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HOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1O XUMUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONW TPOTPAMMBI  CPEIHEr0 OOIIero o0pa3oBaHUsA
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuetom KoHmenuum mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanvy, peanu3yIOMIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNOKeHn «Ctparerun pa3BuTHs BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEACICHHUIO
oOwiel crpareruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTUS 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npeamMera «Xumus» aia 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IICINIEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO MOJArOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON  OpraHU3alluy, SBJSIETCS HEOThEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CHYXXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJl0OBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyyJarommxcsi Ha YpOBHE CPEIHETr0 OO0IIero o0pa3oBaHUsl Cpe/CTBAaMU Y4EeOHOTO
npeaMeTra «XHUMHUSD», COJIEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpPEACNICHbl B
nporpaMMe MO XUMHUU C Y4YETOM ChenupUKd HAyKH XUMHU, €¢ 3HAUYCHHUS B
MO3HAHWU TIPUPOJBI M B MaTEpPUATBHOW JKM3HH OOIIECTBA, a TaKXKe C YYETOM
o0mMX 1efeld M MPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOyI0 POJb B
COBPEMEHHOW IUBWJIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIJaHUE LIEJOCTHOTO MPEJCTAaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS] B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa W KU3HM KaXJaoro wieHa ooOmiectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBUM C OOMmMMM IHENIMA WU TNPUHIUIAMH CPEIHEro OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 WM IS  BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHENIHOINO BKJIIOUEHHS B JKU3Hb COLHMYMA, HPOJOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  npeaMeTa  «XUMUsSD»  SBISIIOTCST  0a30BbIE  KYypChl —
«Oprannueckass xumuss» U «OOIass M HEOPraHUYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMA
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWUW IPU HW3YyYCHUH
npeaMera 0OeCleynMBaeT BO3MOXKHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMus» cPopMupoBaHa B MPOTpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4YeOHOro Marepuajia u 0O0YCIJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENENCHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  DIEKTPOHHBIX
NpEeACTaBICHU O cTpoeHuu BemiecTB. (CBeleHHUs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XMMHHU IOJIyYarT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs MEPBOHAYAIBHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Tonq HOBBIM yriom 3peHUss B mpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUUECKH Matepuadl | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIHA,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWK O Ba)KHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XUMHUYECKUX DPEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKaHus naomnoyiHgercs B Kypcax 10 um 11 kiaccoB
AJIIEMEHTaMH COJEP)KAHMS, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €¢ pOJib B TO3HABATEIBLHOM M MPAKTHUYECKOMN
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAKCHHS K TIPOIECCY
TBOpUYECTBa B OOJACTH TEOPUU U MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU OCMBICIMBATh MHQPOPMAIUIO U
NPUMEHSITh €¢ JJIl TIONMOJIHEHUSI 3HAHWM, pEeHICHUS WHTEJUICKTYIbHBIX H
AKCIEPUMEHTAIIbHBIX MCCIEA0BATEILCKUX 3a7a4. B 11e10M coaepkaHue yueOHOro
npeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHrue y OOYyYAIONIMXCSI MHUPOBO33PEHUECKOM OCHOBBI NIl MTOHUMAaHUS
dbunocodckux uaeH, TakMx Kak: MaTepualibHOE €JAMHCTBO HEOPraHWYECKOro U
OpraHUYeCKOro MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEHIECTB HUX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MYTEM OJKCIEPHUMEHTa U
pelieHus MPOTUBOPEUMH MEXJy HOBBIMU (akTaMu U  TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUN DKOJIOTHYECKUX MPoOseM, a
TaKke mpodeM cOepekeHUs YHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3AaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemeHus 3amay  BOCIHMTAaHUS, Pa3BUTUS W COUMANIA3ALUU
OOy4YaromMXcsl TPHUHIATHIC MPOrPaMMON IO XWMHUU TOJXOJbI K OIPEICICHHUIO
CONlepKaHUsI ¥ TOCTPOCHUS TMpeAMeTa MpeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEKIUX 0a30BO€ 3HAYEHUE s
pPa3IMUHBIX BHUAOB JEATECIIBHOCTH: pelIeHUus MpodsieM, TMOUCKa, aHaiu3a |
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HUCCIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPU ONPEICTICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJIed M3y4YeHUs MpEeAMETa HampaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HASTCA (HOpMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. C
METOAWYECKOU TOYKM 3PEHHUS TAKOM MMOAXOJ K ONPEACICHUIO LEJIEH H3YYEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHHUs TIJIaBHBIMU LEJSIMU M3YYEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 xi1.) sBasFOTCS:

e (OpPMHUPOBAHME CHUCTEMBI XMMMYECKHX 3HAaHMM Kak  BakHEHIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHMpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE $I3bIKa HAyKH, YCBOCHHE M IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (OpMHUPOBAHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKIUil, HEOOXOAMMBIX [JIsi NPUOOpPETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pPa3BUTHE YMEHUU U CIIOCOOOB AESITENBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHUs
IIpeIMETa B IPOrpamMMe 10 XUMHHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMHU B CUCTEME cpelHero oduero odpazoBanus. Cerogas B
NpenoJaBaHu XUMHH B OOJIbIIEH  CTENEHW OTHACTCA MPEANOYTEHHE
MPaKTUYECKOM KOMIIOHEHTE COAEp)KaHHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpPraHU3alvMu, BIAACIOLIErO HE
HA0OpOM 3HaHUW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHMSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUI U NMPUMEHEHHs] UX B PEaJbHOU >KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mpu U3y4YEHUHM TMpeameTa «XUMHUS» JOMHHHUPYIOUIEE
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  HWHTEIUICKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO T'PAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

GopMupoBaHne y OOy4aromIMXcs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCATbHOE 3HAUYECHHE MJisi Pa3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHaau3a U 00paboTKu MH(POpPMALIUH,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHMM XWMHH, a TaKXKe U1 OLUEHKH C TO3ULUHI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSTEILHO IPHOOPETaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBHH C )KM3HCHHBIMHU IMOTPEOHOCTSIMH, UCIIOIH30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIS IMOMCKA W aHajau3a Y4eOHOU W
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE y 00YUAIONINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HA0MIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPH IJIAHUPOBAHWMH M IPOBEACHUH XHUMHYECKOTO
DKCIICPUMECHTA;

BOCIIUTAHUE Yy OOydYarommuxcss YOSKICHHOCTH B T'YMaHHCTHYECKOU
HAIIPaBJICHHOCTH XHMMHH, ¢ Ba)XHOW POJM B PEHICHUH TIO0ATBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIONIOIE30BaHUS, TTOTIOJHEHUS SHEPTETHUCCKIX PECYpPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHUPOJEC W CBOEMY 3I0POBBIO, a TakKe MPHUOOPETEHHUS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM JUIS TPUHATHS TPaAMOTHBIX pEIICHUN B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJWT B COCTaB MpEeAMETHOU 00sacTn «EcTecTBeHHO-HAYYHBIC
IPEIMETHD.

OO6111ee ynciio 4acoB, OTBEICHHBIX JJIsl U3YyYEHUs XUMUU, Ha 0a30BOM YpOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 ygaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

IIpeameT OpraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOCHHsSI OPraHMYECKHX
coequHennit A. M. bytnepoBa, e¢ ocHOBHBIE MO0kKeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYECKUX BelEeCcTB. lomMomnorus, wu3zoMepus. XuUMHYECKas CBA3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kiaccupuKaluyu OopraHndyeckux BeniecTB. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIIMX IPEICTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTANIBHBIE METOJbl HM3YYEHUs BEIIECTB M HX MPEBPALLCHUMN:
O3HAKOMJIEHHME € 00pa3uaMy OPraHMYECKHX BEIIECTB M MaTepuajgaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOJCHHE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYIJIMBaHUE U TOPEHUE).

YraeBogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAa. MertaH u 3TaH —
OpocTeiiline NpPEeACTaBUTENN AaJKaHOB: (U3NYECKME M XMMHYECKHE CBOWMCTBa
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IIPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Psii. DTWIEH U MPONUJIEH —
OpocTeilline NpPEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHYECKHE CBOWMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALleTUIICH
— TMpPOCTEHIIMIA TNpEeACTaBUTENb aJIKWHOB: COCTaB, CTPOCHHUE, (uU3MUecKkue u
XUMUYECKHE CBOMCTBA (pEaKlMU TUAPUPOBAHUS, TaJIOTE€HUPOBAHUS, TUIpaTaIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10/1yon:
cocmae,  cmpoeHue,  Quzuyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOAYYeHue u npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTHueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHMKM YriaeBOAOPOMOB. I[IpuponHbli ra3 m mnomyTHbIE
HeTsaHbple Ta3pl. Hedth m e¢ mpoucxoxnenue. CrocoObl nepepaboTku HeTH:
NEPETrOHKa, KPEKUHI (TEepMUYECKHUH, KaTanuTUdeckuil), mnuponus. I[IpomykTsl
nepepaboTku He(pTH, UX NMIPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHME C oO0Opa3laMH IUIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKLIUHU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, TPOBEICHUE OPAKTUYECKON PabOThl: MOJYYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuéTHble 3a1aun.

Bbluucinenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuu (maccel, 00OBbeMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MJIM IMPOJIYKTA PEAKIUHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIIH).

Kuciaopoacoaepsxkamme oprannyeckKue coeAuHeHUst

IIpenenbHBIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOCHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajlJlaMH,
rajJjlor€HOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJIa ¥ 3TaHOJa Ha OPTaHU3M YeJIOBeKa.

MHoOroaTroMHble  COUPTBL. OJTWIEHTJMKOIbL W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

@deHOoN: CTPOCHHE MOJICKYJbl, (PU3MUECKHEe U XUMHUYECKHUE CBOWCTBA.
Tokcuunocth penona. [lpumenenne penona.

Anpaerunpl U kemouvl. DopMalblieTHA, AaUETaNbAETUI: CTPOCHHE,
¢usznyeckue U XMMUYECKUE CBOMCTBA (peaKkMM OKHCIEHUS U BOCCTAHOBJICHUS,
KA4ECTBEHHbIE PEAKLIMN ), IOJYyUYEHHUE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasi KUCJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHOBasi MU OJIEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENIN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Cnoxsble 3GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3
cinoxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue »upoB. buosorudeckas

POJIb JKUPOB.



VYrieBompl:  cocTtaB, KiacCUUKAIMS ~ yraeBOAOB  (MOHO-, JAH- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(Il), oxkucieHne amMmmMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJEHHUE B NPHUPOAE, NPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnonno3a kak npupojssie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl.  dusnueckue MW XMMHYECKME CBOWCTBA Kpaxmaina (THApoIIu3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIEeCTB W UX MpEeBpalleHUI:
MpPOBE/ICHUE, HAONIOJCHUE U OMHCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaUE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIA
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPUHA C
rugpokcuom meau(ll)), anpaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepedpa(l) u rumpoxcumom wmeau(ll), B3aumMopeiicTBHE Kpaxmana C HOIOM),
MPOBEJICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuéTHrie 3amaun.

Boluucienuss mo ypaBHEHMIO XHUMHMUYECKOW peakiuud (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHnyecKe COeIMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTepHbIE OpraHuueckue coeauHeHus. dusnveckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpPHYHAs W TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokomoliekyJIsIpHbIE COeIMHEHUS

OCHOBHBIC MOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIMU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHIEHCAIUS.

OKCIepUMEHTAIbHBIE METOJbl H3yUYCHHsS BEIIECTB W HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zanust MEeXIIPEAMETHBIX CBSI3€W IPU U3YYEHUHU OPTaHUYECKOM XUMHUH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX IOHSATHM, TaK W IOHATUH, SBIIIIOIIMXCA CUCTEMHBIMH IS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIN (hakT, rUnoTesa,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCU(UKAIMs, NEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®uzuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: kmerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (OENIKH, YIJIEBOJIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypceBl.

