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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XuMuH Ha YpOBHE CpeIHETO 001Iero oopa3oBanust pazpaboTana Ha
ocaoBe degepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obOpa3zoBanuu B
Poccuiickoit ®enepauun», TpeOoBaHMN K pe3yabTaTaM OCBOCHHS (eneparbHOi
oOpa3oBaTelbHOM TporpamMmbl  cpemHero ooOmero obpazoanust (DOIT  COO),
npeacTaBieHHbIX B DepeparbHOM TroCylapCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE
COO, c yuérom Konuenumm mnpemnomaBaHusi y4eOHOro mpenMeTa «XUMHS» B
oOpa3oBatenpHbIX Opranu3anusax Poccuiickoit dexepannu, peaan3yroNIMX OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPAMMBI, M OCHOBHBIX TMOJIOKEHUH «CTpaTrerun pasBUTHSA
BocruTanus B Poccuiickoit @enepanuu Ha nepuon no 2025 ronpa» (Pacnopsixenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JIOB K pa3pabOTKe MPOrpaMMBbl IO XUMUH, K OTIPEICIICHUIO 00IIei
CTpaTerui OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYUYAIOMIMXCSI CPEICTBAMH Y4eOHOTO
npenMera «Xumus» g 10-11  ximaccoB Ha 6a30BOM  ypOBHE COCTaBUIIU
koHUentyanbHble nosoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJel,
COJICpXKaHUsA, pe3yIbTaTOB OOy4YeHUsT U TpeOOBaHM K YPOBHIO IOJTOTOBKH
BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, MOJy4aeMO€ BBITYCKHUKaMU 00111€00pa30BaTeIbHOM
OpraHu3aIliM, SBISIETCS HEOTHEMJIEMON YacThl0 MX 00pa3oBaHHOCTH. OHO CIY)XHT
3aBEpINAIONIMM JTallOM pEANN3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIINX IIETTOCTHOW CHCTEME XUMUIECKOTO 00pa30BaHMs. DTH
[IEHHOCTH KAacalOTCsl TMO3HAHUS 3aKOHOB NPHPOJBI, (POPMHPOBAHUS MHPOBO33PEHHS U
oOmield KyJabTYphl UEIIOBEKa, a TaKXKe SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/0pOBBIO U NPUPOAHOHN cpene. Peamusyercss Xxumuueckoe oOpa3zoBaHHE
0o0ydJarommxcsi Ha YypOBHE CpeaHero ooOmero oOpa3oBaHHUS CpPEACTBAMH Y4eOHOTO
npeamera « XMMHsA», COJEPKaHNE U TOCTPOEHHE KOTOPOTO OIPeIeNIEHb! B IPOrpaMMe o
XUMUHU C y4€TOM crenu(UKU HAayKd XUMUH, €€ 3HA4YEHUS B MO3HAHUU NPUPOJBI U B
MaTepUaIbHONW KM3HM OOIIEeCTBA, a TakXke ¢ y4éToM OOIMX Leled M NPUHLUIOB,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0 0011ero 00pa3oBaHus B
Poccuiickoit ®eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUrpaeT ocoOyio poJib B
COBPEMEHHOM IMBUJIM3ALMM, B CO3JIaHMM HOBOM 0a3bl MaTepHaabHON KyiabTypbl. OHa
BHOCHT CBOH BKJIaJ B (JOPMHPOBAHUE PALIMOHATIBHOTO HAYYHOI'O MBIIIJICHUS, B CO3/IaHHE
LIEJIOCTHOTO TPEJCTABICHUsI 00 OKpYXalollleM MHpEe Kak O €IMHCTBE MpPUPOAbI U
4ejoBeKa, KOTopoe (GopMupyeTcs B XMMHMUM Ha OCHOBE MOHMMAHHUS BEIECTBEHHOI'O
COCTaBa OKPYXaroIlero MUpa, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOCHHUEM BEILECTB, UX
CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU IPUMEHEHHUS.

TecHo B3aMMOJAEHCTBYS C JIPYTMMH €CTECTBEHHbIMM HayKaMH, XMMHs CTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCHELUIHOTO
TpyAa W OKU3HU KaxJaoro uwieHa oOmectBa. CoBpeMeHHas XHMHUs Kak Hayka
co3ujiaTeNbHasl, Kak Hayka BBICOKMX TE€XHOJIOTUH HaIlpaBlieHa Ha pelleHHe IJ100anbHbIX
po6JieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBIPBEBOM, SHEPT€TUUECKOI, MUIIIEBOH,
HKOJIOTHYECKOI 0€30MacHOCTH U OXPaHbl 3I0POBbS.

B cootBercTBMM C OOmMMMH LENIMH W MNPUHLOUIAMU CpeIHEro oOIIero
oOpa3zoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbI ypOBEHb
U3yUYeHHs]) OPHEHTHUPOBAHO IPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 UM JJsl BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB,
YCIIEIIHOTO BKJIIOYEHUS B JKU3Hb COIIMYMa, NMPOJIOJDKEHUS 00pa30BaHUs B pa3IMYHbBIX
001acTsX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu  mpeaMeTa  «XUMHUS» — SABIAIOTCA  0a30BbIE  KypChl  —
«Opranuueckass xumus» U «OOm@as W HEOpraHWYecKas XHUMHUS», OCHOBHBIM



KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWIA M0 HEOPraHMYECKOW XMMHU (C BKJIFOUEHHWEM 3HAHUW W3 OOIIed XUMUHU) U
opraHm4yeckod xumuu. QPOpMHpPOBAHME [AHHOM CHUCTEMBbl 3HAHMM IPU H3YYCHUHU
npeaMera 00ecrednBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTO00pa3usl BEIECTB Ha
OCHOBE OOIINX MOHATHIA, 3aKOHOB ¥ TEOPHI XHUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas XuMus» c(opMHUpOBaHA B IPOrpaMMe 110 XMMUH Ha OCHOBE CUCTEMHOTO
MoJX0oAa K W3YYCHHIO YYeOHOTro Marepualia ¢ OOYCIOBJIEHA HCTOPUYECKU
000CHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONPENEIEHHBIX TEOPETUIECKUX YPOBHAX. Tak, B
Kypce OpraHM4ecKONd XMMHUHU BEILECTBA PAacCMAaTPUBAIOTCA HA YPOBHE KJIACCHYECKOU
TEOPUU CTPOEHUS OPTaHUYECKUX COEIMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEICTaBICHUIM O cTpoeHuM BelecTB. CBeeHus 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCAd B Pa3BUTUHU — OT YIJIEBOJAOPOAOB JO CIOXKHBIX OHOJOTHYECKH
AKTUBHBIX COEAUMHEHHMI. B Kypce OpraHMyeckod XUMHUM TMOJYy4arT pa3BUTHE
chopMupoBaHHBIE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEPBOHAYAIHHBIE
MIPEJICTAaBICHUSI O XUMUYECKOW CBS3M, KIAaCCHU(PUKAIMOHHBIX NpHU3HAKaX BELIECTB,
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, 0 XUMUYECKOUN peaKIuu.

[lonx HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTcsi HM3y4EHHBIM Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHUs
TEOpeTHYecKUil MaTepuan U (PaKTOJOTHUECKUE CBEJCHMS O BEIIECTBAX M XUMHUYECKOMN
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as u HeopraHudeckasi XUMHs» 00yJarornumMcst
MIPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE IEPUOJUYECKOr0 3aKOHa C
OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3HULMMA, TIy0)ke MOHSITh HCTOPUYECKOE
n3MeHeHne (YHKIUH 5TOro 3akoHa — OT oOoOmiaromieii 10 OOBSICHSIOMEH W
MPOTHO3UPYIOLIEH.

Envnnas cucrema 3HaHMN O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOECHUH,
CBOWMCTBAX M IPUMEHEHHMM, a TaKX€ O XHMHUYECKHX PEAKUUAX, HX CYHHOCTH H
3aKOHOMEPHOCTSAX MPOTEKaHUs AomnojHsAeTcs B Kypcax 10 m 11 kiaccoB anemeHTamMu
COJIEpXKaHUsA, UMEIOIINMH KyJIbTYPOJOTHUECKHM U MPUKIATHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMHH C JPYTMMU HayKaMU, PacKphIBAlOT €€
pOJib B TIO3HABATENBHOM W MPAKTUYECKOM IESATENILHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHHUIO YBaXEHHUS K IPOLIECCY TBOpYECTBA B 0OJACTH TEOPUM U MPAKTUUECKUX
MPUJIOKEHUH XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICIHBATH
MH(OPMALIUIO U IPUMEHSTH €€ JUIsl MOTIOJTHEHUsI 3HAaHUH, PEIIeHUs UHTEUIEKTYaIbHbBIX
U DIKCHEPUMEHTAIbHBIX HCCIENOBATENbCKUX 3a/1ad. B menom conepxaHue ydyeOHOTO
npeaMera «XUMHS JTaHHOTO YPOBHS M3y4€HHUS OPHUEHTHPOBAHO Ha (OPMUPOBAHUE Y
o0yuaronmxcs MUPOBO33PEHYECKOM OCHOBBI JIJIsl MIOHUMAaHUS (GUI0COPCKUX UACH, TAKUX
KaK: MaTepuaJbHOE€ €AMHCTBO HEOPraHWYeCKOr0o W  OPraHUYecKoro  MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I03HABAEMOCTh
MPUPOJHBIX SIBJICHUN MYTEM 3KCHEPUMEHTA U PEIICHUS TPOTUBOPEUUN MEXK1y HOBBIMU
(bakTaMM U TEOPETHMUYECKHUMM HPEANOChUIKAMM, OCO3HAHUE POJM XHMUHU B PELICHUU
9KOJIOTHYECKUX MpoOsieM, a Takke MpoleM cOepexeHHsl IHEPreTUYEeCKUX PecypcoB,
CBIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaT€pHAJIOB.

B nutane pemieHus 3a1a4 BOCIUTAHUS, Pa3BUTUS U COLMAIN3AIMH 00YJaIOLINXCS
MIPUHATHIE IPOTPAMMOM 110 XUMUH MTOAX0/IbI K OTIPENEICHHUIO COACP KAHMSI U IOCTPOEHUS
npeaMera IpeaycMaTpuBaloT (OpMUPOBaHHE YHHBEpPCAJIBHBIX Y4eOHBIX JAEHCTBHIA,
UMEIOIKX 0a30BO€ 3HAUEHUE JUIS pa3IMYHBIX BUJOB JIESTEILHOCTH: PELICHHS TPooiieMm,
MOMCKA, aHanu3a U 00paboTKU MH(OpMAIK, HEOOXOAUMBIX Ul MPUOOPETEHHS OIbITA
MIPAKTUYECKOH M HCCIIEN0BATENIbCKON NEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MIO3HAHUU XUMUHU.



B mpakTtuke mnpenonaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHs, MPU ONpPEACICHUU
COJICpP)KATEIhbHONM XapaKTEPUCTUKH IIeNied M3YYCeHUS TpEAMETa HAlpaBICHHEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO TpHu3HAETCS (OPMUPOBAHHE OCHOB
XMMHYECKONW HayKM KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKON
NCSITEILHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOH KyibTypbl. C
METOIMYECKOM TOUKH 3PEHUS TAKOW MOIXO0/] K ONPEICIICHHIO IIeJIeH U3ydeHUs TIpeMeTa
SIBJISICTCSI BIIOJTHE OTIPABIaHHBIM.

CorJtacHO JJaHHO# TOYKE 3PCHUS IITABHBIMU IEIISIMU U3YICHHUS TIPEMETA « X UMUSDY
Ha 6a3oBoM ypoHe (10 —11 xi1.) ssBRSIOTCS:

(GbopMHpOBaHHE CHCTEMbl XHMHYECKUX 3HAHUH KaK BaXHEHIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPa, B OCHOBE KOTOPOH JISKAT KITFOUEBBIC MOHSATHS,
(yHIaMeHTaJIbHBIE 3aKOHBI W TCOPHUH XUMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHUE U
MMOHUMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOT0 XapakrTepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHS U CTAHOBJICHHUS,

(dhopMHpOBaHKE U PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOJIaX IMO3HAHUS BEHICCTB U
XUMHYECKUX PEaKIHid, HeOOXOUMBIX JUIsl IPUOOPETCHHUSI YMEHUN OPUCHTHPOBATHCS B
MHUPE BEIIESCTB U XUMUYICCKUX SBJICHUH, IMEIONUX MECTO B MPHUPOJIC, B IPAKTHUCCKOHN H
IMOBCETHEBHOM KM3HU,

pa3BUTHE YMEHUH H CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOJMIOJACHHEM |
OOBSCHEHUEM XHMHUYECKOTO JSKCIIEpUMEHTa, COONIOJICHHEM TIPaBWI 0e30MacHoro
oOpareHus ¢ BEeIECTBAMH.

