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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1Mo XUMHUHM Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
denepanyny», TpeOOBaHUI K pe3ybTaTaM OCBOCHUS (enepaabHOi 00pa30BaTeIbHOM MPOrpaMMbl
cpenero  obmero oOpaszoBanus (POII COO), mnpencraBneHHbIXx B DepepaabHOM
rocyJJapcTBEHHOM o0Opa3oBarenbHoM cTaHgapte COO, c¢ yuérom Konuenuuu npenojaBaHus
ydyeOHOro mpenMera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoin denepanuu,
peanu3yoNnmX OCHOBHbIE 00pa30BaTe/IbHbBIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTpaTeruu
pasBuTHs BocnuTanus B Poccutickoii @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsokenue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJXO0B K pa3paboTKe IporpaMMbl IO XUMHUH, K OIIPEEICHUI0 0011el cTpaTerun
00yueHHs, BOCIIUTAHUS U Pa3BUTHsI 0OYUYaAIOLIMXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMUs»
quist 10—11 xmaccoB Ha 6a30BOM ypoBHE cOoCcTaBHIIM KOHIeNTyanbHble nonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIEJIEeH, COIepKaHMs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHI K YPOBHIO
ITOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe 0o0pa3oBaHME, TIOTy4aeMO€  BBIIYCKHUKaMH  00I1eo0pa3oBaTeIbHON
OpraHM3alliM, SBISETCI HEOTheMJIEMOW 4YacTblo UX 00pa3oBaHHOCTH. OHO  CIIyXKHT
3aBEpILIAIOIINM 3TAllOM Pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LETOCTHOW CUCTEME XMMHUECKOro 00pa3oBaHMsl. DTH EHHOCTU KacaloTcs
MIO3HAHUS 3aKOHOB NMPHUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHHS U O0ILEH KyIbTYphI YelIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM cpejie.
Peanuzyercs xumuueckoe oOpa3oBaHMEe OOy4arolMXcs Ha YpPOBHE CPEAHEro 0OIIero
o0pa3oBaHMs cpeACTBaMH y4eOHOTO MpeMeTa « XUMUs», COIepKaHue U TIOCTPOEHUE KOTOPOTO
onpesielieHbl B TPOrpaMMe MO XUMHHM C Y4€TOM CHEHU(PHUKH HAyKd XHMHH, €€ 3HAueHHs
MO3HAHUU MPUPO/IBI U B MATEPHAJILHOM KU3HU OOIECTBA, a TAKXKe ¢ y4ETOM OOLIUX Lenel u
IPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpEIHEero o0Iuero
obpazoBanus B Poccuiickoit deaepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPAaeT 0COOYIO POJIb B COBPEMEHHOU
[IMBHUJIM3AIIMH, B CO3JIaHIUM HOBOW 0a3bl MaTepHAIbHON KyJIbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAIIMOHAIEHOI'O HAYYHOTO MBIIUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPeJICTaBICHHS
00 OKpy»XarollieM MUpe KaK O €JMHCTBE MIPUPO/IbI U YeJIOBEKa, KOTopoe (hopMUPYETCs B XMMUU Ha
OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKpPYXKAlOIIEr0 MHUpPA, OCO3HAHMsI B3aUMOCBS3H
MEX/1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMHU 00JIaCTAMU IPUMEHEHUSI.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUS cTaja HEOThbEMIIEMON
94acTbI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCJIOBHUEM YCIIEUTHOTO TPYAa U KU3HU KaXkKI0TO
yneHa oOmectBa. CoBpeMeHHas XUMHs Kak HayKa CO3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOIMIl HampaBjieHa Ha pelleHHe TIJI00aJbHBIX Mpo0JieM yCTOWYMBOIO pa3BUTHUS
YeII0BEYECTBA — CHIPhEBOM, SHEPTeTUIECKOM, MHUIIIEBOM, YKOIOTHUECKON 0€30MaCHOCTH U OXPaHbI
310pPOBBSI.

B coorBercTBUM ¢ o0OmIMMM LETIMH W TNPUHUMIAMH CpeIHEro oOmero oOpa3oBaHUs
coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb H3YUYEHHsT) OPUSHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY O0YYarOIUXCsl, HEOOXOUMYIO UM ISt
BbIPAa0OTKM MHUPOBO33PEHUYECKHX OPHEHTHUPOB, YCIHEIIHOTO BKIIOYEHHUS B KH3Hb COIMYyMa,
MIPOIOJDKEHUSI 00Pa30BaHM B PA3JIMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBiomuMu IpeameTa « XuMus» ABIsioTcs 0a30Bble Kypebl — «Oprannyeckas XUMHUsD
u «O011ast 1 HeOpraHMyecKasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEPIKaHUSI KOTOPBIX SIBIISFOTCS
OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHHUI M0 HEOPTaHUYECKONH XUMHUH (C BKIIOUECHUEM 3HAHUH U3
oOrielt XUMUM) U OpraHnyeckor XumMun. @opMHUpPOBaHUE JTaHHOM CUCTEMbI 3HAHUH NPH U3YYEHUHN



npeaMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUS BCET0 MHOT000pa3Hsl BEIIECTB HA OCHOBE
0o0LINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CtpykTypa conepxkanus KypcoB — «Opranndeckast Xumus» 1 «O011as 1 HeopraHuueckas
XUMU» cHOpMUPOBaHA B TPOrpaMMe IO XMMHH Ha OCHOBE CUCTEMHOTO MOX0/1a K U3YUYEHHIO
ydueOHOro MaTepuana M OOYyCIIOBICHAa HMCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWA Ha
OnpeAeNéHHBIX TEOPEeTUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XUMHHM BeIIeCTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH CTPOEHUS OPraHNYECKUX COEIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MIPEICTaBICHUN O CTPOEHUH BEILIECTB.
CBeznenust 00 M3y4aeMbIX B Kypce BEIIeCTBaX Jal0TCs B PA3BUTHH — OT YIIIEBOJOPOAOB 10
CIIOXKHBIX OHMOJOTMYECKH AaKTHUBHBIX coeluHeHuH. B Kkypce opraHmdeckoil XUMHUM MOJyYaroT
pa3zButue chopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs TEpBOHAYATILHBIC
MIPEJICTABICHUS O XUMUYECKON CBA3H, KJIAaCCU(UKALMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHUS], O XUMUYECKOHN pEaKLUu.

[lon HOBBIM yrjaoM 3peHus B ImpeaMere «Xumus» 0a30BOro YpOBHSA paccMaTpUBAETCs
M3yYEHHBII Ha YPOBHE OCHOBHOIO oOOIIero 00pa3oBaHUS TEOPETUUYECKUH MaTepual u
(akToJIOrHYECKUE CBEICHUS O BEILIECTBAX U XMMHUUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HEOPraHMYECKask XUMHsD 00YUarOIUMCSI TPEJOCTABIISETCS] BO3MOKHOCTh OCO3HATH
3HaYEHHE NEPUOJNYECKOT0 3aKOHAa C OOIIETEOPETUUYECKMX M METOJOJOTHYECKUX TO3ULIUH,
rny0ke TMOHATh MCTOPHUUYECKOE H3MEHEHHe (YHKIUIl 3TOro 3akoHa — oOT oboOmaromei a0
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHNH, a TAK)KE O XUMHUECKUX PEaKIUAX, UX CYLITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jononHsiercs B Kypcax 10 wum 11 KiaccoB anemMeHTaMu  COJEpKaHUsS, HMMEIOUUMU
KyJbTYPOJIOTHUECKUA M TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSA3M XMMHMHM C JAPYTMMH HayKaMH, pPacKpblBalOT €€ poJib B IIO3HABAaTEJIbHON U
MIPAKTUYECKON JEeATENIbHOCTH YeJOBEeKa, CHOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IpOLECCy
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XMMUH, TIOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX MTPOOIIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh HH(POPMALIMIO U IPUMEHATH €€ 115l TOMOJHEHUS 3HAHUM, pPeIIeHUs
MHTEJJIEKTYaJIbHBIX M 9KCIIEPUMEHTAIILHBIX HCCIEA0BaTENbCKUX 3a/1a4. B 1ieioMm conepkanue
y4eOHOTo npeaMeTa «XUMHUsD JaHHOTO YPOBHS U3y4YE€HUSI OPUEHTHPOBAHO HAa ()OPMHUPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKO OCHOBBI JIsl HOHUMaHUs (GUIOCOPCKUX UIEH, TAKUX KaK:
MaTepHalIbHOE eIMHCTBO HEOPIraHUYECKOTO M OPraHNYeCKOTO MUpPa, 00YCIOBICHHOCTh CBOUCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, [T03HABAEMOCTb MTPUPOJIHBIX SBJICHUM MyTEM SKCIIEPUMEHTA U
pelIeHusT TPOTUBOPEUUH MEXIY HOBBIMH (DaKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHH B PEIICHUHU YKOJIOTHYECKUX MTPOOIIEM, a TaKkKe MpodsieM coepeKeHUs
HHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOTMI U MaTEpUAIOB.

B nnane pemienus 3a1a4 BOCIUTAHUS, Pa3BUTHUS U COLIMATIN3ALNN 00yYaOIUXCsl IPUHSTHIE
IIPOrpaMMOil IO XHMMHHU TIOAXOJbl K OIPENEICHUIO COAEPKaHUA M IIOCTPOEHUs IpeAMETa
IpeycCMaTpuBaloT (OpPMHUpPOBAHUE YHHMBEpPCAIbHBIX Y4YEOHBIX JEWCTBUH, HMeroluX 0a3oBoe
3HAQUEHUE IS PA3JIMYHBIX BHUJOB JEATEIBHOCTH: peIIeHUs NpoOjeM, IOHMCKa, aHalu3a u
00paboTKu HHPOpMAIMKM, HEOOXOAUMBIX JUIsI MPHOOPETEHUs OIbITa MNPAKTHUYECKOH U
HCCJIEI0BATENIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUM XUMUH.

B npakTuke npernogaBaHus XMMHUH Kak Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, Tak U
Ha ypOBHE CpeHero o0miero o0pa3oBaHusi, IPU ONPEICICHUH COIepKAaTEIbHON XapaKTePUCTUKU
Hene M3ydyeHus IpelMeTa HaIlpaBJICHWEM IE€PBOCTENEHHON 3HAYMMOCTH TPaJULMOHHO
npu3Haércst  (OPMHPOBAHHME OCHOB XMMHMYECKOW HAyKHM Kak o0JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON NEATEIIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKU 3pEHMSI TAKOM MOAXO K OIPENEICHUIO LIEJIEH U3yUeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOH TOYKE 3pEHMS IVIABHBIMU LIEJIIMU U3Yy4EHUs IpeaMeTa « XMMUS) Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:



(bopMHpPOBaHUE CUCTEMbI XUMHUECKUX 3HAHUH KaK Ba)KHEHIIIEH COCTaBIIAIONIECH eCTeCTBEHHO-
HAYYHOUH KapTHHBI MHApPa, B OCHOBE KOTOPOI1 JIeKaT KITFOUEBBIE MOHITHS, PyHIaMEHTATbHBIE
3aKOHBI M TEOPUH XMMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U IOHUMAHHUE CYIIIHOCTH JOCTYITHBIX
0000MIEeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOpPHEW WX pa3BUTUS U
CTaHOBJICHUS;

dbopMHpOBaHHWE W pPa3BUTHE MPEJCTABICHHH O HAYYHBIX METOJax IIO3HAHUS BEIIECTB U
XMUMUYECKHUX PEaKIfii, HEOOXOIUMBIX Il IPUOOPETEHUI YMEHUH OPUEHTHPOBATHCS B MUPE
BEIIECTB M XUMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B IMPHPOJIE, B IPAKTUIECKOM W TTOBCEAHEBHOM
KHU3HH;

pa3BUTHE YMEHHMH W CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM W OOBSCHEHHEM
XMUMUYECKOT0 3KCIIEPUMEHTA, COOJIIOJICHUEM MPaBUII O€30IIaCHOTO 0OpaIleHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, conepxarenbHas XapaKTepUCTHKA TIeIei U 3a7a4 H3y4eHUs TIpeMEeTa B
porpaMMe Mo XUMHUHM YTOUHEHAa U CKOPPEKTHPOBaHa B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMU B
cucreMe cpeaHero odmiero oopazoBanus. CeroHs B MPENOIaBaHUN XUMHH B OOJIBIIICH CTETICHH
oTaaéTcs MPEANOYTEeHUE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00yUYeHHsI, OPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTEIbHON OpraHn3allliy, BiIaJICIOLIero He HabopoM
3HAHUM, a (QYHKIMOHAIBHOW TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSIMH AaKTHBHOTO
MOJTYYCHHUS 3HAHWI U IPUMEHEHUS UX B PEalTbHOM JKU3HU JIUTSl PEIICHHSI TPAKTHYECKHX 3a/1a4.

B cBs3M c 5TUM npu M3ydyeHUM TpeaMeTa «XUMHUS» JOMUHHUPYIOIIEE 3HAUYEHUE
nproOpeTaroT TaKue el U 33aa9H, KaK:

ajanTanus o0y4aromuxcs K yCJIOBUSAM IMHAMUYHO Pa3BUBAIOLIETOCS MUPA, OPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTOH JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHWIO, COTPYAHHUYECTBY,
CaMOCTOSITEIIbHOMY MPHHATUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHUEM;

dopmupoBaHHe Yy OOYYalOIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLHH),
UMEIOIINX YHUBEPCATHHOE 3HAUSHHE IJIS1 PA3TIMUHBIX BUOB JICSITEIPHOCTH: PEIICHUS TIPOOIIEeM,
MIOWCKa, aHamu3a U 0O0paboTKM HH(POpMAIMK, HEOOXOIUMBIX JJsi HPUOOPETEHHs OIbITa
NEeSITeTLHOCTH, KOTOPasi 3aHMMAaEeT BaKHOE MECTO B MTO3HAHWU XUMHH, a TAKXKE IS OLICHKH C
MO3HLINI 3KOJIOTUYEeCKOi 0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHMW3M YeJIOBEeKa U MPUPOIHYIO CPEy;

pa3BUTHE NO3HABATEIIbHBIX MHTEPECOB, HHTEUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
00yJaromuxcs: CIIOCOOHOCTH CaMOCTOSATENBHO TIPUOOpeTaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTSAMH, HUCIIOIB30BATh COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUH IS IOUCKA ¥ aHAJIN3a y4eOHOW M HayJHO-TIOMYJISIPHOM WH(POPMAIIUU XUMHUECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHUN XUMHUIECKOTO IKCIIEPUMEHTA;

BOCNUTaHMUE y 00yUaromuxcs yoex1IEHHOCTH B TYMaHUCTUYECKOM HAIPaBICHHOCTH XUMHH,
e¢ BaKHOW pOJMM B PEHICHWH TJIOOAIBHBIX NPOOJIEM paIOHAIBLHOTO IPHPOIONIOIH30BAHHMS,
MOTIOJTHEHHUSI JHEPreTUYECKHX PECYpCOB M COXPAHEHUS MPUPOIAHOTO DPABHOBECHS, OCO3HAHMS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE H CBOEMY 3/I0POBBIO, & TAK)KE TIPUOOPETEHHS
OTIBITA UCTIOJIb30BAHUS MTOJTyUYEHHBIX 3HAHUH U1 IPUHATHS IPAMOTHBIX PEILICHUI B CUTYyallUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yueOHOM 11aHe cpeiHero oouero oopa3zoBaHus IpeaAMeT « XUMUs 6a30BOr0 ypOBHS
BXOJIMT B COCTaB MPEIMETHOM 001acTn « EcTecTBeHHO-HAayUHBIE TIPEMETHD).