TexHonOrus: mNHILEBBIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM dJIeMeHT. AToM. SIpo aroMa, H30TONBIL. JJIEKTPOHHAsA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
anieMeHThl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsIM B aToMmax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

Ilepnonnueckuit 3akoH U [lepuoanueckas cCUCTEMa XUMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b neproanyeckoro 3akoHa u lleproauyeckoil CHCTEMBI
xumuyeckux 3nemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TPYNNaM U MNEPHOJAM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KkOBaJIeHTHasi HEMOJISIpHAs W MOJspHas, MOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa30BaHUsl KOBAJEHTHOM XHMMHUYECKOM CBsi3u (OOMEHHBIH U JOHOPHO-
aKuentopHsiil). BomopoaHas cBsA3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. IOHBI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSPHOIO  CTPOCHHs.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUIMYECKUX PEUICTOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIICTKH.

[Tondarne o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPaHECHUA W MPEBPAILLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIUSX.

CKOpOCTh peakliM, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onexrponutuueckas aucconnanus. CuiapHbie U cinadbie 31ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIOYHASL.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEIICTOK, HAONIOJCHUE U
OMHUCaHWE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHUE TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHA),
MIPOBEICHUE TTPAKTUYECKON paboThl «BrusHue pa3andHbix (akTopoB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

Pacuernrie 3agaun.

Pacuersl 10 ypaBHEHMSM XMMHYECKHX pEakUHWii, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUEThI, PACUYCThl C HCIIOJIb30BAHUEM IIOHATHUS «MaccOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckast XuMus

Hemeramner. Ilonoxkenne HemertamwioB B llepuonndeckoit  cucreme
xumuueckux sneMeHToB J[. M. MenpaeneeBa ' 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKUE CBOMCTBA BAXXKHEMIIMX HEMETAUIOB (TajoOreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCIWHEHUN  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAIIJIOB U KX COCIMHECHUM.



Merannel. lonoxxenne meramnoB B Ilepuoandeckor cucTeMe XHMHYECKHX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTa/uioB. OOmme ¢usndeckue cBoicTBa MeTauioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPHWH, Kalui, KaJbIUH,
Mar"ui, alrOMUHHUM, HUHK, XpPOM, KEJI€30, ME/Ib) U UX COCTUHEHUI.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX INPEBPALLCHUMN:
U3ydeHue Koyiekuuu «MeTamisl U CIUIaBbl», 00pa3loB HEMETAUIOB, pPELICHUE
OKCIIEPUMEHTAIBHBIX 3a7a4, HaONIOJCHWE W OMUCAHHE JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOJIEWCTBHE THAPOKCHIA AJTOMUHHS C PACTBOPAMHU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuéTHble 3a1aun.

PacuéTel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILECTBA, Macce WM OOBEMY OJHOIO W3 YYacCTBYIOLIMX B PEAKLUUU BEILECTB,
pacueTbl Macchl (00BbEMa, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XHUMHUS U )KU3Hb

Ponp xumum B 00ecre4eHUH 3KOJIOTMUECKOM, SHEPreTUYECKON M MUILEBOM
0€30MacHOCTH, Pa3BUTHUH MeAWLMHBL. [loHSATHE O HAy4yHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenuss 00 OOMMX HAYYHBIX HPHUHLMIAX [POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHpe BELIECTB M MATEPHUANIOB: BAXKHEHIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpACKH, CTEKJIO, KepaMuKa,
MaTepuaibl sl DJIEKTPOHUKHA, HAHOMATEpHUaJbl, OPraHUYECKUE U MHHEPAIbHBIC
yI00peHHUS.

XVUMHSI ¥ 310pOBBE YEJIOBEKA: IpPaBUJIA HCIIONb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MacCHOTO MCIOJIb30BaHMs MpernapaToB ObITOBOM XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNpeaIMETHBIX  CBsi3ed MpU  HM3y4YeHHM O0med u
HEOPraHW4YeCcKOM XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 HCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHbIX TMOHATHH, TaK W TOHATHH, SBJISIOLUIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbId (akT, TUMoTe3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.



®du3uka: MaTepusi, SHEPIUs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3MYECKUE BEIMYMUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
PECYPCHIL.

TexHosOrus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, ITHIIEBAS
MPOMBIILICHHOCTh,  (hapMalieBTUUECKass  MPOMBIILUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJioB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeHEero oOmmero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeIMETHBIM M  TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHUCTEMHO-IEATENBHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PEe3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPETHEro
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KUe MOTUBALIMU K 00YYEHHUIO;

LIeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUM JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKN 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IE€IOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMuue MPaBOCO3HAHUS YKOJOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTaBUTH
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUSA MpeamMeTa «XUMHS» JIOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIecTBa, MPHUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIUMHU  Mpolieccam
CaMOTIO3HAHUS, CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jaronmxcs.

JIngyHOCTHBIE pE3ylbTaThl OCBOEHHUS TNpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTbBITA TO3HABATEILHOW UM TPAKTUYECKON ESITEIbHOCTH
OOy4JaroIIMXCs M0 peaTu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOT0 BOCIUTAHUS

OCO3HaHUs 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax MW TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3J1aHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3aJay, BBINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IPYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOWIEHUSI K HCTOPUYECKOMY W HAayYHOMY HACIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUA K MPOILECCY TBOpPUYECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJIa YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOC IOBEJICHHUE M TMOCTYNKU CBOMX TOBApUUIIEH C
MO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUH ITHX
IIOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 310POBb:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DU3UUYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil O€30MacHOro OOpalleHusi C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUS LEHHOCTHM NPABWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl MOCHEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUsS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BoCIuTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW U JIPYTUX  BUJAX
NeSITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YUYEHHIO Npodeccuil pa3TudyHOTo pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPyAy, JIOIAM TpyAa U pe3yJbTaTaM TPYAOBOW JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJMBUIYaJbHOW TpPaeKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccu U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU II€JIECO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

MMOHUMaHUs IJI00ANIBHOTO XapakTepa 3KOJIOTMYECKHX MpoOJeM, BIHMSHUSA
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOJIb30BAHMUS JOCTHXKEHHM XUMUU IS
peLIeHUs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICWCTBUM, MPUHOCAIIMX BPEA  OKPYKaIOIIEH
NPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl pa3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIIbHOCTH HKOJIOTUYECKOM HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHOM M COLIMAIBHOM
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIECOJIOTUHU
xemopoouu;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMaHUSl CHeUU(PUKA XMMUM KaK HayKd, OCO3HaHUS €¢ poiu B
(GbOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEIOCTHOTO
IpeACTaBIeHUs] 00 OKpYXKaloleM MHpE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuHu MpoOJeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOSXKJICHHOCTH B 0CO0OM 3HAYUMOCTH XHMHUH JUIsI COBPEMEHHOMU
UMBUJIM3ALMK: B €€ TyMaHUCTHYECKOM HAMpaBICHHOCTH M Ba)XXHOW pOIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEHIEHUU TI100aIbHbBIX MPo0ieM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, O0ECHEUYEHUU YCIOBUMN
YCHEIIHOTO TpyJa M OSKOJOTUYECKH KOM(POPTHOM KU3HU KaXIOrO 4YJIEHA
00I11eCTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHU: TOHHMMAHHUS CYIIHOCTH METOJIOB
MO3HAHHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHEHUS SIBJICHUH OKpY’>KAFOIIero MUpa u
MIPOUCXOSAIINX B HEM U3MEHECHUN, YMEHHS JIeJIaTh 00OCHOBAaHHBIC 3aKITIOYCHUS Ha
OCHOBE HaydyHbIX (AKTOB W HWMEIONMXCA JaHHBIX C IEJbI0 TOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTLHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpooJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHAX;

WHTEpeca K MTO3HAHUIO ¥ HCCIICI0BATEIBCKON ICITEIIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oOBaHUI0 W
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMIHBIX cdepax MpodhecCHOHATBLHOMI
JCSTETLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeamMeTa « XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMbBIE  JUISI  (OPMHPOBAHUS  MHPOBO33PCHUS  OOYyUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPa’KaOIINe
[[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHMUS,
WCITOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
MIPOIIeCC, CUCTeMa, HAYIHBIM (haKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIC YUeOHBIC NEUCTBHS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAIILHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUEeOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeTtanpeaMeTHbIE PE3yabTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OsJanenue YHHBEPCAJIbHBIMHA yueOHbIMH MO3HABATEJbHBIMH
AEHCTBUSIMMN:

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITEILHO  (OPMYJIMPOBaTh W aAKTyaJIM3WpOBaTh  MpodIemMy,
BCECTOPOHHE €€ paCCMATPUBATH;

OTpEeNeATh IeTu ACATEIBHOCTU, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

HCMOJIb30BaTh MPH OCBOCHUM 3HAHUW MPHUEMbI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKK MOHSITUM M yCTaHABIMBATh MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBACHEHUS OTACNIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH [UIS KJIAaCCHU(PHUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE pACCYXKICHHsI (MHIYyKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B pPacCMaTPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHUS;

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIONb3yEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA3OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peakuud — MpU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3a/ad,
NPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHUSA:

BJAJ€Th OCHOBAMM METOJOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKHUX
pEaKLnii;

(opMyIMpOBATh LEIH U 33/1a4U UCCIIEJOBAHMSI, UCIIOJIb30BATh [TOCTABJICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAdyeCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZIETh HAaBBIKAMU CAMOCTOSATENbHOTO IUIAHUPOBAHMUS U IPOBEACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOI0aTh 32 XOJIOM
npolecca, CaMOCTOATEIbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OopMyJIHpOBaTh
000011I€HHs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIAEAOBATEIbCKOM H  MPOEKTHOU
JeSITEIbBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
IIOMCKY METOJOB pELIEHUs IMPAKTHYECKUX 3a7ad, MPUMEHEHUIO PpPAa3JIMYHBIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHdopmManmeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAaX HH(OpMauuu (Hay4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh ec JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOABI MPU TOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
ONPENIEIICHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUW U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpeAcTBa Impu paboTe ¢
XUMUYECKON uHGpOpMalMeil: NpUMEHSATh MeXIpeaAMeTHble ((u3udyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBA
HaTJISTHOCTH.

OBianeHue yHuBepCcaJbHBIMIA KOMMYHHMKATHBHBIMH JAeiiCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbI B XOJ€ AUAIOTa W/WIH
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATb CBOU  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C NpPE3EHTAalUEd pe3yJbTaTOB MO3HABATEIbHOM JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPH BBIOJTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy y4eOHOro MmpoekTa u (OpMyIHpOBaTh BBIBOJbI
M0 pe3yibTaraM MPOBEICHHBIX HMCCIEAOBAHUN MyTEM COIJIACOBAHMUS TMO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHUe yHUBEPCAJIbHBIMYU PeryJITUBHBIMH 1€HiCTBUSIMM:

CaMOCTOSATENIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOI IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpENeNsis €€ LEeaM W 3aJadyd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpEAjaraeéMblii ajiropuT™M JCHCTBUU TpU
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrMoco0 HMX peueHus ¢ YYCTOM TNOJIyYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH NIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KITIACC