Hapsimy ¢ 3TuM, comepikaTellbHas XapaKTepUCTUKA IeJeH W 3a1ad M3ydeHHS
npeaMeTa B MpOrpaMMe MO0 XUMHUHU YTOUHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMHU TPUOPUTETAMH B CHUCTEME cpeaHero oOmiero oOpazoBanusa. CeromHs B
MpernoJaBaHuM XUMUU B OOJbIIEH CTENEHH OTAAETCS MPENNOYTeHHE MPaKTHUYECKOM
KOMIIOHEHTE COJep)KaHHsA O0OydeHHUs, OPUEHTUPOBAHHOM HA MOATOTOBKY BBITYCKHUKA
001meo0pa3oBaTeIbHOM  OpPraHM3aIliy, BJIAACIONIETO HE HAa0OpOM 3HAHWH, a
(GYHKIIMOHATBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs! 3HAHUN U TIPUMEHEHUS UX B PEaNbHOM KU3HU JUISl PELICHUS MPAKTUYECKUX
3azad.

B cBs3u ¢ 3TUM npu u3ydeHUH mpenMera «XuMHsS» JOMUHUPYIOIIEEe 3HaYCHHE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanuss oOy4aromMXCS K YCJIOBHMSIM JUHAMUYHO PAa3BUBAIOIIETOCS MUPA,
(dbopMHpOBaHHE MHTEUIEKTYaJbHO PAa3BUTOM JTMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

(dhopMupoBaHHe Y 00YJArOMIMXCS KITIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIETCHIINN),
MMEIOIUX YHUBEPCAIbHOE 3HAYCHHE Ui PA3IUYHBIX BHUJIOB JEATEIHHOCTH: PELICHUS
npoOsieM, TOWCKa, aHamu3a W o0paboTKM WHPOpMaKUH, HEOOXOJAUMBIX  JUISA
MpHOOpETEeHUsI OMbITA JEATEIBHOCTH, KOTOPas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUH
XUMHH, a TaKKe IS OICHKH C TMO3MIMNA SKOJOTUYECKON Oe30MacHOCTH XapakTepa
BITUSIHUSL BEIIECTB M XUMUYECKUX IMPOIIECCOB HA OPraHMW3M YeJIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATENBHBIX WHTEPECOB, HWHTEIUVIEKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTE 00ydaroluxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBHIE
3HaHMUS MO XMMHUU B COOTBETCTBUU C >KM3HEHHBIMHU TOTPEOHOCTSMH, HCIOJB30BATh
COBPEMEHHbIE HHPOPMAITMOHHBIE TEXHOJIOTHH JJIs TIOMCKA U aHaIM3a y4eOHOM 1 HaydyHO-
MOMYJISIPHON HH(POPMAIIUH XUMUYECKOTO COJICPKaHUS;



(dbopMupoBaHME M Pa3BUTHE y OOYYArOIIUXCS ACCOIUATUBHOTO M JIOTMYECKOTO
MBIILICHNS, HAOIIOAAaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHMM U TPOBEJCHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIMTAaHME y  oOydarommxcst  yOexJEHHOCTH B T'yMaHUCTUYECKOH
HaNpaBJICHHOCTH XWMHUHU, €€ BaXXHOH pOJM B pEIIEHHH TJIOOATBHBIX MTPoOIeM
paIMOHABHOTO TIPHPOJIONIONIE30BAHMS, TIOTIOJHEHUSI SHEPreTUYECKUX pPECypcoB H
COXpaHEHHS MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAUMOCTH OEpeKHOTro
OTHOIICHHWSI K TPUPOJE U CBOEMY 3JIOpPOBBIO, a TaKXKe IPHOOPETCHUSI OIIbITa
WCIIOJIH30BAHUS TTOTY4YE€HHBIX 3HAHUH [T TPUHATHS TPaMOTHBIX PEIICHUH B CUTYalIUsX,
CBSI3AHHBIX C XUMHUYCCKUMU SBIICHHUSIMH.

B yuebGHOM mmaHe cpemHero oOmiero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeAMETHON o0macT «EcTecTBeHHO-HAYyIHBIE TPEIMETHD.

OO01iee ymuciio 4acoB, OTBEAEHHBIX JUISI U3YyYEHHS XUMHH, Ha 0a30BOM YypOBHE
cpenHero oOmiero oobpazoBanus, cocrapnser 136 gacos: B 10 kimacce — 68 yaca (2 yaca B
Heneno), B 11 kimacce — 68 vaca (2 daca B HeJeInio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opranuueckoil XWMUHU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
[IOJIyYUEHUU HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOEHUS OpPraHUYECKUX
coequaenuii A. M. ByrnepoBa, e€ ocHoBHbIe moJjokeHUsA. CTpyKTypHBbIE (HOPMYIIBI
OpraHMYecKUX BellecTB. ['omosorus, uzoMepus. XUMHUUYECKasi CBA3b B OPraHUYECKUX
COEJIMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3HU.

[IpencraBnenne o kiaccuUKaMM OpraHMYecKux BemiecTB. HoMmeHknaTypa
OpraHMYECKUX COEAMHEHUH (cucTeMaTudecKasl) U TpUBUAIbHbIE HAa3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4EHHs BELIECTB U HX MpeBpalICHUI:
O3HaKOMJIEHHE ¢ OOpa3laMy OpraHMYeCKUX BEILECTB M MaTepualaMHd Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpraHWYECKUX BEIIECTB, HAONIOIEHUE U OIHCaHue
JI€MOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPraHUYE€CKUX BELIECTB ITPU HArPEeBaHUU
(nnaBneHue, 0OyriIvMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH u 3TaH — mpocTenmne
MIPE/ICTaBUTENN aJIKaHOB: (PU3MUECKHe U XMMUYECKHE CBOICTBA (peakiuu 3aMenieHUs 1
TOPEHUs), HaX0XKICHHUE B IIPUPOJE, TOJIyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN psAa. OTHIEH W NPONHICH —
IpoCTeNIINe IPeACTaBUTENN ATKEHOB: (PU3NUYECKUE U XUMUUECKUE CBOICTBA (peakiuu
THJIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALMU, OKUCIEHUS M MOJUMEpPHU3aLMHN),
[IOJIy4E€HUE U IIPUMEHEHHE.

Ankamuenbl: OyramueH-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XMMUYECKHe cBOWcTBa (peakuus mnosumepusanuu). [loslydeHHe CHHTETHUYECKOTO
Kay4yKa U PE3UHBL

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHMsI, TOMOJIOTUYECKUN psid. ALETHIIeH —
IPOCTEHUIINH MPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XMMUYECKHE
CBOMcTBa (peakuuu TUAPUPOBAHMS, TaJlOTEHUPOBAHUSA, TUApPATAllUM, TOPEHUs),
IIOJIy4E€HUE U IIPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHue, (U3MUECKHE U XHMHUYECKHE CBOMCTBa
(peakuuy TajJOreHUpOBaHUs W HUTPOBAHHUs), MOJIy4yeHHE M HOpUMeHeHue. Toryon:
cocmas, cmpoenue, husuieckue u xumuieckue ceolcmea (peakyuu 2ai02eHupoO8aHus u
HUMpOBAHUs), NoryyeHue u npumerenue. TOKCUYHOCTb apeHOB. I'eHeTHdeckas CBA3b
MEXAY YIJIEBOJOPOJAaMH, IPUHAJIEKAIIUMHI K Pa3IMYHbIM KJIaccaM.

[IpupoiHBIE UICTOUHUKH YTI1eBO10po10B. [Ipupoaubliil ra3 u nonyTHble HeTAHBIE
ra3sl. Hedtpb 1 €€ mpoucxoxnenue. CriocoObl nepepaboTku He(TH: MEPErOHKA, KPEKUHT
(TepMHuuecKMi, KaTamuTHueckuil), nuponus. IlpoaykTsl mnepepaboTku HepTH, HX
IpPUMEHEHHE B TNPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIM yroib M HpOAYKTHI €ro
nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4EHHMS BELIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHHE ¢ oOpa3liaMi IjlacTMacc, KaydyKoB M pe3uHbl, kojulekuun «HedTts» n
«YToap», MOJEINPOBAHUE MOJIEKYJ] YIJIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX,
MIPOBEICHUE MPAKTUYECKOM pabOoThI: MOJyYeHHE ITUIICHA U U3YUYEHHE €ro CBOWCTB.

Pacuérnbie 3amaun.




Bbraucnenus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEHIECTBA WJIM IMPOJYKTAa pEaKIMU [0 U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUst

[IpenenpHbIe OJHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKUE
U XUMUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METAJUIaMU, TaJOT€HOBOJIOPOJIAMH,
ropeHue), npuMeHeHue. BoopoaHbie CBA3M MEXIy MOJEKYJIaMH CIHUpPTOB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHOroaroMHbI€ CIUPTHI. DTUIICHTJIMKOJIb U TIIUIEPUH: CTPOCHHE, (DU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJCUCTBUE CO INETOYHBIMU METaIaMH, KadueCTBEHHAs
peakiysi Ha MHOTOATOMHBIE cUpThI). JlelicTBre Ha opraHu3M uesioBeka. [Ipumenenue
TJIMIIEPUHA U STUJICHTJIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIBI, (PU3NUYECKHE U XUMUYECKUE CBOWCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue genona.

Anpaerunsl u kemonwvl. Dopmanbaerul, aeTaabIerua: CTpoeHne, GU3NIecKue u
XUMUYECKHE CBOWCTBA (pEaKkIMH OKHUCIECHUS U BOCCTAHOBIICHUS, KayeCTBEHHBIE
peaKIym), MOTy4eHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/IeNbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3UYECKUE U XMMHUYECKHE CBOMCTBA (CBOCTBA, OOIIHE [ KiTacca
KHCJIOT, peakmus dTepuduKaiuu), ToJiyuieHne W mnpuMmeHeHue. CreapuHOBas U
OJICMHOBAsI KACJIOTHI KaK MPEICTABUTENN BBICIITMX KapOOHOBBIX KHCIOT. MbIja Kak COJN
BBICIITUX KapOOHOBBIX KHCJIOT, MX MOOIIIEE JICHCTBHE.

Crnoxubie >(QUpBbI Kak MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPOJIN3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonornyeckast poyib )KUPOB.

VYrieBoapl: cocTaB, KiacCHU(pUKAIKS YIJIEBOJAOB (MOHO-, TU- M TIOJUCAXAPHUIBI).
['mroxo3a — nmpocTteimmii MOHOcaxapu1: 0COOCHHOCTH CTPOEHUS MOJICKYITbI, (PU3HYECKIE
U XUMHUYECKHE CBOWcTBa (B3auMmozeiicTBue ¢ rumapokcugom menu(Il), oxucnenue
aMMHaYHBIM pacTBOpoM oOkcuaa cepedpa(l), BoccTaHOBIeHHE, OpPOKEHUE TIIFOKO3HI),
HaxoXJeHUEe B MpUpPOJE, MpUMEeHEeHue, Ouosoruyeckas poisib. ®otocunres. dOpykrosa
KaK U30Mep TIIFOKO3BI.

Kpaxman u unemnono3a kak npupojasbie nojuMepbl. CTpoeHHE Kpaxmana Hu
1eUT0103b6l. PU3NYECKUE U XUMUYECKUE CBOMCTBA Kpaxmala (THIPOoJN3, KayeCTBeHHAs
peaxius ¢ H0JI0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUs BELIECTB W HX M[PEBPALLECHUMN:
MIpoBeJIeHUE, HAOMIOIEHNE U OTIMCAHNE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHMCIEHHE JTaHOJA OKCHUIOM
Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIHUIEPUHA C THIPOKCHIOM
menu(Il)), ampaerunoB (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l) u
ruapokcugom  menu(Il), B3aumonelcTBME Kpaxmala C  HOAOM), IPOBEICHUE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Brruncnenus mo ypaBHEHUIO XMMHYECKON peakiinu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa peaKIMH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

A3oTcoJiepKalliue OpraHnyecKue COeTUHEHNUS.

