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YUMTEb XUMUU




HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOiero o0pa3oBaHUs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBannu B Poccuiickoit denepanuny», TpeOOBaHM K pe3yibTaTaM OCBOCHUS
dbenepaapbHOl 00pa3oBaTENBHON MPOrPaMMBbI  CpeaHEro oO0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarenpHOM crangapre COO, c¢ yuérom KoHuenuumu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peanu3yOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MNPOrpPaMMblL, U
OCHOBHBIX TOJNOKeHU «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
@epnepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTUS 00ydaroUIuXcsl CpecTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnenryainbabie monoxkennss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
colepKaHus, PE3yJIbTaTOB OOy4YeHWs M TPeOOBAaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvy, SBJSIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CIY>)KUT 3aBEPIIAIOIIMM  3TallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3M0POBBI0O M TpUPOAHON cpene. Peammsyercs xumudeckoe o0oOpa3oBaHHE
00yJaromMXcsl Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs CPEICTBAMH Y4eOHOTO
npeamMera «XHUMHS», COJEPKAHUE M TIOCTPOECHHE KOTOPOrO OIPEIEIEHbl B
nporpaMMe MO XUMHUU C Y4€TOM cChnenudUuKd HAayKu XUMHUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW JKM3HH OOIIECTBA, a TaKKe C y4ETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odiero oopazoBanusi B Poccuiickoit denepannm.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPaeT OCOOyIO0 POjb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUHA HOBOW 0a3zbl MaTepHUATbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALIMOHAILHOIO HAYYHOI'O MBIIUICHUS,
B CO3[JaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaroIleM MHUpPE KaK O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMH O0JACTAMHU HPUMEHEHUS.



TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XHMMHSA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
NI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — ChIPbEBOI,
IHEPreTUUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUM € OOMmMMMM LENSMH W MPUHLMIIAMUA CPEAHETO OOIIETro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 UM s BBIPaOOTKHM  MHPOBO33PEHUYECKHX
OPMEHTUPOB, YCIEIIHOIO BKJIKYEHUS B JKU3Hb COLMYMa, IIPOJOJKCHUS
o0Opa30BaHMsl B pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMUEH.

CocraBisomUMU  IpeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Opranuueckass xumus» U «OOmas v HEOpraHuyecKkass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEP>KaHHsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHUM) U
opranndeckon xumuu. GopMUpPOBaHHE NAHHOM CUCTEMBI 3HAHUN IPU U3yYEHUHU
npeaMera oOecleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» c(pOopMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJXOJa K M3y4eHHI0 ydeOHOro marepuasia u 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpENeNEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHM4ECKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsSI OPraHUYECKUX
COCAMHEHNM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M IJIEKTPOHHBIX
IOpeICTaBICHUH O cTpoeHuu BenlecTB. CBeneHMsT 00 H3yyaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOAOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAUMHEHHHU. B Kypce OpraHm4eckov XUMHH DOJIy4YarOT DPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IMEpBOHAYAIILHBIC
IPEJICTaBICHNUS O XUMUYECKON CBSI3U, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLINH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKHl MaTepuad M (AKTOJIOTMYECKHE CBEICHHS O BEIIeCTBax U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMUS» 00yYarouuMcsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAY€HUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULHUH,



[Iy0XKe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKUMH 3TOro 3aKkoHa — OT
00001Iar01IIeH 10 0OBSICHSIOIICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHMHH,
CBOMCTBax W NMPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
JIIEMEHTAMHU COJEP)KAHUS, WMEIOIIMMH KYJbTYPOJOTMYECKH W IPHUKIAAHOU
XapakTrep. OTH 3HaHHSA CHOCOOCTBYIOT IIOHMMAaHHIO B3aHMOCBS3U XUMHUHU C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATENBHOM M MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUM, PEIIEHUS WHTEIUIEKTYyaIbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 33/1a4. B 1enom conepkanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO — YPOBHSL  M3YyYEHHMs  OPUEHTUPOBAHO  Ha
(dopMupoBaHrue y 0O0yYaromMXCsi MHUPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMaHUS
bunocodckux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPIaHHUYECKOro U
OpraHUYecKOro MHupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, I[103HABAEMOCTb MPHUPOJHBIX SBJICHUM MYTEM OKCIEPUMEHTA U
pelIeHUs] MPOTUBOPEYMI MEXAy HOBbIMH (paKTaMd U  TEOPETUUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke Mpo0JeM cOepexeHus: YHEPIETUYECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B mmaHe pemenus 3agad  BOCHHUTAHMS, pa3BUTUS H  COLMAIM3aLUU
o0Oy4aroluxcsl MPUHAThIE NPOrpaMMON IO XUMHHM TMOJIXOAbl K OINpPEAENICHUIO
COJlep’KaHusl M TOCTPOCHUS TNpeaMeTa MperycMaTpuBaoT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAYCHHE s
pa3IMYHBIX BHUJAOB JESATENBHOCTU: pEIIEHUs NpodsieM, TMOHUCKA, aHaau3a M
00paboTKu nH(popManuu, HEOOXOAUMBIX JJIsI HPUOOPETEHHSI ONbITA TPAKTUYECKON
U HCCIENO0BATENIbCKON JEATENbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B IO3HAHUU
XUMUMU.

B npaktuke mnpenojgaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOI'O OOLIETro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU OINPECICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU I€JIed H3y4YeHUs NpeIMETa HallpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JeSATENbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LEJICH H3y4eHUs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABJAAHHBIM.



CorynacHO AaHHOM TOYKE 3pEHUs TJIABHBIMHU LEIAMH H3Y4YEHMS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SBIIAIOTCS:

o (opmupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHUIIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOM
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHUE W IMOHHMAaHUE CYUIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX peaKIHi, HEOoOXOAMMBIX [UIsi MpUoOpeTeHus
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHMEM XHMMHUYECKOTO OKCIIEpUMEHTa, COOJIOJEHUEM  MPaBUI
6e30macHOro oOpalleHust ¢ BelecTBaMu.