[IpeameTHbie  pe3ynbTaThl OCBOCHHUSI Kypca «OpraHudeckas XUMHS
OTpPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN O XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHWMHUM B TO3HAHUM SIBICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUA U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELLICHUS] IPAKTUUECKUX 3a]a4
U 9KOJOTM4e€CKH 0OOCHOBAHHOT'O OTHOLIEHHSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMHYECKMX  3HAaHHW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralole MOHATUA (XUMHYECKHHM D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUILIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTash M COKpalICHHAs), MOJib, MOJISpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIA CKeleT, (QYHKIMOHANbHAs TIpyMIa,
pangukan, U30MepHUs, U30MEpbl, TOMOJIOTHYECKUHN PN, TOMOJIOTH, YTIEBOAOPOBI,
KHUCJIOPOA M a30TCOJEpXKAIIUE COCAMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXalmye B OCHOBE IIOHUMAaHMS IPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEHIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTE€pPHbIC MPU3HAKU MOHSITUM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(hOPMUPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILCHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKLHUH,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKMX BELIECTB JUIA WJUIFOCTpPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJIECKHOCTh U3YYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaByY U CTPOCHHID K ONPENEICHHOMY
KJIacCy/Tpynmne COoelIWHEHUN (yriaeBOJOpOAbI, KHCIOpPOJA U a30TCOAEpIKalliue
COEMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), JlaBaTb MM Ha3BaHUS IO
cuctematudyeckoir Homenksatrype (IUPAC), a taxxe NpuUBOAUTH TpHUBHAIbHbBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AaleTHIIEH,
ATWJICHTJIMKOJb, TIMLEPHUH, (EeHOJ, (OopMalblIeruj, aleTaableru, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAs KUCJI0TA, CTEAPUHOBAsA KACIIOTA, IVIFOKO34,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c()OPMUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHS
opranndeckux BemiectB A. M. byTieposa ajist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XHMMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTWJICH, MPOIMWICH, alleTUIICH,
Oyraguen-1,3, merunOyramueH-1,3, OC€H30J, METaHOJ, ATAHOJ, STHJICHTJIHKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
Kpaxmas, [eII0JI03a, aMUHOYKCYCHAasl KHCIIOTa), WIIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Chlpbsi (HE(Th, NPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEPEepadOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEUIECTBA WJIM IMPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHMI BIIaJIETh CUCTEMOM 3HAHUHU OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU MIPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUM (HaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCITOJI30BaTh CHUCTEMHBIC XHWMHWUYCCKHE 3HAHWSA JUIsl TPHHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MPaBUJia MOJIB30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXKe IMpaBWiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMU MO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN ITUIAHUPOBATH U BBIMNOMHATH XHUMHYECKUIN
HKCIIEPUMEHT (IIPEBPAILICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIYUCHHE
ATUJIEHA U W3Y4YEHHE €ro CBOMCTB, KA4YE€CTBEHHbIC PEAKIMU OPraHuYECKHUX
BEILIECTB, JCHATypalus OCJIKOB MPU HArpeBaHUU, IBETHBIC peaKkiu OEIKOB) B
COOTBETCTBUHM C TpPaBWIAMU TEXHUKH OE€30MACHOCTH TpHU OOpallleHuu C
BCIIECTBAMH M JTAOOPATOPHBIM O0OPYJIOBAaHUEM, TIPENICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUNM KPUTUUYECKH aHAIU3UPOBATH XUMHYECKYIO
uHOpMAIUIO, TONy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeICTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBWIa  IKOJOTHYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpEllbl, OCO3HABAaTh
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACICHHBIX OPTraHHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAlICHUS HX BPEIHOIO BO3JCHCTBUS HA OpPraHu3M
YEJIOBEKA;

JUIst 0OyYaronIMXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIETIBIX M CIIa0OBHIAIIMX OOYyYaIOUIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpalins nis 3anucu XUMMUYECKUX

dbopmyL.
11 KJIACC

[IpenmeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JMYHOCTH, €€
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHUYECKUX 3a/1a4
M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPHUPOJHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, -
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIH 0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTANTMYECKasl peleTKa,
TUNBl ~ XUMHYECKHX  pPEaKIUW, pPaCTBOP, JJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJUTHUYECKAST JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XMMHUYECKON peaklnv, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUHU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHU S3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINME B OCHOBE MOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJIOTHYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHHUH U 0€30MacHOM MCIOJIb30BAHUM BaXKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICSITEIHHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE NPU3HAKU TOHSATHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIME IOHATHUS IIPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c()OPMUPOBAHHOCTh YMEHMM HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHUKY JUIS
coCTaBiI€HUs (OpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKUMCIbIA ra3, aMMHAK, ramcHas
U3BECTb, HETALIICHAsI U3BECTh, IUTHEBAsA COJIA, IUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEIATh BaJIEHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUAX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHas, MOJEKYJISIpHasd,
VMOHHAs!, METAJUIMYECKAst), XapaKTep Cpelbl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpPMHUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBYy K OIpPEACIICHHOMY KIlacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBAHU,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI NEPUOAUYECKOTO 3aKoHa Jl.
N. MenneneeBa U JEMOHCTPUPOBATh €I0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckond CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COEOUHEHHU
o repuoaaM u rpynnam llepuoardeckoi cucTeMbl XUMUYECKUX Ay1eMeHTOB []. 1.
Menpeneena;

cOPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPIaHMYECKUX  BEIIECTB  Pa3JIM4YHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE pPEaKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIYy M COCTaBY PEarupyrolluX BELIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(hOPMUPOBAHHOCTh YMEHHMM COCTAaBJISATh YPABHEHMS PEAKLMA pazIUYHBIX
THUIIOB, MOJHBIE U COKPAUICHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHa, yYUThIBAs
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHUU TPOBOJHWTH PEAKIUU, MOATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB,;

c(hOPMUPOBAHHOCTh ~YMEHHUH  pacKpbIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OaliaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peakiMu OT Pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JISKAIAEe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUNA 00 OOIMMWX HAYYHBIX NPHHIHIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHATHST «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPY XUMHYECKUX PEAKITUSIX, MAacChl BEIIECTBA MJIM O0OBEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOII0O/IaTh MPaBUJIa MOJIb30BaAHUS XUMHUUECKOMN
MOCy/IoOl U J1abOpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe IpaBUiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUH TUIAHUPOBATH W BBIMOJIHATH XHUMHYECCKUH
DKCIIEPUMEHT (pa3jioyKeHHE TMEPOKCHIa BOJOpOAa B MPUCYTCTBUHM KaTaau3aTopa,
ONpe/eNieHNe CpeAbl pPAacTBOPOB BEHIECTB C IOMOIINBI0  YHHBEPCAJIHLHOTO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHbBIE pPEaKIuu Ha cyib(par-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a71ad 110
TeMaM «MeTtammely ¥ «HeMeramnbl») B COOTBETCTBHH C TpaBUJIAMH TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (opMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii u (HOpPMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAJIM3UPOBATh XHMHYCCKYIO
uH(OpMAIUIO, TONYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOPMUPOBAHHOCT ~ yMEHHH  CcOOJIOAAaTh  IpaBHJIAa  OKOJOTHYECKH
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHUSI CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
OIIACHOCTb BO3CHCTBUS HA )KUBBIE OPraHU3MBbI OIIPEIEICHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/IK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

g O0yYaromMXcsi ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHHE
OPUMEHATH 3HAaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUSA BEUIECTB U
XUMHUYECKUX SIBJICHUMN;

JUIA  CIIENIBIX M CJIa0OBUIAAIIMX OOYy4arolUXcs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHy0 cucteMy oOo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

dbopmyi.
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10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasubie | IlpakTnuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
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Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

* Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AkiimonepHoe o01iecTBo «M3naTenbcTBo

«Ipocsenienne»

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA
[Tepronnyeckue U3aaHMsI

1. Xumus u xu3Hb: https://www.hij.ru/

2. Xumus (n3patensckuit qom «Ilepoe centsiopsi»): https://him.1sept.ru/

3. Xumus B mkose https://hvsh.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://www.futureyou.ru/Bcepoccuiickuii KOHKYpC UCCIEOBATEIBCKUX U TBOPUECKUX paboT yua-muxcs «HOHOCTS.
Hayka. KynbsTypa»

http://vernadsky.info/ Bcepoccuiickuii KOHKYPC FOHOIIIECKHX UCCIIe0BaTelbCKUX padoT uM. B. Y. Bepuaackoro

http://www.chein.msu.su/rus/vveldept.html - caiiT xummueckoro pakynsrera MI'Y 1. Mocksa («IlIkomna FOHOTO


http://www.hij.ru/
http://www.futureyou.ru/Всероссийский
http://vernadsky.info/
http://www.chein.msu.su/rus/vveldept.html

XUMUKa»)
http://www.chem.msu.su/rus/olimp/ - lucrannuronHas moAroToBka k Becepoccuiicko 0IMMITHAIE HIKOJIBHUKOB I10
XMUMHH
http://www.rosolymp.ru/ - OdunmansHeiii caiiT Becepoccuiickoi 0TMMITHAIBI IIIKOJTLHUKOB
http://olympiads.mccme.ru/turlom/ - Typaup umenn M. B. JIoMoHOCOBA /7151 OTAPCHHBIX JIETEH
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MyHununanbHoe 010KeTHOE 0011e00pa3oBaTeIbHOE YUPSIKICHHE CPEaHssA 001Ic00pa3oBaTeIbHas KOJIa
c. [Iporpecc myrumunanpHOT0 paitona SHaynsckuii paiion PecyOnmku bamkoproctan

TIPUJIOJKEHUE Kk paboueti npocpamme
yuebHo2o npeomema « Xumusiy ymeepi#coEeHHO20
npukazom MBOY COIII c. Ilpoepecc

Ne 105 om24.08.2023 ..

KOHTpOJIbHO-01IEHOYHBIE MaTEPUAITBI
1o yueOHOMY IIPEeIMETY
«Xumusg» 10-11 kmaccel

IIporpecc,
2023



10 kiace
BBoanblii cpe3 3nanmii B 10 kiacce

[HosicHuTeIbHAS 3aNIMCKA
Marepuansl Ui IPOBEICHUS BBOAHOTO cpe3a 3HaHUM mo xumun B 10 Kiracce cocTaBlIeHBI Ha

OCHOBE TOCYJJapCTBEHHOI'0 00pa30BaTEebHOrO CTaHJapTa OCHOBHOTO CpeAHero obiiero oOpa3zoBaHUs
(ITpuka3 MunucrtepcrBa oopasoBanus U Hayku P® ot 17.12. 2010 rona Ne 1897) ¢ ucnonb3zoBaHuEM
y4eOHBIX MTOCOOMI:
- yueOHHUK /i ydammxcs: Xumus. 9 kiacc: yue0. s o0meoopason. opranusanuii / O.C.
lNabpuensH, — 6-¢ u3a.— M.: [Ipocsemenne, 2019. — 208 c.
- Xumus. 9 knace. [IpoBepoyHbie U KOHTPOJIbHBIE PA0OTHL. Y4eOHO — METOJMUECKOE TTOCOOHE.
®I'OC./ H.H.I'apa. — M.: Benrana — I'pad, — 2018. — 96 c.
JlanHble Marepwaibl TpeIHa3HAYeHBI I  KOHTPOJS PE3yJIbTaTOB Y4eOHOW JesATeNbHOCTH
o0yuaroluXxcsl U ONpeeIeHHs] YPOBHS JTOCTH)KEHUN 00y4yarouxcs B COOTBETCTBUH C TPEOOBaHUAMU
y4eOHOW MporpaMMbl IO XUMHUU 3a Kypc 8-9 kiacca mo pasneny: «Heopranmueckass XUMus», BKITFOYAS
teMbl: «llepBoHauanbHble XuUMHUeckue MOHATHUsY, «Kucnopon», «Bomopom», «Boma. PactBoph»,
«KonmyecTBEeHHbIE OTHOIICHUS B XUMHUM», «BaKHEWIINE KIacChl HEOPTAaHMYECKUX COCIUHEHHI,
«[lepuonnyeckuii 3aK0H U cTpoeHHEe aToMay, «CTpOEHHUE BEIECTBA. XUMUYECKAs CBSI3bY.

Martepuansl COCTOAT W3 ABYX 4YacTeld M BKJIIOYAIOT COJepkaHue Oa3oBoro ypoBHs. Yacte A
coliepkuT 12 3aganuii, K KOTOPOMY IMPUBOIUTCS 4 BapuaHTa OTBETA U TOJIBKO OJNH BEPHBIM.
3ananus 1-12 yactu A cuMTalOTCS BBINOJIHEHHBIMH, €CJIM BHIOPAHHBIN SK3aMEHYEMbIM HOMEp OTBETa
COBMAJaeT C BepHbIM OTBeTOM. Bce 3amanust 3Toi dYactu paboOThl oOlleHWBaroTcs B 1 Oan.
MakcumanbHOE KOJIMYECTBO O0aJI0OB B yacTu A — 12 6aiuios.
Yacte B BritouaeT /1Ba 3a/1aHus C KPATKHUM OTBETOM.
3ananus 13 u 14 yactu B onenuBatorcs B 2 Oamia, €ciid yKa3aHbl BCE 3JIEMEHTHI OTBETA BEPHO, B 1
Oamn, ecnu JomyiieHa oaHa omwuOka, u 0 OamnoB, eciaw MOMyHIeHO JBe W Oosee OImHUOOK.
MakcumanbHO€ KOJIMYeCTBO OayIoB B yactu B — 4 Gainna.

