rr.

OOBACHATH 3aBUCHUMOCThH CBOMCTB CITUPTOB, aJIbJICTHIOB,
KapOOHOBBIX KHCIIOT, CJIOKHBIX 3(UPOB OT CTPOCHUS UX
(YHKIMOHATILHOM TPYTIIIBL.

[IpoBOIUTH KaUECTBEHHBIC PEAKIIMU HA CIIUPTHI, AJIbJICTUIBI,
KapOOHOBBIE KUCIIOTHI

CocTaBnATh ypaBHEHUS PEAKIIHii, TOATBEPHKIAIOIIUX
CBOMCTBA KHCJIOPOIOCOICPKAIIMX OPTaHUYECKUX
CO€IUHEHMH.

CocTaBisATh ypaBHEHUS PEAKLINM, XapaKTEPU3YIOLIUX
CBOMCTBA aMHUHOB.

OOBACHATH 3aBUCUMOCTH CBOMCTB @aMUHOKHCIIOT OT CTPOCHUS
uX QyHKIHUOHATBHBIX TPYIIII.
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Koumponvnas paboma Ne 1
«¥Yraesoaopoabl. [IpupoaHbIe HCTOYHNUKH YIJIEBOOPOIO0B.»

TlogcuurensHad 3ammcka
KonTponbnas padora Ne 1 B 10 kiacce mo teme «YriieBoaopoasbl. [IpupoaHbie HCTOYHUKH YIJI€BOOPOI0BY» COCTOUT M3 IBYX YaCTCH:
1. JleBsATH TECTOBBIX 3aJIaHUI TECTOBBIX 3aJaHUH (KaXK10€ OIleHUBaeTCs B 1 Oaiw)

2. OrtkpbITas 4acTb. (3 3a7aHUA).

1 3amanue 2 3aJaHme

3 3amaHue

Hanucats ypaBHeHHs peakliiy 10 cxeme. 3a Kak10e
MpaBUJIIbLHOE HATMCAHHOE YpaBHeHue — | Oasn

Ob6nactu npumeneHus — 2 6asia

Pemmts 3amauy — 3 Ganmna

Bpewmst BeinonHeHUsI KOHTPOIbHOU paboThl — 40 MUHYT
HToro: 3a Bce MpaBHILHO BBIOJHEHHBIC 3aaHust — 18 OayuioB
17 — 18 6amioB — «5»
12 — 16 GamioB — «4»
8 — 11 6amtoB — «3»

Konrtponsnas padora Nel

Yraesonoponsl. IlpupoaHbie HCTOYHUKH YIJ1€BOAOPOAOB
Bapmnanr 1

YACTD A. TecroBble 3aJ1aHus C BBIOOPOM OTBETA

1. OGmas dpopmyna apeHOB:

A. CnH2n+2_ b. CnHZn_ B. CnHZn-Z. T. CnH2n-6

2. Yrnesonopon ¢ popmynoit CHz—CHs oTHOCHUTCA K Kitacey:

A. ATKaHOB. b. AnkeHoB. B. Ankunos. I'. Apenos.

3. Mzomepom BemiectBa, hopmyna koroporo CH>=CH—CH>—CHj,
SIBJISIETCSL:

A. 2-MetunbyteH-2. b. byren-2. B. Byran. I byrun-1.
4. lpeapiAyM TOMOJIOTOM TEHTajueHa-1,3 sBusercs:

A. byranuen-1,3. B. Iponaauen-1,2.

b. I'excaguen-1,3. I'. IlenTan.

5. BemecTBo, 111 KOTOPOTO XapakTepHA PEAKITUS 3aMEIICHHUS

KonTtponbHas pabora Ne 1

Yraesonopoasl. IlpupoaHbie HCTOYHUKY YIJI€BOAOPO/AOB

Bapuanr 2

YACTD A. TecroBble 3ajaHUs C BHIOOPOM OTBETA

1. O0mias hopmysa agKaHOB:

A. CnH2n+2_ B CnHZn_ B CnH2n-2.

2. YrneBoaopos, popmyra KOTOporo
OTHOCHTCS K KJaccy:

A. AnkanoB. b. AnkeHos. B. AnkuHoB. I'. ApeHos.

3. M3omepom BemectBa, hopmyna koroporo CHz—CH=CH—CH3s, siBisercs:

A.Tlentun-2. b. byran. B. byrten-1. I'. byrun-1.

4. TlocneayrommM roMoJIOTOM OyTaHa SIBJISIETCS:

T. CnHZn-6
CH3—C(CH3) =""CHzy,

A.Tekcan. b. Ilponasn. B. IIponen. I'. Ilenran.
5. BemecTBo, 411 KOTOPOrO XapakTepHA Peaklysl IPUCOETUHEHUS:
A. T'excaH. b. IIponas. B. IIponen. I'. Okran.

6. BemecTBo, A1 KOTOPOro XapaKTepHa peaklys THAPUPOBAHHUS:
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A. byran. b. byren-1. B. Bytun. I'. Byraguen-1,3.

6. BemecTBo, 17151 KOTOPOTO HE XapaKTepHA peaklus THAPUPOBAHHS:
A. IlporeH. b. Ilpomnan. B. Otun. I'. Oren.

7. @opmyna BemecTBa X B LIETIOYKE NPEBpaIlEHUN

CHs — X —H2.Ni copy:

A. COsq, b. CoH2  B. CsHs. r. CoHs.

8. ®opMyITbI BEMIECTB, BCTYIAIONIUX B PEAKIIUIO IPYT C APYTOM:
A.CoHsu CHa B. CsHe 1 H20.

b.C3Hs u H» I'. CoHs u Ho.