Hapsimy ¢ atuMm, coaepkarenbHas XapaKTepUCTHKA LEJel U 3aa4 U3yUYEHUs
IpeaMeTa B IporpaMMe 1o XMMHUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obuiero oopasobanus. CeronHs B
OpernojaBaHUM XUMUU B OOJblIed  cTeneHu OTAaéTcs  MpEeANnoYTeHHE
IPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHOM OpraHu3alyy, BIAACIOLIEr0 HE
HA0OpOM 3HaHUM, a (PYHKUMOHAIBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTUBHOTO TOJIyYEHUs 3HAHUW U NMPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEILIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMUM 1Ipu M3ydyeHHHM IpeaMmera «XUMUS» JIOMHUHHUPYIOIIEE
3HaYeHUEe MPUOOPETAIOT TaKUE LU U 33J]a4H, KaK:

amanTtanus 0O0yJaromMXcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMHupoBaHME y O0OyYarolMXCSl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE IS Pa3JIMYHBIX BUJIOB
NEeSTEeIBLHOCTH: PElIeHHs Mpo0JieM, MorcKa, aHaiau3a U 00paboTku MHGOpMALIHH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUsl OmbITa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TO3HAHMM XUMHUH, a TaKXKE JUII OLEHKU C IO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M Y€JI0OBEKa U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00yJarOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO TPHUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSMH, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA M aHaIu3a y4eOHOU U
HAYYHO-TTOMYJISAPHON HH(POPMAIIMK XUMHUYECKOT'O COJICPIKAHNUS;

(GbopMUpPOBaHKE U Pa3BUTHE Y 00YUAIONINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOJI0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Y OOydYarommxcs YOSKIEHHOCTH B TI'YMaHHUCTHYCCKOU
HAIPaBJICHHOCTH XUMUH, € BaXKHOH POJM B pEHICHWH TJ00aIbHBIX MPOOJIeM
PaIMOHAIBFHOTO MPUPOAOIIOIE30BAHNUS, TTOTIOTHCHHS SHEPTETUICCKUX PECYPCOB H
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHHST K TPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe HPHUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHUH IS NPUHATHS TPAMOTHBIX PEHICHUH B
CUTYAITUX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM mmaHe cpemHero ooOmero oOpa3oBaHUS TPEAMET «XUMUSD)
0a30BOr0 YpOBHS BXOJAMT B COCTaB MPeAMETHOM 00sacTh «EcTecTBeHHO-HAyYHbBIE
PEIMETBD».

OO1ee YrMCiio YacoB, OTBEAEHHBIX I U3YUYCHHS XUMHUHU, HA 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrapiseT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

[Ipenmer opraHn4YecKoOi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHbIE (POPMYIIbI
OpraHMYecKuMx BenlecTB. lomoisiorusi, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECIMHEHUAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienue o kiaccupukaluy OpraHndyeckux BemiecTB. Homenknarypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyeckas) ¥ TpPUBHAIbHBIE Ha3BaHUs
BAKHEHUIIINX MPEICTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKHX BEUIeCTB, HAONIOJCHHUE U
ONMCAHHUE JEMOHCTPALUOHHBIX OIBITOB M0 NPEBPALICHUIO OPTaHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHUU psAa. MeTaH W 3TaH —
IpOCTEHIINE MPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUI psii. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHME W XHMUYECKHE CBOMCTBA
(peakiuy  THAPUPOBAHMS, TAJOTCHUPOBAHHUA, TUAPATALMH, OKHUCICHUS W
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIWe
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUMA psifi. ALIETHIICH
— MPOCTEHIIMIA NpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3MYECKUEe WU
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALHH,
rOpEHUs), NOJYyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHEe W XMMHYECKUE CBOICTBA
(peakiuu rajJoreHMpOBaHMUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoeHue, ¢uzuveckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NOLyYyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTMYeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIICKANUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble UCTOYHMKU YIraeBOHOpoAOB. I[IpupoaHbIii ra3 W IOIyTHBIC
He(dTauble ra3pl. Hedte m e€ mpoucxoxaenue. Crocodbl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[lpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHMS BEIIECTB M HX IPEBpAIICHUIL:
O3HAaKOMJIEHME ¢ o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PE3HHbI, KOJUIEKUUU
«Hedbtb» u  «Yromp», MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnrle 3amaun.

Bblunciienns 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOI0 BEIIECTBA WIM IPOLYKTa PEAKLMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUA

IIpenenbHple  OJHOATOMHBIE CHUPTHL. MeETaHON U JTAaHOJ: CTPOCHMUE,
bu3znueckue M XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COUPTBHL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTa/llaMH, KaueCTBEHHas peakuuss Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
OpraHusM yenoseka. [I[pumenenne rimuepuHa u TUIICHIJIMKOIIS.

deHon: CTpOCHHME MOJEKYJbl, (HU3MYecKue U XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anbaerugpl U Kemowuwvl. Dopmanbleryjl, alUETaIbIACTUJ: CTPOCHHUE,
¢usnyecKkue M XUMHUYECKHE CBOMCTBA (peaklUWW OKHUCICHHUS W BOCCTaHOBIICHUS,
KaueCTBEHHBIE PEAKLINN ), IOJyYECHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJesibHbIe KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue i Kjiacca KUCIOT, peakuus 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KHUCIOTHI KaK IPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IEHCTBHUE.

CrnoxxHble >(QUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [uaponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



VYraeBoasl: cocTtaB, kjlaccuukanus — yrieBojoB  (MOHO-, M- U
nosrcaxapupl). [roko3a — mpocTelnii MOHOCaXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XMMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcuiom Menu(ll), okucnenne ammuadyHbIM pactBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIIFOKO3bl), HAXOXKICHHWE B MPHUPOJE, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30MepP IITHOKO3BI.

Kpaxman u nemiono3a Kak npupogHsie noauMepbl. CTpoeHHEe Kpaxmana U
HeuoNio3bl.  Du3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIPOJIU3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

DOKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEIIECTB M HX NPEBpalCHUN:
pOBe/ICHNE, HAONIOJCHHE W OIMHMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTroOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(Il), B3aumomeicTBUE Kpaxmana C HOJAOM),
MPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

BblunciieHus 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BENIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOIO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepKale OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI Kak amOTepHble oprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe muiuHa). buonorudyeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTupl.

benku kak NpUpoOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAA M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMHU Ha OCJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaAICHUI:
HaOII0/ICHNE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalus OEJIKOB MpuU
HArpeBaHUM, IIBETHBIC PEAKIINHA OCITKOB.

BbicokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHbBIE MOHATHUS XUMUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUM: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUM, CPEAHSAS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHECHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIEHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IPEBPAILCHUI:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmmszannst MeXNpeIMETHBIX CBA3EH IPU N3YYEHUH OPTAHUYECKON XMMHUU B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W INOHSATUH, SBIAIOIIMUXCSA CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011Ke eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, runoresa,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, Kiaccu(UKaIus, MepUOJUIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTMPOBAHME.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELLECTBA, (PU3NYECKUE BEIUUMHBI U €AMHULBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BemlecTBa (O€NKH, YTJIEBOJIBI, JKUPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbBIE U KOCMETHUYECKHE MpEeNapaThl, MaTepUabl U3
UCKYCCTBEHHbBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMHUYECKUI 3eMeHT. AToMm. Snpo artoma, H30TONBl. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKUE YPOBHH, MTOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKkoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pazyeMbIX HMMH TMPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTBa. XUMHYECKass CBs3b. BHABI XWMHYECKON CBS3U
(KkOBaJICHTHAsl HEMOJSIpHAas W MOJSpHAas, MOHHAs, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHYECKOM CBsI3U (OOMEHHBII M JOHOPHO-
akuenTopHelil). BomopomHass cBsi3b. BajeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okucieHus. MIoHbI: KATHOHBI M AHUOHBI.



BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonaTe O aucnepcHbIX cucrtemax. VICTUHHBIE M KOJUUIOMJHBIE PAaCTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAJIEKAIIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckas  peakuud. Kinaccupukanumss XMMHYECKHMX  peakuuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BELIECTB,
3aKOH COXPAHEHUS U NIPEBPALLECHUS SHEPTUM TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX QakTopoB. OOpaTuMbIE
peakuuu. XuUMHUECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HAa COCTOSHHUE
xuMmu4yeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponutnyeckas qucconuanusi. CuibHbie U ciadbie 35ieKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB U MX IPEBPAILCHUI:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa XxumMuueckux snementoB [, .
MenpeneeBay, U3ydeHHE MOJeENEeH KPUCTAIMYECKHX DPEIIETOK, HAOMIOACHHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja00OPaTOPHBIX OIMBITOB (Pa3JIOkKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BEIIECTB
C TMOMOUIBIO YHUBEPCAIbHOTO HHJMKATOpa, pEaKIUd HOHHOro OOMEHa),
IIPOBEICHUE NPAKTUYECKON padboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUI.

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSM XUMHYECKHX pEakLUHMil, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckass xumust

Hemeraiel.  Ilonoxenune HemerayuioB B Ilepuoanueckoin  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETANIOB (Ha MpuMepe
KHCIIOpoa, ceprl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M UX  COCIUHEHUU  (OKCHIOB,
KHUCIIOPOCOIEpKAIIUX KUCIOT, BOJOPOAHBIX COETUHEHHM ).

[IpuMeHeHne Ba)XHENIIMX HEMETAIIOB M KX COCUHEHHM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cucTteMe XMMHMYECKHAX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue usnyeckue cBorcTBa MeTamioB. CIiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUN PSAJT HATIPSIKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BaKHEHIIWX METAJUIOB (HATPHM, KaJlui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOwue cnocoObl mojyuyeHus: MeTaioB. l[IpuMeHeHue mMeTaioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTANbHbIE METOJbBl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3LOB HEMETAJIOB, PELICHUE
HKCIEPUMEHTAJIbHBIX 3aj]a4, HaOJIOJIEHHE W ONHCAHHME JIEMOHCTPAI[MOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIA AIIOMHHUS C PacTBOpPAMHU
KHCJIOT U LIEJN0YEH, KAUECTBEHHBIE PEAKI[MU HA KATUOHBI METAILIIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa MM 00BEMaA ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIK O0BEMY OJHOIO M3 yYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMumu B oOecrieueHHH 3KOJOTUYECKOM, IHEPreTUUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeauLUHBL. [loHSATHE O HayyHBIX MeETOJaxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBinenuss 00 OOMMX HAyYHBIX [PUHUUIIAX [POMBIIIJIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

UYenoBek B MHpe BELIECTB M MATEPUANIOB: BAKHEHIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MAaTEpHUANIbl, KpAacCKH, CTEKJIO, KEepaMHKa,
Marepuansl s JJIEKTPOHUKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yaoOpeHus.

XuMHuS U 3J0pPOBbE YEIIOBEKA: IPAaBWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MacCHOTO HCIOJIb30BaHUs MpernapaToB ObITOBON XUMUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€d NOpH  HU3ydyeHUH oOwmed u
HEOPraHM4EeCKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATUH, SBJISIOLIMXCS
CHUCTEMHBIMHU JUIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4dHbId (DakT, rumoresa, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, IEPUOJAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: maTepus, YHEPIHsi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI ypOBEHb, BELIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHHE BEIECTBA, (PU3MUYECKUE BEIIMYMHBI M €IUHUIIBI UX
U3MEPEHHsI, CKOPOCTb.

buonorusi: kinerka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJE3HbIE UCKONAeMble, TOILIUBO,
PECypCHI.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEIbCKOXO3SICTBEHHOE MPOM3BOACTBO, IHILEBas
IPOMBILUIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIUIEHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IMPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpUaJOB,
3JIEKTPOHHASI TPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yYalImMUMHUCI TPOTpaMM CpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHBIM W OpeIMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YyJbTAaTOB OCBOCHHS IPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NpPEAMETa «XHUMHSI» HA YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BbIICTICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHHE OOYYAIOMHUMHUCS POCCHUUCKON TPaKIaHCKONW HIASHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIMU K O0YyUEHHUIO;

LEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroIIUMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS HKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESTENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U WJeallaMd POCCHMCKOTO TPa)KTaHCKOrO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMu U  TpaBUjaMH  IOBEAEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTHU
00yUaromuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA IpeaMeTa «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEIIBHON M MPAKTUYECKOW JAESITeIbHOCTU
o0ydaromuxcst Mo peaau3aliy NPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

NPEACTABICHUS O COLUMAJIBHBIX HOPMax M NpaBUJaX MEXKIUNYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOM JEATEIBHOCTH NpPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENBHBIX 3a7ay, BBIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIAOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY U HAy4YHOMY HACJIEAMIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPE3yJIbTar
JUINTEIbHBIX ~ HAOJIOIEHUH, KPONOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOHMCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

WHTEpECca M IO3HABATEJIbHBIX MOTHBOB B TOJYYEHUH U MOCIEIYIOLIEM
aHanu3e WH(MOpPMALKU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEAECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IOCTYIIKM CBOMX TOBapUUIEH ¢
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE NOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHs LEHHOCTEeH 370poBOoro U 0Oe3omacHoro oOpas3a IKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pu3mdyeckomy u
IICUXUYECKOMY 370POBBIO;

coOro/ieHns MpaBuil 0O€30MacHOro oOpalleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPaBWI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCJIEICTBUNA M HENPUATUS BPEIHBIX NPUBBIUEK (YMOTpeOrIeHUs
aJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) TpyA0BOr0 BOCIIUTAHMS

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJE€3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTU€ B PEIICHUM NPAKTUYECKUX 3adad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECca K MPAKTUICCKOMY M3yUCHHUIO MPOdeCcCruidl pa3aIuvaHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAXKEHHUS K TPYLY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU ESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYaJbHOW TPACKTOPUHU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIeCO00Pa3HOTO OTHOIICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYyLIECTBOBAHMS KU3HH HA 3EMIJIC;

MOHUMAaHUSl TJIOOATBHOTO XapakKTepa SKOJOTUYECKHX MPOOJIeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHON CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJBb30BAHUS JOCTIXKCHMM XUMHUHU IS
pellIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIO0TIOIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUH, MNPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIHON Ccpelie, YMEHHS TPOTrHO3WPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;