MakcumMaJjibHOe KOJIHYeCTBO 0aJU10B 3a BCIO padoTy — 16 6asioB.

BBoaHbI cpe3 3HaHWI TPOBOIUTCS B (hOpME MHUCHBMEHHOTO TECTUPOBAHHMS M paccydTaH Ha 25
MHUHYT.

Jlig mepeBoia KOJIMYECTBA MPABUIIBHBIX OTBETOB HAa BOIPOCHI B OLEHKY IO MATHOAIIBHOM
CHUCTEME HCIOJIb3YETCS CIEAYIOIAs IIKaJIa:
Kpurtepun onenuBanus padéorsl

Onenka «1» W@2» «3» «4» «5»
[poueHt 0-19% 20-50% 51-79 % 80-89 % 90-100%
BBITTOJTHEHUS
KomnuuectBo 0-3 4-8 9-12 13-14 15-16
HaOpaHHbIX
OayuioB
Bapuanr 1.
Yacts A.
1. K KMCIIOTHBIM OKCHJIaM OTHOCHUTCS
1) okcun Gapust 2) OKCHUJI HATpUst
3) okcua azora (V) 4) oxcua meaum (1)
2. Cymma k03 (pUIIMEHTOB B YpaBHEHMM PEAKLUU MEXIY KajdblHeM H opTo(hocPOopHOil KHCIOTOU
paBHa
1)9 2) 10 3)11 4) 12
3. DIEeKTPUYECKUH TOK HE TIPOBOJIUT
1) pacTBOp COJSIHOW KUCIOTHI 2) pacTBOp caxapa
3) pacTBOp THAPOKCHIA HATPUS 4) pacrijiaB THAPOKCH 1A HATPHUS

4 B peakuuio ¢ pacTBOPOM I'MIPOKCH/Ia HATPUs BCTYIIAET



1) oxkcun meau (1) 2) BOIOPOI 3) cepebpo 4) a30THAs KUCIIOTa
5. Maccosas gons cepsl B okcuze cepsl (V1) paBHa

1) 25 % 2) 44 % 3) 52 % 4) 60 %
6. Xumudeckomy ateMeHTy 3-ro niepriona IV A-TpyIibsl COOTBETCTBYET CXeMa PaCcIpeieICH s SJIEKTPOHOB T10
CITOSIM:
1)2,8,4 2) 2,83 3)2,4 4)2,8
7. TlopsnxoBblii HOMEp xuMHUeckoro 3iemeHTa B llepumonuueckoil cucreme .M. MenneneeBa coot-
BETCTBYET:

1) Ywucity 351eKTpOHOB B aTOME
2) 3HAYCHUIO BBICIICH BAJICHTHOCTH 3JIEMEHTA [0 KHCIOPOIY
3) 4HMCITy 3JIEKTPOHOB, HEAOCTAOLIMX 0 3aBEPIICHUS BHEIITHETO AJIEKTPOHHOT'O CIIOSI
4) 4UCITY>IIEKTPOHHBIXCIIOEB B aTOME
8. MonHast XuMU4ecKasi CBSI3b peain3yeTcs B
1) xmopoBoaOpoae2) XJIOPHUIE HATPHUS
3) okcuze yriepoaa (1) 4) oxcune yraepoga(IV)
9. Peaknus, ypaBaenue koropoit 2NaOH + CuCl, = Cu(OH); + 2NaCl, otHOCHTCS K peakiusm
1) paznoxenus 2)coenauHenus 3) 3amenicHus 4) oOMeHa
10. Xnopua-uoHBI 00pa3yOTCS IPU ICKTPOIUTHUECKON IUCCOIHAIITH
1) KClOg2) CH3ClI  3)KC103 4) KCI
11. Okcun memu (I1) B3auMoaelCTByeT ¢ pacCTBOPOM

1) ammuaka 2) 6poMOBOIOpOIA 3) kapOoHaTa Kasust 4) xjopuia HaTpHst
12. K opraHu4ecKuM BEIECTBAM OTHOCST

1) oxcun yrepona (IV)  2)meran  3) oxcup cepsl (1Y) 4) ammMuak
Yacts B

13 JKene3o MOXKET B3aMMO/ICHCTBOBATH C PACTBOPAMH:

1) cynbdara HaTpus

2) cynbdara meau(IT)

3) xJopwuaa KaabIys

4) CepHOIi KHCIIOThI

5) ruapokcuaa KaabIys

OrtBert: (3aIHIIIITE TOCNIEI0BATEILHOCTD YHCEIT B TIOPSIKE BO3PACTAHHS)
14 B psay xuMudeckux ieMenToB Li— Be—B

1) yBenmuuuBaeTcs 3apsia saep aTOMOB

2) BO3pACTAOT KUCIIOTHBIE CBOWCTBA 00pa3yeMbIX THIPOKCHIOB

3) yBeNMYMBACTCS YHCIIO DICKTPOHHBIX YPOBHEH

4) yMEHBIIAETCS DIICKTPOOTPHUIIATEILHOCTh

5) BoO3pacTaeT aTOMHBIH pajuyc
Orser: (3amMIIMTe  TOCNIENOBATEIbHOCTh YHMCEI B TMOPSAKE  BO3PACTAHHS)

IIpaBuIbHBIEC OTBETHI

Homep |1 |2 |3 |4 |5 |6 |7 |8 |9 |10(11|12|13|14
3aJaHMs

B-1 3 111|214 1411|124 14|22 |24|12

KonTpoabnas padora Nel
« YriaeBoabl. @eHoJibl. Ajiberuabl. KapooHOBbIe KHCTIOTBD

IHosicHuTeIbHAA 3aNIMCKA
Marepuansl s TPOBEACHUS KOHTPOJbHOW paboThl Ne2 cocTaBlieHbl Ha OCHOBE
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOIO CPEIHEro ooOuero oOpa3oBaHMs
(ITpuka3z Munucrepcta obpazoBanus 1 Hayku P® ot 17.12. 2010 roga Ne 1897) ¢ ucnonb3oBanuem
y4eOHBIX TOCOOUIA:



- yueOHuk s yyanmxcs: Xumus. 10 kiace: y4ue0. st o01ieodpa3oB. opranu3anuii: 6a3oBblii
ypoens / O.C.I'abpuensn. — M.: [Ipocsemenue, 2022. — 224 c.

». ®I'OC (k HoBOMY yueOHUKY) / M.A.Ps60B. — M.: U3natenscTBO «OK3amen», — 2020. — 95 c.
JlaHHblE MaTepHaibl MNpPEAHA3HAUeHbl JUII KOHTPOJS pe3yiabTaTOB  y4eOHOW JAeATeNIbHOCTU
00yJaroImuxcs U ONpeaesieH s YPOBHsI JOCTH)KEHUI 00YyJaloIINXCsl B COOTBETCTBUU C TPEOOBAHUSAMU
yuebHO nporpaMmsl 0 XUMuUH 110 TeMe: «Crnuptel. @enoinsl. Anpaeruabl. KapOoHOBBIE KMCIOTHD.

Marepuanbl COCTOAT U3 TpeX yacTedl u BKJIIOYAIOT cojiepkaHue 0a3zoBoro ypoBHs. Yacte A
COZEPKUT 9 3ajaHMii, K KOTOPOMY NPUBOJUTCA 4 BapraHTa OTBETA U TOJIBKO OJJMH BEPHBIIL.
3amanust 1-9 wactu A CUMTAIOTCS BBIMOJHEHHBIMH, €CIM BBIOPAHHBINA K3aMEHYEMBbIM HOMEpP OTBETa
COBIIQJIA€T C BEpHBIM OTBETOM. Bce 3amaHuss 3Toil uyactu paboThl oueHHMBaOTCA B 1 Oam.
MaxkcumanbHOe KOJTMYeCTBO 0ayuIoB B yacTu A — 9 6auios.
Yacts B Britoyaer 2 3a1aHus Ha yCTaHOBJIEHUE COOTBETCTBUSL.
3ananue 10 wactu B omeHuBaroTcst B 2 6ayuia, eCiid yKasaHbl BCe AJIEMEHTHI OTBETa, B 1 Oaii, eciu
JonyuieHa ofHa omuOka, u 0 OamioB, eciaM AOMyIIEHO JABe M Oosee ommOOK. MakcuManbHOe
KOJIM4ecTBO OaioB B yactu B — 4 Oama.
Yacte C conepkuT 2 3a1aHus: HA 3HAHUE XUMHUYECKUX CBOMCTB KHCIOPOJCOAEPIKAIIUX OPTaHUYECKUX
BEIIECTB M pPEIICHHUE 33Jauu.
Kaxoe npaBuiabHO BBIIOJIHEHHOE 3a7aHue yacTu C oneHuBaercs B 2 6asia.
MaxkcuManbHOe KonuuecTBo 6aisioB B yactu C — 4 Gamos.
MakcumaJjibHOe KOJIH4ecTBO 0aJU10B 32 BClo padoty — 17 6annos.
KontponbHast pabora npoBoautcss B opMe NMUCbMEHHOTO TECTHUPOBAHUS M PAacCUMTaHa Ha OJAUH
akagemuueckuit yac (40 MuHyT).

Jlns mepeBoja KOJMYECTBA NPABUJIbHBIX OTBETOB HA BOIPOCHl B OLIEHKY IO MATHOAJUIBHOM

CHCTEME HCIOJB3YETCs CIeAYIOIas IIKaja:

OrmMmeTka «1» «2» «3» «4» «5»
o
MATHOAIUILHOM
IIKaJIe
OO0t 0-3 4-8 9-13 14-15 16-17
Oan
[TpouienT 0%-19% 20%-50% | 51%-79% | 80%-89% 90%-100%
BBIIIOJTHEHUS
3aJaHum
YACTbH A

Al. YKaxxuTe roMoJIor METaHa:

1) CsH,4 2) C3Hg 3) C3Hg 4) CeHe

A2. JIns npeaenbHbIX YTIEBOIOPOAOB HE XapaKTepHa peaKIlus:

1) 3amenienus 2) U30MepHU3aIUH 3) okucIeHus 4) pucCOeTMHEHHUS

A3. O0mmas ¢popmyna yrieBoAOpoaAOB psijia 3TUIIEHA (AIKEHOB):

1) CnHzn2 2) CnH2n3) CnHane2 4) CnHZn-G

A4. N3omepus nonoxxkeHus QyHKIMOHAIBHOM MPYIIIbI XapaKTepHa JJIs:
1) dpenomnon

2) KETOHOB

3) anbaeruaoB

4) OJTHOATOMHBIX CIIUPTOB

AS. KavyecTBeHnHas peakuus Ha PEHOJIBI — 3TO JIEHCTBUE PACTBOPOB:



1) rumpoxcuaa menu (I1)

2) xmnopuna xeiesa (I11)

3) mepMaHraHarta Kaiusl

4) GPOMHOI BOJIBI

A6. BeniectBo, nCnonb3yemMoe 17151 CMATYEHUS KOKU:
1) sTanon

2) 3TUIICHIJINKOJTb

3) rumiepuH

4) MeTaHOBast KUCIIOTa

A7. IIpu BOCCTaHOBJICHUH BOJIOPOIOM U3 3TaHass 00pasyercs:
1) sTanon

2) MeTaHoII

3) nponaHab

4) poraHoH

A8. Bemmecto C17H35COONa — sto0:

1) ciaoxHBIH 3¢hup

2) coib

3) crupr

4) xucnora

A9. Ipu B3anMOIeHCTBUM MYPaBbUHOMN KMCIOTHI C MAarHHEM 00pa3yroTCs
1) bopmuat Maruus u Bozxa

2) popMHAaT MarHus U BOJIOPO/T

3) amerat MarHus 1 BoJa

4) arneTat MarHusi ¥ BOJOPO/I

YACTbH B
B10. YcranoBuTe COOTBETCTBHE MEXAY (PYHKIIMOHAIBHOM TPYIIION U KJIACCOM OPraHUYECKOTO
BEILIECTBA:

OYHKIIMOHAJIBHAS I'PVYIITTA KJIACC BEHIECTB
A) —OH 1) anpaeruasn
b) —COH 2) KETOHbI
B) —COOH 3) cnupThI
4) kapOOHOBBIE KUCIIOTBI

OTBET 3aIUIINATE B BUJIE TAOJIHUIIBL:

A b B

B11. YcraHoBuTE COOTBETCTBUE MEXKAY XUMHUECKOW (POPMYIION BEIIECTBA U €0 Ha3BaHHEM

OOPMVIIA HA3BAHUE
A) CH, OH—CH;,; OH 1) denon
b) CeHs— OH 2) STUIICHIJIUKOJTh
B) CH;—COOH 3) sTaHasb
4) yKcycHasi KUCIIOTa

OTBeT 3alUIINATE B BUAE TAOIHIIEL:

A b B

YACTB C
C12. MypaBbpuHas KUCJIOTa pearupyer C




1) ruIpOKCUIOM HATPUS
2) MeIpIo

3) aTaHoI0M

4) XJI0pOBOIOPOIOM

5) okcumom cepsl (V)
6) Marauem

Ortser: (3anumuTe mocnea0BaTeNbHOCTh HU(P)

C13. Pemure 3a1auy:
K 280 r 8%-noro pacTBopa arerara Hatpus godaswim 120 mi Bobel. MaccoBas o7 arierata HaTpust
B PacTBOpE paBHA %.