AMUHOKHUCIOTHl Kak amoTepHble OpraHuyYecKue coenuHeHus. Duznyueckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TnuiuHa). bruojorudeckoe 3HaueHue
aMUHOKUCIOT. [lenTuab.

benku kak mnpupoJHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. IlepBuunas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeNKOB. XUMHUECKHE CBOWMCTBA OEIKOB: TUIPOJIN3,
JIeHaTypallus, KaueCTBEHHbIC PEaKIINH Ha OCTKU.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4EHHMs] BELIECTB U HX IPEBPALICHUIL:
HaOJIO/IeHUEe W OMNHUCAaHHWE JAEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJIKOB IpH
HarpeBaHMH, [IBETHBIE PEAKIUU OCIIKOB.

BricokomolieKkyJIsipHbIe COeIMHEeHHS

OCHOBHbBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHU: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MTOJINMEPHU3ALIUH, CPENIHSSI MOJIEKYJIIpHAs Macca.
OcCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHUN — MOJUMepU3alus 1
MTOJIMKOHJICHCALIUSL.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4EHHMs BELIECTB U HX IPEeBpaLCHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMeTHbIX CBA3€H MpU M3y4yeHUU OpraHuyeckoil xumuu B 10
KJIacCe OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHWE KaK OOIIUX €CTECTBEHHO-HayYHBIX
MOHSATUN, TaK W TIOHSATHH, SBJISIONIUXCS CUCTEMHBIMH JJIs OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOT'O [IUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE IMOHSTHS: SIBI€HHE, HAaydyHBIM (pakT, rumortesa,
3aKOH, TEOpHs, aHalIM3, CHUHTE3, Kiaccu(ukaius, TMepUoAUIHOCTh, HAOIIOIEHUE,
U3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHUE.

®duznka: MaTepusi, YHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI
YpOBEHb, BEIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSHUE BELIECTBa, (U3NYECKUE
BEJIMYMHBI M €TUHULIBI UX U3MEPECHHUS.

buomorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHuU3Me,
(dhoTocuHTE3, OMOJOTHYECKN aKTUBHBIC BelecTBa (OCTTKH, YTrIeBOIbI, )KUPHI, PEPMEHTHI).

l'eorpadusi: mMuHepasnbl, TOpHbIE MOPOJbI, IOJIE3HbIE HCKOMAeMble, TOILIHBO,
pECypCHI.

Texnonorus: muuieBble TPOAYKTHI, OCHOBBI PallMOHATIBLHOTO MUTAHUS, MOIOIIHE
CpEeICTBa, JIEKapCTBEHHBIE U KOCMETUYECKHUE MTPenapaThl, MaTepUalIbl U3 HCKYCCTBEHHBIX
U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBBI XUMHH

XuMHuecKuil 31eMeHT. AToM. Snpo atoma, M30TOMbL. DJIEKTPOHHAs 000JI0UKA.
DHepreTUUecKue YpPOBHH, IMOMYyPOBHHU. ATOMHBIE OpOUTANIH, S-, P-, G- SIEMEHTHL
Oco6eHHOCTH pacIipeiesieH s JIEKTPOHOB 110 OPOUTAISAM B aTOMaX JIEMEHTOB MEPBBIX
YeThIPEX NepUOJI0B. DIEKTPOHHASI KOH(PUIYpaIisl aTOMOB.

ITepunoanueckunt 3akoH u [lepuoanueckas cucteMa XMMUYECKUX d11eMeHToB JI. M.
MenneneeBa. CBs3b epUOANYECKOTO 3aKOHA U [lepromyeckoi CHCTEMbl XUMUYECKUX
onementoB JI. WM. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUSA aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMMUYECKMX 3JE€MEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOXHBIX BELIECTB 10 TpynnaM M MepHojaM. 3HAUYEHUE MEPUOIUYECKOrO
3aKOHa B Pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BUibl XMUMHUYECKOH CBSI3M (KOBaJIEHTHAs
HEemoJsipHasT M TOJSApHAas, HOHHAs, MeTaliMueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHON XUMHUYECKOH CBsI3M (0OMEHHBIN M JTOHOPHO-aKLIENTOpHbI). Bogoponnas
CBsA3b. BaneHTHOCTB. DnekTpooTpuLaTenbHOCTh. CTeneHs okuciaeHus. MoHbl: KaTHOHBI
U aHHUOHBI.



BemiectBa MOJIEKYISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTALIINYECKON PEIIETKH.

[lonatue o pgucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMJTHBIE PACTBOPHI.
MaccoBas 10714 BelecTBa B paCTBOPE.

Knaccugukanus Heopranudyeckux coeanHeHuil. HomenkiaTypa HeopraHu4ecKux
BemiecTB. ['eHeTHMyeckass CBsI3b HEOPraHUYECKHX BEIIECTB, MPUHAIICKANUX K
Pa3IMYHBIM KJ1accam.

Xumunueckas peakuus. Kiaccupukanus XuMHUUECKUX peakluii B HEOPraHMYeCKON
U OPraHMYeCKOM XUMHH. 3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXpaHEHUs W
MIpEBPAICHUS PHEPTUU TTPU XUMHUUECKUX PEaKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT paziuyuHbIX (akTopoB. OOparumbie
peakuuu. XuMu4yeckoe paBHoBecue. MakTopsel, BIMAIONINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

OnektponuTHdeckas auccormaiusa. CuibHbIe W cliadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasl, HEUTpaJIbHAsI, IIEJIOYHASL.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEepUMEHTAIBHBIE METOJBl HM3YyYEHHsS BEIIECTB W WX MPEBPAIICHUMN:
nemoHctpanus Taomun «[lepuonnueckas cucrema xumuyeckux siaemeHtoB JI. .
MenneneeBay, u3ydeHHE MOJEIEH KpUCTAINIMYECKUX PpEUIETOK, HaOMoJeHHe U
OTIMCaHUE JEMOHCTPAIIMOHHBIX M J1a0OpPaTOPHBIX OMBITOB (pa3yioKEHUE MEPOKCHIA
BOJIOpOJa B MPUCYTCTBUU KaTaJIU3aToOpa, ONPEACIIEHHE CPElbl PACTBOPOB BELIECTB C
MTOMOIIIBI0 YHUBEPCATHHOTO HWHIMKATOPA, PEAKIMH HOHHOTO OOMEHAa), MpOBEICHUE
MpaKkTUYeCKOW paboThl «BrusHME pa3nudHbIX (DAKTOPOB HA CKOPOCTh XMUMHYECKOM
peaKkum».

Pacuérhpie 3amaun.

Pacuérel no ypaBHEHHAM XUMHUYECKHUX PEAKIMI, B TOM YUCJIE TEPMOXUMHUUYECKHE
pacy€Tsl, pacy€THI C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAs JA0JIS BELIECTBAY.

Heopranunueckasi xumusi

Hemerannsbl. [lonoxenune HemeramioB B Ilepuonnueckoid cucreMe XMMUYECKUX
anemenToB /. V1. MenzeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. DU3nueckre CBOMCTBa
HEMETAJJIOB. AJUTOTPONHS HEMETaUIOB (Ha ImpHUMepe KHUcIopoa, cepbl, (ochopa u
yIJIepo/ia).

XUMUYECKHUE CBOMCTBA BAaXKHEHIIMX HEMETa/UIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHHs) U UX COCAMHEHUN (OKCHUIOB, KHCIOPOJCOAEPKALIUX
KHUCIIOT, BOAOPOJIHBIX COEAUHEHU).

[IpuMeHeHne Ba)XHEMIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnbl. Ilonoxenune wmerawioB B Ilepuonnyeckoil cucTeMe XHUMHUYECKUX
anemenToB /. V1. MenneneeBa. OcoOeHHOCTH CTPOCHHUSI AIEKTPOHHBIX 0007I0YEK aTOMOB
MetaioB. OOmme  ¢usuueckue cBoiictBa MeTtamioB. CriaBel  METaslIoB.
DNEeKTPOXUMHUYECKUH Pl HAIPSHKEHU METAJLIOB.

XUMHYECKUE CBOWCTBA BAKHEUIITUX METAIJIOB (HATPUM, KW, KadbI1i{, MarHUM,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

OO6mue crmocoObl monydeHus: MeTawioB. [IpuMeHeHue MeTamsioB B OBITY U
TEXHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl MU3YUEHHUSI BEIIECTB U UX MPEBPALICHUIN: U3yUYECHUE
Kojulekimu  «MeTaimnel M CIUIaBb»,  OOpa3lloB  HEMETAJIOB,  pelleHUe
OKCIEPUMEHTAJIbHBIX 3a7ay, HAaOIIOACHHEe W ONHCAHME JEMOHCTPAIIMOHHBIX H
1ab0opaTOPHBIX OMBITOB (B3aMMOICHCTBHE THIPOKCH A ATIOMUHUS C PACTBOPAMHU KUCIIOT
U TIeNoueil, KAYeCTBEHHBIE PEaKIIy Ha KATHOHBI METaJIJIOB).

Pacuérnbie 3amaun.



Pacué€rbl macchl BemiectBa wiM 0O0bEMa Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIN 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEAKIMM BELIECTB, PacUEThI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BEUIECTB
HMMeEET IIPUMECH.

XuMHus U KU3Hb

Ponp xumum B oOeCrEeYeHUH HSKOJIOTHUYECKOW, SHEPreTUYeCKOW U TMHIIEBOM
0€30IaCHOCTH, Pa3BUTHN MeAULUHBL. [IoHATHE 0 HAYYHBIX METOaX NO3HAHUS BEIIECTB
Y XMMHYECKUX PEAKIIUM.

[IpencraBnenns 06 OOMMX HAYYHBIX MPHHIUIAX MPOMBIIUICHHOTO MOJIYYCHHUS
BAKHEWIIINX BELIECTB.

UYenosek B MUpE BELIECTB U MATEPUAJIOB: BaXKHEHUILINE CTPOUTENBHBIE MAaTEPUAIIBL,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpackKH, CTEKJIO, KepaMHKa, Marepuansl Uit
AJIEKTPOHUKHU, HAHOMAaTEpUaJIbl, OPraHNYECKUE U MUHEPAJIbHBIE YI00pEHusI.

XWMHST M 3JI0pOBbE YEJIOBEKA: MPAaBWIA MCIOJB30BaHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30IaCHOIO HCIIOJIb30BAHUS IpEenapaToB OBITOBOM XHMHUU B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpenIMeTHBIX CBA3€H IMpHU M3ydeHUH OOLIel U HeopraHMYecKon
xuMuH B 11 Kjacce OCyHIECTBIISIETCS Yepe3 HCIOJIb30BaHHe KaK OOIIMX €CTECTBEHHO-
HAay4HBIX IIOHATHH, TaK W TOHSATUH, SBJISIOIUXCS CHCTEMHBIMH JJI OTACIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011ue ecrecTBEHHO-HAayYHbIE IOHATHS: HAY4HbIH (DaKT, rTUNoTe3a, 3aK0H, TEOPHS,
aHallu3, CHUHTe3, KiaccupuKauus, [epUOJUYHOCTh, HAONIOIEHUE, OSKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, SIBIICHHE.

@dusnka: mMarepus, 3HEPIus, Macca, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOI, PaJUOaKTUBHOCTb, MOJIEKYJd, JHEPreTUYECKHI YPOBEHb, BEILECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSHHE BELIECTBA, (U3UYECKUE BEJIWYMHBI M EAMHUIBI HUX
U3MEpPEHUs, CKOPOCTb.

buosnorus: knerka, opranusMm, 3KocucTema, ouocgepa, Makpo- 1 MUKPOIJIEMEHTBI,
BUTaMHHbI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuHepanbl, TOpPHbIE MOPOAbI, IOJIE3HBIE HMCKONAEMbIE, TOILIUBO,
PECYPCBL.