HaJUYUsl PA3BUTOrO SKOJIOTHYECKOTO0 MBIIIICHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOMU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUSl CIenUPUKA XUMUM KaK HAyKH, OCO3HaHHS €€ polu B
GbopMHpPOBAHMU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPObI U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peleHUH MpobJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  0COOOW 3HAYMMOCTH XMMHHM JJIS  COBPEMEHHOMU
UMBWIM3AUUU: B €€ TYMaHUCTUYECKOW HANPAaBIECHHOCTH W BaXHOW pOJU B
CO37JaHUU HOBOW 0a3bl MaTepUaJbHON KYJbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCICYCHUH YCIOBUU
YCHEIIHOIO0 TPyAa U OKOJOTUYECKH KOMQPOPTHOM IKH3HU KAXKIOTO UJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIh30BATh



MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SIBJICHUA OKPY>KAIOIIETO MUpPA U
MPOUCXOMSAIINX B HEM M3MEHEHH, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHbIX (DaKTOB W HMCKOIIUXCS JaHHBIX C I[N IMONyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS IS
penIeHwus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephiBHOMY  00Opa3oBaHUIO U
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMH;

MHTEpEca K OCOOCHHOCTSAM TpyAa B paznudHbIX chepax mpodeccruoHambHOM
NEeSTETHHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHSI YUECOHOTO MpeaMeTa «XUMHs» Ha
YpOBHE CpeAaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTPaKarolIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpolece, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JEUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecIeunBaroIne (dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00YyYaroUINXCs;
CIIOCOOHOCTB oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBbIC y4eOHbIC
JICUCTBHUS B IO3HABATEIBHON U COLMAIIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMH
JNEUCTBUSIMH.

OsBJiaaenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOSITeNIbHO  (popMyMpoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JACSATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JOCTHYKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MMOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIJICJIATh XApAaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH UX B3aUMOCBS3b,



UCTIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBIICHU;

BbIOMpaTb OCHOBaHWS M KPUTEPUM Ui KJIacCU(PUKAUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PACCMATPUBAECMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHSTH B MPOLIECCE NO3HAHMS, UCIIOIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHbBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMmyia, YpaBHEHHE XUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBbIX MO3HABATEJIBHBIX M IPAKTHUUYECKUX 3aj]ad,
IIPUMEHSTh HAa3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMM METOJOB HAay4YHOI'O IIO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3BI IO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBACMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HaOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
000011IEeHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJIsATh 0OOCHOBAaHHBIM OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NEATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJNOB pEIICHUSA IPAKTUYECKUX 3a]ay, IIPUMEHEHHUIO Pa3IUYHBIX
METOOB II0O3HAHMUSL.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX HWHMopManuu (Hay4HO-
NOMyJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJEP)KaHWA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHHUS, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(OopMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3IMYHBIE METOJbI MPU TMOUCKE U
otbope wuHPOpPMAIIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenEHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaIbHYIO  (OpMy  MpeICTaBICHUSA
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(poOpMalMell: NPUMEHATh MEXIpeAMEeTHbIe ((usmyeckue u
MaTeMaTHYeCKre) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OgyaieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TeMbl B XOJ€ AUANIOTa W/WUu
IUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBIIOJIHEHUS IPEIOKEHHON 3a/1a4u;

BBICTYNIaTh C MpE3eHTAIlMel pe3ybTaTOB IM03HABATEILHON JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO I COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIEJOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa u (popMyJIMpOBaTh BBHIBObI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS INMO3ULIUNA B
X0/J1e 00CYKIeHHSI 1 OOMEHA MHEHHUSMH.

OBj1ajieHNe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENIbHO IJIJAHUPOBaTh W OCYLIECTBIIATH CBOIO IO3HABaTEIbHYIO
NEeATENBHOCTh, Onpenessis €€ Leau M 3aJaud, KOHTPOJIMpPOBaTh W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpuT™M JACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BbhIOMpaTh Hauboliee
3¢ pexTuBHBIN €rMoco0 MX pelmeHuss ¢ Y4ETOM IMOJY4YEHUS HOBBIX 3HAHHUHA O
BELLECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHAaIM3a
U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble  pe3yNbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOH  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B (HOPMHUPOBAHMHM MBIIUICHUS ©  KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U JKOJOIMY4E€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTas M COKpaLIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApPHBIA O00BEM, YIIEpPOIHBIA CKeleT, (yHKIHMOHAIbHAs TpYIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJOTUYECKAN P, TOMOJIOTH, YIJIE€BOAOPOIBI,
KUCJIOPOJX Y a30TCOAEpKalue COECIUHEHUsS, MOHOMEp, IOJIUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BeuecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHMHU; MHUPOBO33PEHUYECKUE 3HAHU,
JeXanme B OCHOBE NOHMMAHHsS NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIECHUS O CBOWCTBAxX, COCTaBe, IOIYYEHUU U
0€30I1aCHOM HCIOJIb30BaHUM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIE NPHU3HAKU MOHSATHUH,
yCTaHaBIMUBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJB30BAaTh XUMUYECKYI0 CHMBOJIMKY JJIs
COCTABJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHbIX (pa3BEPHYTOM, COKpaIIEHHOMN)
(GopMya OpraHMYECKMX BEUIECTB U YPABHEHUH XUMHUYECKUX pPEAKLUH,
W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTb YMEHUN YCTAHABIMBATH IMPUHAIJICKHOCTh H3YUYEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpymnme CoeluHEeHUH (yriaeBOJOpPOAbI, KHUCIOPOI M a30TCOAEpIKaIlue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTb WM HAa3BaHUS 110
cucremarnueckoil HomeHkiatype (IUPAC), a Takxe npUBOIUTH TpUBHUAJIbHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOMHWIEH, alleTHUJIEH,
STUJICHIJIUKOIb, TIUIEpUH, (HEeHod, (popmanbaerul, aleTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IVII0K034,
dpykTO3a, KpaxMaJ, LeII0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHIbl XUMHUYECKOW CBS3M B
OpPraHUYEeCKUX COETMHEHUX (OJMHAPHBIEC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJOKCHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHE,
bu3NYeCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIMJIEH, alleTHIICH,
oyranuen-1,3, mermnOyramuen-1,3, OeH30JI, METaHOJ], ATaHOJ, STHUJICHIJIUKOJb,
TJIMLIEPUH, (EHOJI, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
KpaxmaJl, eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTA), MILTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CHOCOOBI HUX MNEpepadbOTKH U
MPAKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WIIM IMPOIYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIB3YyEeMbIX B XUMHH MPU HU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHUM (HaOII0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TMPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBujia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHMSMH MO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONTHATH XHUMHYECCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB NMPU HATPEBAHUH, MOJTyUCHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KAYECTBEHHbIC pPEAKIUU OPTraHUYECKHX
BEILIECTB, JIeHATypalus OCJIKOB NMPU HarpeBaHUU, I[BETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBUM C TpaBWJIAMH TEXHUKH O€30MaCHOCTU MpuU OOpalieHuu ¢
BCIIECTBAMH H JA0OPATOPHBIM OOOPYIOBaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpPEeICcTBa MacCOBOMU
undopmaruu, MaTEpHET U IpyTHUX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJICHHUS B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHOW Cpe/ibl, OCO3HABATH
ONACHOCTh BO3JACHCTBUSA Ha >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbicha mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS WX BPEAHOTO BO3JICUCTBUS HAa OPraHUu3M
YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMECHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAUMUYECKUX SIBJICHUM;