OO11ee 4ncI0 4acoB, OTBEACHHBIX JUISl U3YUYEHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctabisieT 68 yacon: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11 kiacce
— 34 4aca (1 gac B HezemIO).

COAEPXAHHUE OBYYEHUSA



10 KVIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU

IIpeamer opraHuuyeckod XUMHUU: €€ BO3HUKHOBEHHME, Da3BUTHE U  3HAauYCHUE
B IIOJIy4YE€HUH HOBBIX BEIECTB U MaTEPUAIIOB. TeOpHUs CTPOCHHS OPraHUYECKUX COCTUHEHUH A.

M. BytnepoBa, e€¢ ocHOBHBIe moyoKeHHsS. CTpPYKTypHbIe (OPMYJIBI OpPraHMYECKUX BEIIECTB.
I'omomorus, wn3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OJWHAPHBIE U
KpaTHBIE CBSI3H.

IIpencraBnenue o kiaaccupuKay OpraHnvyeckux BeuiecTs. HomeHknaTypa opraHudeckux
COEJIMHEHMH (CUCTEMAaTUYEeCKasl) U TPUBUAJIbHBIE Ha3BAaHUS BaXKHEHUIINX IIPEJICTAaBUTENIECH KIIaCCOB
OpPraHUYECKUX BEILECTB.

OKCIIEPUMEHTAILHBIE METO/Ibl U3YUYEHMSI BEIIECTB U UX NPEBPAIECHUN: 03HAKOMIJIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepualaMHi Ha UX OCHOBE, MOAEIMPOBAHNE MOJIEKYII
OpraHMYECKHUX BEIECTB, HAONIOJIEHUE M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IIO
IPEBPALLEHUIO OPraHUYECKHUX BELECTB [IPU HAarpeBaHuu (IU1aBJIeHUE, OOYIJIMBAaHUE U TOPEHHE).

Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKMH psia. MeraH W 3TaH — MOpOCTEUIIe
NPEICTaBUTEIN aJIKaHOB: (PU3NYECKHE U XUMHUECKUE CBOIMCTBA (peaKIMy 3aMEIICHUs U TOPEHUs),
HaXO0XJICHUE B IPUPOJIE, TOIyYCHUE U IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH Psil. DTUIIEH U IPONWIEH — IPOCTENIINE
IPEJCTaBUTENIN AJIKEHOB: (M3MYECKME W XMMHUYECKHE CBOMCTBAa (peakuuu TI'MIpUPOBAHUS,
rajlor€HUPOBaHUs, THAPATALUU, OKUCICHHSI U IOJMMEPU3ALINN), TIOJTYyUEHHE U IPUMEHEHUE.

Ankanuensl: Oytaawen-1,3 u wmetwiOyTtaauen-1,3: CTpoeHHE, Ba)KHEHIINE XUMHUYECKUE
cBoiicTBa (peakuus noiaumepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHU psa. AIETWICH —
MPOCTEUIINI TPEACTaBUTENb AIKWHOB: COCTaB, CTPOCHHE, PU3NUECKUE U XUMUYECKHE CBOUCTBA
(peaxkuy ruIpUpOBaHUs, FAIOTCHUPOBAHUS, THIPATALIUH, TOPEHUS ), TIOTYYEHUE U IPUMEHEHHUE.

Apenbl. benszon: coctaB, crpoeHue, (u3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
rajJJOTeHUPOBAaHUsI M HUTPOBAHUsA), IOJyYeHHE U IpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u XumuyecKkue ceoucmaa (peakyuu 2ail02eHupo8anus U HUmMpo8anus), noayieHue u
npumenenue. TOKCHYHOCTE  apeHOB.  ['eHeTmyeckas  CBs3b  MEXKIAY  YIVIEBOJOPOJAMH,
MIPUHAIEKAIIMMHU K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIe HCTOYHUKH YII1eBOAOPOAOB. [IprpoiHbIil ra3 u nonyTHbE HE(TAHBIE Ta3bI.
Hed1s u e€ nmpoucxoxaenue. CiocoOs! mepepaboTki He(hTH: IePEroHKa, KPEKUHT (TepMUYECKUH,
KaTaJIMTHYeCKui), mmpoysm3. [IpoaykTel mepepaboTku  HepTH, HX TNPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €r0 nepepaboTKH.

OKCIIEPUMEHTAIBHBIE METO/IbI N3YYCHHMsI BEIIECTB ¥ UX MPEBPAILECHNN: 03HAKOMIICHUE C
o0pa3iaMu MmIacTMacc, KaydyKoB U pe3uHbl, KoJuleKunu «HedTb» 1 «YTomb», MOAeTMpOBaHNe
MOJIEKYJl YIJIEBOJOPOJIOB M TaJlOT€HONPOM3BOJHBIX, IPOBEJCHNUE NPAKTUUYECKOW pPabOThI:
II0JIyYEHHUE 3TUJIEHA U U3YUYEHHE €T0 CBOWCTB.

Pacu€rHble 3a1aun.

Bbrunciienusi 1o ypaBHEHHMIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIIEeCTBA UJIH MPOAYKTa pEaKIHH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO
U3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xamue opranndeckue coeMHEHUs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W STaHON: CTpOeHHEe, (U3MYecKHe U
XUMHUYECKHE CBOMCTBA (peaKui ¢ aKTUBHBIMU METAJUIAMHU, TaJIOT€HOBOJOPOJIaMH, TOPEHUE),
IIpUMEHeHne. BoopoaHble CBsA3M MEXly MOJIEKyJlaMu cIUpTOB. JleificTBre MeTaHoJIa U 3TaHoJIa
Ha OpraHu3M Y€JIOBEKa.

MHoroaToMHble CHUPTBI. DTWICHIIHMKOIb M TJIMLIEPHH: CTpPOCHHE, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEICTBHE CO IIEI0OYHBIMU METAJIIaMH, KaueCTBEHHAs peakLus Ha
MHOr0OaToOMHble cnupThl). JlelicTBMe Ha oOpraHu3M denoBeka. IIpuMmeHeHne rMuepuHa u
STUJICHTJIUKOJISL.

®deHo: cTpoeHUE MOJIEKYJIbI, (PU3NYecKre U XUMUYECKHe CBOMCTBA. TOKCHUHOCTD (heHoa.
[Tpumenenue denona.

Anpnerunsl U kemoHvl. DopManbleTua, aneTaJIbIETHI: CTPOCHUE, (QHU3HUECKUE W
XUMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIEHHS M BOCCTAHOBJICHHS, Kauye€CTBEHHBIE pEaKIIUN),
[I0JTyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE ITpeiebHbIe KapOOHOBbBIE KUCIOTHL. MypaBbuHas U YKCyCHast KUCJIOTBI:
cTpoeHue, pru3nyeckre 1 XuMHUUECKUE CBOICTBA (CBOMCTBA, 00IIME [Tl KJIacca KUCIIOT, PeaKLus
sTepuduKanmn), MojlyuyeHue W mnpumeHeHue. CTeapuHOBasi W OJIEMHOBAsh KHCIOTHI Kak
IPEJCTaBUTEINN BBICIINX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIlee TIEUCTBHUE.

CrnoxHble 3(UpbI KaK IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MUAPOIN3 CIOKHBIX H(PHPOB.
Kupel. ['maponns xupos. [Ipumenenune xupos. bruonornyeckas posib )KUPOB.

VYraeBojpl: cOCTaB, Kilaccu(uKaIys yriaeBogoB (MOHO-, TU- U rosmcaxapusl). ['moko3a —
MPOCTEUIINKA MOHOCAaXapHa: OCOOEHHOCTH CTPOCHHS MOJEKYNbl, (PU3NYECKHE W XUMHUYECKHE
cBoiicTBa (B3auMoeicTaue ¢ ruapokcuoM menu(Il), okuciaenne aMMuauHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoOBieHHME, OpOXKEHHE TJIFOKO3bl), HAXOXXJEHHWE B TMPHUPOJE, NPUMECHCHHE,
ouonorudeckas posib. orocunre3. Ppykro3a Kak U30MeP TITHOKO3BL.

Kpaxman u nemntono3a Kak npupoaHble noauMepsl. CTpoeHne Kpaxmania U HEeJUTFI03bL.
dusnyeckre 1 XUMHUYECKUE CBOMCTBA Kpaxmaia (THIpOJIn3, KadyeCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEPUMEHTAJIBHBIE METOJbl M3YYEHHUs] BEUIECTB W WX MPEBPAlICHU: MpOBEACHHE,
HaOJIo/IeHUe ¥ OINMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHBIC
peakuuu OJHOATOMHBIX CIUPTOB (OKHcIeHHE 5TaHosna okcugoMm wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMojeiicTBue mmuepuHa ¢ ruapokcunoMm Meau(Il)), ampaerunoB (okucieHue
aMMHa4dHbIM pacTBopoM okcuza cepedpa(l) u runpoxcunom meau(ll), B3anmonelicTBue Kpaxmania
C MO/IOM), TIPOBEJICHHE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOpPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3a1aun.

Bblunciienusts 1o ypaBHEHHMIO XWMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOI0 BEIIECTBA UM MPOIYKTa peaKlUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOIHBIX BEIECTB WIN IPOAYKTOB PEAKIIVH).

A3oTcoaeprkanye OpraHu4ecKue COeTMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHuuecKue coeuHeHns. duzndyeckre 1 XuMHUUECKUe
CBOICTBa aMHUHOKHCIOT (Ha mpuMmepe TriaulNuHa). buonoruueckoe 3HaYeHHWE AMUHOKHCIIOT.
[TenTuasl.

benku kak mnpupogHbIE BBHICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TpEeTUYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJKOB: TUAPOIU3, JAEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIKU.

OKCIIepUMEHTAIbHBIC METObl M3YYEHHUS BEUIECTB M UX TNPEBPALICHUN: HAOIIOJCHUE U
ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OEIKOB IpPH HarpeBaHWUH, IBETHBIC
peaxiuu OeIKoB.

BbicokomosiekyIsipHbIe COeINHEHUSI

OCHOBHBIE TOHSTHS XMMHU BBICOKOMOJIEKYJSPHBIX COEIMHEHHWI: MOHOMED, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPHU3ALMH, CPENHss MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJIMMEpPHU3aLiis U IOJIMKOHIEHCALUS.




OKCIIEPUMEHTAIBHBIE METO/IbI U3YUYEHMSI BEIECTB U UX NPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3€H NIPU U3y4eHUH OpraHndeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSI Y€pe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATUH, TaK |
MOHSITUMN, SIBJSIONINXCS CUCTEMHBIMH JIJIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIe IOHATHSA: SIBIEHHE, HAy4yHbIH (akT, TUIOTE3a, 3aKOH,
TEeopus, aHaliu3, CHUHTE3, KIacCUpUKalus, MEePUOAUYHOCTb, HAOIIOACHUE, H3MEpPEHue,
JKCIIEPUMEHT, MOJIECIIUPOBAHUE.

duznka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUIECKNN YPOBEHb,
BEIIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE BEIECTBA, PU3NUECKUE BETUUNHBI U €JUHULIBI UX
U3MEPEHHUS.

buonorus: kinerka, opraHusM, Ouocdepa, OOMEH BelIECTB B OpraHuszMe, (OTOCHHTES,
OMOJIOrMYeCcKU aKTHBHBIE BellecTBa (O€IKH, YIiIeBOAbI, KUPbI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOpHBIE TOPOBI, TOJIE3HBIE UCKOIIAEMbIE, TOIIIIMBO, PECYPCHI.

TexHonmorus: NuIeBbIe MPOTYKTHI, OCHOBBI PAllMOHAJILHOIO TUTAaHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MTPenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIACC

OBIIASA U HEOPI'TAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHMH

XuUMUUECKUH aneMeHT. ATOM. Slapo aroma, W30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepPreTUYeCKrue ypOBHHU, TOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 37eMeHThl. OCOOEHHOCTH
pacmpeseNieHus AIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBBIX YETHIPEX TIEPUOJIOB.
DJeKTpoHHAasi KOHQUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u llepuoamyeckas cucreMa XUMHUYECKMX dJIEMEHTOB /I
U. MenneneeBa. CBsi3b MNEPUOIMYECKOTO 3aKkoHa U llepmoandeckol CHUCTEMbl XUMHUYECKUX
anemenToB /. 1. MenzeneeBa ¢ COBpeMEHHOM TeOpuei CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB XUMUUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU IMPOCTHIX U CIOMXKHBIX BEILIECTB
0 TpyMnnam U nepuoaam. 3HauyeHue NePUOIUIECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemecTBa. XWMHUYECKas CBsI3b. BHUIbI XUMHUYECKOW CBsI3U (KOBaJCHTHAs
HETOJISIpHAsT W TOJISIpHASI, MOHHAS, METAJUTHNYeCKast). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOU
XUMUYECKOH CBsI3M (OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoHas cBsi3b. BaeHTHOCTS.
DNeKTpoOoTpULaTeIbHOCTh. CTeneHb OKucaeHus. MloHbI: KATHOHBI M AHUOHBI.

BemecTtBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucreMax. MIcTUHHBIE U KOJUTOUIHBIE pacTBOPBL. MaccoBas 10Jis
BEILIECTBA B pacTBOPE.

Krnaccudukanus Heopranndeckux coeuHeHnil. HomMeHkIaTypa HeopraHM4eCKUX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEUIECTB, IPUHAMIEKAIIMNX K PA3IMYHBIM KJ1accaMm.

Xumnueckass peakuus. Krnaccupukanmuss XMMHYECKHX peakIUii B HEOPraHMYecKoW u
OpraHNYeCKON XMMHH. 3aKOH COXPAHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS U MTPEBPAILCHUS
SHEPTUHU MPU XUMHUECKUX PEAKIIHSIX.



CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (akropoB. OOpaTUMble peaklUu.
Xumunueckoe paBHoBecue. DakTOpbl, BIMSAOIIHME HA COCTOSHUE XHWMHYECKOIO PABHOBECHS.
[Tpunuun Jle Hlarenbe.

Onextponutuyeckass auccouuanus. CunbHble M cialble 31eKTpoiuThl. Cpeaa BOJIHBIX
PacTBOPOB BEIIECTB: KUCas, HEUTpalibHAs, IEIOYHASI.

OKHCHAUTETHEHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

OKCHEpUMEHTAIbHBIC METOJIbl M3YYEHHs BEUIECTB M WX MPEBpPAUICHUH: JIEMOHCTpanus
tabmu «[lepumommueckass cucrema xumuueckux osnemeHtoB JI. WM. MenpaeneeBa», wu3ydeHwue
MozeIen KPUCTAJUIMYECKUX PELETOK, HaOro1eHue
1 OIKCaHUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3joKeHHe MEPOKCHIa BOJIOPOa B
IPUCYTCTBUM  KaTalu3aTopa, OIPENEICHUE CPEeabl pPacTBOPOB BEIIECTB C  IMTOMOILBIO
YHUBEPCAIHLHOTO WHANKATOPA, PEaKIIUu HOHHOTO 0OMEHa), MPOBEACHNUE MPAKTHUECKON paboThI
«BnusHue pa3nuyHbIX PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITUI.

PacuérHeble 3a1aun.

Pacuérel 10 ypaBHEHUAM XMMHUYECKUX PEAKIUHI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCIOJIB30BAHUEM MTOHATHUS «MAaCcCOBast 10J1s1 BELIECTBAY.

Heopranuyeckass Xumus

Hewmeramnsl. [Tonoxenne HemeTtamioB B [lepnoanueckoil cucTteMe XUMUYECKHUX JIEMEHTOB
J. W.MenneneeBa M 0COOEGHHOCTH CTpOEHHsI aToMoB. (DHU3NMUECKHE CBOWCTBA HEMETAJJIOB.
AnnoTponus HEMETAIOB (Ha MpUMepe KUCIIOpoa, cepbl, pocdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BAKHEHIIMX HEMETAIOB (TajlOreHOB, cephl, a30Ta, (ocdopa,
yriepoaa v KpeMHUS) U UX COeIMHEHUN (OKCHUIOB, KUCIIOPOICOIEPKALUX KUCIIOT, BOJOPOAHBIX
COEJTMHEHUH).

[IpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX COCAMHEHUM.

Mertaiuel. [lonoxenne meramios B [lepuoauyeckoil cuCTeMe XUMHUYECKUX AJIEMEHTOB JI.

N. MenpneneeBa. OCOOEHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI049€K aTOMOB MeTasuioB. O01ne
¢u3nueckue cpoiicTBa MeTayuIoB. CIsIaBbl METAJUIOB. DICKTPOXUMHUUECKHUI sl HANPSKEHU I
METaJUIOB.

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajdblUW, MAarHuu,
ATIOMUHUHN, ITUHK, XPOM, KEJIe30, ME/Ib) U UX COCAMHCHUH.

OOure criocoObl moTy4deHus: MeTaioB. [IpuMeHeHne MeTanoB B OBITY U TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEUIECTB M WX MPEBPAlICHUN: W3yYECHHE
KOJUTIEKIIUU «MeTaibl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PEIICHHE YKCIIEPHUMEHTAIbHBIX 3a/1a4,
HAOJIIOJICHUe W OMNHMCAHME JIEMOHCTPAI[MOHHBIX M JIaOOpaTOPHBIX OMBITOB (B3aUMOJIEHCTBUE
TUIPOKCUJIA ATIOMUHUS C PACTBOPAMH KUCJIOT U IIEJI0YEH, KaueCTBEHHbIE PEAaKIIMK Ha KATUOHbI
METaJIOB).

PacuérHbie 3a1a4n.

Pacuérbl Mmacchl BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OHOTO U3 YUACTBYIOIIMX B PEaKIIMU BEUIECTB, pacu&Thl Macchl (00bEMA, KOTHUECTBA
BELIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xumun B 0GecriedeHuH 3KOJIOTHYECKOM, SHEPTETUYECKON 1 TTUIIEBOM 0€301MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE 0O HAYYHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH.

[Ipeacrasnenust 00 00X HAYYHBIX IPUHITUTIAX TPOMBIIIIEHHOTO TOJIYYSHUS BaXKHEHIITNX
BEILECTB.

UYestoBek B MHpE BEIIECTB W MaTEPUAIOB: BaXXHEWUIIME CTPOMUTENIbHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MAaTepHalibl, KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl s AJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYECKHe U MUHEPAJIbHbIE YA00pEHNUS.

XuMHUsT U 3I0pOBbE YEJIOBEKAa: MpaBWJa MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuia 0e301acHOro HCITOJIB30BaHUS IpenaparoB OBITOBOI XUMUHU
B IIOBCEHEBHOM JKU3HH.

MexnpenMeTHBIE CBSI3U.




Peanuzanus MexnpeaAMETHBIX CBA3eH pU U3yUYeHUHU O0Iel 1 HeopraHuueckoi XxuMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHI, Tak U
HOHHTI/IP'I, ABJIIIOINNUXCA CUCTCMHBIMU JUJISI OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO111e ecTecTBEeHHO-HAayYHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIM3,
CUHTE3, KIacCHU(PUKAIUs, TEPUOAUYHOCTh, HAONIONCHUE, OHKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEeHHe, SBJICHUE.

®dusuka: Marepus, JHEpPIrHs, Macca, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOI,
palMOaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKHI YPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOAAHHUEC BCLICCTBA, (I)I/IBI/I‘-IGCKI/IG BCJIMYHHBI U CANHUIBI UX U3MCPCHUSA, CKOPOCTh.

buonorust: knerka, opraHusM, »KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, obMeH BCILICCTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHbBIE TOPO/IbI, TOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoorus: XuMHU4€eCcKasl IPOMBIIIJIEHHOCTD, METAJULyPrusi, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpuraiosB, CEITbCKOXO03SMCTBEHHOE IMPpONU3BOACTBO, nuiieBas MIPOMBIINIJICHHOCTD,
(I)apMaueBTI/I‘-IeCKa}I MMPOMBINIJICHHOCTD, IMPpOU3BOACTBO KOCMETHYCCKUX nperaparos,
IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpHraJios, DJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOT'HH.

IUVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLI 110 XHMMHWU HA
bA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OdI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOyYaroIUMUCS
IPOTPaMM CPEAHEro 00IIero o0pazoBaHus (JINYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOWM sl pa3pabOTKU IJIAaHUPYEMbIX pPE3YJIbTaTOB OCBOCHHS
IPOTpaMM CPEIHEro O0IIero 00pa3oBaHUs ABISETCS CUCTEMHO-1EATeIbHOCTHBIN MOAXO/.

B coOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs Ha YPOBHE CpeTHEro o01iero 00pa3oBaHus BbIACICHbI
CJIEIYIOIINE COCTABIISIOLIHE:

Ooco3HaHHWE OOYYaIOMIMMHUCS POCCHHMCKON TPaKAAHCKOM HMIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIETICHUIO;

HaJIMYME MOTUBALMU K O0yUYEHUIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUN JTMUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUYECKUX TPAAULIUI 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBAThCS B CBOCU JI€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAaMH, MPUCYLUIMMH LEJIOCTHOW CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME IPABOCO3HAHUS HKOJOTHUYECKOW KYJIBTyphl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IIJIaHBI.

JIMuHOCTHBIE pe3yIbTaThl OCBOCHUS MPeIMeTa « XUMUS) JOCTUTAIOTCS B €IMHCTBE YUeOHOMH
Y BOCIIUTATEIbHOU JI€ATEIbHOCTH B COOTBETCTBUH C T'yMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU M HJ€aJaMH POCCUICKOr0 TIpa)<IaHCKOro OOILEecTBa,
MPUHATHIMH B 00I1I€CTBE HOPMaMH U MPaBUJIAMHU MTOBEICHHUS, CTIOCOOCTBYIOUIMMH MpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH 00YYarOIIUXCS.



JIMuHOCTHBIE pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMU) OTPaKatoT CPOPMUPOBAHHOCTh
OTIbITa MO3HABATEIBHON U MPAKTUYECKON NEATEILHOCTH 00YYaIOIIUXCs 110 peaanu3alii MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOr0 BOCIIMTAHMS :

0CO3HAHHUS 00YYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBAXKECHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTAaBICHUS O COLMAJbHBIX HOpPMax M IpaBUIaX MEXIUYHOCTHBIX OTHOIIEHUN B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JIeATEILHOCTH IIPH CO3/1aHUM YUEOHBIX POEKTOB,
pelIeHnr y4eOHbIX U TO3HABATeNbHBIX 33/1a4, BBIMOTHEHUH XUMHUYECKHUX SKCIIEPUMEHTOB;

CIOCOOHOCTH ITOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHKY U apTyMEHTBI APYTHX
IIPU aHAJIM3€ PA3IUYHbBIX BUJOB YUeOHOM NeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCTINTAHMA:

LEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAYYHOMY HACJIEUI0 OTeUYeCTBEHHOM
XUMMH;

yBaXEHHUsI K TMpolleccy TBOpYECTBA B O0JIACTH TEOPUU U TMPAKTUYECKOTO0 MPUMEHEHUSs
XUMUH, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3ybTaT JIUTEIbHBIX HaOII0AeHU,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOMCKOB, IIOCTOSIHHOTO TPYAa YUYEHBIX U MPAKTUKOB;

MHTEpECca M T[03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH M TOCIEIYIOIIEM aHalu3e
nH(pOpPMaIIUU O MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 TIOBE/ICHUS;

CIOCOOHOCTH  OLICHMBAaTh CHUTYallMM, CBS3aHHBIE C XHMHUYECKMMHU  SIBJICHUSAMH,

U TPUHUMATh OCO3HAHHBIE pEIICHUS, OPHEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IIOBEJIEHHWE W TOCTYNKM CBOMX TOBAapUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCJIECTBUI 3TUX ITOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbI 310POBbS:

NOHMMaHMA LIEHHOCTEH 370poBOoro M Oe3omacHOro obpa3a KHU3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3NYECKOMY M IICUXHUYECKOMY 3/10POBBIO;

COONIIOJIeHNs TpaBUJ 0€30MacHOro OOpalleHHss C BelleCTBaMH B OBITY, IOBCEIHEBHOMN
KU3HU U B TPYJOBOU JESITETbHOCTH;

NOHUMaHMUA LEHHOCTH IMPaBUJ HMHIUBUAYATbHOIO U KOJUIGKTUBHOTO 0€3011acHOro
MOBEJICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHMSI TOCHEACTBUI M HENPHUATUS BPEAHBIX NPUBBIUEK (YMOTpEOJICHUs aJIKOTOJIs,
HapKOTUKOB, KypeHus);

5) TpPy10BOro BOCIMTAHUS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCJIEI0BAaTEIbCKON JI€ATEIbHOCTH,
OOILIECTBEHHO I10JIE3HOI, TBOPUYECKOI U IPyruX BUJIAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCcTHE B pEIICHMHM MNPAKTUYECKUX 3a7ad COLHUAIbHOMN
HaNpaBJICHHOCTH (B PAMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAKTHUECKOMY U3YUYEHHIO MPOQEeCcCHiil pa3IMyHOro poJia, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXeHUsI K TPYJLy, JIOISIM TpyJla ¥ pe3ysibTataM TpyAOBOl 1eATeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYabHON TPAeKTOPUU 00pa3oBaHusl, OyayIien
npodeccuu 1 peain3aluyi COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMUHU, MHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYeCKOro BOCIIUTAHMS

HKOJIOTHUECKH 11€7I€CO00Pa3HOro OTHOILEHHS K MTPUPO/JIE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3emIIe;

MOHUMAaHHMA TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHHUS SKOHOMHUECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOTHON U COLIMAIBHOM CPEJIbl;



OCO3HAHUS HEOOXOIUMOCTH UCIIOIB30BAHNUS JOCTHKEHUN XUMHUH JUIs PELICHUs] BOIPOCOB
PalMOHAIIBHOTO NPUPOIONIOIB30BaAHUS;

AKTUBHOI'O HENPUATUS JEHUCTBUM, NPUHOCALIMX BpPEA OKPYXKAKIIEH NPUPOJHOM Cpele,
YMEHHUSI IPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHUECKHUE OCIEACTBUS MTPEANPUHIMAEMbIX
JIEMCTBUN U NIPEAOTBPALIATh UX;

HaJu4Msl Pa3BUTOrO HKOJOTMYECKOIO MBIIIJIEHUS, SKOJOTMYECKOW KyJbTYphl, OIBITA
JEATEIILHOCTH  JKOJIOTUYECKOM  HANPAaBICHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE, CIIOCOOHOCTU M YMEHUS aKTUBHO
IPOTUBOCTOSTH UJIE0JIOTUN XeModoouu;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIIECTBEHHON MPAKTHUKH;

MOHMMAaHUs CHeUUu(PUKN XUMHHM KakK HayKd, OCO3HaHHs €€ poiau B (QOPMHUPOBAHUU
paIoHaIbHOIO HAYYHOTO MBIIIIJICHHSI, CO3JaHUH LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaIoLIeM
MHpE Kak O €IUHCTBE IPUPOABI M YEJIOBEKa, B IIO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEU
pelIeHn IpodieM COXpaHeHUs IPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0CO00ON 3HAYUMOCTH XUMHUHU JUIS COBPEMEHHOW I[HMBHWIM3ALUU: B €€
IYMaHUCTHUYECKON HANpaBICHHOCTH U BayKHOM POJIM B CO3JaHUU HOBOI 0a3bl MaTepHalIbHOM
KYJIBTYPBI, pEIIEHUH IJI00aTbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHUYeCKOl, NHUIIEBOM M JKOJOTMYEeCKOW Oe30MacHOCTH, B PAa3BUTUU  MEIUIIMHBI,
o0ecrneyeHnt yCIOBUH YCIEITHOTO TPY/Ia U AKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKI0T0 YJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMaHUs CYLIHOCTM METONOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCIOIb30BaTh MOJIyYaeMble 3HAHUS IS
aHanu3a U 0OBSICHEHUS SIBICHUH OKPY’KAIOLIET0 MUpPa U MPOUCXOIAIINX B HEM U3MEHEHU,

YMEHHUSI J1e71aTh 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HaYyUYHBIX (DAKTOB U UMEIOLIUXCS JaHHbBIX C
LIEJIBIO NTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIHO UCIOIb30BaTh XUMUYECKHIE 3HAHUS JUIsI pellieHus TpobieM B
peanbHBIX KUZHEHHbBIX CUTYaLIUSX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENBCKOMN IESTEIBHOCTH;

TOTOBHOCTU U CHOCOOHOCTHM K HENpPEpHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 110 XMMHH B COOTBETCTBMM C JKM3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEepeca K 0COOEHHOCTSIM Tpy/ia B pa3InyHbIX cepax npodeccnoHanbHON eI TEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yJabTaThl OCBOCHHUS yUeOHOTO TpeaMera «XUMUS» Ha YpOBHE
CpeaHero o0IIero o0pa3oBaHMs BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXIUCIUTLTHHAPHBIE
(MexnpeMeTHbIE) O0IIeHAayYHbIE TIOHATHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOH KapTHHBI MUPa
U CIIeIU(PHUKY METOAOB TIO3HAHUS, NCTI0Ih3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBICHUE, MPOIIECC, CUCTeMa, HayYHbIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHsI, UCCIICIOBaHNE, HAOIOICHHE, H3MEPEHHE, SKCTIEPUMEHT U JAPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTUBHBIE), oOecreunBapmme ¢GopMUpoBaHHE (DYHKIIMOHATIBHOW T'PAaMOTHOCTH U
COLIMAJIBHOW KOMITETEHIIMN 00YYarOIuXCs;

CIIOCOOHOCTh ~ OOYYarOIIUXCS  WCIOJB30BaTh  OCBOCHHBIE  MEKIAMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHbIC Y4eOHBbIC MACHUCTBUS B IO3HABATEIBHOM H
COIMAJIbHOW MPAKTHUKE.