HpaBHJIbHLIe O0TBEThI

Al1-9
Homep |1 (2 |3 |4 |5 |6 |7 |8 |9
3a7aHus
B-1 2 111214121312 |2
B10.
OtBer:
A b B
3 1 4
B11.
OrtBer:
A b B
2 1 4

C12. Otser: 136

C13. ® (CH3COONa) = 5,6%

HroroBasi koHTpoLHasi padora 3a kypc 10 kiacca

IMosicHuTeIbHAA 3aTIMCKA
Martepuansl A IPOBEIEHUSI UTOTOBOM KOHTPOJIBbHON paboThl 3a Kypc 10 Kitacca cocTaBiIeHbI
Ha OCHOBE TIOCYJapCTBEHHOIO 00pa3oBaTelIbHOTO CTaHJIApTa OCHOBHOTO CpEAHEro OOIIero
obOpazoBanus (Ilpuxaz MunucrepctBa obpazoBanus u Hayku PD ot 17.12. 2010 roma Ne 1897) ¢
MCIOJIb30BaHUEM yUeOHBIX MTOCOOUI:

- yaeOHuK i yyarmmxcs: Xumus. 10 kimacce: yue0. s 001eodpa3oB. opranu3anuii: 0a30BbId
ypoBensb / O.C. I'abpuensn. — M.: IIpocsemenue, 2022. — 224 c.

- ®I'OC (x HOBOMY yueOHHKY) / M.A.Ps6oB. — M.: M3natenscTBO «OK3amen», — 2020. — 95 c.
JlanHble MaTepuallbl TpeJHAa3HAueHbl IS  KOHTPOJIA pEe3yNbTaroB  y4eOHOM AeATeNnbHOCTH
00yJaroImuXxcs U ONpeesIeHIs YPOBHSI JOCTH)KEHUI 00YyJaloNIMXCsl B COOTBETCTBHU C TPEOOBAHUSIMU
yueOHO mporpaMMBbI 1o XuMuu 3a Kype 10 kmacca.

Marepuansl COCTOSIT M3 TpeX 4acTedl u BKITIOYAIOT cojepkaHne 0a3oBoro ypoBHs. Yacte A
COJZIEPKUT 9 3a/1aHul, K KOTOPOMY MPUBOAUTCS 4 BapuaHTa OTBETA U TOJIBKO OJIMH BEPHBIH.
3ananus 1-9 yacTu A cuuTarOTCsl BBINOJIHEHHBIMH, €CJIM BHIOPAHHBIN IK3aMEHYeMbIM HOMEpP OTBETa
COBMAJaeT C BEpHBIM OTBeTOM. Bce 3amaHusi 3TOW dYacTu pabOTHl OIEHHMBAWOTCS B 1 Oam.
MaxkcrManbHOE KOJIMYeCTBO 0aJIoB B yacTH A — 9 Gasios.

UYacte B BkITtouaeT 2 3aaHus HA yCTaHOBJICHUE COOTBETCTBUSL.

3amanune 10 gyactu B omenuBarotcst B 2 Oamia, eciu yKa3aHbl BCE DJIEMEHTHI OTBeTa, B 1 Oami, eciu
fomyuieHa ofHa omuOka, nu 0 OauoB, eciau JOMyIIeHO JABe M Oosee omuOOK. MakcuMalbHOE
KOJIM4ecTBO OamioB B yactu B — 4 Gamna.

Yacte C conepuT 2 3aaHusi: HA 3HaHWE XMMHUYECKUX CBOMCTB OPraHMYECKHUX BEUIECTB M PEIICHHE
3a1aqm.

Kaxxnoe npaBunbHO BeIIOMHEHHOE 3aManHue yacTu C oleHuBaeTcs B 2 Oaia.



MaxkcumManbHOe KomuecTBO OaisioB B yactu C — 4 6amos.
MaxkcumaJjibHOe KOJIUYeCTBO 0A/J10B 3a BCIO padoTty — 17 6asiiioB.
HroroBas KOHTpoJIbHAsE paboTa MPOBOAUTCS B (pOpME MUCHMEHHOTO TECTUPOBAHHUS U PACCUMTAHA HA
oJIMH akaaemuueckuit yac (40 MUHYT).

Jlia mepeBoia KOJIMYECTBA MPABUIIBHBIX OTBETOB HAa BOIPOCH B OLIEHKY IO MATHOAIIBLHOM
CHUCTEME HCIIOJIb3YETCs ClIeyIoIIas IKana;

OTMeTKA 110 «1» @» «3» «“4» «5»
nATUOAJUIBHOM 1IKAJIE

OO0t 6amt 0-3 4-8 9-13 14-15 16-17
[Tpouent 0%-19% 20%-50% | 51%-79% | 80%-89% 90%-100%
BBIIIOJIHEHUS 3aJaHUN

Yacts A

Al. Obmas Gopmyiia ankaHoOB:

1) CnH2n 3) CnH2n+ 2
2) CnH2n -2 4) CnH2n- 6
A2. BemectBa, umeromue ¢popmynsl CH3 — O —CH3 u CH3 — CH2 — OH sBnsitotcst
1) romonoramu; 2) uzomepamu;  3) MOJIMMEpaMHu; 4) nentuaamu.

A3. AuetuieH NpuHaAIeKUT K TOMOJIOTHYECKOMY PSTY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJKECHOB
A4. Peakuuu, B X01€ KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTLIEIUIAECTCS BOJIA, HA3bIBAIOT PEAKLIUAMMU:
1) Herunpararu 3) leranoreHupoBaHUsI
2) JleruaporaaoreHupOBaHUsI 4) JleruapupoBaHus
AS5. KomuecTBO aTOMOB BOJIOPO/Ia B IIUKJIOTEKCAHE:
1)8;, 2)10; 3)12; 4)14
A6. Peakuus cpenibl B BOJHOM PacTBOPE YKCYCHOW KHUCIOTBI:
1) HeiitpanbHas;  2) kucnas;  3) coieHas;  4) mienodHast.
A’7. YKCyCcHasi KHCII0Ta HE BCTYNIAET BO B3aUMO/JICHCTBHE C BEIECTBOM

1) OKCHI KaJbIHs 3) menb
2) MeTaHOJ 4) muiieBas coja
A8. TIpoayKTOM rHapaTaluy STHICHA SBISCTCS:
1) cmupr; 2) kucnota;  3) a’ubAerun; 4) ankaH

A9. TTonunponuiieH noyy4aroT U3 BeIEecTBa, GopMyia KOTOPOro
1) CH2=CH2; 2)CH=CH; 3)CH3-CH2-CH3; 4)CH2=CH-CH3.

Yacte B
B10. YcTaHoBHUTE COOTBETCTBUE MEKIY BEIIECTBOM M €T0 HAXOXKACHUEM B TIPUPOJIE:
BEIIECTBO HAXOXXJIEHUE B ITPUPOJIE
A) I'mroko3a 1) B coke caxapHOil CBEKJIbI
b) Kpaxman 2) B 3epHE
B) Caxapoza 3) B BUHOTPAIHOM caxape
I') Lemmonosa 4) B npeBecHHE
5) B OJTMBKOBOM Maciie




OTBeT 3alUIINATE B BAE TAOIULGL:

A b B I

B11. YcTanoBUTE COOTBETCTBUE MEXKIY PEareHTAMU U TUIIOM PEAKLIUU.

PEATUPYIOIIME BEHLIECTBA THUIT PEAKIIN
A) C2H4 + 02 — 1) 3amemenue
b) CH4 — 2) OKHCIICHHE
B) CH3COOH + KOH — 3) nprcoeHEHHE
') CH4+CI2 — 4) obmeHa
5) pasnoxxeHue

OTBeT 3alUIINTE B BUAE TAOIHIIEL:

A b B I

Yacte C

C12. Yacte C 3aganus co cBOOOIHBIM OTBETOM

Hanummre ypaBHEHUS! XUMUYECKUX PEAKIIHIL, C TOMOIIBI0 KOTOPBIX MOKHO OCYILECTBUTH
MIpEeBpPALLECHUSI:

C2H2 — C6H6— xmopbeH3on.

C13. OObeM yriaekuciaoro rasa, KOTopblii o0pazoBacs B pe3ynbTaTe cxxuranus 10 i1 anerunena,
paBeH J TIpH H.Y.

IIpaBuIbHBIE OTBETHI

Al1-9

Homep |1 (2 |3 |4 |5 |6 |7 |8 |9

3aJ]aHusA

B-1 3111212114121 |3

B10.

OtBer:
A b B r
2 3 1

B11.

OtBer:
A b B r
4 3 1

C12. 1) 3C2H2 — C6H6
2) C6H6 + CI2 — C6H5CI +HCI

C13. V(CO,)= 20 x

11 kaace




BBoanbiii cpe3 3nanuii B 11 kinacce

IHosicHuTeIbHAS 3anIMCKA

Marepuansl Ui IPOBEICHUST BBOAHOTO cpe3a 3HAHUM mo xumud B 11 Kitacce cocTaBleHbl Ha
OCHOBE TOCYJJapCTBEHHOI'0 00pa30BaTEebHOrO CTaHJapTa OCHOBHOTO CpeAHero obiiero oOpa3zoBaHUs
(ITpuka3 MunucrepcrBa oopasoBanus U Hayku P® ot 17.12. 2010 rona Ne 1897) ¢ ucnonb3zoBaHueM
y4eOHBIX TTOCOOUI:

- yueOHUK Juis ydanmxcs: Xumus. 9 kinacc: yue0.u1st ooieoopa3os. opranusaiuii / O.C. ['abpuessiH.
— 6-e u3a.— M.: IIpocBemenne, 2021. — 208 c.

- yaeOHuk s yyammxcs: Xumus. 10 kmacce: yue0. ams 001eodpa3oB. opranu3anuii: 0a30BbId
ypoBensb / O.C. I'abpuensn. — M.: [Ipocsemenne, 2020. — 224 c.

JlanHble MaTepualibl TMPEIHA3HAYEHBI JUIS KOHTPOJIS PE3ylbTaTOB Y4eOHOW IEsITEIbHOCTH
o0yyaroIuXcsl U OIpe/ieJIeHHs] YPOBHS JTOCTHKEHUN 00y4arounuxcs B COOTBETCTBHH C TPEOOBaHUAMU
y4eOHOI TporpaMMbl MO0 XMMHH 32 Kypc OCHOBHOro oOrmiero obpasoBanus u Kypc 10 kmacca mo
paznenaMm: «Heoprannyeckas Xxumus», «OpraHudeckasi XuMUs».