9. IIpu mostHOM cropanuu 1 11 razoo0pa3HOro yriieBoaoposa (H. y.)
obpazoBaiiocs 2 11 okcuzaa yriaepoza (1V). YrineBogopoaoMm sBisieTcs:
A. bytan. b. Meran. B. IIponan I'. Oran.

YACTD b. 3aganus co cBOOOIHBIM OTBETOM

10. Hanuiure ypaBHEHHsSI XUMUYECKUX PEAKIUH ISl CIEAYIOLIUX
IIPEBPAILICHUN:

CHs— CH3C1— C2He—C2HsNO>.

Jaiite Ha3BaHUA IPOYKTOB PEAKLIAMN.

11. [lepeuncnure 06IaCTH IPUMEHEHHS AJIKEHOB.

12. Ipu cxxuranuu 29 r yriieBoiopo/ia 0opazoBanoch 88 r okcuaa
yriepona (1V) u 45 r Boasl. OTHOCUTENBHAS TUIOTHOCTH BEIIECTBA 110
BO3/yXy paBHa 2. Haiinute MonekynsapHyto (GopMyiy yrieBoaopoa.

A. Meran. b. IIponan. B. IIponen. I'. OraH.
7. BemectBo X B LIENIOYKE MTPEBPALLEHUI
HCI

CsHg ---> CH>=CH—CH3 7> X

A. 1,2-Jluxnopnpornas. B. 2-XnopnponaH.

b. 2,2-TuxnopnponaH. I'. 1-Xnopnpormnas.

8. ®opMyJIbl BEUIECTB, BCTYNAIOMINX B PEAKIUIO APYT C IPYTOM:

A. C3Hgu Oz. B. CsHiou HCI.

b. CoHsau CHa. I'. CsHs 1 H20.

9. Ilpu monHOM cropanuu 3 11 (H. y.) ra3000pa3HOro yrieBoaopoaa
oOpazoBaiioch 3 1 (H. y.) okcuaa yriueponaa (V). Yrinesogopoaom sBisercs:
A.byran. b.Meran.  B. Ilponas. I'. Oran.

YACTD b. 3ananust co cBOOOIHBIM OTBETOM

10. HanummTe ypaBHEHHUS XUMHUYECKUX PEAKIUH IS CIIEAYIOLINX
IIpEBpALICHUM:

CaCy— CoHo— CeHe— CsHsNO-.

JlaiiTe Ha3BaHUS NPOYKTOB PEAKLIAMN.

11. Tlepeuncnute 061aCTH MPUMEHEHHUS AIKaHOB.

12. Ilpu moHOM cropanuu 3r yrieBoopoaa noxyuwiu 4,48 11 (H.y.)
YIJIEKUCIIOro ra3a u 5,4 T Bojibl. OTHOCHUTENbHAS INIOTHOCTH BEIIECTBA MO
BO31yXy paBHa 1,03. BeiBeaure MonekyIsipHyt0 GopMyJTy yIiIeBOAOPOA.

Omeemvl u pewienuss K KOHMpOabHOU pabome Ne |

«¥YraeBogaopoanl. IIpupoanbie HCTOYHUKH YIJIEBOA0POI0B»

Tect

OTkpbITast 4aCTh

| — BapuanT

3amanue 10

Il — BapuanT

3amanue 10
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CH4 + Cly — CH3C1 + HCI
CH3C1 + 2Na —. C2Hg + 2 NaCl

C2He + HNO3 —C;HsNO2 + H20

Samanue 11
AJIKeHbI IPUMEHSIOTCS B KAYECTBE UCXOIHBIX MTPOIYKTOB B
MIPOU3BOJICTBE MOJIMMEPHBIX MATEPUAJIOB (IJIACTMACC, KAYYyKOB,

MJICHOK) M IPYTUX OPTraHUYECKUX BEIICCTB.

3amanue 12
CH, + 0, - CO, +H,0
m(C)=£88=241"> m(H)=£45=51‘> Xyzﬁizzs
44 18 121
C,Hs — mpocTeiimas gopmyna
M 58
M{(C:Hs) =24 +5=29; M, =29-2=58; — 2 =)

M, (C,H) 29
C4H;, — ucrunnas popmymna

©5terka.com

CaC, + H20—.Ca(OH), + C2H>
3C2H2— CeHe

CsHs + HNO3 —CsHsNO2 + H20
3amanue 11
['maBHOE MpUMeHeHUe AJIKAHOB — HCIOJIb30BaHNE B KauecTBe ToIIuBa. M3
BEIIECTB TAK)KE U3TOTABIMBAIOT PACTBOPUTEININ, KOCMETHUUYECKUE CPECTBA,
ac(anbT.
3aganue 12
M(CxHy) =1,03*29=30r/mo1nb; n(CxHy)=3/30=0,1mo15;
n(C0O2)=4,48/22,4=0,2m0b;
n(H20)=5,4/18=0,3Mo11b;
0,1 0,2 0,3
CxHy + 02 -> CO2 + H20
1CxHy + 02 -> 2C02 + 3H20
X=2; y=6;
OtBer: C2H6-3TaH.