MeTaHpe,Z[MCTHBIC pPEe3yJbTaTbl OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHHUKATUBHBIMHA U PETYJIIATUBHBIMU I[efICTBI/ISIMI/I.

OBJ'la)IeHl/le YHuBepcCaJdbHBIMU y‘leﬁﬂblMH NMOo3HaBaTECJIbHbIMU HeﬁCTBHﬂMH:

1) 6a3oBble JJOrMYecKHUe JAeicTBUSA:

CaMOCTOSITENTLHO (OPMYJIMPOBATh M aKTyallM3UPOBATh MPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpENeNATh LENN JACSITeTbHOCTH, 3a/aBas TMapaMeTpbl W KPUTEPHH UX JIOCTIKEHUS,
COOTHOCHUTH PE3YJIbTAThl IEATEIHLHOCTH C MIOCTABICHHBIMH LIESIMU;

UCIIONIb30BaTh MPU OCBOCHUU 3HAHWHA TPUEMBI JIOTHYECKOTO MBIIIJICHUSI — BBIICIATH
XapaKkTepHble TPU3HAKK TMOHATHM W YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS JUISI O0BSICHEHUS OTICIBbHBIX (DAaKTOB U SIBICHHUIA;

BBIOMpATh OCHOBAHMSI U KPUTEPUU JJIs KJIACCU(PUKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABIIMBATh PUYUHHO-CIICICTBEHHBIC CBS3H MEXKAY U3y9aeMbIMHU SIBIICHUSMU;

CTPOMTD JIOTUUECKHE pacCy AeHUs (MHAYKTUBHbIE, TEAYKTUBHBIE, [10 AHAJIOTUH ), BBISBIISTD
3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYITUPOBATEH BBIBOIBI U
3aKJIIOYEHUS;

MIPUMEHSTH B MIPOLIECCE MTO3HAHUS, UCTIOIh3yEeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, TPe00Pa30BbIBATh MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHu4Yeckas ¢GopMylia, YpaBHEHHE XUMUYECKOW peakiuu — TpU PEIIeHHH Y4YeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIE MOJICJIbHbBIE MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB M XUMHUYECKHUX PEaKIIHIA.

2) 6a30BbIe UCCJIeN0BaTEILCKUE IeHCTBUA:

BJIa/IETh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEUIECTB U XUMHUECKUX PEaKIIHU;

dbopMynupoBaTh 1LI€TM W 3aJa4d  HCCJIENOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO cPOPMYTUPOBAHHBIC BOMPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBBI
JUTst pOPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTU BBICKA3BIBAEMBIX CYXKICHUM;

BIIQJICTh HABBIKAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEACHHS YUYECHUYCCKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0AaTh 3a X0JI0OM IPOLIecca, CAMOCTOATEIbHO
MPOTHO3UPOBATh €r0 pe3ylbTaT, (OPMYIUPOBATH OOOOIICHHS W BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEA0BAaHNUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMNBIT YYCHHUYECKOM HCCIIEI0BATEIbCKOM W TMPOEKTHON JIeATEeITLHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETBHOMY IIOMCKY METOJIOB DPEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PAa3INYHbIX METO/I0B TO3HAHMSI.

3) pa6ora ¢ uHpopmanueii:

OPUEHTHPOBATHCSI B  PA3NUYHBIX HCTOYHMKAX HMHPOpManuu (HAyYHO-TIOMYJIsIpHAS
aUTepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpaBOYHBIE Tocobus, pecypcsl VHTepHerta),
aHaAJIM3UPOBATh HH(OPMALINIO Pa3IMUHBIX BUIOB U (POPM Mpe/ICTaBICHUS, KpUTHUECKH OIICHUBATh
e€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTD;

dbopMyIIMpOBaTh 3ampOChl M MIPUMEHATH pa3IUYHble METOJbl TpPU TOUCKE U OTOOpe
uH(pOpMaIMU, HEOOXOIUMOM JIJIsl BBITTOJIHEHUST YUEOHBIX 3a/1a4 ONPEISIEHHOTO THIIA;

MPUOOpETaTh OMBIT UCIOJIB30BaHUs HHOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBEIOMPATh ONTUMATBHYIO (hOpMY TIPEICTaBICHHS] HHPOPMAIIHH (CXEMBI,
rpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauyecTBE CpelIcTBa Ipu paboTe C XUMHUYECKOH
uHpOpMaIlMell: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKHe W MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (hOpMyITbI, a0OpEeBUATYPHI, HOMEHKIIATYPY;



HCIIOJb30BAaTh U Hp606p330BLIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTH.

OB.]'laIleHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSAMH:

3aJaBaTh ~ BOMPOCHl TIO0  CYIIECTBY  OOCYXJaeMOil TeMbl B  XOJ€ JHaliora
W/WIM JIUCKYCCHH, BBICKA3bIBaTh HJCH, (OPMYJIUPOBATH CBOW IPEJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHHMSI TIPEITIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMCH PE3yJIbTATOB IMO3HABATEIBHOMN JCSITEILHOCTH, MTOTYICHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BBINOJHEHHUH XUMHUYECKOTO
SKCIIEPUMEHTA, IPAKTUYECKOH pabOThI IO HCCICIOBAHUIO CBOWCTB HM3y4YaeMBIX BEIICCTB,
peanuzanuu y4e0HOTO poeKTa 51 (hopMyIIMpoBaTh BBIBOJIBI
0 pe3yJIbTaTaM IMPOBEJAEHHBIX UCCIICIOBAHHUI ITyTEM COTIIACOBAHUS TO3UIIMHA B X0JIe O0CYIKICHHS
1 0OMeHa MHEHHUSIMH.

OBJajieHHe YHUBePCAJbHBIMH PeryJIAiTUBHBIMH AeiiCTBUSIMM:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JIEATEIHHOCTH,
omnpenenss e€ eu 1 3a/1a4u, KOHTPOJIUPOBATH M IO MEPe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeyIaraeMblii aITOPUTM JICUCTBUN TIPU BBHITIOTHEHUH YI€OHBIX M HUCCIIECIOBATEILCKHX 3a71a4,
BBIOMpATh Hanbosee YPPEeKTUBHBINA CITOCOO WX PEHIeHUs ¢ yIETOM MOJIyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIESATEIILHOCTH Ha OCHOBE CaMOaHAJIN3a ¥ CAMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATbHI

10 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckas XMMUs» OTpaXkaroT:

c(hOPMUPOBAHHOCTH MPEICTABICHUA O XUMHUICCKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUY SIBICHUN TPUPOJIbI, B (YOPMHUPOBAHUH MBIIIJICHUS U
KYJIBTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOMUMOW Uil peIIeHHS
MPAKTUYECKUX 3a/lad U HKOJOTMYECKd OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBBIO U
MIPUPOJIHOM CpeJIE;

BJIQJICHUE CHCTEMOW XMMHMUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATaroIINe
MOHSTUS (XMMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000J104YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIPHBIM  O00BEM, yITIEPOAHBIA  CKEJIET,
byHKIIMOHANbHAS TpyMNa, paiguKan, H30MEpHUs, U30MEpPbl, TOMOJIOTHYECKHIl psil, TOMOJOTH,
YIIJIEBOJOPOABI, KHCIOPO U a30TCOJAEPKAILNE COSAMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COSTUHEHHS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPTaHUYECKUX
BeuiectB  A. M. bytiepoBa, 3akOH COXpaHEHHMs] MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS, JIEKALIME B OCHOBE NOHUMAHMS
NPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIIOTHYECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJMyUYeHUH 1 0€30MaCHOM UCTOIb30BaHUH BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOM JESTEIBHOCTU YEJIOBEKa;



c(OPMHUPOBAHHOCTh YMEHH BBISBIIATH XapaKTE€PHbIE IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIINE MTOHITHS IPU OMMCAHUH COCTaBa, CTPOEHUS U
IIPEBPALLCHUI OPTaHUYECKUX COCAVHEHUM;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XHUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (POPMYII OPraHUYECKUX BEUIECTB U
YpaBHEHUN XMMHYECKUX peaKLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJl OPraHUYECKUX BEILECTB AJIs
WUTIOCTPALMK UX XMMUYECKOI0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUM yCTaHABINMBATh MPUHA/UIEKHOCTh N3YYEHHBIX OPraHUUECKUX
BEIIECTB M0 MX COCTaBY M CTPOCHHMIO K OINpeIelIEHHOMY KiacCy/Tpymne CcoelnHeHUN
(YyrieBomopopl, KHCIOPOA M  a30TCOAEpKAIlMe  COENMHEHUS, BBICOKOMOJICKYIISIPHbIC
COCIMHEHUS), NaBaTb MM Ha3BaHus Mo cuctemarnyeckoil Homenknarype (IUPAC), a Ttaxke
MIPUBOIUTH TPUBUAIbHBIC HA3BAHUS OT/EJIbHBIX OPraHUYECKUX BEIECTB (3TUJIEH, IPOIUIIEH,
alleTWJIeH, ATUJICHIVIMKONIb, TIUIEpPUH, (eHon, ¢GopManbaerus, aueTaibIerus, MypaBbHUHAs
KHCJIO0Ta, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIO0Ta, CTEAPUHOBAs KMCII0Ta, TIII0K03a, (PYKTO3a,
Kpaxmai, LeJUTH0103a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENeIsTh BUIbl XUMUYECKOW CBSI3M B OPraHHMYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI TNPUMEHSATh IMOJIOKEHUS TEOPUU CTPOCHUS OPraHUYEeCKUX
BemiecTB A. M. byTnepoBa /1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTpOeHME, (uznyeckue u
XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTAaBUTENCH Pa3IMUHbIX KJIACCOB OPraHMUECKHUX BEIIECTB
(MeraH, STaH, JTWJIEH, NPOMWIEH, aleTwieH, Oyramuen-1,3, MerunOyramueH-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TIULEPUH, (PEHOI, alleTalIbJIeT U], MypaBbHHASI U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJII03a, aMHUHOYKCYCHas KHCJIO0Ta), WIIIOCTPUPOBATh
TFeHETUYECKYIO CBSI3b MEXK/1y HUIMH YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOUYHUKU YIJIEBOAOPOJHOTO ChIPbS
(HeTh, TPUPOAHBIA Tra3, Yrojb), CHOCOOBI MX NEPepadOTKM U MPAKTUYECKOe MPUMEHEHHE
IIPOAYKTOB NEpepaboTKu;

c(OPMHUPOBAHHOCTh YMEHHUH TNPOBOAMTH BBIYUCIECHUS MO XUMHMUYECKHUM YPAaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BELIECTBA WU MPOIYKTa PEaKIIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM IIPOJYKTOB PEaKIIH);

c(hOpMUPOBAHHOCTh YMEHHH BIIAJCTh CUCTEMO 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHMs, HCMHOJb3YEMbIX B XUMHUU IMPU U3YYEHUU BELIECTB U XUMHUYECKHUX SIBICHUN
(HabmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIS IPUHSITHS PEIICHNN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHbIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIATh MTPaBUIIa MOJIb30BAHMS XUMUUECKON MTOCY 10N 1
nabopaTopHbIM 000pYyIOBaHKEM, A TAKXKE MPaBUIIa OOPAIICHHUS C BELIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJIHATE XUMHYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYECKUX BELECTB MPU HArpEeBAaHUU, MTOJIyYeHHUE ITUIIEHA U U3YUYEHHE €ro
CBOWCTB, KAUECTBEHHBIEC PEAKLIMU OPraHUYECKHX BEILECTB, ACHATypalus OEJIKOB IIPH HarpeBaHUH,
IBETHBIC PEAKIINN OCJIIKOB) B COOTBETCTBHH C NMPABUIIAMU TEXHUKU O€30MACHOCTH MPU 00paIieHun
C BeIIeCTBaMH M JIaOOpaTOpHBIM 00OpYIOBAHUEM, TPEACTABIATH PE3YJIbTAThl XUMHUYECKOTO
JKCIepUMEHTa B (opMe 3amucH YpaBHEHUI COOTBETCTBYIOIIMX peakiuuil u (popMyiaupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYI0 HH(pOpMaluio,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBOi nH(popmarmu, IHTepHET U ApyTux);



c(hOpMUPOBAHHOCTh YMEHUN COONMOJATh MpaBHJIA SKOJIOTHYECKH IIeIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJOBOM NEATEIHHOCTH B I1EISAX COXPAHEHUS CBOErO 370POBbS U
OKpYKaroIe IPUPOIHOM CPEbl, 0OCO3HABATH OMACHOCTh BO3JCHCTBHS HA KUBBIE OPTaHU3MBI
OonpeAeN€HHbIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [I/IK, mosgcusTe Ha
puMepax CrocoObl YMEHBIIECHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M
YEJI0BEKa;

s O0y4yaroluMXcs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SIBIICHUI;

JUISL CJIETIBIX U CTA0OBUIAIIMX O0YUAIOIINXCS: YMEHHUE HCIIONh30BATh PEIbe(PHO-TOUCUHYIO
cucreMy o6o3nauenuit JI. bpaitns mist 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OO0I1ast 1 HeoOpraHuyeckas XUMUsD OTPasKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHHI: 0 XUMUYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUN TPUPOJIbI, B HOPMHUPOBAHUH MBIIIJICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATHHOW TI'PAMOTHOCTH, HEOOXOJUMOW ISl peIleHUs
MPAKTUYECKUX 3a/lad U DKOJIOIMYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/0pPOBBIO U
MIPUPOIHOU Cpelie;