Marepuanbsl COCTOST M3 JABYX 4acTedi M BKIIOYAIOT CoJEpKaHHe 0a30BOro ypoBHA. Yacth A
coliep>kuT 12 3aganuii, K KOTOPOMY IMPUBOIUTCS 4 BapuaHTa OTBETA M TOJIBKO OJMH BEPHBII.
3ananus 1-12 yactu A cuMTalOTCS BBINOJIHEHHBIMH, €CJIM BHIOPAHHBINM IK3aMEHYEMbIM HOMEp OTBETA
COBMAJaeT C BepHbIM OTBeTOM. Bce 3amanus 3Toi dYactu paboOThl OlleHWBaroTcs B 1 Oan.
MaxkcruManabHOE KOIMUYeCTBO 0aisioB B yacTu A — 12 6asuios.
Yacte B BritouaeT /1Ba 3a/1aHuUs C KPATKHUM OTBETOM.
3ananus 13 u 14 yactu B onenuBatorcs B 2 Oaia, €ciid yKa3aHbl BCE 3JIEMEHTHI OTBETA BEPHO, B 1
Oamn, ecnu JomyiieHa oAHa omwuOka, u 0 OamnoB, eciaw MOMyHIeHO JBe W Oosee OmHUOOK.
MaxkcruManbHOE KOIM4YecTBO 0aiioB B yacTu B — 4 Ganna.

MakcumMaJjibHOe KOJIHYeCTBO 0aJU10B 3a BCIO padoTy — 16 6asioB.

BBoaHBI# cpe3 mpoBoauTCs B (hopMe MTUCHMEHHOTO TECTUPOBAHUS U PACCUMTAH HA 25 MUHYT.

Jlnsi mepeBojia KOJWYECTBA MPAaBUJIBHBIX OTBETOB HA BOIPOCHI B OLEGHKY IO MATHOAJUIBHOM
CHCTEME HCIOJB3YETCs CIEeAYIOIas IIKaja:

Kpurtepun oneHuBanus padorsl

Ornenka «1» @» «3» «» «5»

[Tponent 0-19% 20-50% 51-79 % 80-89 % 90-100%
BBITOJTHEHUS
KomaecTo 0-3 4-8 9-12 13-14 15-16
HaOpaHHBIX

OaJioB

Bapuanr 1.
Yacts A.

1.Kaxoi1 psiin yucen oTpaxxkaeT pacipeiesieHue 3JIEKTPOHOB MO AIEKTPOHHBIM CIOSIM B aTOME
XUMHUYECKOT0 JIEMEHTA, 3aHUMAIOIIET0 B IEPUOIMYECKON CUCTEME XUMHUECKUX 31eMeHTOoB J]. U.
MenzeneeBa MECTO B TPEThEM NEpUOJIE, V TpyIIe, INIaBHON noArpymmne?

1) 25 2) 2,8,3; 3) 2,8,5; 4) 2,8,8.

2. YKaKUTe 3HAUCHUE «X» U «y», KOTOPBIC COOTBCTCTBYIOT KOB(b(I)I/II_II/ICHTaM B YpaBHCHHUU XUMHUYECKOU
peakiun 4Al +x0; = yAl,O3
1) x=2, y=3; 2) Xx=3, y=3; 3) x=3, y=2; 4) x=2, y=2.

3.K PCaKusAM Pa3JI0KCHUS OTHOCUTBLCS PCAKIINA



1) CaO+Si0O,=CaSiOs ; 3) Zn+2HCI=ZnCl,+H; ;
2) 2HgO=2Hg+0Oy; 4) 2Mg+0,=2MgO.

4. 113 npeAsio;KeHHBIX HIbKE (POPMYIT BEIIECTB COJIBIO SIBIISIETCS
1) HCI; 2) Ca(OH),; 3) Na0; 4)Al(SOy)s.

5.@opmyiie Cu(OH); cooTBeTCTBYET Ha3BaHUE
1) oxcuna meau (11);

2) ruapoxcun meu (1);

3) ruapoxcua meau (11);

4) aurpar meau (11)

6. @opmysa BENIECTBa ¢ KOBAJIECHTHOMU

HOJ'I)IpHOfI CBA3BIO
1) HCI; 2) Fy; 3) Na0; 4) Cu



7. HaszBanwme yrieBonopona, popmyina koroporo CH3 - C = C - CH3 no cucremaTnueckoil HOMEHKIIAType:
1) mpomnan; 2) Oyrun-1; 3) nporuH; 4) 6yTuH-2

8. 'oMoJsioramu SABJISIOTCH:

1) C2H6 u C2H4 2) C3H8 u C5H12 3) C4H8 u C7TH16 4) CH4 u C6H10

9. K kakoMy KJ1acCy MpuHa UIeKAT OCITKH:
1) cnoxHbIC Y3PUPHI; 2) MONMHYKJICOTUABI,  3) MPOCThIe 3PUPEI; 4) MOJUTICTITU/IBI

10. TIpomnaHasib TPUHAIICHKUT K TOMOJIOTHYECKOMY PSILY:
1) dpenosr; 2) caxapujibl; 3) aMHHBI; 4) anmbaeruapl

11. Peakuuio «cepeOpsiHOTO 3epKajia AaeT:
1) dbeno; 2) YKCYCHBIi aJibJICTUI; 3) ruuepuH; 4) 6en3on

12. Tlomumep coctaBa (—CH2—CH2—)n monyd4eH u3:
1) otunena; 2)orana; 3) Oyrana, 4) 3TuHa.

Yacts B
B 13. YcraHoBuTE COOTBETCTBHE MEK/Y PEareHTaMH U THITOM PEaKIIHH.
PEAT'EHTHI TUIT PEAKIIMUA
A) C2H4+ H20 1) ramoreHupoBaHue
b) C2H2+ H2 2) rujparanus
B) C2H4 + HCI 3) rupupoBaHue
I') C2H4+ CI2 4) TUAPOTaTIOreHUPOBAHHUE
5) okucacHHS

OTBeT 3alUIINTE B BUAE TaOJIHIIGL:

A b B r

B 14. YcTaHOBUTH COOTBETCTBHE MEXKTY (DYHKITMOHAIBHOU TPYIIION M KJIIACCOM BEIIECTBA!



OYHKIMOHAJIBHAS T'PVYIIITA KJIACC BEHIECTBA
A) - COOH 1) criupThl
b) - OH 2) anbaeruabl
B) — NH2 3) KETOHBI
I')- COH 4) xapOOHOBBIE KHCIOTHI
5) aMuHBI

OTBeT 3alHIINTE B BUJC Ta6JII/IIIBII

A b B I

IIpaBuibHbBIE OTBETHI

Homep |1 |2 |3 |4 |5 |6 |7 |8 |9 |10|11]12|13 |14
3aJaHUs
B-1 3 1312|413 |1 (4|24 |4 |2 |1 (2341|4152

Koutpoabnas padora Ne 1
«BakHeHIIMe XMMHUYeCKUEe IOHATUA U 32AKOHBI.
CrtpoeHue BenecTBa. XuMHYECKHE PeAKIMID)
IHosicHuTeIbHAA 3aIIUCKA
Matepuansl JIsi IPOBEJEHUSI KOHTPOJIbHOW paboThl Nel cocTaBieHbl Ha OCHOBE TOCYIapCTBEHHOTO OOpa30BaTENbHOIO CTaHIapTa
OCHOBHOTO cpenHero obmero oOpasoBanust (IIpmkaz MunucrepctBa obpazoBanus u Hayku P® ot 17.12. 2010 roma Ne 1897) c
MCIOJIb30BaHUEM yUEOHBIX TOCOOUI:
- yueOHUK Juts yqammxcs: Xumus. 11 knacc: y4e0.uis o0meoopa3oB. opranuzanmii: 6a3oBsiil ypoens / O.C. ['abpuensH. — M.:

IIpocsemenue, 2020. — 223 c.
JlaHHBIE MaTepHaIbl MPeAHA3HAYCHBI ISl KOHTPOJIS Pe3yJIbTaTOB y4eOHOM eI TeTbHOCTH 00yYArOIUXCsl U ONPEACIICHUS YPOBHS
JOCTHKEHUHM 00y4aroIuxcsi B COOTBETCTBUH € TPEOOBaHUAMHU y4eOHON MPOrpaMMBbl IO XMMHUU 110 TeMaM: «BakHelIne XuMruieckue MoHsIThs

Y 3aKOHBI.
Crtpoenue BeniecTBa. XUMAUYECKUE PEAKIIHI.



Martepuainsl COCTOAT U3 TPEX YaCTeH U BKIIOYAIOT CoAep)kaHue 0a30Boro ypoBHs. HYacTe A copepkuT 9 3aganuii, K KOTOpOMY IpUBOAUTCS 4
BapHaHTa OTBETA U TOJILKO OJIUH BEPHBIH.
3amanust 1-9 yactu A CUMTArOTCS BBINOJIHEHHBIMH, €CITM BHIOpAHHBIN SK3aMEHYyeMBbIM HOMEpP OTBETa COBIAJAeT C BEPHBIM OTBETOM. Bce
3aJlaHus ATON YacTu paboThl olleHuBaroTcs B 1 Oamn. MakcumanbHOe KoJu4ecTBO 0amioB B yactu A — 9 6asios.
UYacte B BkitouaeT 2 3aaHusi Ha yCTaHOBJIEHUE COOTBETCTBUSI.
3amanue 10 vactu B onieHnBaroTcs B 2 6ayuia, €CliM yKa3aHbl BCE 3JIEMEHTHI OTBETa, B 1 Oayu1, eciu pomnyiieHa oaHa omuoka, u 0 6amios, eciau
JOMYIICHO J1BE U OoJiee omnO0K. MakcuManbHOE KOJIMYECTBO OaioB B yactu B — 4 Garna.
Yactp C conepxut 2 3a/1aHus Ha BIOOP HECKOJIBKUX MPAaBUJIHLHBIX BAPUAHTOB OTBETA U PELICHUS 3aauu.
Kaxxnoe npaBuiibHO BhINOJIHEHHOE 33/1aHue yacTtu C orieHuBaeTcs B 2 Oaia.
MaxkcumanbHoe KonuuecTBo 0aisioB B yactu C — 4 6anos.
MaxkcumaJjibHO€e KOJIU4eCTBO 0A/J10B 3a BCIO padoTy — 17 6asiioB.
KontposbHas paboTa npoBoauTcs B popMe MHCbMEHHOTO TECTUPOBAHKS M PACCUMTAHA HA OJIMH akajaemuueckuii yac (40 MUHYT).