Koumponvnas paboma Ne 2

«Kucjiopogocoaep:kaime 1 a30ToCoiep:Kane XHMAYEeCKHe COeTHHEHM S

TlogcauTensrHad 3ammmucKa

Kontponbras padota Ne 2 B 10 kimacce o reme « Kuejiopogocoaep:kaiye u a30Toco/iepkaiiue XuMH4ecKue COeTUHEHsI» COJICPKUT 3aJaHus

OTKPBITOT'O THIIA.
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1 3amanue — 5 Oa/IoB

2 3ajanue — 6 6ayUIoB (3a Kax10€e ypaBHEHHE — 2 Oaiia)
3 3amanue — 8§ 0aIoB (3a KaXK10€ ypaBHEHHE — 2 Oasuia)
4 3ananue 3 Oaiuia

Bpemst BeimoHeHMsI KOHTPOJIbHOU paboThl — 40 MUHYT
WToro: 3a Bce MpaBHIILHO BBIOJHEHHBIC 3aJaHusI — 22 0aJUIoB
21 — 22 6amnoB — «b»
16 — 20 6amioB — «4»
11— 15 6amioB — «3»

Konmponvnas paboma Ne 2
«Kuciopoaconep:xkaiue OpraHu4ecKne coeTuHeHNs»

Bapmuanr 1
1. Onpenenure Kiaacchl COSAMHEHHM, JaliTe Ha3BaHUs BEIIECTB, (OPMYIIbI
KOTOPBIX:
A. C;HsCOH b. HCOOH
B. CcHsCOOCHs  I'.CH3OH . NH2 - CH2 — COOH

2. Hanumure ypaBHEHUs peakLus:
A. DTaHoja ¢ MPONUOHOBON KHUCIOTOM
b. Okucnenus mypaBsuHOTro anpaeruaa ruapokcuaoM meau (I1).
B. MetniiaMuHa ¢ COJSTHOW KUCIIOTOM.

VYKaxuTe HMX THUI, YCJIOBHS OCYUIECTBICHHS M HA30BUTE HCXOJIHBIE
BEIIECTBA U MPOIYKTHI PEAKITUH.
3. Hamumure ypaBHeHUs peakUuid, OpH TOMOIIM KOTOPBIX MOXHO
OCYIIECTBUTD MPEBPALIECHUS IO CXEME:
CH4 — C2H2 — CH3COH — CH3COOH — (CH3COO)2Mg.

VKaxuTe yciaoBUsl OCYLIECTBICHUS PEaKLIUi U Ha3BaHUS BCEX BEILECTB.
4. Ilpu BocctaHoBneHuu 12,3 r HUTpoOEeH301a ObLIO OTYyUYeHO 8,5 I aHWJINHA.
Paccumraiite MaccoByr O BbIXOJA AHWIMHA OT TEOPETHUYECKHU
BO3MOKHOTO.

Koumponvnas paboma Ne 2
«Kuciaopoacoaep:kamme opraHn4ecKue coeJHHEHUsD)
Bapuanr 2
1. Omnpenenute Kiaccsl COEAMHEHMH, NaliTe Ha3BaHUs BEILECTB,
(hopMyIIbI KOTOPBIX:
A. CH, OH—CHOH-CH20H b. CéHsOH
B. CH30CH3 I'. CH3COO CHs [I. CH3-CH2-CH2-CH2-NH>
2. Hanmmmmre ypaBHEHUsI peaKuii:
A. TIponoHOBOI KMCIIOTHI C TUAPOKCUIOM HATPUS.
b. YkcycHolt kucnotsl ¢ xjaopuaom ¢ocdopa (5).
B. AMMHOYKCYCHOM KUCIIOTBI C TUPOKCHUIOM HATPHUS
VYKa)KuTe UX THUII, YCIOBUS OCYIIECTBICHHUS U HA30BUTE UCXOJHBIE
BEIIECTBA U MPOTYKThI PEaKIHil.
3. Hanummre ypaBHEHHs peakuuil, pU MOMOIIM KOTOPBIX MO>KHO
OCYILECTBUTH MPEBPALIEHUS 11O CXEME:
CH4 — CH3C1 — CH30H — HCOH — HCOOH.
VYKa)KuTEe yCIOBHS OCYIIECTBIEHHUS PEaKLMi M Ha3BaHUS BCEX
BEILIECTB.
4. B opraHn4eckoM BEIIECTBE MAacCOBBIE JI0JIM YIJIEPOAa, BOJOPOAA,
KHUCJIOpOJia M a30Ta COOTBETCTBEHHO paBHBI 32%, 6,66%, 42,67%,
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18,67%. BriBenute MoieKyIsapHYIO (opMyidy BellecTBa, COCTABbTE
ero CTpykrypHyio ¢dopmyry. K kakomy Kiaccy COeIMHEHUMN
OTHOCHTCSI IAaHHOE BEUIECTBO?