JUIS  CJIETBIX W CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIIO0Ib30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains mis 3anmucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOEHMS Kypca «OOmmas W HeopraHuydeckas
XAMUS OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHMHUYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /1JI pELICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMON  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMHUYECKHIM 3JIEMEHT, aToM, H30TOoI, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUILIATEIBHOCTh, CTEICHb OKUCJICHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKast PeIIéTKa,
TUMNBl ~XUMHUYECKUX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOUUAIMUSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHUYECKOW peakiuv, XUMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON AUcColranuu, nepuoanueckui 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHMSI MacChl BEILECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS dSHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHUS NPUYMHHOCTH H
CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (haKTOJIOTMYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpHBIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHS NPHU
ONMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX NPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYID CUMBOJIMKY JUIS
coctaBieHusi (OpMyJ BEIIECTB M  ypaBHEHUH  XMUMHYECKUX  PEaKLUH,
cuctematnyeckyro HomeHknatypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COAA, IUPUT U IPYyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEAEINISATh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPOJIHAsA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJIIpHasd,
VOHHAs1, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEILIECTB I0 MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHU (MPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMbBICI MEPUOAMYECKOro 3akoHa /I.
. MenneneeBa 1 AEMOHCTPUPOBATH €TO CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTepHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xumuueckux snemeHtoB JI. M. MenneneeBa, vcnoJyib3ysi MOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouramu, «QHEPreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX JJIEMEHTOB U UX COCIUHECHUU
10 nieprojam u rpynmnam llepruoaudyeckoi cucTeMbl XMMUYECKUX 31eMeHToB JI. H.
Menaeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
IOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBA3M MEXKIY HEOpPraHU4EeCKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMHUYECKUE PEAKLUUU I10
pa3sIuMYHBIM IpPU3HAKaM (YUCIY M COCTaBY pPEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peaknuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHI COCTaBJISATh YPABHEHMS PEAKIMI pazInyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHHSI PEaKLIMii HOHHOIO OOMEHA, YUNUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;



cOpPMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, TMOATBEPKIAIOIINE
KAUECTBEHHBII COCTaB pPa3jJMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX
BEIECTB;

c()OPMHUPOBAHHOCTh YMEHHMH  paCKpbIBaTh CYIIHOCTb  OKHUCJIHUTEJIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS JIEKTPOHHOTO OanaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaklMK OT pa3auvHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO IMOJIYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJCTABICHUNH 00 OOIMX HAy4YHBIX NPUHIMIAX U
9KOJOTHYECKUX MPoOiIeMax XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUYUCICHHUS C HCIIOJIb30BAHUEM
HNOHATHUS «MaccoBas J0JIsl BEIIECTBa B PacTBOpe», OOBEMHBIX OTHOLIEHUH Tra3oB
IpU XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEeaKUUU
BEIIECTB, TEIJIOBOro 3¢ (deKkra peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUUYECKON
NOoCyJI0 ¥ JabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHMSMH IO BBIIOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBINOJHATh XUMHYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHBEPCAIBHOTO
WHIMKATOPA, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOrOo OOMEHa, KaueCTBEHHbIE PEakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metamiey U «Hemeramiby) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH NPHU OOpAIlEHUH C BEUIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIUX DPEAKIHI W (OPMYyITUPOBATH BBIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET U ApyTHX);



c(hOPMHUPOBAHHOCT,  YMEHHH  COONIOAATh  MpaBWia  JIKOJIOTHYECCKHU
1eaecoo0pa3Horo TOBEJICHHUS B OBITY W TPYJIOBOM JCATECIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHOW Cpe/ibl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn nokazatens IIJIK, moscHsaT, Ha mpuMepax CHocoObl YMEHBIICHUS WU
MPEIOTBPALLIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS: YMCHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITO3HAHUS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CJENbIX MW CIA0OBUASIIMX OOY4YaloIIMXCs: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

HaumenoBanue
Nen/m  pasnenoB u TeM
NPOrpamMMsbl

Peanusauuu BocnuraTenbHOro
noteHuuana ypoka (Buabl u Gopmbi
[eATeNbHOCTH)

Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

[Ipenmer

OPraHNYEeCKON XUMHH.

Teopust crpoeHus
OpraHUYECKHUX
coequHeHui A. M.
bytneposa

Htoro no pazneny

o0y k1eHne
IIKOJIbHUKOB
coOiroaaTh Ha ypoKe
OOLIENPUHATHIE HOPMBI
MOBEICHHUS;, TpaBUIa
0OIIIEHUS CO CTapIIUMHU
(yuutensmu) u
CBEPCTHUKAMHU
(IIKOJIbHUKAMHU);
NPUHIUIBI y4eOHON
IVCUUTUINHBL U
caMOOpTaHU3aIH

Pasnen 2. Yraesoaopoabt

[IpenenvHble
2.1 YIJIEBOAOPOIBI —
AJIKAHBI

BKJIFOUEHHE B YPOK UTPOBBIX
TpOIIeTyP;

KOTOpBIE TOMOTAIOT
nozmepncaTb MOTHBAILIUIO
JleTell K OJyUYEHUIO 3HaHUH;
HaJIa’)KUBAHHIO TTO3UTUBHBIX
MEXKIIMYHOCTHBIX OTHOIJ_ICHI/Iﬁ
B KJIacce; IIOMOTaloT

Konn4yectBo yacos DJIEeKTPOHHBIE
(undpossbie)
Kontpoabubie IlpakTnueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
3 https://resh.edu.ru/
3
2 https://resh.edu.ru/



2.2

23

24

Henpenenbueie
yIJI€BOAOPOABIL:
QJIKEHBI, aJIKaIUEeHBI,
QJIKMHBI

Apomarndeckue
YIJIE€BOAOPOABI

IIpuponHsie
VUCTOYHHKH
YTJIEBOJIOPOAOB U X
nepepadoTka

YCTaHOBJICHHIO
I0OpOKeTaTeTbHOM
aTMoc(ephl BO BpeMsl YPOKa;

MIpUMEHEeHNE Ha yPOKe
MHTEPAKTUBHBIX ()OPM pabOThI
YYAaIIXCs:

rpyIIOBOH

paboThI UK

paboThI B Iapax;