TexHosorus: Xumuyeckass NPOMBINUIEHHOCTb, METAJUIypIrUs, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTE€pHAJIOB,  CEJIBCKOXO3SUCTBEHHOE  IPOM3BOJCTBO,  IIHILEBAs
IIPOMBIIIIJIEHHOCTD, bapmarneBTHUYECKAs IPOMBIIIICHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKMX  IIpernaparoB, IPOU3BOACTBO  KOHCTPYKLMOHHBIX  MaTepHaliOB,
IEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOT HH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOTPAMMBI 110 XMUMHUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3ylbTaTaM  OCBOCHHS
OoOydJaromMMuUCsT ~ TporpaMM  cpeaHero  oOmero  oOpa3oBaHusl  (JIMYHOCTHBIM,
MeTanpeIMEeTHBIM U MpeIMETHBIM). HaydHO-MeToIM4eckoil OCHOBON Ui pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS TIPOTPaMM CpEIHEro o0mero o0pazoBaHHS
SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTrBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHMS MpeMeTa «XUMUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BBIJICIECHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYaAIOIMIUMHUCS POCCUMCKOM TPOKIAHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOTIPEIEIIEHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

LI€JICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHHUX YOEKIEHHH JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEN M UCTOPUYECKUX TPaIuIUii 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOydaromuxcs pPYKOBOJACTBOBATHCS B CBOEH
JeSITeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM, PUCYIIIUMH LEIOCTHON CUCTEME
XMUMHYECKOTO 00pa3oBaHus;

HaJM4ue MPaBOCO3HAHUS SKOJIOTMUECKOHN KYIbTYPhI U CIOCOOHOCTH CTaBUTh LIETTU
U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE PE3yAbTaTHI OCBOEHUS ITpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M BOCHIMTATEIIBHOW JEATEIbHOCTH B COOTBETCTBUM C I'YMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMU U HJI€AJIAMUA POCCHUCKOTO
IpaXkJaHCKOTO O0IIECTBA, MPUHATHIMU B O0IIECTBE HOPMaMH M IPaBUJIaMU MOBEICHMUS,
CIOCOOCTBYIOIIMMH IIPOLIECCaM  CaMOIO3HAHMs, CaMOpa3BUTHS M HPABCTBEHHOTO
CTaHOBJIEHUS JINYHOCTU O00Y4aIOLINXCSL.

JIN4HOCTHBIE  pe3yJabTaTbl  OCBOEHHUS  IpeaMeTa  «XUMHUS»  OTPa)XKaroT
C(OPMHPOBAHHOCTb ~ OMNbITA IIO3HABATEIbHON M  INPAKTUYECKOW  JESTEIbHOCTH
oOyyaromuxcs o peaau3aluy IPUHATHIX B OOIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHMs OOY4YaIOUIMMMCA CBOMX KOHCTUTYLMOHHBIX IIPaB M OOS3aHHOCTEH,
YBa)XKCHMSI K 3aKOHY U IIPABOIIOPAIKY;

IIPEICTABJICHNS O COLIMATIBHBIX HOPMax U MPaBUjIaxX MEKINYHOCTHBIX OTHOILIEHUHN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATEIBHOCTH IPHU CO3/IaHUM Y4EOHBIX
IIPOEKTOB, PEIIEHUWU Y4YeOHBIX M IO3HABATENbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKUX
9KCIEPUMEHTOB;

CrOoCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHTbI
JPYrux OpU aHaAJU3€ pPa3IMYHbIX BUJOB y4eOHOM NEeITeNbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOWLIEHHA K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTEUECTBEHHOW XUMMHY;

YBaOXKEHHUsI K IMIpolleccy TBOpYECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IIPUMEHEHHUS] XUMHH, OCO3HAHMS TOTO, 4YTO JOCTIKEHMS HAyKH €CTb pE3yibTar
JUTUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, OCTOSIHHOTO
TPYZAA YUYEHBIX U IPAKTUKOB;

HMHTEpECa U MO3HABATEIbHBIX MOTHBOB B IOJYYEHUH WM NOCIEAYIOIIEM aHAIU3€
uHGOpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;



3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIICHHMBATh CHUTYAIlMH, CBS3aHHBIC C XUMUYECKUMHU SIBJICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH;

TOTOBHOCTH OIIEHHBATH CBOE MOBEJICHHUE U TIOCTYIIKM CBOMX TOBAPHUIIEH C TIO3UIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIICACTBUIN ITUX MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MTOHUMaHUS [IEHHOCTEH 3/I0pOBOTO U 0€301acHOT0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (H3UYECKOMY U TCHUXHYECKOMY
3/10pOBbIO;

coOnrofeHns TpaBwil 0€30IacHOro oOpalieHust ¢ BelecTBaMdH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJOBOM ACITEIBHOCTH;

MTOHUMaHUS [IEHHOCTH MPAaBUJI MHIMBUAYAJIHHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIIHSAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIFOICH;

OCO3HAHMS TOCJEICTBUA W HENPHITHS BPETHBIX NPUBBIYEK (YIOTpeOIeHUs
QJIKOT0JIsl, HAPKOTUKOB, KypeHHUsI);

5) Tpya0oBOro BocnuTaHMs:

KOMMYHUKATHBHON KOMITETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NeSTeTBbHOCTH, OOIIECTBEHHO TTOJIC3HOM, TBOPUECKOH U IPYTUX BHIAX JCATEIHHOCTH,

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PENICHUH MPAKTHUYECKUX 3a/1a4 COIMUAITBLHON
HaIPaBJICHHOCTH (B paMKax CBOETo Kiracca, IIKOJIBI);

WHTEpeca K MPaKTHIECKOMY U3yUSHHIO IPO(eCcCrid pa3iMyHOTO poJia, B TOM YHCIIe
Ha OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HaHUH 110 XUMUH;

YBAXKEHUsI K TPYAY, JIOASIM TPYZAa U pe3yiabTaTaM TpyJOBOM eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYabHOW TPAEKTOPUHU 00pa30oBaHuUs,
Oynymeir mpodeccun W peaqu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XHMMHUHM, HHTEpECOB M MOTpeOHOCTEH
o0111ecTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKU 11€JecO00pa3HOro OTHOLICHMsST K IpHUpOJe, KaK HCTOUYHUKY
CYIIECTBOBAHMS XKHU3HHU Ha 3eMIIe;

IIOHMMaHUs TJ00AJBHOIO XapakTepa JKOJOTMUYECKUX IpolsieM, BIMSHUSA
HKOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAILHON Cpeapbl;

0CO3HaHMs HEOOXOJUMOCTH MCIIOJIb30BaHMs JOCTHKEHUH XMUMMU IJIs PELICHUsS
BOIPOCOB PALMOHAIBHOTO MIPUPOONOIb30BaHNUS;

aKTUBHOTI'O HENPUSTUS ACHCTBUH, NMPUHOCSIIUX Bpel OKPYXKaroLeil MpupoIHOH
cpeae, yMEHHUs IPOTHO3MPOBATH HEONAroNpHUATHBIE HKOJOTMYECKHE MOCIECACTBUS
IpEINPUHIMAEMBIX IeHCTBUI U NIPEeI0TBpAILATh UX;

HQJIMYMS PA3BUTOrO HKOJIOTUYECKOTO MBIIIICHUS, HKOJOIMUECKOH KYJIbTYpBHI,
OMbITa JEATENbHOCTH HKOJIOIMUECKOW HalpaBIEHHOCTH, YMEHHUsS PYKOBOJCTBOBATbCA
MU B TIO3HABATEIbHOM, KOMMYHHKAaTUBHON M COLMAJIbHON MpPaKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO IPOTUBOCTOSITh UJIE0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;

MOHMMAaHU CeUU(UKN XUMUHU KaK HayKH, OCO3HaHUs € posid B (OPMHUPOBAHUU
palMOHATBHOIO HAYYHOTO MBIIIJICHHUS, CO3JaHUM LEJIOCTHOTO TPEACTaBICHUS 00
OKpYXKalollleM MHpe Kak O eIMHCTBE NPUPOJIbI U YeJIOBEKa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH MpoOIeM COXpaHeHHs TPUPOTHOTO PaBHOBECHUS;



yOSXKIEHHOCTH B 0COO0H 3HAYMMOCTH XMMHUU Ul COBPEMEHHOW LIMBUIIN3ALIUU: B
e€¢ TYMaHMCTMYECKOM HANpaBJICHHOCTH M BAXXHOM pOJM B CO3JJaHUM HOBOM 0a3bl
MaTepHaTbHOW KYJIBTYpPhI, PEHICHHH TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO DPA3BUTHS
YEJIOBEUECTBA — CHIPhEBOM, SHEPIETUUECKOM, MUIIEBOM U IKOJOTUYECKON O€30TTaCHOCTH,
B Pa3BUTUU MEIWIIMHBI, OOCCIICYCHUH YCIOBUH YCIENIHOTO TPYAa U SKOJIOTHYECKU
KOM(DOPTHOH JKU3HU KaXKJOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TTOHUMAaHUs CYITHOCTH METOJIOB MO3HAHMS,
UCTIOJb3YyEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJB30BAaTh IOJTydacMble
3HAHUS U1 aHAIU3a U OOBSICHEHUS SBJICHHM OKPYKAIOIIETO MUPA M MPOUCXOAIINX B
HEM K3MEHEHUW, yMEHHUs JienaTb OOOCHOBAaHHBIE 3aK/IIOUYEHHS HAa OCHOBE Hay4HbIX
(haKTOB ¥ UMCIOIIHUXCS TAHHBIX C IEIBIO MOJIy4eHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XUMUYECKUE 3HAHUS ISl PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON e TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUHU C >KU3HEHHBIMHU
MOTPEOHOCTSMU;

MHTEpeca K OCOOEHHOCTSIM Tpyla B pa3iMuHbIX cdepax mpodeccrnoHanbHOMI
NeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHUS YYeOHOro mpeaMera «XHMHSI» Ha
YpOBHE CpeTHero o01ero oo0pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JUIs dbopMupoBaHus MHUPOBO33pEHUS oOyuarouuxcs
MEXAUCUUITMHAPHBIE (MEXKIIpeIMETHbIe) OOIleHaydHble T[OHATHSA, OTpPaXKaIolIe
L[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHELU(PUKY METOIOB TIO3HAHUS, UCTIOTIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, SHEpPrus, SBJICHHUE, IPOIECC, CUCTEMA,
Hay4yHbI (aKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeI0BaHUE,
HaOII0ZICHUE, U3MEPEHUE, SIKCIIEPUMEHT U JPYTHE);

yHHUBEpCalbHble y4eOHble JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHUKATHUBHBIE,
perynaruBHble), obecrneunBaronue GpopMupoBanue (yHKIIMOHATBHOW IPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CIOCOOHOCTh OOYYaIOUIUXCSA MCIOIb30BaTh OCBOEHHBIE MEXKIUCIHUILTUHAPHEBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE YueOHbIe ICHCTBUS B MO3HABATEILHOMN U
COLIMANILHOM MPAKTHKE.

MetanpeaMeTHble  pe3yiabTaThl  OTPAXAalOT  OBIAJCHHE  YHHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIBHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENILHO (OPMYIHPOBATH U AKTYAIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEIeINATH LIEJH AeITeIbHOCTH, 33a/1aBasi MapaMeTPhl U KPUTEPUHU UX TOCTHXKEHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHLHOCTH C TIOCTABJICHHBIMU IIENISIMU;

WCIOJIb30BaTh TMPU OCBOEGHWU 3HAHUNW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISATh XapaKTepHble MPHU3HAKA TOHSITUW M YCTaHAaBIMBAaTh HUX B3aMMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUSA Ui OOBSCHEHUS OTAENbHBIX (aKTOB H
SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCU(PUKAIIUU BEUIECTB M XUMHYECKUX
peaKuuii;

yCTaHABIUBATh MPUYNHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3y4aeMbIMHU SBIICHUSMU;



CTPOMTH JIOTHUECKHE PACCYKJICHHsI (MHIYKTUBHBIC, IETyKTUBHBIE, 10 aHAJIOTHH),
BBISBJIATE 3aKOHOMEPHOCTH M TPOTHUBOPEUUST B PACCMATPUBACMBIX  SBIICHHSIX,
(bopMynHpOBaTh BBIBOIBI M 3aKIIFOYCHHUS;

MPUMEHATh B TPOLIECCe MO3HAHUS, WCIOJb3yeMble B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30OBBIBATH MOJICIIBHBIC MTPEACTABICHUS — XUMHUECKUI 3HAK
(cuMBOII) PneMeHTa, XUMHUYecKas (Gopmyiia, YpaBHEHHE XUMHUYECKOW PEaKIUH — TPU
peleHny y4eOHbIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIC
MOJICIbHBIC TIPEJICTABICHUS JUIS BBISBICHUS XapaKTEPHBIX TNPU3HAKOB H3y4aeMbIX
BEIIECTB M XUMHUECKUX PEaKIUil.