Omeemul u pewieHus K KOHMpPoOIbHOU pabome Ne 2
«Kucjiopogocoaep:kaiiye 1 a30Toco/iep:Kalie XHuMHYeCKHe COeTHHEHH s »

| — BapuanT
3aganue 1
A) IPONTMOHOBHIN aJIbICTU]T
b) mypaBbuHas kucnora
B) MeTunoBsIii 3pup IpONMMOHOBOH KHCIOTHI
I') meTanon
J1) aMMHOYKCYCHast KUCJIOTa
3aganue 2
A) C2Hs0H+ CH3-CH2-COOH= CHz3- CH2-COO-C,Hs+ H.0
b) HCOH + 2Cu(OH)2 = HCOOH + Cu20 + 2H.0
B) CH3NH2 + HCI= CH3NHa3CI
3ananue 3
2CHs =3H2 + CoH2
C2H2 +H20 — CH3COH peakuus Kydeposa
CH3COH + Ag20O — CH3COOH + 2Ag peakuusi cepeOpstHHOTO 3epKajia
2CH3COOH + Mg — (CH3COO0)2Mg +H>
3amanue 4
CsHsNO2+3H2=CsHsNH2+ 2H.0
M(CeHsNO2)=123r/m0mB
M(CeHsNH2)=93r/momnb
npornopuus: 12,3/123=X/93
X=9,3r-nokHo nonyuutsest anunuHa npu 100% Beixoze
(8,5:9,3)*100%=91,4%-BbIX01

Il — BapuanT
3aganue 1
A) rmunepuH
b) denon
B) numeTnnoBelii 3¢up
') MeTHI10BBIM 3(Up YKCYCHON KHCIOTHI
1) 6ytunamun
3agaHue 2
A) NaOH + CH3-CH>-COOH= CHz- CH>-COONa+ H>O
B) CH3COOH + PCls = CH3COCI+ POCls+ HCI
B) NaOH + NH2-CH,-COOH= NH2- CH>-COONa+ H20
3ananue 3
CHas + Cl2 = CH3CI + HCI.
CH3CI + KOH = CH30H + KCI.
CH30H + CuO = CH20 + H20 + Cu
2CH20 + NaOH = HCOOH + CH3OH.
3amanue 4
1) ITyctp m (CxHyO;Nk) = 100 r;
2)n(C)=m(C)/M (C)=32,0/12=2,667 Mo,
3yn(Hy=mH)/M (H) =6,66/1 = 6,66 Mo,
4)n (0O)=m (0)/M (0)=42,67/16 =2,667 Mo,
5)n(N)=m (N)/M (N) = 18,67/ 14 = 1,334 momns;
6)x:y:z:k=2,667:6,66:2667:1334=2:5:2:1;
C2HsO2N - rwnmH - aMIHOKHCIIOTA.
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11 kaace

No Tema paboTsI

HaumenoBanue
cpencTBa

OLICHOYHOI'O

Hazuauenue KIM

[IpencraBnenue
OLICHOYHOTO CpEJCTBA
dbonge

B|

Paznen: «TeopeTnyeckue 0CHOBBI XUMUH»

1 XuMHYeCKHe peaKkuum.

KonTtpoabHnas padora Nel

OueHuThb ypoBeHb NMOATOTOBKH IO
azey «XuMn4ecKHue peakunm,

KoMILIEKT KOHTPOJIBLHBIX
3aJaHUi 10 BAPUAHTAM

Paznen: «Heopranumyeckasi XUuMHA»

2 Ilpakmuueckas padoma Ne 1.

Ha CKopocmb Xumuyeckoii
eaxkyuu)

«Bnuanue paznuunvix paxmopos

Ilpakmuueckasn paboma Nel

IIposepump 3nanusn

Komnnexkm npakmuyeckux
Badanuil

Bamad mmo TeMe «HemeTasib»

Pemenne SKCIICPUMCHTAIIbHBIX

[IpakTuueckast padorta Ne2

IIpoBEpUTH 3HaHUS XapaKTEPHBIX

CrIoco0OB HX MOTYUYEHHUSI.

CBOIMCTB HEMETAJJIOB M UX COSAMHEHUN U

KomInekT npakThuecKkux
3aIaHUNA

Paznen: «I'eHeTHYecKAasi CBA3b HCOPraHu4€CKMX U OPrauHunveCKux BEIIeCTB»

4 «Metaiab» 1 «HeMeTaab»

KonTtpouabHas pabora Ne2

O1eHUTh YPOBEHB MOJTOTOBKH 110

azaeny

Kommnekt KOHTPOJIbHBIX

3aJlaHUi 110 BapHaHTaM
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X-11 KontposbHnas padora Nel «XuMnyeckue peakumm»

BapuanT Nel

IIpu BbinotHennu 3agannii A1-A10 u3 npenIokeHHBIX BADMAHTOB OTBETOB
BbI0EpHUTE TOT, KOTOPBIi Bbl CYUTAETE MPABWIBHBIM. 2 0aJ1J1a 32 KaxK/J10€ BEPHO

BBIIIOJIHCHHOE€ 3a1aHHE.

Al. XapakTepucTHKA peaKkuu, ypaBHeHune koropoii 4Fe + 6H20 + 302 —4Fe(OH)s:
1) Coenunenusi, OBP 2) 3amernienus OBP 3) O6bmena ne OBP 4)

Pasznoxenns OBP

A2. Kakas macca yriisi BCTYlIaeT B Peaklni0, TePMOXMMHYECKOe YPaBHEHHEe KOTOPOH

C+02=CO2 + 402 x/I:x, ecam ipu 3TOM BblAeaAWI0CH 1608 KK Tena0TnI?