KOTOpBIC y4aT

IIKOJIFHUKOB

KOMaHAHOU

pabore n

B3aNUMOIEUCTBUIO

C IPYTHMH

HE€TbMU,;

BKJIIOYEHHE B YPOK UTPOBBIX
TPOIEYP; KOTOPBIE
MOMOTAI0T MOJIIEPKATh
MOTHUBALIUIO JIeTeH K
MOJTY4EHHIO 3HAHUIL,
HaJa)XUBAHUIO TIO3UTHBHBIX
MEXITMIHOCTHBIX OTHOIIIEHHH
B KJ1acce;

MIOMOTAIOT YCTAaHOBJICHHIO
JI0OpOKETaTEITBHOM
aTMoc(depbl BO BpeMsl ypOKa;

NPUMEHEHHE Ha YPOKe
HHTEPAKTUBHBIX (hOpM pabOTHI
y4aIuxcs:

IpyNIIoOBOH

paboTHI MK

paboTHI B mapax;

KOTOpBIE yuaT

IIKOJIEHUKOB

KOMAaHHOM

pabote u

B3aUMO/IEHCTBHIO

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



Htoro no pazneny

3.1

3.2

Paspnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeAuHEeHUs

Cnuptsl. @enon

ANLIerune!.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3¢hupbl

C ApyTUMHU
JIETbMH,

UCIIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOXHOCTEH
coJiepKaHus yueOHOro
npeaMeTa yepe3
JEMOHCTPAIHIO JISTSIM
IPUMEPOB
OTBETCTBEHHOT0;
TPaXKIaHCKOTO
TIOBEICHHUS,
POSIBIICHUS
YeIIOBEKOIIOOUS U
T00pOCepACYHOCTH;
yepes3 moadop
COOTBETCTBYIOIIHX
TEKCTOB JJIsl YTCHHUSI,
3a7a4 ISl peIICHUs;
MPOOJIEMHBIX CUTYyaIHi
JUTsE OOCYXK/ICHUS B
KJIacce;

BKJIFOUCHHE B YPOK UTPOBBIX
HpoLEayp; KOTOPbIE
MOMOTAIOT MOAJIEPHKATh
MOTHUBAIUIO J€TEN K
[IOJIy4EHHUIO 3HAHUH;
HaJIa)KUBAHUIO ITIO3UTHBHBIX

13
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33 VYrieBoasl

Uroro no pazgeny

MEXKJIUYHOCTHBIX OTHOILIEHUI
B KJIacce; IOMOTAfoT
YCTaHOBJICHUIO
JI0OpOKeTaTEIBHOM
aTMoc(depbl BO Bpemsl ypOKa;

BKJIFOUEHHE B YPOK UTPOBBIX
MpoLEayp; KOTOpbIE
[IOMOTaIOT NOJAEepKaTh
MOTHBALIUIO JIETEH K
MOJIYYEHHUIO 3HAHUI;
HaJIa)KUBAHHIO
IIO3UTHUBHBIX
MEKITUYHOCTHBIX
OTHOIIICHHUH B KJIacce;
MTOMOTAIOT YCTaHOBIICHUIO
JI0OpOKeTaTEIBHOM
atMoc(epbl BO BpeMs

YPOKa;

13

Pa3znen 4. A3oTconepxainiue OpraHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHUHOKHCIIOTEL.
benku

BKJIFOUEHHUE B YPOK
WUTPOBBIX MPOLIEAYP;
KOTOPbIE€ TOMOTAIOT
MOAIepkKaTh
MOTHUBAITUIO IETEH K
IIOJIyYEHUIO 3HAHUU;
HaJIa)KUBaHHIO
IMO3UTHBHBIX
MEKITUYHOCTHBIX
OTHOIIICHUH B KJIacce;
IMOMOTalOT
YCTaHOBJICHUIO
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N00poXKeNaTeTbHON
aTMocdepsl BO BpeMs

YpPOKa;

Htoro no pazneny 3

Pa3znen S. BbicokoMOJIEKYJISIPHBbIE COeIUHEHUS

opranu3zanus megcTsa
MOTUBUPOBAHHBIX U

3PYIUPOBAHHBIX
y4almuxcs HaJ ux
51 [Imactmaccsl. HEYyCIIEBAIOIINMHU )
Kayuyku. Bomokna OJHOKJIACCHUKAMU;
JAIOUIET0 IKOJIbHUKAM
COIIMAIBHO 3HAUYUMBIN
OMBIT COTPYJHUYECTBA
Y B3aUMHOI MOMOUIH;
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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11 KVIACC

Ne
n/n

1.1

1.2

HaumenoBanue
pa3/1esioB U TeM
NMPOrpamMmbl

Peanuzanun KoanyecTBO 4acoB
BOCIIMTATEIHLHOI'O

KonTpoJbHble
NMOTEHI[HAJIA YPOKa (BHBI Bcero

padoThI

U GopMBbI JesITeTbHOCTH)

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM

CtpoeHune aTOMOB.
[Tepuoanueckuit
3aKOH B
IIepuoanueckas
cucTeMa XUMHUYECKUX
snemeHToB /I. 1.
Menneneena

CtpoeHue BemiecTsa.
MHuoroob6pasue
BEILIECTB

o0y XJICHNE IIIKOJIHHUKOB
co0II01aTh HA YPOKe
OOIIETIPUHSATHIE HOPMBI
MOBEJICHUS; ITPaBUIIa
OOLIEHUS CO CTApIIUMHU
(yuutensmu) u 3
CBEPCTHUKAMH
(IIKOJIbHUKAMH);
MPUHITUTIBI YU4EeOHOM
TMCIUTUTHBL 1
CaMOOpTaHM3aIHH;

BKJIIOYEHHUE B YPOK UTPOBBIX
Hpouenyp;

KOTOpBbIE TTOMOTAIOT
Mo/iepKaTh MOTHBAIUIO
JIeTeH K MOIYyYEHHUIO
3HAHUM; HaJaKUBAHHIO
IMO3UTHUBHBIX 4
MEKITUYHOCTHBIX
OTHONIICHUH B KJIacce;
MIOMOTal0T YCTAHOBJICHUIO
J0OpOKeIaTeIbHON
atMoc(epsl BO BpeMst

ypoKa;

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE

(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

https://resh.edu.ru/
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1.3

XUMUYECKUE PEAKIUU

Hroro no pasneny

2.1

2.2

NpUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OpM
paboThI ydanmxcsi:
IpyIIIOBOX

paboThI WK

paboThI B mapax;
KOTOpBIE y4aT
IIKOJIbHUKOB
KOMAaHTHOM

pabote u
B3aUMOJICHCTBUIO

C IpyruMu

JETbMH;