2) 6a3oBbIe HCCI€N0BaTENbCKHE J€CTBHS:

BJIAJIETh OCHOBAMH METOZOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMHYECKUX
peaKuuii;

(bopMyTHpOBaTh LEIH M 33/1a4H MCCIIEOBAHUS, UCTIOIb30BATh MMOCTABICHHBIC U
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl ()OPMHUPOBAHUS THUTIOTE3BI IO TPOBEPKE MPABHUIBHOCTH BBICKA3hIBAEMBIX
CYXKJICHUH;

BIIAJIETh HABBIKAMH  CAaMOCTOSITEJIbHOTO  IUIAHWPOBAaHUS W MPOBEICHUS
YUEHHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaOIIOJaTh 3a XOJOM
mporecca, CaMOCTOSITENIbHO — MPOTHO3WPOBATh €ro  pe3yiabTar, (HopMyIHpoOBaTh
0000IIeHNsT W BBIBOABI OTHOCHTEIHHO JIOCTOBEPHOCTH pPE3YJIbTATOB HCCIIECIOBAHUS,
COCTaBJISAITH 0OOCHOBAHHBIN OTYET O TIPOJIETaHHOM padboTe;

npuoOpeTaTh  OMBIT  YYEHMUYECKOM  MCCIEeIOBAaTENbCKOM M MPOEKTHOM
JESTETbHOCTH, MPOSBISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIEHOMY ITOHCKY
METO/I0B PELIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3INYHBIX METO0B MTO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3NIMYHBIX UCTOYHHKAX MHGOpMalUU (HAy4HO-TIOMyJIIpHas
JUTepaTypa XUMUYECKOTO COJEpKaHHs, CIpaBOYHbIE MOcoOus, pecypcel MHTepHeTa),
aHAJIM3UPOBATh UHPOPMAIINIO PA3TUYHBIX BUJIOB U (JOPM MPEICTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GhopMyITUpOBAaTh 3aMPOCH] U TPUMEHSATH PAa3JIMYHbIE METO bl IIPU TIOUCKE U 0TOOPE
uHpopMaluy, HeOOXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOIO TUTIA;

MpUOOpeTaTh  OMBIT  MCIOJIB30BaHHUS  MH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpPMY MpECTaBICHUs HHPOPMAIUH
(cxeMmsl, Tpaduiky, AHArpaMMbl, TaOIUIEI, PUCYHKH U JPYTHE);

WCII0JIb30BaTh HAYYHBIN SI3bIK B KAa4eCTBE CPEJICTBA MpU PadOTe C XUMHUYECKOU
uHpopMaLuen: IPUMEHSITh MEKIIpeIMETHbIE ((hrU3nUecKue U MaTeMaTHUYEeCKHE) 3HAKH U
CUMBOJIBI, PopMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

WCIIOJIb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJWYECKHE  CPEICTBA
HaTrJITHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHMKATUBHBIMH el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXZaeMOHl TeMbl B XOJe Juajora W/Wiu
JMCKYCCUH, BBICKa3bIBaTh HJAEH, (POPMYyIMpOBaTh CBOM NPEJIOKEHHS OTHOCUTEIIBHO
BBITIOJTHEHUS MPEATIOAKEHHOM 3a1auu;

BBICTYIIaTh C Tpe3eHTaluell pe3yabTaTOB MO3HABATENBHON JIEATENLHOCTH,
MOJIy4EHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJHEHUU
XUMUYECKOTO SKCIEPUMEHTa, MPAaKTUYEeCKOH paboThl MO MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTOo MpoeKkTa M (POpPMyTUpOBATH BBHIBOJBI IO
pe3yabTaTaM MpPOBEAEHHBIX MCCIEIOBAaHUN MYTEM COTJIaCOBAaHUS TMO3UIUI B XoJe
oOcyxieHust 1 0OMeHa MHEHUSIMH.

OBiiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:



CaMOCTOSITEJIBHO  IUIAHUPOBATh U OCYLIECTBJISATH CBOIO  II03HABATEIIBHYIO
NeATeNbHOCTh, ONpeaessist e€ Ledd W 3aJadd, KOHTPOJHMpPOBaTb W 1O Mepe
HE00X0AMMOCTH KOPPEKTUPOBAThH MPEJIaraeMblid alTOPUTM JCHCTBUIN PH BHIIOJIHEHUH
y4eOHBIX M MCCIIEIOBATENbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3¢dexkTuBHBIN crocod ux
perieHus ¢ y4€TOM MOTyYSHHsI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIHIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalU3a U
CaMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHMSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTECTBEHHO -
Hay4YHOU KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU SBJIEHUHN NPUPObI, B POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYphI JINYHOCTH, €€ (PyHKIIMOHAIBHON I'paMOTHOCTH, HEOOXOIUMOI
ML PCIICHUA MPAKTUYCCKUX 3adad W OKOJIOTMYCCKHU 000CHOBAHHOTO OTHOIIEHUSA K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpesie;

BJIQJICHHUEC CHUCTEMOM XUMHNYECKUX 3HaHI/II71, KOTOpas BKJIFOYACT.
OCHOBOIOJIATralolIe MOHATUS (XUMUYECKHM 3J€MEHT, aToM, 3JIEKTpOHHas 000Jouka
aToMa, MOJIEKyJla, BAJEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XWMHUYECKasi CBS3b,
CTpykTypHas (opmyna (pa3BEépHyTass W COKpami€éHHas), MOJb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, YIIIepOAHbIN CKeJeT, PyHKIMOHAIbHAS TPpyNIa, paguKal, U30Mepus,
M30MEphl, TOMOJIOTMYECKUH  psii, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA U
a30TCOJIEpKaIllle  COCOUHEHHS, MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHHS); TEOPHUM U 3aKOHBI (TEOpUS  CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMUU; MUPOBO33PEHYECKUE 3HAHUS, JICKALIUE
B OCHOBE TIOHMMaHHUs MPUYUHHOCTY M CHCTEMHOCTH XHUMHYECKHUX SIBJICHHI,
(dakToNoruueckue CBEIEHUS O CBOICTBaX, COCTaBe, MOJYyYeHHMH U O€30MacHOM
UCIOJIb30BAHMN BAKHEHIIMX OPraHMYeCKUX BELIECTB B OBITY W MPAKTUYECKOM
JeSITeNIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHble TMPU3HAKU TOHATHUH,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE IMOHATUS IPHU
OTHCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OpraHUYeCKUX COCIUHEHMUIA;

chOpMUPOBAHHOCTh YMEHUW HCIIOJIB30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (hopmMyl
OpPraHMYECKUX BEIIECTB W ypaBHEHUN XMMUYECKUX PEaKIUil, U3rOTaBIMBaTh MOJIEIHU
MOJIEKYJI ~OpPraHMYECKHUX BEHIECTB I WUIIOCTPAllMM MX XUMHYECKOrOo |
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

chOpMUPOBAHHOCTh YMEHHM YCTaHABIMBATh MPHUHAICKHOCTh HM3YyYEHHBIX
OpPraHMYeCcKUX BEIIECTB M0 UX COCTaBY M CTPOCHMIO K OMpeAEIEHHOMY Kilaccy/rpyre
COEMHEHUN  (YIJIeBOJOpPOJbl,  KHUCIOpPOJ U  a30TCOJAepXallue  COeAMHEHUs,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs), JaBaTh MM Ha3BaHHUS IO CHUCTEMAaTUYECKOMU
Homenkinarype (IUPAC), a Takxke NpuUBOAUTH TPUBHAIBHBIE HA3BaHUS OTACIHHBIX
OpraHMYECKUX BEHIECTB (ITHJIEH, MPOMWJIECH, alleTHJICH, JTUJICHIJIMKOIb, TJHILEPHUH,
denon, dopManpAerui, aleTanbAerH]l, MypaBbUHAs KHCIOTa, YKCYCHas KHCIOTa,
OJIGMHOBAs KHCIIOTA, CTEAPUHOBAsI KHCIIOTa, TIII0K03a, (PpyKTO3a, KpaxMal, [eIio03a,
TJTMITAH);

chOPMUPOBAHHOCTh YMEHHS  ONPEACTSATh BUABI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KpaTHBIE);



COPMHUPOBAHHOCTh YMEHHS NPUMEHSTH TIOJOKEHUS TEOPUU  CTPOCHUS
opranuveckux BemecTB A. M. ByrnepoBa i 0OBSICHEHHS 3aBHCHMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKHE U
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENIEH Pa3IMUHBIX KJIACCOB OPraHUUYECKUX
BemecTB (METaH, 3TaH, YTHJIEH, IPOIWICH, aleTuIeH, OyraaueH-1,3, MeTunoyraaueH-
1,3, OeH30J, METaHOJ, ITAHOJ, STWICHIJIMKOJb, TIUIEPHUH, (DEHOJ, aleTalbICeTh/I,
MypaBbUHAs W YKCYCHasl KHCIIOTHI, IJIIOKO3a, Kpaxmall, LeJUIHJI03a, aMUHOYKCYCHas
KHUCJIOTA), WJUIIOCTPUPOBATh T€HETUYECKYI0 CBSI3b MEXKJIYy HHUMHU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C NCIOJB30BAHUEM CTPYKTYPHBIX POpPMYII;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HMCTOYHUKH YIIIEBOJIOPOIHOTO
ChIpbsi (He(Th, MPHUPOJAHBIN Ta3, Yrojb), COCOObl UX MEpPepadOTKH U MPaKTUYECKOE
MIPUMEHEHHE TPOJYKTOB MEPepadbOTKU;

cOpPMHUPOBAHHOCTh ~YMEHHH NPOBOAMUTH BBIYMCIEHUS 1O XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA NCXOIHOTO BEILIECTBA UJTH MTPOIYKTa PEaKuu
[0 HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WIIU
MIPOJIyKTOB PEAKINN);

c(hOopMUPOBAHHOCTh YMEHHI BJIaJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX
HayYyHOTO TO3HAHMS, UCIOJIb3YyEMBbIX B XUMUHU MPU U3YyYEHUH BEIIECTB U XUMHUYECKHX
SBJIICHUN (HaONIO/eHUe, U3MEPEeHHE, SKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIH30BATh
CUCTEMHbIE XUMUYECKHE 3HAHUS JJISl MPUHATUS PEIICHUNH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHI COOJIOAaTh TpaBWIa TOJIH30BAHUS XUMHYECKOM
MOCY/I0¥ 1 TabopaTOPHBIM 000OPYAOBaHUEM, a TAKOKE TIPaBUIIa OOpAIICHUS C BEIIECTBAMHU
B COOTBETCTBHUH C UHCTPYKIUSMU 1O BBITIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIIBITOB;

chOpMUPOBAHHOCTh ~YMEHMH IUIAHMPOBATh M BBINOJHATH  XUMHUYECKHIA
SKCIEPUMEHT (TpEeBpalleHUs OpPraHMYECKUX BELIECTB IpPU HArpeBaHUH, MOJTy4yeHHUE
STUJIEHA U U3yYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAaKI[MM OPraHMYECKUX BELIECTB,
JeHaTypauus OelKOB IpHU HarpeBaHUH, LBETHBIE PEaKIHHU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMHU TEXHUKU O€30MacHOCTU MpPH OOpAIEHUH C BEIECTBAMHU U JaOOPaTOPHBIM
o0opy/noBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO 3KCIepUMEeHTa B (opme
3aMycy ypaBHEHHUI COOTBETCTBYIOIIUX peaklUUid U GOpMYIHPOBATH BHIBOJbI HA OCHOBE
3THX PE3yIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  aHAIU3UPOBATH  XUMHYECKYIO
nH(pOpPMaLIKIO, TIOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MaccoBOM MH(pOpMaLnHy,
WuTepHer u apyrux);

chOpMUPOBAHHOCTh YMEHUU coOro1aTh npaBuiia 9KOJIOTHYECKU
1enecooOpa3Horo MoBeACHUS B OBITY M TPYJOBOM JEATEIHHOCTH B LEISIX COXPAHCHUS
CBOETO0 37I0POBbS U OKpYKaIIeHd MNPUPOAHON Cpeapl, OCO3HaBaThb OMACHOCTh
BO3JICHCTBUS HA JKMBBIE OPraHU3MbI OTPECIIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAS
cmpicn mokazarens [I/IK, mosicHaTh Ha mpuMepax CcmocoObl YMEHbBIIEHUS H
MIPEIOTBPALLIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M UYEJIOBEKA;

Uil 00y4aroIMXcs € OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CIeNbIX U CIa00BUAALINX O0O0YYaOUINXCs: YMEHHE UCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins niis 3anucu xuMudeckux Gopmyi.