1)4,8 1 2)48 3) 120 4)240

CH,
AICl; |

... CHz—CH,~CHy—CHz ——> CHz—CH—CH

A3. XuMH4YecKasi peaxkius, ypaBHeHUEe KOTOPOii: CHy—CHy~CH—CHs CHy—CH—CHs

1) lerugpupoBaHus 2) N3omepuszanun 3) [Monumepuzanuu 3)
[Ipucoenunenus
A4. OxucauTelb B peakliMy CHHTE3a aMMHaKa, ypaBHeHue kotopoii N2 + 3H2 = 2NHs +
Q

1) N° 2) HO 3) H*'! 4) N3
AS. Ilpu noBbimennu Temnepatypsl Ha 30 °C (TeMmnepatypHblii Ko3(pGuuneHT paBeH 3)
CKOPOCThH YBeJIHYUTCH

1) B3 paza 2) B9 pa3 3) B 27 pa3 4) B 81 paz
A6. @DakTopbl, NO3BOJAIIIME CMECTUTh XHMHYECKOe PpPaBHOBecHe, /I pPeakuuu
CaO(1)+CO2(r)«>CaCOs3(1)+Q, B cTOPOHY NPOAYKTOB pPeaKINu:

1) [ToBbllieHHE TeMOEepaTyphl U MOHMKEHNUE JaBICHUS 2) [Nonuxenue
TEMIIEPATypPhI U JIaBJICHUS

3) llonnskeHne TeMnepaTypbl M NOBBILICHUE 1aBJICHUS 4) IloBblieHUE
TeMIIepaTypbl U AaBICHUS
A7. lllenounyro cpeay umeeT BOAHBIN pacTBOp coJin, popmysia KOTOPO:

1) AICl3 2) KNOs3 3) KoCOs 4) FeCls
A8. HanboJiee cCHIBHOM KUCJI0TON U3 NMEePEeYrCICHHBIX ABJISCTCH:

1) H2CO3 2) H3PO4 3) H2S04 4) H2SO3

A9. Ocanok o0pa3yercs Ipu B3aMMOAEHCTBHH XJI0PUIA KAJIMA C:
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1) AgNO3 2) NaOH 3) H2S04 4) NaCl
A10. I'mapoJm3y He MoJABepPraercs:

1) ZnSO4 2) Ba(NOs): 3) NazS 4) NH4CI

B 3apanusix B1-B3 ycranoBute coorBercTtBue. OTBET 3alIMIINTE B BUJIE
MocJieI0BaTeJIbHOCTH U PPp.

4 6as1a 3a BE€PHO BBLINIOJTHEHHOC 3a/1aHUC.

B1. YcranoBure coorBercTBue Meskay cxemoit OBP u ko3¢ duunentom nepen ¢popmyJioi

BOCCTAHOBUTEJIA:
CXEMA PEAKIINH KOD®OULIHUEHT
A) 2NHs + 3CuO = 3Cu + N3 + 3H,0 1)2
B) 2NHs + O, =2NO + 3H,0 2)6
B) 6HNO; + 4Cu = 4Cu(NO3), + NO; + H;0 3)4
I) 6Li + N = 2LsN 41
5)5
A B B T
1 4

B2. YcraHoBuTE COOTBETCTBHE MEXKAY COJIBIO U PeaKkumeil cpeabl pacTBopa

COJIb CPEJA PACTBOPA
A) NH:NO3 1) Kucnas
b) K2SO4 2) Hlenounast
B) CaS 3) HeiitpanbHas
I') Bal,
A b B T

B3. YcTraHoBHTE COOTBETCTBHE MEKAY HA3BAaHUEM COJIM U OTHOILICHUEM €€ K THIPOJIU3Yy:

COJIb OTHOUWEHHUE K T'MAPOJIN3Y
A) AI(NO3)3 1) ruApONN3 10 KATHOHY
b) Na,SO, 2) TU/IPOJIU3 TI0 AHUOHY
B) K2SO3 3) rUIpOIIH3 10 KATHOHY U aHUOHY
I') (NH4).CO3 4) ruapONIM3y HE MOABEPTacTCs
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Js 3ananus C1 naiite moTHbINA pa3BepHYTHIi OTBeT.

C1(3 6aana). Mcronb3yst METOI 3JEKTPOHHOTO OajlaHCa, COCTaBbTE YPaBHEHUE PEAKITUU:
Kl + H2SO4 — I2 + H2S + K2SO4 + H20

Onpe):[enHTe OKHCIHTCIIb U BOCCTAHOBUTCIIb.

C2(4 6anaa). Beruucnure pH pactBopa, B KoTopoM KoHIeHTpalus nonoB OH™ (B mMounb/i)

paBHa 1+107"..

C3 (5 6aanoB). Hanumure ypaBHeHMs peakUuid, IpYU NOMOIIM KOTOPBIX MOKHO

OCYHICCTBUTDH CICAYIOIINEC NIPCBPALICHUS:

1 2 3
FeCl, «<——Fe ——» FeCl3 —> Fe(OH)3;

HJ’IH nepexoaa 1 cocraBbTE 3J'ICKTpOHHBII71 6anch, YKaXXUTC OKUCIUTCIIb U BOCCTAHOBUTCIIb.

X-11 KonTposbHas padora Ne2 «XuMunueckune peakuumn»

Bapuant Ne2

IIpu BeimotHennu 3agannii A1-A10 u3 npeaJIoKeHHBIX BADHAHTOB OTBETOB
BbIOepHUTE TOT, KOTOPBIH BbI CUMTAETe NPABUJIBHBIM. 2 6a/1JIa 32 Ka:K10€e BEPHO

BBIITOJTHCHHOC€ 3a1aHHE.