BJIQJICHUE CHCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS (XUMHYECKUHN DIIEMEHT, aTOM, U30TOII, S-, P-, d- AJEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKyJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, DSIEKTPOOTPUIIATEIILHOCTh, CTEHEHb
OKUCJICHUSI, XUMHUYECKass CBsA3b (KOBAJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAQJUIMYECKasi  peIETKAa, TUIIbl XMMHUYECKMX  pPEaKUWid, pacTBOp, SJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JIUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKlny, XMMUYECKOEe PAaBHOBECHE); TECOPUH U 3aKOHBI (T€OPHUs AIEKTPOIUTHIECKON
Jquccoumranuu, nepuogndyeckuit 3axkon . M. Menneneesa, 3akOH COXpaHEHHUsI MAaCChl BEILIECTB,
3aKOH COXPAHEHHUS U MPEBpaIleHUs SHEPTHH NPU XUMUYECKUX PEaKIUIX ), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHM A3bIK XUMHHM, MHPOBO33PECHUECKME 3HAHUS, JIEKAIIME B OCHOBE MOHUMAaHHUS
MPUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJICHUMN, (PaKTOJIOTUYECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, OMYyYEeHUH 1 0€30MaCHOM HCIOIh30BAaHUH BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U PAKTUYECKOI 1eATEIbHOCTH YEI0BEKa;

c(hOPMUPOBAHHOCTh YMEHHH BBISBISITH XapaKTEPHbIC MPU3HAKU MTOHSTHI, YCTAaHABINBATh
UX B3aHMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS IPU OMMCAHUU HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XHUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJICHHS
dbopMyll BEIIECTB M YPaBHEHUH XMMHYECKUX PEAKIHA, CHCTEMAaTHYEeCKYI0 HOMEHKIATYpPy
(IUPAC) wm TpuBHManmbHbIE Ha3BaHUSA OTIEIBHBIX HEOPTaHWYECKHUX BeEmIeCTB (yrapHblid Tas,
YIJIEKUCHIBIA Ta3, aMMHaK, raméHas W3BeCTb, HeEram€Has H3BEeCTb, NUThEBAas COAQ, HUPUT U
Apyrue);

c(hOPMUPOBAHHOCTh YMEHHUH ONPEENIATh BAICHTHOCTh M CTENIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COAMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUUECKOH CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuIMuecKasi, BOJIOPOHAs) B COETMHEHUSIX, TUIT KPUCTATUIMUECKON PEIIETKU KOHKPETHOTO
BellecTBa (aroMHasi, MOJIEKYJISIpHAsi, HMOHHAs, METaJUIM4YecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHM yCTaHABINBATH MIPUHA/ICKHOCTh HEOPTaHUUECKUX BEILIECTB
10 UX COCTaBY K OMPEISIEHHOMY KIIACCY/TPYIITE COSAMHEHUH (TIPOCTHIE BEIIECTBA — METAJLIBI U
HEMeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE THIPOKCHIbI, COJIN);



c(OPMHUPOBAHHOCTh ~YMEHHUH  pacKpbIBaTh CMBICI  [EPUOAMYECKOro 3akoHa /.
W. MenneneeBa M JE€MOHCTPUPOBaTh €ro CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 371eMEHTOB 1—4 nepuonos Ilepuonnyeckoil cuCTEMBI XMMUUYECKUX 3J1EMEHTOB /1.
W. MenneneeBa, HCNONb3ys TOHATUSA «S-, P-, d-DJIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMS CBOHCTB XUMHUYECKHUX DJJIEMEHTOB M HX
COEIMHEHMH MO nepuoiaM U rpymmnaM [lepuoanueckon cucTeMbl XUMUYECKUX 3JIEMEHTOB /1.
W. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh (ONMUCHIBATh) 00IINE XMMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILECTB PAa3JINYHBIX KJIACCOB, IOATBEPHKAATH CYIIECTBOBAHUE FEHETUUECKOM
CBA3M MEXJy HEOPraHMYeCKMMH BEIECTBAMU C TIIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIHX
XUMHUYECKUX PEaKLnii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DULIMPOBATh XHMHUYECKHE PEAKIUH MO0 Pa3InYHbIM
NpU3HaKaM (YHUCIIy W COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY H(PQEKTy peakiuu,
M3MEHEHUIO CTENIeHEH OKMCIICHUS AJIEMEHTOB, 00OpaTUMOCTH PEaKIMH, YyUYaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHUS PEAKIMH Pa3INYHbBIX TUIIOB, TOJHBIC U
COKpaIEHHBIE YPAaBHEHUS PEeaKIIUMi HOHHOTO 0OMEeHa, YUUThIBas YCIOBHUSL, IPU KOTOPBIX ATH
peakuy UayT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKAAIOIINE KaueCTBEHHBIH
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BELIECTB, pACHO3HaBaThb ONBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUN PACKPBIBAThH CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca dTUX peaKIuil;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT
pa3iauyuHbIX (PAKTOPOB; XapaKTep CMEIIEHHS XUMHUYECKOrO0 paBHOBECUS B 3aBUCHMOCTH OT
BHeITHero Bo3naeicTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKal[1e B OCHOBE
IPOMBIIIJICHHOTO TIOJXYYEHHUSI CEpHOW KHCIOThl, aMMHakKa, a Takke CHOPMHPOBAHHOCTh
npescTaBieHuid 00 OOLIMX HAYYHBIX MPUHIUIAX U SKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCIEHHUS C HCIHOJIB30BAHUEM MOHSITHS
«MaccoBasi JI0Jsl BEIECTBA B pPACTBOpPE», OOBEMHBIX OTHOLICHWHA Ta30B NP XUMHUYECKHUX
peaxkusx, Macchl BELIECTBA UM 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIN
00BEMY OZHOTO U3 YUACTBYIOLIMX B PEaKI[H BEIIECTB, TEIUIOBOro Y peKTa peakiuy Ha OCHOBE
3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIICHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHMI COOJIIOIaTh IPAaBUJIa MOJIB30BAHUS XUMUYECKOM MMOCy 10 1
nmabopaTOpHBIM 000PYI0OBAaHUEM, a TAKXKE TIPABUIIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU 10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBIMOJHATE XUMHUYECKHH SKCHEPUMEHT
(paznoxeHue MEepoKCHIa BOAOPOJAa B IMPUCYTCTBUM KaTalMW3aTopa, OIPEIEICHHUE Cpebl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBHOI'O HHAUKATOPA, BIUSHUE PA3IUYHbIX (DaKTOPOB
Ha CKOpPOCTh XMMHYECKOH peakLUuH, peakuy HOHHOro OOMEHa, KayeCTBEHHBbIE pPEaKIHUU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PELICHHE SKCTIEPUMEHTAIBbHBIX
3agau nmo TteMam «Metamuby U «Hemeramnas») B COOTBETCTBHU C TPAaBUIIAMH  TEXHUKHU
0€e301acHOCTH MTPHU 00pAIICHNH C BEIIECTBAMU U JIaOOpaTOPHBIM 000pYy10BaHUEM, NTPEACTABISAThH
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3alHucH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTUYECKH AHAIM3MPOBATh XMMHUYECKYI0 HH(POpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MacCOBOM KOMMYHHKAIMK, UHTEpHET U IPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUI COOJIIOJaTh MpaBUJia HKOJOTHUECKH IEJIecO00pa3HOro
MOBE/ICHNs B OBITY W TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOEro 3J0pPOBbS U



OKpY>Karolle NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3/ICUCTBUS HA )KUBbIE OPraHU3Mbl
OTpeIeNIEHHBIX BEILECTB, MOHMUMAas cMbicia nokaszarens [1JIK, nosicHsaTh Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALCHUS UX BPEIHOIO BO3IEHCTBYS HA OPraHU3M YEJIOBEKa;

g O0y4yarouMxcs C OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHHE MPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BELIECTB U XUMHUYECKUX SBJICHUH;

JUIS CJETIBIX U CIa0OBUAAIIMX 00YYAIOIINXCS: YMEHHUE UCII0Ib30BaTh Pelbe(PHO-TOUEUHYIO
cucremy obo3Hauenuit JI. bpaiins mis 3anucu xumudeckux Gopmy.

Tematnueckoe mianupoBanue no xuMuu 41 10 -11 -ro kaccos cOCTaBIEHO € yU4ETOM
paboueii mporpaMMbl BocriuTaHus. BocruTaTenbHbIN MOTEHIIMAT TaHHOTO Y4eOHOro npeaMeTra
MO3BOJISIET 00YYAIOIIUMCS IPHOOPECTH PeaTbHbI PAKTUYECKUH OIBIT, B TO YHCIIE:

* OIBIT JI€JI, HAIIPABJICHHBIX HA MOJIb3Yy CBOEH IIKOJIE, CBOEMY POJHOMY I'OpOJY, CTPAHE B LIEJIOM,
OTIBIT JIESITEIBHOTO BBIPAXKEHUsI COOCTBEHHON TPasKIAHCKOM MO3UIINH;

* OIBIT IPUPOIOOXPAHHBIX AEIT;

* OMBIT pa3pelIeHNs] BO3HUKAIOIUX KOHPIUKTHBIX CUTYAIHI;

* OIBIT CAMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHUI, TPOBEICHUS HAYUHBIX UCCIIEI0OBaHU,
OIBIT IPOEKTHON JEATEIbHOCTH;

* OIBIT BEJICHUS 3I0POBOT0 00pa3a KU3HU U 3a00ThI O 310pPOBbE JPYTUX JHOJEH;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KNTIACC
No HaumeHnoBaHnue pa3zienioB v TeM NporpaMmMbl KommuecTBO wacon
n/ Bcero| KontponbHbie [IpakTrueck
paboTsl paboThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHU4eCcKOM XUMMHU
1.1 |[[Ipenmer opranndyeckoil Xxumuu. Teopusi CTpoeHUs 3 1
opraHu4eckux coenuHenuii A. M. bytieposa
Utoro no pazaeny 3
Paznea 2. Yriesogopoanl
2.1 [IpenenpHbIe YriIeBOIOPOILI — ATKAHBI 2
2.2 |HempenenbHble YyIIIEBOAOPOBL: aJIKEHBI, alKaAUEHbI, aJTKUHBI 6 1
2.3 |ApoMaTu4ecKue yriaeBoiopoabl 2
2.4 [[IpupoaHBIe HCTOYHHUKH YTIIEBOJIOPOJIOB U UX MepepaboTka 3 1
Uroro no pazaeny 13
Paznen 3. Kucaopoacoaepxamue opranudeckue coelMHeHst
3.1 |Couptsl. deHon 3
3.2 |Anpnerunsl. KapooHoBsie kucnoThl. CliokHbIE 3)UPBI 7 1
3.3  [YraeBoabl 3 1
Uroro no pazaeny 13
Pa3znen 4. A3oTconepxkainiue opraHnyeckue coeuHeHust
4.1 |AMI/IHI>I. AMUHOKHCIIOTHI. benku 3
Wroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKYJISIPHBIE COCAUHEHHU S
5.1 |HJ'IaCTMaCCBI. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 2

11 KJIACC



Ne HaunmenoBanue pa3zenoB v TeM NporpaMmMbl KoanaecTBo yacos
/1 Bceero| KonTpoJsibHbIe [IpakTnye
paboThI pabor
Paznen 1. Teoperuyeckue 0CHOBbI XUMMHU
1.1 |Crpoenune atomoB. I[lepuonndeckuii 3akoH u Ilepuoauueckas 3 0.5
cucteMa xuMudeckux 3mneMenToB /. 1. Menneneera
1.2 |Ctpoenue BemecTBa. MHOT0OOOpa3ue BEMIECTB 4
1.3  [Xumuyeckne peakuuu 6 1 1
Wroro no pazneny 13
Pa3nes 2. Heoprannueckasi XumMus
2.1 Metaisl 6 1
2.2 |Hemeramisl 9 1 1
2.3 |CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB 2 0.5
Wroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 |XI/IMI/ISI U )XU3Hb 4 |
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 | 3
MNOYPOYHOE INVIAHUPOBAHUE
10 KITACC
No Tema ypoka KonnuectBo yacoB e
/11
Bcero| KourponsHueie | [Ipaktuueckue
paboThI paboThI
1  |CraproBas tuarnoctuueckas padoTa. 1 1
2 [[IpenmeT opraHMYECKON XUMUH,e€ BOZHUKHOBEHHUE, 1 https://rc
pa3BuTHE U 3HaueHue. Teopusi CTPOCHUSI OPraHUYECKUX
coequHeHnii A. M. byTtiepoBa, €€ OCHOBHbIE
MOJIOKEHUS




Ne Tema ypoka KomnuecTBo yacos One
n/n
Bcero| Kourponsnsie | IIpaktuueckue
paboThI paboThI

3 |[IpencraBnenwue o KinaccuuKau OpraHUISCKHX 1

BemiecTB. HomenknaTypa (cucremarnyeckas) u

TpUBHAJIbHBIE HA3BaHMsI OPraHUYECKHUX BEIIECTB
4 |AnKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUHN P 1 https://r¢
5 |MertaH 1 3TaH — NPOCTEHIINE IPEICTAaBUTENN AIKAaHOB | 1
6  |AJIKEHBI: COCTaB U CTPOCHHE, CBOKWCTBA 1 https://rc
7 |9TuieH U NpOoNuiIeH — MpocTeire npecTaBUTeNn 1

AJIKEHOB
8  |[Ipaktuueckas padorta Ne 1. «Ilomyuenue sTuineHa u 1 1

W3y4YEHUE Er0 CBOMCTB)
9 |Ankaguensl. byraguen-1,3 u merunOyranguen-1,3. 1

[lomyueHne CUHTETHYECKOro KayuyKa U PE3HHBI
10 |AnKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHMSI, 1

TOMOJIOTMYECKUH psill. ALIETUIIEH — MPOCTEHIINN

[IpEICTaBUTEIb AJTKHHOB
11 |Bbluncnenus o ypaBHEHUIO XMMHUYECKOM peakuuu 1
12 |Apensl: 6eH30I1 U TONTy0d. TOKCHYHOCTD apEHOB 1 https://r¢
13 |[['eHeTHyeckast CBSA3b yII€BOAOPOAOB, IPUHAISKAIMX | 1

K pa3jIMyYHbIM KJlaccaM
14  |[[IpupoaHble NCTOYHUKHU YTIIEBOJAOPOIOB: IPUPOIHBIN 1 https://r¢

ra3 W MomyTHbIC HeTSIHbIC Ta3bl, HeQTh U MPOIYKTHI €€
nepepaboTKu




Ne Tema ypoka KomnugectBo yacos One
n/m
Bcero| Kourponbsusie | [Ipaktuueckue
paboThI paboThI
15 |[IpupoaHblEe HCTOUHUKH YTIEBOIOPOAOB: IIPUPOIHBIM 1
ra3 4 NOIyTHbIE HEPTSHBIE I'a3bl, HEYTh U MPOAYKTHI €€
nepepadboTKu
16 |KontponbHas paboTa 1o pa3aeny «YTIeBOI0pOIbD» 1 1
17 |IlpenenbHbIE OAHOATOMHbIE CITUPTHI: METAHOI U 1 https://r¢
sTaHoi. BogopoaHas cBsA3b
18 |MHoroaroMHble COUPTHI: 3TUIEHIJIMKOIb U MIULIEPUH 1
19 |®enon: cTpoeHre MOJICKYIIbI, PUINIECKUE U 1 https://r
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
20 |Anpaeruabpl: GopMaIbICTH/ U alleTalbIACTH . ALIETOH 1 https://r¢
21 |OnHOOCHOBHBIE IpECTbHBIE KAPOOHOBBIE KMCIOTHI: 1
MypaBbUHAs U YKCyCHasl
22 |[Ipaktuueckas pabora Ne 2. «CBoiicTBa pacTBOpa 1 1
YKCYCHOU KHCIIOTBD)
23 |CreapuHOBasi U OJICMHOBAs KUCJIOTHI, KaK 1
MIPEJCTABUTEINN BBICIINX KAPOOHOBBIX KUCIIOT
24 |MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX 1
MOIOIIIEE NEHCTBUE
25 |CnoxHble 3(pUpbl Kak TPOU3BOAHBIE KAPOOHOBBIX 1
KUCIOT. ['aponns cnoxHelx 3¢upos
26 Kupsl: ruaponu3, npuMeHEHUE, OUOIOTHYECKast POJTb 1 https://rc
KHPOB
27 |YraeBoabl: cocTaB, Kiaccupukanys. Baxuelme 1 https://r¢