Pa3nea 2. Heoprannyeckasi XuMust

Mertanibl

Hewmetasiel

MoOYKICHUE IIKOJILHUKOB
co0JoaTh Ha ypoKe
0O0IIenpUHSATHIE HOPMBI
MIOBECHMST; IpaByiIa OOIIEHHS
CO CTapIIUMU (YIUTEISIMH) U
CBEPCTHUKAMHU
(IIKOTBEHUKAMHU);

NPUHLIUIIBI y4eOHOH
JHCLMIUTHHBL 1
CaMOOpraHU3aLiy;

BKITIOYCHHE B YPOK UTPOBBIX
npouenyp;

KOTOpBIE MOMOTAIOT MOAEPKATh
MOTHBALUIO JA€Tel K MOIYUYECHUIO
3HAHUH; HAJTQKUBAHUIO
MMO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIICHMH B KJIacce; IOMOTaloT
YCTaHOBIICHHIO

13

1
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23

CBs13b
HEOPTaHUYECKUX U
OpPTaHUYECKHUX
BEIIIECTB

Uroro no pazgeny

3.1

Jo0poxenaresbHOi aTMocdepsl
BO BpEMsI YPOKa;

NPUMEHEHHE Ha YPOKe
HHTEPaKTUBHBIX (hOpM pabOTHI
yyanmxcs:

TpyNHoBOH paboThI

WA pabOTHI B )
napax; KOTopble
ydaT KOJbHHUKOB
KOMaHTHOH paboTe
¥ B3aUMOJIEHCTBUIO
C IpyTUMHU I€TbMU;

17

Pa3zgen 3. XuMus u :KU3Hb

XUMHS U KU3Hb

HCIIOJIb30BaHUE
BOCITATATEIbLHBIX

BO3MOKHOCTEH

coJiep)aHusl y4eOHOTO

mpeaMeTa yepes

JEMOHCTPAIIHIO JIETIM

IPUMEPOB

OTBETCTBEHHOIO;

rpakIaHCKOT'O TTOBEJICHHUS; 4
MIPOSIBIICHUS

YeJIOBEKOJIIOOHS U
100pOCepIEYHOCTH; Yepes

moaA0O0p COOTBETCTBYIOIINX

TEKCTOB U1 UTEHHUS; 3a0a4

JUISL PEILICHUS;

MPOOJIEMHBIX CUTYyalul

Uit 00CYKJIEHUS B KIIACCE;
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Htoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» Xumus, 10 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 00IIECTBO
«M3marenscTBO «IIpocBenienne»
* Xumus, 11 xnace/ Pyasutuc I'.E., @enpaman @.I'., AkunonepHoe 001mecTBo

«M3parenscTBO «IIpocBenieHue

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

1. Xomuenko W.I'. COopHUK 33724 ¥ YIIPOKHEHHH 110 XUMUH;

2. Hekpacosa JI.U. Xumus. 10 knacc.11 knacc. Kaprouku 3aganuii. — CapaTos:
JIuneit, 2008 r;

3. llIxonpHb1 npakTukyM. Xumus 10-11 kn. 'apa H.H., 3yesa M.B. — M:

Hpoda, 2001 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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[Tpunoxenue 1
[TpumepHas hopMa UTOroBOM KOHTPOJIbHOM paboThl B 10 kiacce

Yactp A
K kaxcoomy 3adanuiro wacmu A 0aHvl HECKOJIbKO OMBEEN 06, U3 KOMOPbIX MObKO 00UH 8EPHBbLIl.
Buwioepume eepubwtii, no Bawemy muenuio, omeem.
Al. (I 6ann) O6mas Gpopmysia aJKaHOB:

1) CnHa 2) CoHans2
3) CiHano 4) CuHan- 6

A2. (I bann) BemectBa, nmeromue Gopmyisl CHz — O — CH; u CH; — CH; — OH  sBistroTcst
1) romosnoramu; 2) m3omepamu; 3) MOJIMMEPAMU; 4) menTuxaMu.

A3. (16ann) AuetuineH IPUHAIIICKHUT K TOMOJIIOTHIECKOMY PSY:
1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aTKCHOB

A4. (1 6ann) Peakuuu, B X0J1¢ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTILEIUIACTCS BOJIA, HA3BIBAIOT

peaKusMu:
1.  Herunppatanuu 2.  [eramoreHupoBaHuUs
3. JleruaporajioreHupoBaHUs 4, HerunpupoBanust

AS. (1 6ann) KonnuecTBO aTOMOB BOJIOPO/ia B IIUKJIOTEKCAHE:

D8 2)10; 3)12; 4)14.
A6. (I bann) Peakius cpenbl B BOMHOM PacTBOPE YKCYCHOW KHCIIOTHI:
1) neiirpanpHas; 2) kucnas; 3) coieHas;  4) menoyHasl.
A7. (1 6bann) YkcycHast KHCIIOTa_He 6CHIYRAEH! BO B3aUMOJICHCTBUE C BEIICCTBOM

1) okcHIT KambIns 3) menn
2) MeTaHoNI 4) numesas coaa
AS8. (I 6ann) [IpoxyKTOM rHIpaTally STUIICHA SBISIETCS:
1) crmpr; 2) kucioTa;  3) ambICTHI; 4) anmkaH

A9. (1 6ann). [TomumpoONHIICH MTOTYYAIOT U3 BEMIECTBA, GOpMYyIIa KOTOPOTO
1)CH,=CHy; 2)CH=CH; 3)CH;-CH>-CH;; 4)CH,=CH-CHa.
A10. (1 6ann ) K sH0BUTHIM BElIECTBAM OTHOCHUTCS:
1) meranom;  2)stanos; 3) npomaHoi; 4) OyTaHOI.

Yacts B
1. (2 6anna). YcTaHOBUTH COOTBETCTBHE:
eeuiecmeo Haxosicoenue 6 npupooe
1) I'mroko3a a) B COKE caxapHOU CBEKIIBI
2) Kpaxman 0) B 3epHe
3) Caxapo3sa B) B BUHOTPAJHOM caxape
4) Lemmono3a T') B IpeBECUHE
2. (2 6anna). YcTaHOBUTE COOTBETCTBUE MEXKILy PEarcHTAMH U TUTIOM PEaKIIHH.
Peazenmut Tun peaxyuu
1) C;Hs+ 02 — a) 3aMeIICHIE
2) CHs— 0) oKHCIIeHUE
3) CH;COOH +KOH — B) MIPUCOETUHEHNE
4) CHstCl; — r) oOMeHa

1) pa3lIOKCHHE
3. (2 6anna) YcraHOBHUTE COOTBETCTBHE MEXKIY Ha3BaHUEM BEIIECTBa U ero (hOpMYIIOii.