Al. Xapakrepucruka peakuuu, ypasaenue koropoii 4KClO3 — 2KCI + 30z:

1) Coenunenusi, OBP 2) 3amemenus OBP 3) O6mena ne OBP 4)
Paznoxenus OBP
A2. Kakoe K0J1M4€eCTBO TENJIOTHI BbIIEJUTCH NPU B3aUMoJeiicTBUN 5,6 J1 Bogopoaa u
n30bITKOM XJiopa. Tepmoxumuueckoe ypaBuenne Ho+Cl2 = 2HCI + 92,3 k/Ix.

1) 2,3 xJIx 2) 23 x/Ix 3) 46 xIx 4) 230 xIx

Ni, Pt t
.. CH3—CH;=CHz —— CH3—CH=CH;, + H,
A3. Xumuyeckasi peaKkuus, ypaBHeHHe KOTOPOJ:

1) deruapupoBanus 2) Uzomepusaiumn 3) [Nonumepuzanuu 3)

[Ipucoenuuenus
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A4. BoccTaHoBHTEIb B peakiiuu, ypaBHeHue kotopoii 2CO+ 02 =2C02 + Q

1) C*? 2)C* 3) 0° 4) 02
AS. Jlns yBeJIMUeHHs] CKOPOCTH XMMHYeCKOW peakmuu B 64 pa3a (TemmepaTypHbIii
K03(PUIIHEHT PaBeH 2) HAJI0 MOBBLICUTH TEMIIEPATYPY

1) na 30 °C 2) Ha 40 °C 3) Ha 50 °C 4) na 60 °C
A6. @axkTopbl, NO3BOJISIOIINE CMECTUTh XHMHYECKOe PAaBHOBecHE, /JIsl PeaKIuu
2NO(1r)+02(r)«>2NO2(r)+Q, B CTOpPOHY NPOAYKTOB PEAKIIUM:

1) IToBbllIeHHE TEMIEPATYPHI U TIOHMKEHNUE JaBICHUS 2) ITonnxenue
TEMIIEPaTyphI U TaBJICHUS

3) IloHmkeHue TeMIiepaTypbl U MOBBIIICHUE JaBICHUS 4) IoBsbiIeHHE
TeMIIepaTyphl U JaBJICHUS

A7. Kuciyro cpeny uMeeT BOAHBIH PacTBOP €OJIH, (pOPMYJIa KOTOPOIi:

1) KCI 2) ZnSOq4 3) Na.COs3 4) NaNOs
AS8. K HedJIeKTpoJIMTaM OTHOCUTCS:

1) ZnO 2) Ba(OH): 3) H2S04 4) Na2S0Os
A9. I'a3 oOpa3yercst Ipu B3aUMOJelCTBUH CEPHOI KHUCJIOTHI C:

1) AgNOs3 2) NaOH 3) ZnS 4) NazSO4

A10. I'maposu3y He MOABEPraeTcs:
1) K2SO4 2) Ni(NO3)2 3) Naz2S0s3 4) (NH4)2COs3

B 3apanusx B1-B3 ycranoBurte coorBerctBue. OTBeT 3anuumuTe B BUAE
10CJIeI0BATEJIBHOCTH LU PP.

4 6anua 3a BE€PHO BBLINIOJTHEHHOC 3a/1aHUC.

B1. YcranoBure coorBercTBue Meskay cxemoit OBP u ¢gopmyJioii BoccTaHOBHUTEJISI B HEll:

CXEMA PEAKIIMY ®OPMY.JIA BOCCTAHOBHUTEISA
A) Cl, + KOH = KCI + KCIO + H,0 1) KOH
B) H,0 + Agz0 = Ag + O, + H,0 2) Cl,
B) H,0, + Cl, = HCI + O, 3) H,0;
I') O;+ NO = NO;, 4) Agz0
5) NO
A B B T

B2. YcTranoBUTE COOTBETCTBHE MEKIY COJILIO U peaKkuMel cpeabl pacTBopa
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A) K3POq4

B) Ba(CHsCOO),

B) CT(NO3)3

I') NaNOs

COJIb

1) Kucnas

2) lllemounas

3) Heiitpansaas

CPEJJA PACTBOPA

B3. YcTranoBuTe COOTBETCTBHE MEKIY HA3BAHUEM COJIM U OTHOIIIEHUEM €€ K TMIPOJIn3y:

COJIb OTHOILIEHHUE K TNAPOJIN3Y
A) CH3;COOK 1) TMAPOITU3 10 KATHOHY
B) NH4CI 2) TUZPOIIU3 110 AHHOHY
B) Na,CO3 3) THAPOITU3 IO KaTHOHY ¥ aHHOHY
I') NHiNO- 4) THOPONN3Y HE TIOABEPTaeTCs
A B

Js 3apanns C1 naiite moTHbINA pa3BepHYTHIN OTBeT.

C1(3 6anna). Mcnone3ys MeTo 37€KTPOHHOT0 OanaHca, COCTaBbTE YPAaBHEHNE PEAKIINU:

OHpeI[eJ'II/ITe OKHCIHUTECIb 1 BOCCTAHOBUTCIIb.

KMnO4 + Na2SOs+ H2SOs — MnSO4 + Na:SO4 + K2SO4 + H20

C2(4 6anaa). Berunciure pH pactBopa, B koTopoMm KoHueHTpaius noHoB OH™ (B Momb/m)

paBHa 5¢107°.