MIPEJICTaBUTEIN: TII0K03a, (hPyKTO3a, caxaposa




Ne Tema ypoka KomnuecTBo yacos One
n/m
Bcero| Kourponsnsie | IIpaktuueckue
paboThI paboThI
28 |Kpaxmai 1 IeuTon03a Kak IpupoaHbIe TOTUMEPHI 1 https://r¢
29 |KoHTponbHas paboTa 1o pa3aeny 1 1
«Kucnopozacoaeprxariye opraHM4eCKUe COeTUHEHU.
[IpomexxyTouHas arrecranus.
30 [AMUHBI: METWJIAMHUH U aHUJIUH 1
31 |AMUHOKHCIOTHI KaKk aM(pOTEPHBIE OpraHUICCKHE 1 https://rc
COEIMHEHUs, X Ononornyeckoe 3HaueHue. [lentumb
32 |benku Kak NpUpPOAHbBIE BBICOKOMOJIEKYJIIPHBIE 1
COETUHEHUS
33 |OcHOBHbBIE NOHATHSA XUMHH BHICOKOMOJIEKYJISIPHBIX 1
coeanHeHul. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX coenHeHui. [limactMaccsl,
Kay4qyKH, BOJIOKHA
34 |OCHOBHBIE METObI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1 https://rc
coenuHeHui. [ImacTmaccsl, kKaydyKky, BOJIOKHA
OBILEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 3 2
11 KJIACC
Ne Tema ypoka KommuecTBo yacoB DNeKTPOHH
n/n
Bcero KontponsHnsie | [Ipaktuueckue
paboThI paboThl
1 [ Xumunyeckuil anemMeHT. ATOM. DJIEKTpOHHAs 1 0.5 https://resh.ed
KOH(Urypamus aToMoB BxoHas tuarnoctudeckas
paabora.
2 |[lepumoguueckuii 3axoH u Ilepuoanueckas cucrema 1
xuMHuueckux anemeHToB /. . Menneneesa, ux




/1

Tema ypoka

KonnuectBo yacos

Bcero

KonTponbHbie
paboTsl

[IpaxTrueckue
paboTsl

DNEeKTPOHH

CBSI3b C COBPEMEHHOM Teopuel CTPOEHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKUX
AJIEMEHTOB M KX COCJIMHEHHH 110 TpyIIaM 1
rnepuoiaM. 3HaUeHHE MePUOANYECKOr0 3aKOHA U
CHCTEMBI XUMHUYECKUX djieMeHTOB JI.11. Menaeneena
B paBBI/ITI/II/I HayKI/I

Crpoenue BeniecTBa. XUMUYECKasl CBSI3b, €€ BUJIBI;
MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H.
BonopoaHas cBs3b

https://resh.ed

BaneHnTHOCTB. DeKTpoOTpULATENbHOCTE. CTENEHD
OKHCIEHHUs. BemecTBa MOJIEKyJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

https://resh.ed

[ToHsTHE O MUCTIEpCHBIX cUcTeMaX. MIcTHHHBIE 1
KOJIJIOUHBIC PacTBOPhI. MaccoBast 10715 BELIeCTBa B
pacTBope

https://resh.ed

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUUYEeCKUX
coenuHeHMi. ['eneTndeckas CBsI3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Knaccudukanust XaMU4eCKUX peakiuii B
HEOPraHUYeCKOW U OpraHu4eCcKOi XUMHH. 3aKOH
COXpaHEHHsI MAaCChI BEIIECTB; 3aKOH COXPAHCHUS U
MIPEBPAICHHUS YHEPTUU IPH XUMUYECKHUX PEAKIIHIX

https://resh.ed

Ckopoctb peakiuu. O0paTuMble peaKiuu.
XHUMUYECKOE PAaBHOBECHE

10

[IpakTudeckas padora Ne 1. « BnustHue pa3muuHbIx
(hakTOpOB Ha CKOPOCTh XMMHUYECKOI peakium»

11

OnexTponutruyeckas aucconuanus. [lonstue o

BoAOpogHOM Tokazarene (pH) pactBopa. Peakuuun

https://resh.ed




Ne Tema ypoka KommuecTBo yacos DNEeKTPOHH
n/m
Bcero|Koutponsnsie | [Ipaktudeckue
paboThI paboThI
MOHHOTO 0OOMeHa. ' MApoNnN3 OpraHMYeCcKuX U
HEOPraHMYECKUX BEIIECTB
12 |OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
[TonsaTHE 00 3JIEKTPONIN3E PACIUIABOB M PACTBOPOB
coJien
13 [KontponwHas pabota no pasneny «Teopernueckue 1 1
OCHOBBI XUMUID)
14 [Metamisl, ux nojoxxenue B [leprogudeckoit 1 https://resh.ed
crCcTeMe XUMHUYECKUX dieMeHToB [[. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHHSI AaTOMOB.
OO0mue ¢puznyecKkue CBOWCTBAa METAILIIOB
15 |CrutaBbl MeTayIIOB. DIIEKTPOXUMHUYECKUN P 1 https://resh.ed
HaIpsHKEHUH METaIOB https://resh.ed
16 |Xumuyeckue CBOMCTBA BaKHEUIIMX METAJJIOB 1
(HaTpuii, Kanui, KaNblUi, MaTHUN, ATFOMUHUN) U
NX COeIMHEHHH
17 |XuMmudeckue CBOWCTBA XpoMa, MEIU M UX 1 https://resh.ed
COeINHEHUN
18 |[Xumudeckue CBOMCTBA LIMHKA, KejIe3a U BX 1 https://resh.ed
COCIMHEHU
19 [Ipaktuueckas padota Ne 2. "Pemenue 1 1
SKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme «MeTamib"
20 |Hemerammsl, ux nosnoxenue B [lepuoanueckoit 1 https://resh.ed
CUCTeME XUMHUecKux 3nemeHToB /1. U.
MeHieneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB
21 |®usnueckue CBOWCTBAa HEMETAIIOB. AJIIOTPONHUS 1

HEMETA/UTOB (Ha IpUMepe KUCIOPOa, CEphI,
docdopa u yrnepona)




Ne Tema ypoka KommuecTBo yacos DNEeKTPOHH
n/m
Bcero|KonTponsnsle | [IpakTtuueckue
paboThI paboThI
22 | XuMHYECKHE CBOWCTBA IaJIOTEHOB, CEPbI U UX 1
COCTUHEHUH
23 [Xumuyeckue cBoMCTBa a30Ta, hochopa u ux 1
COCIMHEHUM
24 | XuMHYeCcKue CBOWCTBA yIiepoia, KpEMHMS U UX 1
COCTUHEHNH
25 [IIpumeHeHUE BaXXHEHIITMX HEMETAIIJIOB M X 1
COeINHEHUN
26 |O0o00LIeHre 1 cCUCTeMaTH3alMsl 3HaHUi 110 TemMe 1
«Hemerambey. Belaucienys no ypaBHEHUAM
XMMHUYECKHUX peaKk1ii 1 TEPMOXUMUYECKHE PacUEThI
27 [(paktudeckas padora Ne 3. «Permenue 1 1
SKCIEPUMEHTANIbHBIX 3a/1a4 1o Teme "Hemeramist"»
28 |KoHTponbHas paboTa 1o TeMam «MeTajib U 1 1
«Hewmerambey. [IpomexxyTodnas arrecranus.
29 |Heopranuueckue u OpraHn4eCKUE KUCIOTHI. 1
Heoprannueckue 1 opraHu4ecKue OCHOBAaHUS
30 |AMdoTepHble HEOpraHMUECKUE U OPTaHUYECKUE 1 https://resh.ed
coequHeHus. ['eHeTnyeckas CBsA3b HEOPraHUUECKUX
1 OPraHUYECKUX BEIECTB
31 |Posib xumMuH B 00€CIICYCHUH SKOJIOTHUSCKOH, 1 0.5 https://resh.ed
HHEpPreTUUeCcKOM 1 MUIeBoi 0€30MacHOCTH,
pa3BUTHN MeaAULIUHBL. [IpoMexxyTouHas
aTTeccTalusl.
32 |[[IpencraBneHus 06 OOMIMX HAYYHBIX MPUHIIAIIAX 1 https://resh.ed
[IPOMBIIIJIEHHOTO NIOJyYEHUS BaXKHEUIIIUX BEILECTB
33 |YenoBek B MMpE BEIIECTB U MaTEpUAJIOB 1




Ne Tema ypoka KommuecTBo yacos DNEeKTPOHH
n/m
Bcero Kourponbshsie | [Ipaktuyeckue
paboThI paboThI
34 |[XuMus 1 310pOBBE YeTOBEKA 1 https://resh.ed
OBUIEE KOJIMYECTBO YACOB 110 [IPOTPAMME | 34 3 3

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYHEHUKA
» Xumus / 'abpuensa O.C., Octpoymon WU.I"., Cnaakos C.A., AkuronepHoe o61mecTBo «M3marenbcTBo «IIpocE

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
POII



KM
10 kaacce
CraproBasi nuarnocTu4eckas padora.

]

Kevma. 10 gaace. Baprart XH0101

HucTpykunsa

Ha eemomHeHHe IHArHOCTHYECKOH pabOTEI D0 XHMHH OTBOJHTCE 1 ypok
(45 MumEyT).

PaboTa BEmo9aeT B cedn 13 3aganmil pazmraHoH dopMeL

3amamms 1-10 — zagaEmHA ¢ BEIOOpPOM OJHOIO MOPABHIBEHOTO OTBETA H3
TeTEIPEX NpeAno&eHERX. [IpH BRIIONHEHHH 3THX 3AJAHHA OOBSIHIS EPVAROM
HOMeEp BEIOPAaHHOIO OTESTA B JHATHOCTHIecKOH padore. Ecim Brr oOeemm Be TOT
HOMEp. T0 2a9epKHHTE 3T0T 00BEIEHHEIT HOMEp KPecToM H 33TeM 00BEIHTE HOMED
[PAaBHIEHOTC OTBETA.

3agamma 11-13 — 337aEMA ¢ KpaTkHM OTEeToM. OTESTHI HA JaHHEIE 33J3HHA
3AMHCEIBAOTCA B OTBEJEHHOM JIf 3TOro MecTe. B caydae 3ammMcH HeBepHOTO
OTBETA 3AYECPKHEATE €T0 H 3AHIIHTE PATOM HOBEIH.

3agamma 1—4 OTHOCATCA K OJHOMY H TOMY &E TEKCTY, KOTODEIH IMDHBEIEH
nepep 3agaEHeM 1. OTBedad HAa IOCTABIESHHEIE BONPOCHL, 00PAaINAHTeCE K JAHHOMY
TeKCTY. 3afaHHA 9—11 Tark#e OTHOCATCE K OJHOMY TeKCTY, KOTOPHIH NpHEEIEH
nepen zagaHHeM 9. OTBedad Ha IOCTABISHHEIE BOIPOCHEL B 2afaHHEAx 911,
OOpaIAHTeCE K COASPAAHHI0 IPHBEIEHHOTD TEKCTA.

CoperyeM BRIOOIHATE 33J3HHA B TOM [OPAIES, B KOTOPOM OHH IAHEL
C mensr0 3KOHOMHH EBpeMeHH OPOIYCKAHTe 3aJdHHe, KOTOPOE He VIASTCH
BEIIOMHHTE CPa3y, H NepexoJHTe K caedyiomeMy. EciH mocne BRINOIHeHHA Boel
padoTEl vV Bac ocTaEeTcE® EpeMA, To MOAHO BEPHYIECE K [PONYIISHHEIM
33JAHHAM. 33 KadIEIH OPABHIBHEIH OTEET B 3ABHCHMOCTH OT CTIOAHOCTH 33T3aHHA
Ja€TcH OIHH HIH 0olee 0aTIoB. bamiwl, nmomydeHHele BaMH 33 BCe BRIIOIHEHHEIE
33JAHHA, CYMMHDYEOTCH.

IlocTapafiTeck BEIMOMHHTE EAK MOMHO OOIBINE 3AJAHHH H HAODAaTh KakK
MOHO OOMIEBINEE KOMHIECTBO OaILTOR.

Aeraem yenexa!

© Crarlpan 2013 r.
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Xmuma. 10 smace. Bapmarr XH0101 3

IIpu evimodneHun 3adauuii ¢ swvibopom omeema 1-10 obsedume KpyyHcrom
HOMEDP NPASITIbHOZO OMEEN ¢ NEKCHIE Pabombi.

ITpoanaruzupytime nPpedioHceHHbIE CXEMbl I OMEEMbINE Ha sonpockl 1—4.

Ha pHCYHEE H200paAEHE! CXEMEl PAcIpEIeIcHHE AEKTPOHOB B aTOMAX 9eTRIPEX
XHMHISCEHY JIeMEHTOE:

) | o)) | ) |a)

3 35
5 A
2 ES 5

A | B r

B ogmoM nmepHOIE HAXOIATCH IIEMEHTEL, CXEMEl CTPOSHHA ATOMOE KOTODEIX
0003HATEHEL OVKBaMH

1) B.T 2) A.B 3) B.B 4) B.T

2 IPOTOHA COOCPAEHTCH B AIPC aTOMA ICMCHTA, CREMA ROTOPOTO

1) A 2) B 3) B HT

Hambonee #Apko BHEIPAMKEHE] MEeTATHYSCKHEe CBOHCTBA V IPOCTOTO EEMISCTEA,
00paz0BAHHOTO 3IEMEHTOM

1) A 2) B 3) B HT

Cxema CTPOSHHA aTOMA 3MEMEHTA, 00PaIVIomeETo aM(pOTePHEIH OKCHI

1) A 2) B 3) B HT



[o ]

Hmuma. 10 smace. Bapuanr XH0101 5

BHUMAMEeTsHO PACCMOMPHNIE PUCYHOK I OMEENbIIE Ha sonpocst 9—11.

Ha 3aHATHAX XHMHISCKOTO EpPVAEAa pedATa codpamH mpHOOpP B COOTBETICTBHH
C PHCYVHEOM:

| o

[ 5;1 Ca{OH}k
{pacTECD)

thaHondgTananH

B npodHpEe OpoTeKasT peakiH
1) coemmMHEHHS 3) zaMemeHHA
2) pazmomeHHS 4) obmena

B cTarane npoTeKasT peakilHA

1} H:D T CD; = H:CO]

2) Ca(OH), + 2HCl = CaCl, + H,O
3) Ca(OH), = Ca0 + H,0

4) Ca(OH), + CO, = CaCO; + H,0

B zadanun 11 svibepume eepHble omeembl. Ofsedume solOPaHHbIE HNEPBI 1
FANUWIME UX 6 Madany.