Jls mepeBojia KOJTMYECTBA MPAaBUIBLHBIX OTBETOB Ha BOIIPOCHI B OLIEHKY MO MATHOAIUILHON CHCTEME MCIIONb3YeTCs CIIeAYIoIas IKana;

OTMmerKa o nITHOAUIBHOI «1» @» «3» «4» «5»
LIKaJIE
OO0t 6amt 0-3 4-8 9-13 14-15 16-17
[TporeHT BeimostHeHus | 0%-19% | 20%-50% | 51%-79% | 80%-89% | 90%-100%
3aJaHui
YACTH A
Al. VY aroma cepbl YHCIIO JIEKTPOHOB Ha BHEITHEM YPOBHE U 3apsil siApa paBHBI COOTBETCTBEHHO
1)4u+16 2) 6 u +32 3) 6 u +16 4) 4 u +32

A2. B pany XMMUYECKUX 3JIEMEHTOB:
ATIOMUHUHA—KpeMHH— (pochop—cepa
BBICIIIAsl CTEMICHb OKUCIICHUS



1) yBenuuuBaercs 3) He H3MeHseTCs
2) yMEHbIIIAeTCs 4) cHavasia YBEJIIMYMBACTCS, & IOTOM YMEHBIIIACTCS
A3.B pany Be-B-C-N npoucxoaur
1) yBenuueHue paanyca aToMOB
2) yBEIMUCHHUE CUIIbI IPUTSDKCHUS BaJICHTHBIX 3JICKTPOHOB K SIPY
3) yMeHbIIIEHHE IEKTPOOTPULIATSIIBHOCTH
4) yMEHBIIICHHE YMCIIa BAJICHTHBIX 3JICKTPOHOB
Ad4. HanbGonpmmii paguyc y aroma
1) 6poma 2) UMHKa 3) KasbLus 4) repmaHus
AS. 1o HOMepy nepro/ia MOKHO OMPEACTUTh
1) KOJIMYECTBO 3JICKTPOHOB HA BHEIITHEM YPOBHE aToMa  3) 3apsi/ sipa aToma
2) KOJIMYECTBO BCEX AIICKTPOHOB B aTOME 4) 4KCII0 SHEPTETHUCCKUX YPOBHEH B aTOMe
A6. K OKHCIUTENTFHO — BOCCTAHOBUTEIIEHBIM OTHOCUTCS PEAKLIUS:
1) pasnoxxeHue KapOOHATa KaabLUs
2) B3aUMOJICHCTBUE THPOKCUIA HATPHUS C CEPHOM KUCIOTOI
3) B3aumojeiicTBHE MEXIY BOIOpoaoM u okcuaoMm menu (11)
4) peakiust MEXy OKCHIIOM KaJIHsl U COJITHOW KHUCITOTOH
A7. YKa)XuTe peareHTbl, B3auMOJIeHiCTBHE KOTOPBIX MPUBOJUT K CIEIYIOLIEMY COKpAILIECHHOMY HOHHOMY ypaBHeHUI0 peakuuu: 2H+ + CO32- =
H20 + CO2
1) Na2CO3 + HCI
2) CaCO3 + HCI
3) Na2CO0O3 + CH3COOH
4) NaHCO3 + HCI
A8. CKOpoCTbh XUMHUYECKOM PEAKIIUU 3aBUCUT OT:
1) npupOIBI pearupyroIux BEIIeCTB
2) TeMmeparypbl peaKkiuu
3) npuCyTCTBUS KaTanu3aTopa
4) OT KaKI0TO U3 MEPEYHCICHHBIX (HaKTOPOB
A9. YkaxxuTte 00paTUMyIO peaKInio
1) 2Al+302 = Al203
2) 2Na+ 2H20 =2NaOH + H2
3) N2+ 3H2 =2NH3
4) C3H8 + 502 =3C02 + 4H20



YACTDH B

B10. YcranoBuTe COOTBETCTBHE MEXK Y (POPMYIION COJIM U TUTIOM THIPOJIU3a STON CONH.

O®OPMVIJIA COJIN TUITI TUAPOJIN3A
A) Na2CO3 1) ruapoIH3 1Mo KaTHOHY
b) KNO3 2) THIPOJIU3 110 aHHOHY
B) CuSO4 3) rUaPOIIU3 10 KATHOHY U AaHUOHY
4) THAPOIN3a HET

OTBeT 3alUIINTE B BUAE TAOINIGL:

A b B

B11. YcraHoBUTE COOTBETCTBUE MEKY ONPEIEIEHUEM U COOTBETCTBYIOIIUM 3TOMY OMPEAEIECHUIO TOHATHEM.

OITPEAEJIEHME [NTOHATHUE
A) Ouonornueckue KaranuzaTopbl OenmkoBoi | 1) karamus
TPUPOJIBI
b) BemecTBa, KOTOpHIE 3aMEISIIOT 2) bepmeHTBI

XUMHYCCKUEC pCaAKINH

B) BemiecTBa, KOTOpbIe U3MEHSIOT CKOPOCTh 3) KaTanM3aTopsl
peaknny, OCTaBasICh K KOHITY €€

HEU3MEHEHHBIMHU

I') nponiecc n3MeHeHus1 CKOPOCTH PEAKIIUH C 4) uHTUOUTOP

IMOMOIIIBIO KaTajiu3aTopa




| 5) ancopbeHTsI

OTBeT 3alUIINTE B BUAE TAOJIHIIGL:

A b B I

YACTB C
C12. B psiny xumudeckux sieMenToB Si —P — S
1) yMeHbIIaeTCst YUCIIO IPOTOHOB B S/IPE
2) yMEHBIIACTCS 3JICKTPOOTPHUIIATEIIBHOCTD
3) yBeNIMYMBAETCS YUCIIO HICKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
4) yBEIMYUBACTCS PAINYC aTOMOB
5) ycHIMBAIOTCS HEMETAIMYCCKHUE CBOWCTBA
6) OJMHAKOBOE YMCIIO AIEKTPOHHBIX YPOBHEH
OtBer: (3anMIIMTe MOCIE0BATEIFHOCTh YHCET B TOPSIIKE BO3PACTAHMS)

C13. Pemute 3anauy:
Kakast macca comu o0pasyercst Ipy B3aMMOJICHCTBHH 5,6 T OKCHIa KATBITUS C PACTBOPOM a30THOW KHCIOTHI Maccou 12,6 r?

IIpaBuibHBIE OTBETHI

Al1-9

Homep |1 |2 |3 |4 |5 |6 |7 |8 |9
3amaHus

B-1 3 111414143 (1|4 |3

B10.
OrtBer:

A b B
2 4

B11.
OrTBeT:




2 | 4 3 1

C12. OtBer: 35,6

C13. OtBer: 8,2 1p

Kourpoabnas padora Ne 2

«Metajuibl. HemeTaiibn»
IlosicHuTEIbHAS 3aIHCKA
Martepuansl sl MPOBEICHUS KOHTPOJIBHOW PabOThI Ne2 cocTaBJICHBI Ha OCHOBE T'OCYAAapCTBEHHOTO 00Opa30BATENLHOTO CTaHIApPTa
OCHOBHOTO cpenHero obmero oOpasoBanusi (IIpukaz MunuctepctBa obpazoBanus u Hayku P® ot 17.12. 2010 roma Ne 1897) c
HCI0JIb30BaHUEM yUEOHBIX ITOCOOUI:
- yueOHUK [T yyanmxcs: Xumus. 11 kinacc: yue0.is o01eodpas3oB. opranu3anuii: 6a3oBsiii ypoens / O.C. ['abpuensd. — M.:
[Tpocsemenue, 2020. — 223 c.
JlaHHbBIE MaTepHalbl MPeAHA3HAUYEHBI 111 KOHTPOJIS pe3yIbTaTOB yUeOHOU AesTeNbHOCTH 00YJAIOIIUXCS U ONPeIeICHHs YPOBHS

JOCTHKCHUH 00YJArOIINXCS B COOTBETCTBHH C TPEOOBAHHUSIME YI€OHOM MTPOTrPaMMEI 10 XUMHH 110 TeMaM: «Metamtsl. HemeTtams.

Matepuanbl COCTOST U3 TPEX YacTel U BKIIIOYAIOT cojiepkaHue 0a30BOro ypoBHs. YacTh A comepuT 9 3aianuii, K KOTOpOMY MPUBOAUTCS 4
BapHaHTa OTBETA U TOJHKO OJINH BEPHBIH.
3ananus 1-9 wactT A cuMTaroTCA BHIIOJTHEHHBIMHU, €CIM BBIOPAHHBIM SK3aMEHYEeMBIM HOMEpP OTBETa COBIAJAeT ¢ BEPHBIM OTBETOM. Bce
3a/IaHMsl DTON YacTH paboThHI OlleHUBaOTCs B 1 Oami. MakcumaibHOE KOJTMYECTBO 0aylioB B yacTu A — 9 0asuios.
UYacte B BkitouaeT 2 3aaHus Ha yCTaHOBJIEHUE COOTBETCTBUSI.
3amanue 10 yactu B oniennBaroTcs B 2 6aiia, €Cliv yKa3zaHbl BCE DJIEMEHTHI OTBETa, B 1 Oayut, eciu jomnyIieHa ojaHa omuoka, u 0 6anios, ecinu
JIOTYIIIEHO JIBE U Oosiee ommbOoK. MakcumalnbHOe KOTU4YecTBO 06aioB B yactu B — 4 Garnna.
Yacte C comepkut 2 3a1aHAS: Ha BEIOOP HECKOJIBKUX MMPaBUIIBHBIX BAPUAHTOB OTBETa W pemieHus 3a1aun.Kaxoe npaBHIIbHO BBITTOJIHEHHOES
3aganue yactu C orneHUBacTcs B 2 Oajia.
MaxcuManbHOe KOIu4decTBO 0amioB B yacTu C — 4 0ajios.
MakcumaJjibHOe KOJIH4eCcTBO 0aJU10B 32 BCIO padoTy — 17 6anos.
KonTtponbHast paborta npoBoautcs B GopMe MMCbMEHHOTO TECTHPOBAHUS U PACCUMTaHA Ha OJIMH akajnemuueckuii yac (40 MuHyT).

Jlist mepeBojia KOMTUYECTBA MPABIIIBHBIX OTBETOB Ha BOIIPOCHI B OIIEHKY MO MATHOAIILHONW CUCTEME HCTOJIB3YETCs CIEYIOIIas IIKaa:

OTMerTKa 110 IIITUOAUIbHON «1» @» «3» «4» «5»




HIKaje
OO0muii 6amn 0-3 4-8 9-13 14-15 16-17
[TpouieHT BeitoiiHeHud | 0%-19% 20%-50% 51%-79% | 80%-89% | 90%-100%
3aJlaHUuN
YACTH A
Al. [ToueMy 1IeIOYHBIE U IETOYHO3EMEIbHBIE METAIIJIBI B IPUPOJI€ BCTPEUYAIOTCS TOJIHKO B BUIE€ COSAMHEHUI?
1) DTuX METaIOB OYECHb MAJIO B TIPUPOJIE 3) DTH MeTaLTbl OYEHb AKTUBHBI
2) DTUX METAJUIOB OY€Hb MHOT'O B IPUPO/IC 4) IMeroT BBICOKHE CTEIICHU OKUCIICHUSI

A2. B psay XUMHUYECKUX 3JIEMEHTOB:
AIIOMUHUM — Mariuy — KajlblM{ — KaJIui
MeTaJJInYecKe CBOMCTBA!

1) yBenuuuBaetcs 3) He U3MEHSETCsI

2) yMEHbIIAeTCs 4) cHavasia YBEJIMYMBACTCS, & IOTOM YMEHBIIIACTCS
A3. Pa3baBneHHas cepHasi KHCIIOTa HE pearupyer c:

1) xamem

2) IUHKOM

3) 3010TOM

4) Harpuem
A4. MeTtaibl U3 UX OKCHI0B HEBO3MOKHO BOCCTaHOBUTH C IIOMOUIBIO:

1) okcuma yrimepoma (I1) 2) oxcuma yriepoaa (1V) 3) Bogopoa 4) yrast
AS. AMmdoTrepHbIe CBOCTBA MPOSBIISIOT OKCHJIBI i THAPOKCHUIBI:

1) muHKa 3) nutust

2) Gapust 4) pyounus

A6. Koadpdunment nepen GopmMyIioi OKUCTUTENS B YpaBHEHUN PEAKIIUU, CXeMa KOTOPOM
NH3 + 02 — N2 + H20:

1) 1

2) 2



3) 3
4) 4
A7. Onpenenuth HaTUYMe KapOOHAT-HOHA B PACTBOPE MOYKHO C ITOMOIIIBIO PACTBOPA:
1) HuTpaTa KamMs
2) COJISIHOM KHCIIOTHI
3) TrHIpOKCHIA HATPHS
4) xnopuja HaTpus
A8.CaMblii aKTUBHBINA U3 HEMETAILJIOB:
1) cepa
2) KpeMHHUiA
3) aszor
4) xmop

A9. TokCHYHBIN Tra3, OTPaBJICHUC KOTOPBIM BbI3bIBACT I'OJIOBOKPYKCHHUEC, I'OJIOBHYHO 60J'Ib, CYAOPOrnu U NOTCPHO CO3HAHUSA, — 3TO:

1) o3zoH

2) KHUCIOPO/

3) okcun yriuepona (1V)
4) okcun yriaepona (1)

YACTH B

B10. YcraHOBUTE COOTBETCTBUE MEKIY XMMHUECKON peaKIIMEN U IPU3HAKOM €€ IPOTEKAaHUS B PaCTBOpaXx.