11 KJIACC



[IpenMerHbIe pe3yiabTaThl OCBOCHHS Kypca «OOIIas U HeopraHUYeCKass XUMUSDH)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH IPEJICTABJICHUI: O XHMHYECKOH COCTABIISIONIEH ECTECTBEHHO -
HayYHOU KapTUHBI MUPA, POJIH XUMHH B TIO3HAHHUH SBIICHUH MPUPOBI, B POPMUPOBAHUT
MBIILICHUS. U KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHALHOW IPaMOTHOCTH, HEOOXOAMMOMN
JUI PEIICHUS TMPAKTUYCCKUX 33a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0pPOBBIO M TIPUPOJIHOM CPEJIE;

BJIAJCHHC CHCTEMOM XUMHUYCCKUX 3HAHUH, KOoTOpast BKJIFOYACT:
OCHOBOIIOJIATAIOIIME TOHATHS (XUMHYECKUH DJIIEMEHT, aroMm, H30Tom, s-, P-, O-
AJIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHMS, XMMHUUYECKas CBs3b (KOBaJIEHTHas,
WOHHAs1, METaJUIMYECKas, BOJOPOAHAS ), KPUCTAJUTMUECKAs PEIIETKA, THUITI XUMUYECKUX
peakIuii, pacTBOP, AIEKTPOIUTHI, HEAICKTPOIUTHI, DJIEKTPOIUTHUECKAS THUCCOIUAIINS,
OKUCTTUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOW PpEaKIMH, XUMHYECKOE
paBHOBECHE); TEOPHUHM M 3aKOHBI (TEOPHUS DIEKTPOJUTHYECKON JIHUCCOIMAIINH,
nepuoanueckuid 3akoH 1. . MengeneeBa, 3aKOH COXpaHEHUs MacChbl BEUIECTB, 3aKOH
COXpaHEHHUs U MPEBPAIICHHUS SHEPTUM NPU XUMHUUYECKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XHUMHUH, MHPOBO33PCHUECKHE 3HAHUS, JIekKAIHe B OCHOBE
MMOHUMAaHUsI PUIMHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBJICHHH, (PaKTOIOTHYECKUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJYICHHH 1 0€30TTaCHOM HCIIOJIh30BAHIH BOKHEUIIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JIEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHHH BBIABISITH XapaKTEPHBIC TPHU3HAKA TIOHSITHH,
yCTaHaBIWBATh WX B3aWMOCBS3b, WCIOJb30BaTh COOTBETCTBYIONINE TIOHSATHUS TIPH
OTNMCAHUU HEOPraHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

chOpMUPOBAHHOCTh YMEHHH HCIIOJb30BaTh XHMHYECKYI0 CHMBOJIUKY IS
cocTaBjieHUs1 (OPMYJT BEUIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIMi, CHCTEMAaTHUECKYIO
Homenkiatypy (IUPAC) w TpuBuanmbHble Ha3BaHUS OTACIBHBIX HEOPTraHUYECKUX
BelecTB (YyrapHbIi ra3, yriIeKHCIIbIN ra3, aMMHUaK, raiéHast u3BeCThb, HeranéHas u3BecThb,
MATHEBAsS COJIA, TUPHUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUH OIPEACIATh BaJCHTHOCTh U CTCTIICHb OKHCIICHUS
XUMHUUYECKUX BJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJl XUMHYECKOU CBSI3HU
(koBaJIeHTHAas, HWOHHAs, MeTaUIMYecKas, BOJOPOJHAs) B COCOUHEHHUAX, THI
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJISIpHAs, HOHHAS,
MeTaJUTMYECcKas ), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYCCKUX COCTMHCHHUIM,

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYCCKUX
BEIIECTB IO HMX COCTaBY K OMNpPEACIEHHOMY KIacCy/Tpylie COEAMHEHUU (IIPOCThIe
BEIlIECTBA — METa/UIbl M HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHCJIOTHI, amM(pOTEpHbIC
TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUHN PaCKpPhIBATh CMBICI MepHoaudeckoro 3akoHa Jl. U.
MenneneeBa M JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuogmyeckoil cHCTEMBl XHMHUYECKHX
anemenToB JI. 1. MeHeneeBa, HCIOb3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIC OpOUTAINY,
(QHEPreTUYeCKUe YpPOBHU», OOBICHATh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMWCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHMH 1o mepuojaM u rpynnam llepuoamueckoit
CHCTE€MBI XUMHYECKUX 31eMeHTOB JI. 1. MeHneneena;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMUCKHIBATh) OOIINE XUMUYECKHE
CBOMCTBA  HEOPraHWYECKUX  BEHIECTB  PA3IMUYHBIX  KJIACCOB,  MOATBEPXKIATh
CYILLIECTBOBAaHUE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMH BEIIECTBAMHU C
MOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLIUN;



c(OPMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIMH TI0
Pa3IMYHBIM MMPU3HAKAM (YHUCITY M COCTaBYy pearupyroiX BEMIeCTB, TEIUIOBOMY 3D PeKTy
peakiuu, W3MEHEHHUIO CTEICHEeW OKHUCIICHHUS »JJIEMEHTOB, OOpPaTHMMOCTH peaKIluHu,
YYacCTHIO KaTajau3aTropa);

c(hOpPMHUPOBAHHOCTh YMECHHI COCTaBIISATh YPABHCHUS PEAKIIUN PA3IIMYHBIX THIIOB,
TMIOJIHBIC U COKPAIIEHHBIC YPABHEHS PEAKIIUi HOHHOTO OOMEHA, YIUTHIBASI YCIOBUS, TIPH
KOTOPBIX 3TH PEaKIUU UIYT IO KOHIIA;

cOPMHUPOBAHHOCTh ~ YMCHHM  IMPOBOJWTH  PEAKIMH,  IOJATBEPIKIAIONINE
KaueCTBEHHBIM COCTAB Pa3IMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATEH OIBITHBIM
MyTEM MOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKHUX BEIICCTB;

cOpPMHPOBAHHOCTh, ~ YMEHHUW  pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIHHO-
BOCCTaHOBHUTEJIBHBIX PEAKIIUH MOCPEICTBOM COCTABJICHUS AJICKTPOHHOTO OajlaHca 3TUX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSCHATH 3aBHCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIuu OT PA3IHMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOTO PAaBHOBECHUS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeiicTBus (mpuniun Jle [llatense);

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUICCKUE TIPOIECCHI, JISKAIIHE
B OCHOBE IIPOMBIIUICHHOTO TIOJYYCHHS CEPHOW KHCJIOTHI, aMMHaka, a TaKke
c(OPMHUPOBAHHOCTH NIPEJCTABICHUN 00 OONIMX HAyYHBIX MPUHIIMIIAX U IKOJOTHICCKIX
mpo0IeMax XUMUIECKOTO IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTH YMEHHI TIPOBOJIUTH BEIYUCIICHUS C UCTIOIB30BAHUEM TTOHSITHS
«MaccoBas J0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHIA T'a30B MPU XUMHUYECKUX
PEaKIuAX, MacChl BEMIECTBA WM 00bEMA T'a30B MO0 M3BECTHOMY KOJIHMYCCTBY BEIICCTBA,
Macce Wik 00bEMY OJIHOTO M3 yJaCTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOTO A dekTa
peaKkuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IPEBPAILLIEHUS U COXpaHEHUS
SHEpruu;

cOpMHUPOBAHHOCTh YMEHUN COOMIOJaTh MpaBWiia IOJb30BAHUS XUMHUYECKOM
MOCY/I0¥ 1 TabopaTOPHBIM 000PYAOBaHUEM, a TAKOKE TIPaBUIa OOpAIICHUS C BEIIECTBAMHU
B COOTBETCTBHUH C UHCTPYKIUSMU MO BBITIOJHEHUIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh ~YMEHHMHM IUIAHMPOBATh M BBINOJHATH  XUMHUYECKHIA
JKCIEPUMEHT (pa3yioKeHHe NEepOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaiuzaTopa,
OTIpeJiefieHUue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAJIHLHOTO WHAWKATODA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKkiuu, peakllud MOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlliy Ha Cylb(ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH
aMMOHHMSI, pelIeHIe SKCIIEPUMEHTaIbHBIX 3314 1o TeMaM «Metasuib» u «HemeTamis»)
B COOTBETCTBUHU C MIPABHJIAMU TEXHUKHU 0€30MaCHOCTHU MPH OOpaIeHUH C BEUIECTBAMU U
nabopatopHbiM  000pyJOBaHHWEM,  MPEICTaBIATh  PE3YJIbTaThl  XUMHUYECKOTO
JKCIiepUMeHTa B (opMe 3alucH YpaBHEHUW COOTBETCTBYIOIIUX pEaKIUil U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAIU3UPOBATH  XUMHYECKYIO
uH(poOpMalLlMIO, TONy4yaeMyl U3 pa3HbIX HCTOYHHMKOB (CpEeICTBAa MaccOBO
KOMMYHHKAIH, IHTepHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHUU co0mro1ath nmpaBuiia IKOJIOTHYECKU
11enecoo0pa3Horo MOBeeHUS B OBITY M TPYJOBOM JEATEIHHOCTH B IEISIX COXPAHECHHUS
CBOETO0 37I0POBbS U OKpYKAWIIEH MPUPOAHON Cpelapl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSL HA JKUBBIE OPraHM3MbI OMNPEACNEHHBIX BEIIECTB, IMOHUMAs CMBICT
nokazarens [1/IK, mosicHaTs Ha mpuMepax ciocoObl YMEHbBIIIEHUS U TPEIOTBPALEHHS UX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui OOy4aromMXCs C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: yMEHUE
MPUMEHSITh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJAaX II03HAHUS BEIIECTB H
XUMHYECKUX SBJICHHIA,



IUISL CIIETBIX U CTAa0OBUAALIMX OOyJaroMIMXCs: YMEHHE MCHOJIb30BaTh Pelbe(hHO-
TOUYEUHYI0 cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (UG poBbIE)
Ne n/m Konrtpoasnbie | IIlpakTuyeckue
NPOrpaMMmblI o0pa3oBaTe/ibHbIE pecypChl
porp Beero padoTsbI padoThI P peeyp
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCcKOil XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
CTPOEHUS OPraHUYECKUX COeIMHEHUN A.
1.1 M. Byrieposa 7 1 https://resh.edu.ru/subject/29/10/
CrapToBasi KOHTpPOJIbHas1 padoTa/
Uroro no pazneny 7
Paspgen 2. Yriesogopoabl
[penenbHbIE YIIEBOIOPOIBI — aTKAHBI. https://resh.edu.ru/subject/29/10/
KonTpoabHasi padora Nel
2.1 3 1
«IlepBoHayaabHbIE TOHATHS
OpPraHuYecKoi XUuMHMN»
29 HenpenenabHbie yraeBOI0POIbI: ATKEHBI, 8 1 https://resh.edu.ru/subject/29/10/
' QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTndecKue yriieBo10poIbl 4 https://resh.edu.ru/subject/29/10/
[TpupoaHbIe HCTOYHUKH YIIIEBOIOPOIOB https://resh.edu.ru/subject/29/10/
U WX mepepadboTKa
2.4 KonTpomnbnas pabota No2 4 1
«YTIIeBOJIOPOIBI»
Wtoro mno pazneny 19
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
3.1 Cruptel. deHon 8 https://resh.edu.ru/subject/29/10/
Aunpnerupl. KapOoHOBBIE KHCIIOTBI. https://resh.edu.ru/subject/29/10/
3.2 CrnoxHble 3¢upbl. YTIIeBO bl 12 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

KonrposnbHas padora Ne 3 https://resh.edu.ru/subject/29/10/
33 «Kucnoponocoaepxaiiye opraHndeckue 6 9
' BEILIECTBAY.
KonTtponsHas padora Ne 4 «YTieBoap»
Wroro mo pazueny 26

Pasnen 4. A3oTcoaep:kaiume opraHudeckne coeIMHeHust

AMuHBI. AMHHOKHACIIOTHL. beku

41 | Komtpomenas padora o5 « 9 1 2 https://resh.edu.ru/subject/29/10/
A3oTcoepKamme OpraHnyecKue
BEIIECTBAY