OnHCEEAR HAOMIOISHAA 33 HIMEHEHHAMH, IPOHCXOIAINEMHE B CTaKaHE, IIKOIBHH-
EH 3amHCATH. «Jepe: HEKOTOpOS EPeMH MOCIE HAYANA DEIEIHH MEl HaDIEO-
OATH .. %

1) mosEneHHe JEIMA HAJ MOBEPXHOCTHIO AHIKOCTH

2) mocTeneHHOE 0DECIBEMHEAHHE PO3OBOID PACTBOPA

3) moSBISHHE Pe3IKOTy HEIPHATHOTO 3allaxa

4) oxpamHBaHHe OSCIBETHOTO PAacTEOPA B POIOBLIA LIBET
5) mosBneHME GeIOTO OCATEA

OTpert: | |

€ Crardlpaz 2013 r.




30numa. 10 xrace. Baprasr XFO0101 6

B zadauunu 12 K kKaxcdoMy 3ITeMeHMy NeEPsoze cmoiabua nodbepume
COOMEETNCINEVION{NT] 3TEMeHIN MOPeso N FANUINNNIE 6 Mabauny euipaHHbe
Nugpe  Med CcooOMEEMCMEVIONNME  GYKEAMN, a 3aMMeM NOTYuNENIYIOCH
nociedosameTsHOCI,  NNGP nNepeHecume 6 OGAAHK MECMNUPOSaHUA  De?
npodenes i KAKNX=THG0 OoNoTHIUINETbHBIX CILME0.1086.,

BHUMAMETSHO NWIVUNINE HH@OPMAaNlio, COOEPHCANYIOCA 6 Mmadiniye u om-
GeMbme Ha eonpoc 12,

Ha wpokax xvmH B §—9 KTaccax BRI HIVUATH CIOCOOEl IIOMTYVICHHA H CBOHCTEA
CAEOVIOMHX TA3000DasHEIX EEIISCTE. EKHCAOPOZ, CEPHHCTEIH TAas, AMMHAE H
Bogopod. IlpH oCOOIMIEHHH 3TOTC MATEpHAaZa OHLIA COCTABICHA CISOYHOIIAA
Ta0MIHDA:

I'pyvoma A B B r
CeoiicTRO
Hamuame zamaxa pe3EHH pe3kHHA He HMEeeT | He HMeeT
IlpH npomycKaHHH [epes 0ec-
OESTHEIH PacTEOpP (eHompTaneH- HeT Ia HeT HET
Ha IBET MEHASTCA HA PO3OBRIH
Jlerde Bo3gyxa HET Ia HET Ia

VCTaHOBHTE COOTEETCTEHE MEEIY COBOKYIHOCTBEI0 CBOHCTE Ta3o00pazHOTO
BEIIECTEA H eT0 dopMyIoH

A) A 1) SO,

F) B 2) 0,

B) B 3) H

T 4) NH;

Otger- A b B I

MaccoBas 7018 YIIepoaa B ero OpocTeflIeM JeTydeM BOJOPOIHOM COeJTHHEHHH
%% (OTBET mpeaCTABETE B BHIS LENOro THCIA).

OTEeT:

© Cratl pan 2013 1.
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Xmuma. 10 smace. Bapmasr XF0102 3

IIpu evimodneHun 3adauuii ¢ svibopom omeema 1-10 obsedume KpyHcrom
HOMEDP NPASITIbHOZO OMEENN 6§ NEKCHIE PaboTbl.

Ipoananuzupyiime NPpedioNCEHHBIE CXEMBI I OMEEMBNIE Ha sonpocsl 1—4.

Ha prcyHEe H300pa&eHEl CXeMEBI paclpedeleHHd 3ICKTPOHOB B aTOMAaxX JeTRIpEX
XHMHISCEHY JTeMEHTOR:

1l

o

)

1 2

A

B ogsoR TPYIImE ]IE.'PHD,:I;H‘IEEKOE CHCTEMBI HAXOOATCH NIEMEHTEL, CECMEI
CTPOCHHA aTOMOE KOTOPERIX 0003HATSHEI E}TCB-H.\:IH

1) B.T 2) A.B 3) AB 4) B.T

17 IpOTOHOE COOCPAMICA B ATOME 3JIEMEHTA, CREMA CTPOCHHA aTOMA KOTOPOTO

1) A 2) B 3) B HT

Hambonee ApKO BREIPAAEHEl HEMETATTHYSCKHE CBOHCTBA Y NIPOCTOTO BeINECTEA,
00paz0BAHHOTO 3TEMEHTOM

1) A 2) B 3) B H T
CxeMa CTPOSHHA aTOMA 3MEMEHTA, 0OPAIVIOMIETO MENOTE
1) A 2) B 3) B 4H T

© Cradl paz 2013 1.



Xeuma. 10 xaace. Baprast XH0102 4

IZI Ha pHCyHKe 1714 TpEX 37eMeHTOR NpeIcTAEIeHa 3aBHCHMOCTE BETHIHHE] PaTHyCa

ATOMA OT

o

paaMychl aToMOB (HM)

1) BANEHTHOCTH B COEJHHEHHAX C BOZOPOIOM
2) BEICINSH CTENEHH OKHCISHHS
3) wHCTA 3aMOMHEHHEIX 3IEKTPOHAMH CIIOER

4) BeIHYHHEI 3apAgA ZIpa

OueHHTE OpaBHIBHOCTE CYAICHHA O MOISTH 00pa3z0oBaHHA XHMHYECKOH CBAZH
MeEIY JACTHIAME X H Y mmp:m Haonpamena Ha pH-:jme

'XI+IX. .X“KX.

A) BOIMOEHO, 9TO 31eMeHTOM X ABIAETCH (TOP;
bB) npexcTaBmeHHAs MOJENb ONHCHIBAET 00pPaz0BAHHE KOBANSHTHOH HEIOIAPHOH
CEAZH.

1) BepHO TOmBEO A 3) BepHEI 00a CYAICHHA
2) Bepuo TomBEC B 4) oba cyEIeHHA HEBEPHEIS

IIpocTeie BeMIEeCTEA OPOM H XI0D

1) DpH KOMHATHOH TeMIIEpaType AHIKOCTH

2) MO®HO HOTVIATE TONBKO B BREITHAHOM IIKady
3) He HMEIOT IBEeTA H 3aMaxa

4) He pacTBOPAIOTCA B BOJE

Kax THOPOECHT EA/IHA, TAK H CO/IAHAA KHCIOTa B PACTBOPAX

1) B2aHMOZeHCTEYIOT ¢ pacTEOPOM cyibdaTa Memn(Il)

?) HIMEHSIOT OKPacky GeHOMTAICHHA Ha MATHHOBYIO

3) B3aEMOIEHCTEYIOT C IHHKOM C BEIISTEeHHEM BOJOPOIA

4) B3aHMOEHCTEYIOT C OKCHIOM MArHHA C 00pPazOBaHHEM COIH
€ Cratlpan 2013 1.



Xmvma. 10 smace. Bapuasr XH0102 5

BHUMAMETOHO PACCMONPNNIE PHCYHOK I OTHEENIBINE Ha sonpoctt 9—11.

Ha 3agATHAX XHMHYECKOTO EpyARa pedATa codpamH mpHOOp B COOTBETICTBHH

C PHCYVHEOM:
MILCI  CalOH),

|
] ™
? N\ />
= i rd
L i‘ ] ‘\\__ ,ﬁ/
BOAa ¢ Ac0aBneHMem
HUONeETOROND NEKMYCa

III B ropHz0HTAILHOH 9aCcTH TPYVOEH IPOTeKAeT PearHs

1) coexmnenHs 3) samemenHA
2) pazmo#cHHS 4) obmeHa

B H30THYTOH 9acTH TPYOKH OPOHCXOIHT PeakITHA
1) H,O +NH; =NH,OH
2) NH,Cl=NH; + HCl
3) CaO +H,0=Ca(0OH),
4) NH,Cl +AgNO; = AgCl + NHs;NO;

B zadanwnun 11 ewifepume ecepubvie omeempl. QOfsedume ewdparnbvie Wnugpel
FANUININE X § MaGTuiy.

III OnHcEEAS HAOMIOZSHHA 23 H3MEHSHHAMH, OPOHCXOIANIHMH B H3OTHYTOH 9ACTH
TPYOEH H ¥ ¢ OTEPEITOH JacTH, IECILHHKH 3alHCATH: «Uepe: HEKOTOPOS EpeMA
[OCIe Ha49ATA PEaKIHH MEI HAOMIOJATH .. .»

1) BRImAgeHHE 0EIOTO TEOPOAHCTOTO OCATEA
2) nocTensHHOE 00SCHESYHBAHHE (PHOTETOBOTO PACTEOPA TAKMYCA
3) mOABISHHE PE3KOT0 HEMPHATHOTO 3aIlaxa

4) HzMeHeHHe HESTA (HOISTOBOTO PACcTEOPA TAaKMYyca Ha CHHHH
5) 3HaYHTENLHOE YBEIHYSHHE 00BEMA EHIKOCTH

Otper: | |

B Cratlpaz 20131



X, 10 rmace. Bapmast XFI0102 ]

B zadanun 12 K RKaxcdoMy 3TeMeHmMy Nepsoce cmoabua nedbepuine
COOMGEMCTNEVIOTII ITEMEHIN 6MOPos0 W IANUNHME 6 MAGTHNY 6616PAHHbIE
HuppB  N0d  coomSEMCMEVIOIUMN  BYK6aAMI, @ 3ameM NOTVUNEHIVIOCA
ROCTE00SAMETBHOCING  HNPp nepeHecume & O(IaHKE MeCMUPOSaHNa  bez
npofienos U RAKNUX=THH0 JoNoTHUMETEHBIY CHUMEOT0E.

BrHumame sHo HIVUNINE HH@OPMAaNNio, COOEPHCANVIOCA 6 madiniye u om-
gemume Ha sonpoc 12,

Ha ypokax xEMuH B 59 KIaccax BE HIyIATH COOCOOE] IOTVICHHA H CBOHCTBA
CHSIVIONIHY Taz000pazHEIX BeMIeCTE. XIOPOBOIOPOI, A30T, BONOPOI, KHCIOPOI.
IlpH 000OIIeHAH 3TOT0 MATEPHATA OBUIA COCTABISHA CIISIVIOMAS TA0MHIA

I'pynma A b B T
CroHCTRO
Oopazyer ¢ BO3TVEOM
HET Ia HET HET

TPEMVIVIO CMECE
Hammame zanmaxa He HMeeT | He HMeeT peskHi HE HMeeT
MoxsHo 00HApVEHTE IPH

Py - P aa HET HET HET
IOMOITH TS0 TVIHHEL

YCTaHOBHTE COOTBETCTEHE
BEIECTBA H ero GopMyIoH

MeEIY COBOKVIHOCTBED CBOHCTE Ta3o00pasHOTO

A) A 1) HCI

E) B 2) O,

B) B 3) H

T 4) N

Orper- A B B r
MaccoBas 104 KPEMHHS B €70 JeTyIEM BOJOPOIHOM COSMHHEHHH % (oTBeT

NpeICTABETE B BHIE JeCATHIHOH IPOOH).

OTBeT:

€ Crarlpan 2013 .




Xamasa. 10 xnacc. Bapmasr XH0101

OTeeTH K 3aJaEESM

Ne 3azaEms OTtser
11 25
12 1423
13 75

Xamua. 10 xnacc. Bapmasr XH0102

OTtBerTnl K 33JaEESM

Ne 3azamEms OTtser
11 34
12 2314
13 87.5

KounTponbnas pabota mo pazneny «YTIeBoJ0opOIbD

Bapuanr 1

Yactp 1. TecToBbIe 331aHUA ¢ BELIOOPOM OTBETA M HAa yCTaHOBJIEHUE COOTBETCTBUS

1 . DremeHT, KOTOPHIH 0053aTEIIEHO BXOJUT B COCTaB OPraHMYECKUX COSIMHEHHIMA:

A. Kucnopon. B. Yraepon.

b. Azor. I'. ®ocdop.

2 . Cpenu BeIeCTB, BXOAAIIUX B COCTAB KUBOM KJIETKH, K OpraHHYECKHUM BElIeCTBaM He
OTHOCHTCSL:

A. T'moxko3a. B. Xup.

b. Boga. I'. benok.

3 . YueHslii, KOTOPBIN BBEI MOHATHE «OPTraHUYECKAst XUMUS»):

A. bytnepos A. B. Benep @.

b. beptno M. I'. bepuennyc 178

4 BaneHTHOCTb yriiepoJia B OpraHUYECKUX COEIMHEHUSAX paBHa!

A.IB. IIB.IIIT. IV

5 . IlpuunHON MHOTOOOpA3Usl OPTaHUYECKUX COCTMHEHUI HE SBIISACTCS:

A. SIBneHue u30MepHH.

b. Cnnoco6HOCTh aTOMOB yTiIepOia COCTUHITHCS APYT C APYTOM.

B. CniocoGHOCTh aTOMOB yriepoia 00pa3oBbIBATh OJIMHAPHBIE, IBOIHBIC U TPOMHBIE CBSI3U.

I'. CtocoGHOCTh aTOMOB yriiepoa 00pa30BBIBATH AJUTOTPOITHBIE MOIU(UKAITIH.

KonTponbhas padota Ne2. [IpomexyTouHas aTTecTausl.

Tema: «Kucnopozcoaeprxariye opraHuu4ecKue coeIMHeHNs»

Kputepun onieHrBaHus: IPaBUJIbHO BBIIOJIHEHHBIE J1BA 3aJaHUsI — OLIEHKA «3», TpU 3a/laHus
— OLIEHKa «4», Bce 3a/1aHus 0e3 olMOO0K — OLEHKa «5».