XUMHNYECKA S PEAKIIMA IMTPU3HAK ITPOTEKAHUW A PEAKIIMHA
A) Na2CO3 + HNO3 1) BbIMaicHKE TOTYOOTO OCaaKa
b) KNO3 + H2S0O4 2) BBIjICJICHUE Ta3a
B) CuSO4 + NaOH 3) BHEITHKUX MPHU3HAKOB PEAKI[UH HE
HabrogaeTcs
4) BBINIaICHUE OcaIKa OeIoro 1BeTa

OTBeT 3alHIINTE B BUAE TaOIHIIGL:



B11. YcraHoBUTE COOTBETCTBUE MEXKITY XMMUYECKON (POPMYIION COCTMHEHUSI M HA3BaHUEM BEIIECTBA.

XUMHNYECKAS ®OPMVYIIA HA3BAHUWE BEHIECTBA
A) Mg3P2 1) pochun
b) PCI3 2) pochum maruus
B) MgHPO4 3) xmopux docdopa(lll)
I') PH3 4) pochoput maraus
5) ruppodocdar maruus

OTBET 3aIUIINATE B BUJIE TAOJIUIIBL:

A b B r
YACTb C
C12. BeiGepuTe, ¢ KaKUMH UX BEIECTB OyIeT B3aUMOICHCTBOBATh OKCHUJI MarHUsL:
1) 1wmHK
2) yriaepon

3) OKCHJI ATFOMHHHUS
4) TUAPOKCHU HATPHUS
5) a3oTHas KuCIoTa

6) okcua Kaus

7) oxcun cepsl (V)

8) okcun yraepona (I1)

Ortser: (3anMIIMTE NOCIIEN0BATEILHOCTD YHCET B IOPSIKE BO3PACTaHUs)




C13. Pemure 3a1auy:

Kakoe konmuecTBo kene3a MOKHO OTy4duTh U3 1 KT MarHuTHOTO kene3nska Fe304, cogepxarntero 10% mpumeceii?
OTBeT 3aIUIIATE C TOYHOCTHIO JI0 COTHIX €JAUHUIIL.

IIpaBuJIbHBIC OTBETHI

A1-9
Homep |1 |2 |3 |4 |5 |6 |7 |8 |9
3aJaHUs
B-1 3 1231|113 (2|4 |4
B10.
OrtBer:
A b B
2 3 1
B11.
OrtBer:
A b B r
2 3 5 1

C12. OtBer: 2,3,5,7

C13. Ortser: 651,72 1p

HNTorosasi KOHTpPOJIbHAsA padoTa 3a KypC CpeHel KO0JIbI

IHosicHuTeIbHAS 3aNIMCKA
Martepuansl a1 IpOBEJAEHHUS UTOTOBOM KOHTPOJBHOW padOThl 3a KypC CpeOHEH MIKOJIbl COCTAaBIEHBbI HA OCHOBE IOCYAApCTBEHHOTO
00pa3oBaTeNBHOIO CTaHAAPTa OCHOBHOTO cpeaHero ooero oobpaszoBanus (IIpukaz MunuctepcrBa o6pazoBanus u Hayku P® ot 17.12. 2010
rona Ne 1897) ¢ uconp30BaHUEM yUEOHBIX MTOCOOHIA:
- yueOHUK Juts yqammxcs: Xumus. 11 kinace: yde0.uis o0meoopas3oB. opranu3zaimii: 6a3oBblit ypoens / O.C. ['abpuensa — M.:
IIpocsemenue, 2020. — 223 c.



JlaHHBIC MaTepHalbl IPEeHA3HAYCHBI IS KOHTPOJIS PE3yIbTAaTOB YUeOHOU ACSITETLHOCTA O0YUAIOIIUXCSI U OTIPEACIICHUS] YPOBHS

JOCTUXKEHHUHM 00y4aroIUXCcsl B COOTBETCTBUH € TPEOOBAHUSIMH Y4€OHOM MPOrpaMMBbI 0 XUMHHU 33 KYPC CPEIHEN HIKOJIBI.

Marepuainsl COCTOAT U3 TPEX YaCTeH U BKIIOYAIOT COAep)kaHue 0a30Boro ypoBHs. HYacTb A copepkuT 9 3aganuii, K KOTOpOMY IpuBoAuTCS 4
BapHaHTa OTBETA U TOJILKO OJIUH BEPHBIH.
3ananus 1-9 yactTu A cuMTarOTCA BBIIOJHEHHBIMHU, €CIM BBIOPAHHBIM SK3aMEHYEeMBbIM HOMEp OTBETa COBIIAJaeT C BEpHBIM OTBETOM. Bce
3aJlaHus ATON YacTu paboThl olleHuBaroTcs B 1 Oamn. MakcumanbHOe KoJu4ecTBO 0amioB B yactu A — 9 6aios.
Yacts B Britovaet 2 3a1aHus HA yCTAaHOBJICHUE COOTBETCTBHUSL.
3amanue 10 yactu B oneHnBaroTcs B 2 6aiuia, €CliM yKa3aHbl BCE DJIEMEHTHI OTBETa, B 1 Oayu1, eciim onyiieHa oaHa omuoka, u 0 6amios, eciu
JOMYIIEHO J1Be U OoJiee omMOOK. MakcuManbHOE KOJIMYeCTBO OamioB B yactu B — 4 Garna.
Yacte C conmepkuT 2 3aqaHUs: BBINOJHUTH MPEBPAIICHUS COTJIACHO MPEIVIOKEHHON cxeme u perieHus 3anadyn. Kaxpoe mpaBUIBHO
BBITIOJIHEHHOE 3a/1aHue yacTu C orneHnBaercs B 2 6aa.
MakcumanbHoe KoJinuecTBO 6amioB B yactu C — 4 Gaios.
MaxkcumaJjibHOe KOJIM4YeCTBO 0a/U10B 32 BCIO padoty — 17 6asiiioB.
HToroBast KOHTPOJIbHAS paboTa MPOBOAUTCS B (hOpME MUCHMEHHOTO TECTUPOBAHUS M PacCUMTaHa HA OJMH akajgeMudeckuid yac (40 MunyT).

Jl1s mepeBojia KOJIMYECTBA MPABUIIHLHBIX OTBETOB Ha BOMPOCHI B OLICHKY IO MATHOAIEHOM CUCTEME HCIIOIB3YETCs CIEIYIOIIast IIKaja:

OTMmerKa o nITHOAUIBHOI «1» @» «3» «4» «5»
LIKaJIE

OO0 6amt 0-3 4-8 9-13 14-15 16-17
[Ipouent BeimonHeHus | 0%-19% | 20%-50% | 51%-79% | 80%-89% | 90%-100%
3aJJaHUuN

YACTDB A



A 1. VkaxuTe HOMEp NIEpUoAa U TPYIIIbI, B KOTOPIX PACIIONOKEH KPEMHUIM

nIL v 2)I1, IV AV, I 4) 11, 1l

A 2.00111ee KOJIMYECTBO AIEKTPOHOB B aTOME XJIOpa

1)8 2)7 3) 35 4) 17

A 3.3apsn siipa aToMa MarHus 1 €ro OTHOCHTENbHAS aTOMHAs Macca:

1) +39; 12 2)+12;24 3)24; +19 4)2;+24+12;24

A4. Hemerarmmyeckue CBOMCTBA Y 3JIEMEHTOB A TPy YCUIUBAIOTCS
1)  cnepa HampaBo U B IPyIIAx CBEpPXY BHHU3 2) crpaBa HAJICBO M B TPYIIIaX CBEPXY BHU3
3)  cmpaBa HaJEBO U B IPYIIAX CHU3Y BBEPX 4) cieBa HAIPaBO U B IPYIIIAX CHU3Y BBEPX

AS. B kakoM psily XUMHUYECKHE JIEMEHTBI PacIoIOKEHBI B MOPSAKE BO3pACTAHUS UX aTOMHOTO pajauyca?
1) Na Mg, Al Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F,ON,C

A6. Yncno HEHTPOHOB B sApe aTOMa K paBHO
1) 19 2) 20 3) 39 4) 58

A7. B kakoM psy 3ancanbl GOpMyYJIbl BEIIECTB TOJIBKO C KOBAJIEHTHOM MOJIIPHOM CBS3bI0?
1) Cly, NHs, HCI 2) HBr, NO, Br,  3) H,S, H20, Sg 4) HI, H,0, PH3

AS8. Kakag u3 MMPUBCACHHBIX peaKI_II/Iﬁ HC OTHOCHUTCA K pCaKIIUAM HOHHOI'O O6MeHa?
1) Ba(NOs;), + Na,SO4 = BaSO, + 2NaNOs
2) KOH + HCI = KCI + H,0
3) 2KMnO4 = K;MnO4 + MnO, + O,
4) Li;SO; + 2HNOj3 = 2LiNO3 + H,0 + SO,

A9. Ha cmemenne xuMudeckoro paBHoBecHs B cucteme Ny + 3H; == 2NHj + Q
HE OKAa3bIBAET BIIMSAHUA

1) noumxkenue TEMIIEPATYPbI 2) NMOBBIIICHHE JTABIICHUS



3) yajJeHue aMMHUaKa 13 30HbI pEaKIiu 4) mpUMEHEHHE KaTain3aropa

Yacts B

B10. YcTraHOBHTE COOTBETCTBHUE MCKAY Ha3BaAHUEM XUMHUUYCCKOI0 COCAMHCHUSA U BUAOM CBA3HU aTOMOB B 9TOM COCIUHCHUH.

HA3BAHWE COEJIMHEHWA B CBA3U
A) 1mHK 1) wonnas
B) asor 2) meranmmueckas
B) ammmak 3) koBaneHTHas HOJIIpHAst
I') xnopun xansmus 4) xoBaneHTHas HETOoJIsIpHast

OTBeT 3alMUIInNTE B BHUC Ta6J'II/II_U>IZ

A b B I

B11. YcraHoBHTE COOTBETCTBUE MEXKAY YPABHEHUEM PEAKIIUU U BEIIECTBOM-OKUCIUTENIEM, YYAaCTBYIOIIUM B JAHHON PEaKIIHH.

YPABHEHME PEAKIIUU OKUCJIUTEJD
A) 2NO + 2H, = N, + 2H,0 1) H,
B) 2NH; + 2Na=2NaNH, + H, 2) NO
B) H, + 2Na = 2NaH 3) N,
I') 4NH; + 6NO = 5N, + 6H,0 4) NH;

OrtBeT 3auIInuTe B BHUIC Ta6J'II/II_U>II

A b B I




Yacte C
C12. Hanummure ypaBHEHHS peakivii, C MIOMOIIBbI KOTOPBIX MOKHO OCYIIIECTBUTH IPEBPAILLICHHUS:
AIOMUHUTL — XJ10PUO ANIOMUHUA — X — OKCUO AIIOMUHUAL.

C13. Pemute 3amauy: 25 r caxapa pactsopwin B 100 r Boasl. MaccoBast 101 caxapa B MOJy4Y€HHOM pacTBOpPE paBHA
(OtBeT 3anuIIUTE C TOYHOCTHIO 10 IIEJIBIX).

HpaBl/I.]'lel)le O0TBEThI

Al-9

Homep (1 |2 |3 |4 |5 |6 |7 |8 |9

3aJaHUs

B-1 2 1412 (41412 4|3 |4

B10.

OtBer:
A b B r
2 4 3 1

B11.

OtBer:
A b B r
2 4 1 2

C12. antomunuit — xnopuo anomunus — X — 0KCUO ATIOMUHUA.
Al —-AICI3— AI(OH)3 —AI203

1) 2Al + 3CI2 —2AICI3

2) AICI3+ 3KOH— AI(OH)3 + 3KCl

3) 2AI(OH)3—AI203 + 3H20
C13. Orser: 20%
