Wroro mo pazmeny 9

Paspnen S. BoicokoOMoJIeKYISIpHbIE COeIMHEHUS

[Tmactmaccel. Kayuyku. BonokHa.
51 IMpomexxyTouHnasi aTTecTaius. 7 1 https://resh.edu.ru/subject/29/10/
HTorosasi KOHTpOJILHAsA padoTa

Hroro o pazgeny 7

OBIIEE KOJIJMYECTBO YACOB I1O 68 7 5
I[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/m NPorpamMmbl Bcero ;?;)TTIL (:JI])HBIe gfﬁzlii?qec'me o0pa3oBaTe/ibHbIE PecypcChl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit

1.1 3akoH u Ilepromeckas cierema 3 https://resh.edu.ru/subject/29/11/
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue

1.2 BEIIIECTB 8 1 https://resh.edu.ru/subject/29/11/
BxonHasi KOHTpOJIbHAsA padoTa
Xumunueckue peakuun. KonrpoJbHasn

1.3 padora Ne 1 mo pa3zueny 18 1 1 https://resh.edu.ru/subject/29/11/
«Teoperuyeckne 0OCHOBbI XUMHI»

Hroro o pazgeny 29

Pa3znen 2. Heoprannueckasi xummusi

2.1 Merasuibt 9 1 https://resh.edu.ru/subject/29/11/

2.2 Hemeraiisr 22 1 https://resh.edu.ru/subject/29/11/
CBs13b HEOPraHUYECKUX U

2.3 OPTAHMHUCCKHX BCIICCTB. 4 1 https:/resh.edu.ru/subject/29/11/
KonTpoabHasi padora Ne 2 mo temam
«Metanab» 1 «HemeTamabm

Utoro no pazneny 33

Pa3pen 3. Xumus u ;Ku3HbL
XUMHUS U )KU3Hb

3.1 IIpomeskyTOoUHAsI aTTECTALNS. 4 1 https://resh.edu.ru/subject/29/11/
HTorosasi KOHTpoJIbHasi padoTa

Wroro no pazgeny 4



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos
Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoububie | [IpakTuyeckue
n/n Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI

Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHH

IIpeamer oprannyeckoii xumuu. Teopusi crpoenust opranudyeckux coeauHennii A.M. byrieposa

BBoanslii nHCcTpyKTaX 1o Th B
kabuHete xumuu. [losBrienue u
pa3BUTHE OPraHUYECKON XHUMHH KaK
HayKHU.

https://resh.edu.ru/subject/29/10/

[IpeameTt u 3HaUEeHNE OPraHUYECKON
XUMUH, TIPEICTABIICHHUE O
MHOT000pa3nuy OPraHuIECKUX
COEeIUHEHNN

HemoncTpamus: O3nakomaenue ¢
0bpazyamu OpeaHUdecKux ewecmas
U Mamepuaiamu Ha ux OCHoOge.

https://resh.edu.ru/subject/29/10/

DJEKTPOHHOE CTPOCHUE aToMa
yriepoja (OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa
yriepoja XUMUYecKasi CBsI3b B
OpPraHUYeCKUX COCTUHCHHUSX.
Hemonctparms: Moodenuposarue
MOJEKYJl OP2AHUYECKUX BeUyecs

https://resh.edu.ru/subject/29/10/

CraproBasi KOHTPOJIbHasi padoTa

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHUsT OPraHNYECKUX
coenuHenuit A. M. byrieposa

HemoHcTpauus: Mooenuposanue
MOJEKYIl Op2aHUYECKUX 8eujecme

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/

Buner m3omepun: CTpyKTypHas,

npocTtpancTBeHHas. [IpencraBnenue
0 KJIaccupuKaIuu u 1
CUCTeMaTHYeCcKasi HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

https://resh.edu.ru/subject/29/10/

Knaccudukamnus peaxnuii B
OPraHN4eCKO XUMHH
DKCnepuMenT: [Jemoncmpayus 1
ONbIMOB NO NPEBPAUJEeHUIO
Op2aHu4ecKux eujecmes npu
Hazpesanuu

https://resh.edu.ru/subject/29/10/

KontpoJsbHas padora Ne 1
«IlepBoHaya/IbHbIE MOHATHS 1 1
OpPraHuvYecKoi XUMHMN»

https://resh.edu.ru/subject/29/10/

Paspen 2. Yriesogopoabl

IIpenesibHbIE YIJ1€BOIOPOIbI - ATKAHBI

AJKaHBI: TOMOJIOTUYECKUH P,
obmas Gopmysa, HOMEHKIATypa U
HM30MepHsl, ICKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYIL.

Hemonctpamms: Koanexkyus
«Hegppmo»

https://resh.edu.ru/subject/29/10/

OuznyecKue U XUMHUYECKHe
CBOICTBa ankaHoB. HaxoxaeHue
ankaHoB B npupoze. CrocoOsl
MOJIy4€HUSI U IPUMEHEHHUE AJIKAaHOB

https://resh.edu.ru/subject/29/10/

Huknoankansl: o0mmas popmyina,
HOMEHKJIaTypa U U30MEPHUs,
O0COOCHHOCTH CTPOCHHUS U 1
XMUMHYECKUX CBOMCTB, CIOCOOBI
MOJIyYEHUs] U IPUMEHEHHUE

https://resh.edu.ru/subject/29/10/

Henpene.m,m,le YIJA€BOA0pPOAbI: AJIKCHBI,AJKAAUCHDbI, AJJKHHBbI



https://resh.edu.ru/subject/29/10/
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AJIKEHBI: TOMOJIOTUYECKUM psI,
obmias popmysa, HOMEHKIATYpa,
ANEKTPOHHOE M MIPOCTPAHCTBEHHOE
cTpoeHue Mosekyil. CTpykTypHas u
[IUC-TPAHC-U30MEPHsI AJIKCHOB
Hemouctpammst: O3HakomieHue ¢
obpasyamu niacmmacc, Kayyykos u
pe3unbl

https://resh.edu.ru/subject/29/10/

duznyeckre 1 XUMHUYIECKHE
CBOMCTBa ankeHOB. [IpaBuiio
MapxkoBHukoBa. Crioco0Obl
IMOJIYYCHHA U IPUMCHCHUC aJIKCHOB.

https://resh.edu.ru/subject/29/10/

IIpakTHyeckas padora Ne 1 o
teme "[lonydeHue sTuneHa u
HU3y4YECHHUE €ro CBOUCTB"

https://resh.edu.ru/subject/29/10/

Pemenue pacu€rHbIx 3a1a4 Ha
OIpEACIICHUE MOJIEKYISIPHOM
(hopMyIIBI OPraHNYECKOTO BEIIECTBA

https://resh.edu.ru/subject/29/10/

AJNKaZAMEHbI: CONPSHKEHHBIE,
W30JIMpOBaHHbIC, KyMYJIUPOBaHHbBIE.
Oco0eHHOCTH 3MEKTPOHHOTO
CTpOEHUS

Hemonctparms: Mooenuposarue
MOJIeKYl OP2aAHUYECKUX COeOUHEeHUL

https://resh.edu.ru/subject/29/10/

XuMH4ecKue CBOMCTBA
conpspkEHHBIX TUEHOB CriocoObI
MOJIy4eHUs U IPUMEHEHUE
aJKaJueHOB

https://resh.edu.ru/subject/29/10/

AJKVHBI: TOMOJIOTUYECKHU P,
obmras popmysa, HOMEHKIATYpa,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYI, (prusndeckue
CBOIiCTBa

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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XHWMHUYECKUE CBOMCTBA aJIKUHOB
KauecTBeHHBIE peakiMy Ha TPOMHYIO
cBs13b CrioCOOBI MOTyYSHHS U
[IPUMEHEHHE AJIKUHOB

https://resh.edu.ru/subject/29/10/

ApomMaTnyecKHe yrijieBo0poabl

ApeHBI: TOMOJIOTHYECKUH P,
obmas Gopmysna, HOMEHKIIATYypa.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJIyOJIa, MX (PM3UIECKHE CBOHCTBA

https://resh.edu.ru/subject/29/10/

XUMHYECKUE CBOMCTBA APEHOB:
peaKuru 3aMeleHUsI. XUMUYECKUE
CBOMCTBA APEHOB: PEAKLIUH
MIPUCOEANHEHUS, OKUCIICHHE
romoJioros 0en3ojia OcoOeHHOCTH
XUMHYECKHUX CBOMCTB CTHPOJIA

https://resh.edu.ru/subject/29/10/

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

https://resh.edu.ru/subject/29/10/

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

https://resh.edu.ru/subject/29/10/

IIpupoaHble HCTOYHUKH YIJIEBOJIOPOI0B U UX NepepadoTKa

[Tpupoaueiii ra3. [lonytHbie

https://resh.edu.ru/subject/29/10/

He(TsaHbIe ra3bl KamMeHHBIN yroas u 1

MIPOJYKTHI €0 mepepaboTKu

Hed1s 1 criocobsl e€ mepepabOTKH. https://resh.edu.ru/subject/29/10/
[TpumMeHeHue TPOAYKTOB 1

niepepaboTku HEPTH

KonrpoabHnasi pagora Ne2 mo Teme 1 https://resh.edu.ru/subject/29/10/
"¥Yraesogopoab!"

["anorenomnpoun3BoAHbIE 1 https://resh.edu.ru/subject/29/10/

YIJIICBOAOPOAOB: JICKTPOHHOC



https://resh.edu.ru/subject/29/10/
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CTPOEHHUE; PEAKLUH 3aMEILICHUS
rajorexa. JleficTBue 1menouent Ha
rajoreHIpOU3BOIHbIE.
BzanMmopeiicTBue nurajaoreHaIKaHOB
C MardueM U IUHKOM

Pa3znen 3. Kuciiopogocosnep:kaimue opraHnyecKne coeTHHeHNsI

Cnuprsl. PeHou

[TpenenbHbIE OJJHOATOMHBIE CITUPTHI: https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKUM psJl, oOras
dhopmyna, CTpO€HHE MOJIEKYII,
M30Mepusi, HOMEHKJIATypa,
knaccudukanys, Guznueckue
CBOWCTBA

XUMHUYECKHE CBOWCTBA MPEACTBbHBIX https://resh.edu.ru/subject/29/10/
OJTHOATOMHBIX CTHPTOB CIIOCOOBI
MOJTyYCHUS U IPUMEHEHHUE
OJIHOATOMHBIX CITHPTOB
XUMHUYECKUH OTIBIT: nposedeHue, 1
Habnro0eHue u onucanue
O0eMOHCMPAYUOHHBIX ONbIMOB.
20peHue Cnupmos, KaueCmeeHHble
peaxkyuu 00HOAMOMHBIX CNUPMOB.