C3 (5 6aanoB). Hannmnre ypaBHEHMs peakLnii, TP NOMOIIM KOTOPBIX MOKHO

OCYIIECTBUTH CIIEYIOIINE TPEBPALICHHUS:

CuCly«<——Cu —» CuSO; —>Cu(OH),

1

3

Jlnia nepexona 1 cocTaBbTe 3MEKTPOHHBIN OallaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.

OtBetsl kK Bapuanty Nel

Al

A2

A3

A4

AS

A6

A7

A8

A9

A10

1

2

2

2
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B1 B2 B3
A b B r A b B r A b B r
1 3 4 2 1 3 2 1 2
ClI.
+1 .1 +l46 2 0 412 +146 2 41 1 6amn
Kl + H,SO4 ———> I, + H,S + K,SO, + H,O
-1 0
2172 — 5, | [4]B1 %6 ——>d1, ! fa
8
S+6 186 5 8'2 1 S+6 +8e > S-Z
8KI + 5H2SO4 — 412 + HoS + 4KS04 + 4H20
Oxucnurens - H2SO4 Boccranosurens - Kl 1 Gamn
C2.
pH = -Ig[H"] 1 Gasn
[H*]s[OH =101 1 Gann
[H*]1=10[OH]=10110"=10" 1 Gamt
pH = —Ig[H*] =-lg10~" =7 1 6ann
C3.
Fe + 2HCI = FeCl> + H» 1 Gamn
2Fe + 3Cl = 2FeCls 1 G6amn
FeCls + 3NaOH = Fe(OH)z + 3NaCl 1 6ann
OtBetsl k Bapuanty Ne2
Al A2 A3 A4 AS A6 A7 A8 A9 A10
4 2 1 1 3 3 2 1 3 1
B1 B2 B3
A b B r A b B r A b B r
2 3 2 1 2 2
ClI.
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K*Mn*70,42 + Nap,*'s™052 + H™S*0,2 — > Mn*?5™0,2 , Na,"'5™%0,2 + K,*15*%0,2 + H,*0™

KonTtpouabnas pa6ora Ne 2
nmo reMaM « Merta/Lisl» 1 « HeMeTaiab».

| BapuanT
Al. BemecTBOM, B KOTOPOM BAJICHTHOCTH XPOMA HAMBBICIIAS, SIBJISICTCSH

1) CrOg; 2) Cr203;; 3)CrO; 4) CrCla.

A2. CoeqHEeHHEM € KOBAJICHTHOM MOJISIPHON CBA3bIO SIBJISIETCH
1) N2; 3) CCly;

2) Cu0; 4) NaCl.

A3. IIpu B3auMOeiiCTBUM PACTBOPOB KAKHX BelleCTB 00pa3yeTcsi 0CaaoK?

1) CuO u NaOH,;

2) BaClz u H2SOq;

3) NaCl u Ag2S;

4) FePO4 nu KOH.

A4. JaekTpoHHOH (popMYy.I0ii HeMeTaJL1a, KOTOPbI 00pa3yeT Jiery4ee BOAOPOIHOE
coennHenue RH3, aBasieTcs
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Oamn
Mn*+5e 5 Mn*2 2| 2Mn*7, 10 o 2 Mn*? 1
10 Oasn
St -2e ___ , gtb 5 55+4-1Oe_>58+6
2KMnOg4 + 5NazSOz+ 3H2SO4 — 2MnSO4 + 5NazS04 + K2SO4 + 3H20
Oxucnutens - KMnOgy Boccranosurens - NaxSO3 1
Oasn
C2.
pH = —Ig[H"] 1 Gamn
[H*]s[OH =101 1 Gamn
[H]=10%[OH]=10"%510°=0,2-1078 1 6amn
pH = —Ig[H*] = —1g0,2-108= 8- 1g0,2 1 Gamn
C3.
Cu + Cl2 = CuClz 1 6amn
Cu + 2H2S04 = CuSO4 + SO; + 2H,0 1 6amn
CuClz + 2NaOH = Cu(OH)2 + 2NaCl 1 6amn




1) 1S22S22P?;

2) 1S%2522P3;

3) 1S22S5%2P%;

4) 1S%2S22P°,

AS. O0HM CBOICTBOM METAJIJIOB SIBJISCTCH

1) aroMHasi KpUCTAJUTMYECKasi PEIIeTKa;

2) yBeIMYEHNE XUMUYECKOM aKTUBHOCTH CJIeBa HAMPaBO B PsATy aKTUBHOCTH;
3) MIIaCTUYHOCTD;

4) HeOONBIIION panyC aToMa.

A6. B kakoMm psiy 3anMcaHbl peareHThl 1JIS OCYIIeCTBJIEHHSI CXeMbl MPeBPallleHu i
P— P205 — H3POs— K3PO4?

1) O2, H2Si03,KOH;
2) Oz, H20, KClI,

3) O2, H20, K>SOq;
4) O2, H20, KOH.

B1. YcraHoBHTE COOTBETCTBHE MEKAY YUCJIOM MPOTOHOB B aTOME XUMHYECKOTI'0
JIEMCHTA U (l)OpMyJIOﬁ €ro JeTry4ero BOaopoaAHoro COCANHCHU .

A)l4; 1) H2R;
B) 33; 2) HR;

B) 8; 3) RHs;
I') 53. 4) RHs.