1 BapuaHT



Yacts 1

1. Onpenenure Kiacchl COEAUHEHHUH U AaiiTe Ha3BaHUS BELIECTB, (POPMyIIbl KOTOPBIX:
a) C2H5CHO B) HCOOH

6) C2H5COOCH3 r) CH30H

2. CoctaBbTe (OpMYJIBI BELIECTB 110 HA3BAHUIO:
a) 4-meTunrekcanon-2 0) 3-MeTuI0yTaHOBasI KUCIIOTA

3. Hanumure ypaBHEHUS peaKlMii:

CH3-CH3CH3<2=CH2CH?23<3 -CH2CH3<OH3-C//OH

4. Pemmre 3anaqy: Onpenenure Maccy aibAeruia, HoJyuYeHHOro IPU OKUCIEHUH 23 T
ATUJIOBOTO CIIUPTA OKCUAOM cepedpa.

11 kaacce

Bxoanasi iMarHocTuka no xumun ydennka(-upi) 11 kiacca
1 BapuanT
Yacts A
K kastcoomy 3a0anuio uacmu A 0anvl HeCKOIbKO 0MEEmo8, U3 KOMOPHIX MOIbKO 00UH éepHblil. Bvioepume
eepnblil, no Bawemy mnenuio, omeem.
Al. (I 6anr) Obmast opMyia ajJKaHOB:

1. CnH2n 2) CnH2n+2
3. C.Huo 4) CiHon- s

A2. (1 6ann) Bemectsa, nmeromue popmynst CH3; — O — CH; u CH; — CH; — OH sBistioTcst
1) romosoramu; 2) m3oMmepamu; 3) HOJIHMEpaMHu; 4) menTuaaMH.
A3. (16ann) AuetniieH MPUHAIICKAT K TOMOJIOTHIECKOMY PSIY:
1) ankaHoB; 2) aNKWHOB; 3) apeHOB; 4) aJKCHOB
A4. (1 bann) Peakunu, B X071 KOTOPBIX OT MOJIEKYJIBI BEI[ECTBA OTIIEIUISETCS BOJIA, HA3BIBAIOT PEAKIIMSIMU:
1.  Heruapartanuu 2. [eranoreHUpoOBaHUs
3. eruaporajioreHUpOBaHHS 4, HerunapupoBanus
AS5. (1 6ann) KonudyecTBo aTOMOB BOJIOPO/Ia B [IMKJIOT€KCaHE:
)8 2)10; 3)12; 4)14.
A6. (I bann) Peakuus cpenbl B BOTHOM PacTBOPE YKCYCHOM KHCIIOTHI:
1) meiitpanpHas; 2) kuciast; 3) coneHas; 4) menovHas.
A7. (1 bann) YKCycHast KHCIIOTA__ He 6CHIYRAent BO B3aNMOIEHCTBUE C BELIECTBOM

1) okcH KabITHs 3) menp
2) MeTaHon 4) nuinesas coaa
AS8. (1 6ann) ITporyKTOM ruipaTalliy dTUIIEHA SBIISETCS:
1) crupr; 2) xucnota; 3) aJblerum; 4) ankax

A9. (1 6ann). llomumponuiieH MOIyYaroT U3 BEIIECTBa, (OPMyIa KOTOPOTo

1) CHz = CHz, 2) CH= CH, 3) CH; — CHZ — CH}, 4) CH2: CH - CH3
A10. (1 6ann ) K a10BUTHIM BellleCTBaM OTHOCHTCSI:

1) metanon; 2)ataHon; 3) mpomaHoi, 4) OyTaHOI.

Yacte B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHE;
eeuiecmeo Haxodicoenue 6 npupooe
1) I'moko3za a) B COKE CaXxapHOW CBEKJIBI
2) Kpaxman 0) B 3epHE
3) Caxaposa B) B BUHOTPaJHOM caxape
4) Ilemnrosio3a T) B IpeBeCUHE

2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXIY PEareHTaMH U TUTIOM PEaKIHH.

Peazenmui Tun peaxyuu
1) CHs+ O, — a) 3aMeIIeHue



2) CHy— 0) okucnenne
3) CH;COOH +KOH — B) MPUCOCTUHCHUC

4) CH4+Cl, — r) oOMeHa
1) paznoKeHue

3. (2 6anna) YcTaHOBHUTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIIECTBA U €0 (popMyIon.

Has3zeanue eewecmea Dopmyna
1) aneTmiiexn a) CH;- CH;
2) MeTaHOJ 6) CHs- OH
3) mpomaHoBas KHCIOTa B) CH=CH
4) saTaH r) CH;- CH,- COH

1) CH;-CH,-COOH

Yacte C 3adanus co c600600ubIM 0meemom
1. (3 6anna). OOBEM yriIeKHUCIIOro rasa, KOTOpbIi 00pa3oBaics B pe3ysibTare cxuranus 10 i1 aneruieHa,

paBeH b}
2. (4 6anna). HamumuTe ypaBHEHHS XUMHUYECKUX PEAKLHH, C TIOMOIIBIO KOTOPBIX MOXHO OCYIIIECTBUTD
MPEBPAIICHHS:
CH,— CH;— CHs— xnopoenson. JaiiTe Ha3BaHUS BEIIECTBAM.

Omeembul u peuwienun



A 2.06LLee KOINYECTBO 3/1IEKTPOHOB B aTOMe X/10pa
1)82)73)354)17

A 3.3apag aapa atoma MarH1A U ero oTHOCUTe/IbHAA aTOMHaA mMmacca:
1)+39;122)+12;243)24;+194) 2; + 24+ 12; 24

A4. HemeTannnyeckune cBOMCTBA Y 3/IeMEHTOB A rpynn yCUInBatoTCA
1)cnesa HanpaBo M B rpynmnax cBepxy BHU3

2) cnpaBa Ha/ieBo 1 B rPynmax CBepxy BHWU3

3)cnpasa HaneBo M B rpynnax CHU3Y BBEPX

4) cnesa HanpaBgo M B rpynnax CHN3y BBEpX

A5. B KaKOM pAay XMMUYECKME SNEMEHTbI PACNO/IOKEHbI B MOPALKE BO3PaCTaHWUA UX aTOMHOTO
paguyca?

1)Na, Mg, Al, Si

2) Li, Be, B, C

3)P,S, Cl, Ar

4)F,O,N, C

A6. Yncno HeNTpPoHOB B Aape aToma >°K paBHO
1)19

2)20

3)39

4)58

A7. B Kakom pAaay HaxogATCA TOAIbKO HEMETaNbI:
1)S,0, N, Mg

2)N,O,F, H

3) Fe, Cu, Na, H

4) Na, K, Cu, Ca

A8. B Kakom psagy 3anuncaHbl GOpMy/bl BELLLECTB TOIbKO C KOBA/IEHTHOW NOIAPHOM CBA3bIO?



1)Cl,, NHs, HCl

2) HBr, NO, Br,

3) H.S, H,0, Sg

4) Hl, H,0, PH;

A9. KpucTannnyeckyto CTPYKTypy, NogobHY0 CTPYKTYpe asimasa, UMeeT
1)kpemHesem SiO,

2) okenpa HaTpusa Na,O

3) okcmp, yrnepogaa (11) CO

4) 6enbin pocdop P,

A10. Kakve 13 yTBEPXKAEHWI O AUCCOLMALLMM OCHOBAHMUI B BOAHbIX PAacTBOPax BEpPHbI?

A. OcHOBaHMA B BOAE AUCCOLUMNPYIOT Ha KaTUOHbI MeTanna (Mam nogobHbii UM KatvodH NH - ;) n
rMapoKcua, aHmoHbl OH .

b. H1KaKkux apyrux aHMoHos, Kpome OH’, ocHoBaHMsA He o6pa3syioT.

1)BepHo ToNIbKO A
2) BepHO ToNIbKO b
3) BepHbl 06a yTBEPKAEHUSA

4) 0ba yTBEPKAEHNSA HEBEPHDbI

Al1. Kakas 13 np1BeAeHHbIX PeaKkLnii He OTHOCUTCS K peakLumUsim MOHHOro obmeHa?
1)Ba(NOs); + Na,SO,= BaSO, + 2NaNO;

2)KOH + HCI = KCI + H,0

3)2KMnO, = K;MnO,4 + MnO, + O,

4)Li,SO;5 + 2HNO; = 2LiNO; + H,0 + SO,

A12. ToNbKO OKUC/IUTENBbHbIE CBOWMCTBA NPOABAAET
1)cynbdug HaTpus

2) cepa



3) cepHasn Kucnota

4) cynbdUT Kanmsa

A13. Ha cmeweHune xummnyeckoro pasHosecua B cucteme N, + 3H, - 2NH; + Q
He OKa3blBaeT BIUAHUA

1)noHM»KeHne TemnepaTypbl

2) nosblllieHMe AaBAEHUSA

3)yaaneHMe aMmuaka 13 30Hbl peakuum

4) npMMeHeHWe KaTanusartopa

Yactb B
OTBETOM K 3a4aHuaM YacTun B asnsetca Habop umdp nam umcno

B 3agaHuAx B1-B4 Ha ycTaHOBNEHWE COOTBETCTBUA K Kax A0l No3mumMm Nnepsoro ctonbua noadbepute
COOTBETCTBYHOLLYIO NO3ULMIO BTOpOoro. (Lindpbl B 0TBETE MOTYT NOBTOPATHLCA).

B1. YcTaHOBUTE COOTBETCTBME MEXAY HA3BAaHUMEM XMMMUYECKOro COoeguMHeHMA U BUOOM CBA3M

daTOMOB B 3TOM COeaUNHEHUMN.

HA3BAHWE COEAMHEHUNA
BUA CBA3U

A)UMHK

B)asor

B)ammmuak

Nxnopua Kanbums

1)MoHHan
2)meTannnyeckas
3)KoBaneHTHasa nonapHas

4)KoBafneHTHas HenoApHasn

B2. 50 2 caxapa pacmsopunu 8 100 2 8odbl. Maccosasa 0018 caxapa 8 nosay4YeHHoOM pacmeope
pasHa %. (Omeem 3anuwiume ¢ Mo4YHOCMbio 00 Uesbix).



B3. YcTaHoBUTE COOTBETCTBME MeXOY YpPaBHEHUMEM peakumMm U BeLLeCTBOM-OKUCAUTENEM,
Y4acCTBYIOLLMM B A@aHHOM peakuuu.

YPABHEHWE PEAKLNN
OKUCNUTENb

A)2NO + 2H, = N, + 2H,0
B)2NH; + 2Na = 2NaNH, + H;
B)H, + 2Na = 2NaH

M4NH; + 6NO = 5N, + 6H,0

1)H,
2)NO
3)N,
4)NH;

B4.YcTaHOBWTE COOTBETCTBME MEXAY CO/bIO M PeaKkumen cpeabl B ee BOAHOM pacTBope.

COJ1b

A)HuTpat bapus
B)xnopua, kenesa (lll)
B)cynbdaT ammoHus
lNaueTaT Kanusa
PEAKLIMA CPEADI
1)kucnas
2)HelTpanbHan

3)uenovHas



Yactb C
( oTBET 3aNULLIMTE C NONHBIM 06bACHEHNEM)

YTO TaKOE CKOPOCTb XMMMUYECKOM peakLmm, OT Kakux paKTOpOB OHa 3aBUCUT, MpUBEAUTE NPUMEPDI
n3 xum3nn( MPUPOAHBIX ABNEHUN, BbITA NHOAEN, MPOMbILUINEHHOCTW).

OyeHueaHue:

Yacme A - npasunbHbiii omeem 1 6ann

Yacmes B- B1,B3,B4 - 2 6anna 6e3 owubku. 16ann - lowubka
B2 -1 6ann

Yacme C - 3 6anna

MakcumaneHoe Konuvyecmeo bannos: 23

23-226anna - «5»

21-16 - «4»

15-11-«3»

Menee 10 - «2»

Kontponbnas padora no remam «Metamns» u «Hemetamnb. [IpoMmexxyTodnas aTrecTanus.

Ne 3apgaHus Konuuectso 6annos
1-8 1 6ann — npaBuabHbI oTBeT 0 6aN10B — HENPABW/IbHBIN OTBET
9--11 MakcumanbHoe Koaunyectso 6annos - 2
12-13 MakcumanbHoe Konmnyectso 6annos - 3
WUtoro 24 6annos
bannbi OTmeTKa
17-20 6annos: OTmeTKa «5»
13-16 6annos: OTmeTKa «4»
7-126annos OTmeTKa «3»
0- 6 6annos OTmeTKa «2»

1. MeTannnyeckue CBOMCTBA B pALY XUMHUYECKUX dneMeHToB Mg— Ca— Sr— Ba:

A. Ocna6eBaror.  b. Yeunuatorcs.  B. Usmensitores nepuoauuecku. I'. He namensrorcst.

2. XUMHUYECKUH 3JIEMEHT ¢ Hanbosee sIPKO BBIPAKEHHBIMU HEMETANTNYECKUMH CBOHCTBAMHU:

A. Docdop. b. Banaawmii. B. CypemMma. I'. Bucmyr.

3. KucnorHsle cBoiicTBa HanboIIee IPKO BHIPAKEHBI Y BEIIECTBa, (opMyia
kotoporo:A.HNO3.5.HNO,.B.HPO;.I'. HAsO:.

4. I'mapokcun xene3a (I11I) MoXHO MOTyYIUTh TIpU B3aUMOICHCTBHH:

A. Xnopupa xenesa (I1I) ¢ ruapokcunom Hatpusi. b. Hurpura sxenesa (II) ¢ runpokcumom Kaius.
B. Oxkcupa xenesa (I11) ¢ ceproit kucnoroii. I'. Cynbdara xenesa (I1I) ¢ xnopumom Gapus.

5. Ha3anme BemecTBa, xummdeckas popmyina koroporo Ca(HCOs).:

A. KapOonar kanbius .b. ['amenast usBects. B. ['mapokapOonar kanbius. ['. M3BecTkoBas Boja.
6. Mornoe ypasuenue peakiuu Fe’ + 2H" = Fe*” + H, cOOTBETCTBYET B3aMMOIEHCTBUIO BEIECTB:



A. Kenesa, Bonsl u kucnopoja. b. XKenesa u comnstHoit kucnotsl. B. Oxcuna sxenesa (II) u cepHoit kucnotsl. I
Kenesza u BOJbI.
7. Oxcup yraepoaa (IV) B3aumoneicTByer ¢ BemecTBoM, hopmyiia koroporo:A. NSO, b. HCl,.,) B.
P205 I". NaOH
8. DneMeHTOM 3 B reHeTHYecKoM psay O— D0,— Na,00:— H,00; saBnsercs:
A. Cepa. b. ®ochop. B. A3or. I'. AnroMUHHIA.
9. Ilepexox Cu’—Cu’™? MOKHO OCYIECTBUTE NIPH B3aUMOJIEHCTBIN BENIECTB, (POPMYIIBI KOTOPBIX:
A. CuO u H,. b. CuSOsuFe. B.CuuClL. I'. Cuun HCL
10. ®opmymna BemecTBa X B TEHETHICCKOM Py  + H:0, Hg* +Ag0
GH,— CH;CHO— X:
A.CH;COOH. Bb. GHsOH. B. CH;—O—CH.. I'. CO..
11. Ha;nmnme ypaBHEHUS peaKum/I c HOMOH.IL}O KOTOPBIX MOXHO OCYIIECTBUTH MPEBPAIIEHHUS:

BribepuTe 1 paccMOTpUTE 0JTHO M3 ypaBHeHHH ¢ Touku 3penust OBP, apyroe - B ceere TO/.
12. Kakoit u3 ra3zoB 3aiimet OombImii 00beM (H. y.): 1 r a3ora wim 2 T aprona? OTBeT NOATBEPIUTE
pacyeTamu.

13. CocTaBbTe ypaBHEHMA peaKkumii noaydeHus xaopuaa xenesa (lll) He meHee yem Tpems cnocobamm
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