Ha3zeanue ¢ewgecmea Dopmyna
1) amernieH a) CH; - CH3
2) METaHOJI 6) CH;- OH
3) mpomnaHoBas KUCIOTa B) CH=CH
4) oTaH r) CH;- CHz- COH

1) CH; -CH,-COOH
Yacte C 3aoanus co c600600nbIM omeemom



(3 6anna). OOBEM YIIEKUCIIOTO Taza, KOTOPHIi 00pa3oBalics B pe3yibrare cokuranus 10 i
aleTHJICHA, PaBeH b

(4 6aana). Hanummure ypaBHEHHS XMMUYECKUX PEAKLHUH, C TOMOILBIO KOTOPBIX MOKHO

OCYIIIECTBUTH MPEBPAILCHHUS:
CH; — C,H; — CsHs— xnopben3on. Jlaiite Ha3BaHMsI BEIIECTBAM.



[Tpunoxenue 2
[TpumepHas hopMa UTOroBoi KOHTPOJIbHOM paboThl B 11 kiacce

YACTb 1
Al. DIeKTPOHHYIO KOH(PHUIYpanHio ns’np® B OCHOBHOM COCTOSIHHH HMEET aTOM

1. Mg

2. Ne

3.K

4.B

A2. B xakoM psay XMMMUECKHME 3JIEMCHTHI PACIOJIOXKEHBI B MO-

psiIKe BO3PACTaHMsl MX aTOMHOTO paauyca’

1) Na, Mg, Al, Si 3) P, S, Cl, Ar

2) Li, Be, B, C 4) F, O, N, C

A3. B cepoyraepoae CS, xumuueckas cBsi3b

1) voHHas 3) KOBaJIEHTHasl MojasipHasi
2) MeTa/iMyecKas * 4) xoBaJIeHTHasl HENoJIsIpHas

Ad4. HaumeHbllel 2JeKTPOOTPULIATENBHOCTBIO 00/1a0aeT 2JeMEHT
1) Be 2) B 3)C 4) N

AS. ATOM sIBASIETCSI CTPYKTYPHOIf YacTHULIe B KPUCTAUTHYCCKOM

peleTKe
1) MeTaHa 3) kucnopona
2) Bogopoaa 4) KpeMHHUS

A6. Kakue u3 npuBEIEHHBIX YTBEPXIAECHUNH BEPHBI?

A. OCHOBHBIM OKCHAAM COOTBETCTBYIOT OCHOBAHMS.
b. OcHOBHBIE OKCHMIBI 00Pa3ylOT TOJbKO METAUIbI.

1) BEpHO TONLKO A

2) BepHO TONBKO b

3) BepHbI 00a YTBEPXKIACHMS

4) oba yTBEPXKICHHUSI HEBEPHBI

A7. DnextponHas koHurypamus 1s*2s2p°3s?3p' cooteTcTBYET aTOMY

1. xpemHus

2. aIOMHHHUSA

3. yrnepona

4. bopa
A8. AToM sreMeHTa, BBICIIHI OKCHI KOTOporo D0;, HMEET 3IEKTPOHHYIO (POpPMyYITy BHEITHETO
3JIEKTPOHHOTO CIIOS

1. 2s%2p’

2. 4s%4p*

3.3s%3p”

4.3s%3p’
A9. DIIeMeHT ¢ 31eKTPOHHOI KOH(pUrypalyeil BHENIHET0 ypoBHS 3s°3p° 06pasyeT BOIOPOIHOE
COEAMHEHHE COCTaBa

1. HD

2. H0

3.H:0

4. HO
A10. OgrHAKOBYIO 3JIEKTPOHHYIO KOHPHUTYPALMIO HMEIOT aTOM OCpUILTUS U YacTHLIA

1. Ca™

2.0%



A21. B cucreme
250,y + Oy = 2805y + Q |

CMELUEHUI0O XMMHUECKOTO PABHOBECHS B CTOPOHY MCXO/IHBIX BEIIECTB
Oyaer crmocobcTBOBATh

1) yMeHbILUEHME AABICHUS

2) yMeHBLIEHHE TeMIIEpaTyphbl

3) ysenuueHue KoHleHTpauuu SO,

4) ymeHblueHUe KOHUeHTpaunu SO,

A24. OKUCIUTENBHO-BOCCTAHOBUTEJILHOM  SIBNFETCS  peakuus,
ypaBHEHUE KOTOpPOil

1) CaCO; + SiO, = CaSiO; + CO,

2) BaSO; = BaO + SO,
3) CuCl, + Fe = FeCl, + Cu
4) CuSO, + 2KOH = Cu(OH), + K,SO,

A25. Cpena BOJIHOrO pacTBopa XJIOpUAAa aMMOHMSI

1) craboluenoynas 3) HeiTpasibHasl
2) kucnas 4) CUJIbHOLIEIOYHAs
YACTDB 11

B1l. YcTaHOBUTE COOTBETCTBME MEXIY XHMMHYecKoil (opmynoi
COCAMHEHHUS M KJIAacCOM (Irpynnoit) HEOpraHUYeCKUX COCAMHEHHIA.

DOPMVIIA KJIACC (I'PYIIIIA) .
COEAUHEHMWA HEOPTAHUYECKHUX COEAUHEHHUHA
A) NHyNO; 1) cpeaHsis conb
b) (CuOH),CO;4 2) KMCJIOTHBIA OKCHUIL
B) H,[SiFg] 3) GeckMucnopoaHasi KHC/I0Ta
N NO 4) OCHOBHas COJib

5) HeconeoOpasyloWMid oKCcHI
6) KUCAOpOACOepXKaLllas KUcjaoTa

A b B r




B3. YcranosuTe cooTBeTCTBHME Mexu1y (OPMYJIOM BeluecTBa M
NPOAYKTaMMU 3JIEKTPOAM3a €ro BOLHONO pacTBOpa Ha MWHEPTHBIX
3JIEKTpOaaXx.

GOPMVIJIA BEILLLECTBA [TPOOYKTBI 2JIEKTPOJIM3A

A) AlICK 1) MeTana, rajoreH

b) RbOH 2) TUAPOKCHUI MeTassa, XJop, BOJOPON
B) Hg(NOjy), 3) MeTann, KUCIopoi

N AuCl 4) Boaopoa, rajoreH

5) Bonopoa, KMCaopona
6) MeTaj1, KHCA0TA, KUCIOPOI

A b B r

B9. Kakag macca kapOoHaTta HaTpusi MOTpedyercs Julsl MpUro-
topsieHus 0.5 a1 13%-Horo pactBopa ruioTHocTbio 1,13 r/mn?

OTBerT: . (3'clI'IHLI]HT€ YHCJIO € TOYHOCTbLIO IO HCCS[TbIX.)

C 1. Onpenenure cymmy Ko3(D(GHUIHMEHTOB B YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTEIILHOM
peaKkuuu, cxema KOTopoi:
KMnO4+HI=KI+Mnl2 + 12+ ...

Ha OCHOBE COCTaBJICHHOI'O 3JICKTPOHHOI'O Oajanca.