B2. Cmech marnusi u oxkcuaa maruust maccoi 10 r oopadorajm u30bITKOM COJISTHOM
KHCJI0ThI. Beigeaniics raz oobemom 8,96 a1 (H.y.). Onpenenure MmaccoBbie 101
KOMIIOHEHTOB CMeCH.

KonTtpoabnas padora Ne 2
mo teMaM «MeTtaaiabs» 1 «HemeTaaasn.

Il Bapuant
Al. BelecTBOM, B KOTOPOM CTeleHb OKUCJIEHHS a30Ta HAUMEHbIIasl, sIBJIsIeTCS
1) NHz ; 2) NO ; 3) N2O ; 4) N2Os .
A2. CoenHeHHEM ¢ HOHHOW CBA3BIO ABJISAETCS
1) O2; 2) NaCl; 3)NHs; 4) HCI .
A3. IIpu B3auMoeiicTBUM PACTBOPOB KAKHX BelllecTB o0pa3yercs ra3?
1) K2COsu H2SiO3; 2) KC1 1 H2COs; 3) Na2CO3 u HCI; 4) CaCO3 u KOH.
A4. JjekTpoHHOH (popMy.I0ii HeMeTaJL1a, KOTOPbI 00pa3yeT Jiery4ee BOJAOPOIHOE
coenuHenue RHas, aBasieTcs
1) 1S22S22P?;
2) 1522522p3;
3) 1522S5%2P*;
4) 1522522P5,
AS. O0IMM CBOMCTBOM HEMETAJLIOB SABJISICTCS
1) cmocOGHOCTH TOJIBKO OT/1aBaTh 3JEKTPOHBI;
2) HalIM4YMe Ha Hapy>KHOM SHEPreTH4eCKOM ypoBHE 4 — 8 3JIEKTPOHOB;
3) criocoOGHOCTH 00pa30BHIBATh HEJNETYUHE BOJOPOIHBIE COSIMHEHUS;
4) )KHIKOE U TBEpAOE arperaTHOe COCTOSTHUE.
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A6. B kakom psiy 3anMcaHbl peareHThl 1JIA OCYIIeCTBJIEHUS] CXeMbl MPpeBpPallleHu i
Li —» Li2O — LiOH — Li,SO,4?

1) Oz, SO3, KOH;
2) 02, H20, BaSOy;
3) O2, H20, H2SOq;

4) Oz, Cu(OH)2, H2S04. 4Li + 02 = 2Li20 Li20 + H20 = 2LiOH 2LiOH + H2S04 = Li2S04 +

2H20

2Li+ +20H- + 2H+ +S042- = 2Li+ +S042- + 2H20 20H- +2H+ - =2H20

B1. YcTranoBuTE COOTBETCTBHE MEKIY YMCJIOM NIPOTOHOB B ATOME XUMHY€CKOT0

3JIEMECHTA U (l)OpMy.]'[Oﬁ €ro JeTry4ero BOAopoaAHOro COCANHCHU.

A) 6;
b) 15;
B) 34;
No.

1) HzR; 6rp.
2) HR; 7rp.
3) RHs; Srp.
4) RHs. 4rp.

B2. Cmech okcnaa u kapOooHaTa kajabuus maccoid 10 r oopadoram u30bITKOM COJISIHOM

KHCJI0ThL. Boigeansics raz oobemom 896 ma (n.y.). Onpenenure maccoBble 1011

KOMIIOHEHTOB CMECH.

MHCTPYKIIMUOHHAA KAPTA

IIpakTuyeckue padornbr Nel-2

Pemenue IKCIMMEPUMEHTAJIBHBIX 3a/1a4 IO TEME «MeTaJiibl 1 HEMETAJLIBI»

Heﬂb paﬁoTbI: BLI60pOM OIITUMAJIbHOI'O BapHaHTa PCHICHHA OKCIICPUMCHTAJIbHBIX 3a1a4
IIPOBCPUTH 3HAHUA XapaKTCPHBIX CBOMCTB METAJJIOB ¥ HEMETAJIJIOB M UX COCAUHCHUIN U

CIIOCOOOB WX MOJTyYSHHS.

Oo6opynoBanue: TpoOUpPKHU, TOpENKa (CIIUPTOBKA), IEPKATEIb ISl IPOOUPOK, CITUUKH.

PeakTHBbLI:

Texnuka 0e3onmacHOCTH:
- ByibTe 0CTOPOKHBI ¢ PaCTBOPAMH IIETIOYEH, KMCIIOT, COJIEN
- OnacaiiTech pacTpecKMBaHHs IPOOUPKU MPH €€ HarpeBaHUU
- CoOmroaiite mpaBuiia paboThl CO CIUPTOBKOH (TOPENIKOi)

- [ToMHHTE O MpaBUIIaX 03HAKOMJICHHS C 3aIIaXOM

- PaboTy npoBOIUTE TOJIBKO HAJl JIOTKOM

-3anpemaeTc;1 OCTaBJIATb Hey6paHHLIMI/I Pa3JIUThIC U PACCHIIIAHHBIC pCAarcHThI.

Xoa padoTsl

3. Omnucanue u pe3yabTaThl OMBITOB 3aHECUTE B TAOJHILY:

Hcxonabie
BEIEeCTBA

HaOmronenns

YpaBHEHUS peakni

BriBoabl

4. Tlpuenute cBo€ paboyee MECTO B MOPSIOK
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