ITpocTeie 3(hupbl: HOMEHKIIATYPA U https://resh.edu.ru/subject/29/10/
HU30MepHsi, 0COOCHHOCTH 1
(bHU3HMYECKUX U XUMHYECKUX CBOMCTB

MHOroaToOMHBIE CIIUPTHI: https://resh.edu.ru/subject/29/10/
STUJICHTJIUKOJb U TIIMIEPHH, HX
bu3HUecKre U XUMHUYECKUE CBOWCTBA
DKCIIEPUMEHT: Habaro0eHue u
onucanue 0eMOHCMPAYUOHHbIX
ONbIMOE MHO2OAMOMHBIX CRUPIMOE

CrniocoObl nosTyyeHHs U IpUMEHEHUe https://resh.edu.ru/subject/29/10/

MHOT'OATOMHBIX CIIMPTOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

deHon: cTpoeHNE MOJICKYJIHI, https://resh.edu.ru/subject/29/10/
¢dusnueckue cBoiicTBa. TOKCUYHOCTH 1
(denoia

XuMHYecKue cBoicTBa (heHoa https://resh.edu.ru/subject/29/10/
CriocoObI mosTy4eHHus U IPUMEHEHNE 1
(denoia

IMpakTuyeckas padora Ne 2, https://resh.edu.ru/subject/29/10/
Pemrenne skcnnepuMeHTaIBHBIX 3a7a4 1 1
1o reme "Cruptel ¥ penonsr"

Aabjaeruapl. Kapoonosbie kucjiorsl. Cio:kHblie 3(pupbl

AJbIeTU/IBI ¥ KETOHBI: JICKTPOHHOE https://resh.edu.ru/subject/29/10/
CTpO€HUE KapOOHUILHOU TPYIIIbI;
TOMOJIOTHYECKHE PSJIBI, 00IIas 1
dhopmyna, nzomMepus u
HOMEHKJIaTypa

AJIbJICTHIBI ¥ KETOHBI: (PH3HUECKUEC https://resh.edu.ru/subject/29/10/
CBOWCTBa; peaKIuy MPHUCOCTUHCHUS
Peaknuu oxucienus u
KauyeCTBECHHBIC PCAKITUH aTbJICTH/IOB 1
1 KETOHOB

DKCIIEPUMEHT: nposedeHue,
Habaro0eHue u oOnucarue onvimos
anvboe2uoos

CriocoObI MOTydeHHS ajIbJACTH/I0B U 1 https://resh.edu.ru/subject/29/10/
KETOHOB

OIHOOCHOBHBIC MPECIIbHBIC https://resh.edu.ru/subject/29/10/
KapOOHOBEIE KHCIIOTBI, 0COOEHHOCTH
CTPOCHUS UX MOJIEKY] M3omepus u 1
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT,
uX GU3HYECKHUE CBONCTBA

XUMUYECKUE CBOMCTBA MPEICTbHBIX https://resh.edu.ru/subject/29/10/
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT 1
OcoOeHHOCTH CBOMCTB MypaBbUHOM



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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KHCIOTBL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

OCOOeHHOCTH CBOWCTB:
HETpeAeTbHBIX U apOMAaTHIECKUX
KapOOHOBBIX, TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KUCIOT CriocoObI
MOJTyYEeHHUS U TIPUMECHEHUE
KapOOHOBBIX KHUCJIOT

https://resh.edu.ru/subject/29/10/

[ToHATHE O IPOM3BOIHBIX
KapOOHOBBIX KHCIOT. CIIOKHBIE
3(UPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/10/

OuznuecKkue 1 XHMUIECKUE
cBOMcTBa 3(hUpoB

https://resh.edu.ru/subject/29/10/

IIpakTuyeckas padora Ne 3.
Pemenue skcriepuMeHTaNbHBIX 3a7a4
o Teme "KapOoHOBBIE KUCIIOTHI.
Crnoxubie dupsr"

https://resh.edu.ru/subject/29/10/

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIII3)
OC0OEHHOCTH CBOWCTB JKUPOB,
COJIepIKalIUX OCTATKU
HEMpeeNbHBIX JKUPHBIX KUCIIOT.
2Kupsl B mpupoe

https://resh.edu.ru/subject/29/10/

Mpr11a KaK COJIM BBICHIHX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe
nericrsue. Iloustue o
CUHTETHYECKUX MOIOLIMX CPEACTBAX
(CMCO)

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
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KonTpouabnas pabora Ne3
«Kucnopoacoaepxammue
OpraHuvecKue coeuHeHHUs»

https://resh.edu.ru/subject/29/10/

Yrinesoasl

OO61ast XxapakTepuCTHKa YTII€BOIOB
Y KJIaCCH(HKAIUS YTIIIEBOJIOB (MOHO-
, U~ 1 TIOJINCAXapH/Ibl)

https://resh.edu.ru/subject/29/10/

Momnocaxapuabl: puznueckue
CBOMCTBA U HAaXOJICHNE B IIPUPOJIE
[IpuMeHeHue rroKo3bl, €€ 3HaUYeHNe
B JKU3HEACSITEIBHOCTH OpPraHu3Ma

https://resh.edu.ru/subject/29/10/

Jlucaxapu/ipl: caxapo3a, MajlbTo3a U
nakro3a. HaxoxneHnue B npupoje u
MIPUMEHEHHE JrcaxapuIoB

https://resh.edu.ru/subject/29/10/

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYI, (PU3HYECKHe U
XMMUYECKHE CBOMCTBA, MPUMEHEHHE

https://resh.edu.ru/subject/29/10/

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHaX

https://resh.edu.ru/subject/29/10/

KonTpoabHasi padora Ne 4 mo teme
«¥YT1J1eBoabD»

1

https://resh.edu.ru/subject/29/10/

Pasznen 4. A3oTcoaepxaiye OpraHuyecKkue coeIuHeHus

AMHUHBI. AMMHOKHCJIO0TEL. Beiaku

AMUHBIL: KIacCU(UKaIHs, CTPOCHHE
MoOJIeKyI, obmas Gopmyia,

https://resh.edu.ru/subject/29/10/

U30MepHsl, HOMEHKJIATYpa !

(bu3nvecKue CBOKCTBA

XMMHUYECKUE CBOWCTBA 1 https://resh.edu.ru/subject/29/10/
anrdaTUIeCKUX aMHHOB

AHMIUH: CTpOeHHE aHWINHA, https://resh.edu.ru/subject/29/10/
0COOCHHOCTH XMMUYECKUX CBOMCTB 1

annnHa CriocoObl MOJIYUCHUA U
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MpUMEHEHHE AT (aTHUECKIX
aMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pU3NUECKUe CBOMCTBA.
OTnenbHbIE MPEICTABUTENH Ol
AMHHOKHUCIIOT

https://resh.edu.ru/subject/29/10/

XuMHUYecKre CBOCTBa
AMHHOKUCJIOT, HX OHOJIOTHYECKOE
3HaYeHne aMUHOKHUCIOT. CUHTE3 U
THIPOJIU3 TISNITHIOB

https://resh.edu.ru/subject/29/10/

Benku kak mpupoTHBIC TIOJTUMEPHI;
CTPYKTYpPBI OeJIKOB XWUMHUECKHE
CBOICTBa O€JNKOB

DKCIIEpUMEHT: Hab.00eHue u
onucauue 0eMOHCMPAYUOHHBIX
ONnvIMos. oenamypayuu 6eiKos npu
HacpesaHuu, ysemuvle peaKyuu
benkos.

https://resh.edu.ru/subject/29/10/

A3zoTcoaepkalime
TreTEPOLUKIMYECKUE COCTMHCHHUS.
HyxnenHoBbIe KHCIIOTBI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJIh

https://resh.edu.ru/subject/29/10/

IIpakTuyeckas padora Ne 4.
Pemenne skcniepuMeHTAIBHBIX 33724
1o teme "A3oTcoaepKalimre
OpPraHu4ecKue coeaMHEHUs"

https://resh.edu.ru/subject/29/10/

KounrpoJsbHas padora Ne 5 mo reme
""A30TCcoaep:KalIue OPraHudecKue
coequHeHusn "

https://resh.edu.ru/subject/29/10/

Paspnen 5. BbicokoMoJIeKyIsIpHbIE COeIMHEHUS

ITnacrmaccnl. Kayuykn. Bonokna

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIMHEHUH

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
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1 METOJbI UX CHHTC3a —
noJmmMepus3anus u
TTOJIMKOHACHCAIIUA

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

https://resh.edu.ru/subject/29/10/

DnacToMepsl: HaTypaJbHBIH
CUHTCTUYCCKUC KayIYyKHU. Pe3nna

https://resh.edu.ru/subject/29/10/

BosokHa: HatypanbHBIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumeps! criennanbHOTO
Ha3HAYCHUS

Hemonctpamms: O3unakomnenue ¢
00pasyamu npupooOHvIX U
UCCKYCMBEHHBIX BOJIOKOH,
NAACMMACC U KAY4YKO8

https://resh.edu.ru/subject/29/10/

IIpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX 33724
no Teme "Pacno3naBaHue miacTMace
H BOJIOKOH"

https://resh.edu.ru/subject/29/10/

IIpome:kyTOoUHAs aTTeCTALMS.
HTorosasi KOHTpPOJbHasA padoTa

https://resh.edu.ru/subject/29/10/

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

Pa3nes 1. OcHOBBI HEOPTraHNYeCKOH XUMHUH

BaxHelue xuMu4YecCKne MOHATHS U 3aKOHbI

BBoanslii nHCTpyKTaX o Th B
kabuHete xumun. [lepuonnyeckas
CUCTEMa XMMHYECKUX 3JIEMEHTOB
.M. MennaeneeBa. ®u3ndecKuil
cmbica [leprnogunueckoro 3akona J[.H.
MenneneeBa

https://resh.edu.ru/subject/29/11/

[Tepuonnueckuii 3aKOH U
[Tepronnueckas cucrema
XUMHUYECKnX djeMeHToB J1. 1.
MeHnneneeBa, UX CBSA3b C
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMHYECKUX 3JIEMEHTOB U UX
COCJIMHEHUH 10 rpynmnaM u
nepuojiaM. 3HauYeHUE
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XHMHUYECKHX 3JIeMEHTOB J[.1.
MeneneeBa B pa3BUTHUH HAYKH

https://resh.edu.ru/subject/29/11/

Crtpoe

HHE BeIIeCTBA

XUMHYECKUH dIIEMEHT. ATOM
JleMOHCTpauus: uzyyenue mooenet

KPpUCmaillu4eCKux peutemoxk.

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

5 DJeKTpOHHAs! KOH(PHUTYpaIHsi aTOMOB https://resh.edu.ru/subject/29/11/

5 DJIEKTPOHHBIC KOH(PHUTYPALUH HOHOB. https://resh.edu.ru/subject/29/11/
DNEeKTPOOTPUIIATEILHOCTh

7 CrpoeHue BemiecTBa. XUMHUYECKast https://resh.edu.ru/subject/29/11/
CBsI3b, €€ BHIBI;. BOJOpOIHAS CBSA3B

8 MexaHI/ISMI)IUO6paSOBaHI/I$[ https://resh.edu.ru/subject/29/11/
KOB&JIEHTHOM CBSI3U
BanenTHoCTS. https://resh.edu.ru/subject/29/11/

9 DIIeKTPOOTPHUIIATETBHOCTD. CTEEeHb
OKHCIICHUSI.

10 BeriecTBa MOJIEKyISpPHOTO U https://resh.edu.ru/subject/29/11/
HEMOJICKYJSIPHOTO CTPOCHHUS

11 Bxonnasi KOHTpoJbHast padora https://resh.edu.ru/subject/29/11/

XuMHUYeCKHe peaKInu

Ilonatue o AUCHEPCHBIX CUCTEMAax.

https://resh.edu.ru/subject/29/11/

12

VIcTHHHBIE U KOJUTOUIHBIE PACTBOPBIL.
13 MaccoBasi 107151 BEIIeCTBa B pacTBOpPE https://resh.edu.ru/subject/29/11/
14 Penrenue 3a1a4 Ha BEIYKCIIEHUE https://resh.edu.ru/subject/29/11/

MacCOBOM JI0JIM BELIECTBA

Knaccugukanus 1 HOMEHKIATypa https://resh.edu.ru/subject/29/11/
15 HEOPraHUYeCKUX COECTUHEHUI.

I'eneTHuecKas CBSI3b HEOPraHHMYCCKUX

BEIIECTB, Pa3IHYHBIX KIACCOB

Knaccupukanus XHMHUECKUX https://resh.edu.ru/subject/29/11/
16 peaKkIuii B HEOPraHUYECKOH 1

OpraHu4ecKOil XMMHHU.
17 Cocrasieane OBP meronoMm https://resh.edu.ru/subject/29/11/

AIIEKTPOHHOTO OaaHca

3aKOH COXpaHEHUS MaCChl BEIIECTB; https://resh.edu.ru/subject/29/11/
18 3aKOH COXPAHEHUS U TPEBPAICHHS

OHCPTUU ITPpU XUMHWYCCKUX PCAKIUAX
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19

CKopocTb peaxiu.

DKCIIEpUMEHT: onucanue u
Habo0eHue 0eMOHCMPAYUOHHBIX U
J1aOOPAMOPHBIX ONBIMOE PA3NOHCEHUE
nepokcuoa 6000pooa 8 NPUCyYmcmeuu
Kamanuzamopa.

https://resh.edu.ru/subject/29/11/

20

OOpaTumble peakiuu.

https://resh.edu.ru/subject/29/11/

21

XUMHYECKOE PaBHOBECUE

https://resh.edu.ru/subject/29/11/

22

IIpakTnueckas padora Ne 1.
«BnusHue pa3nuuHbiX GaKTOpoB Ha
CKOpPOCTH XUMHYECKON PECaKIum»

https://resh.edu.ru/subject/29/11/

23

DNEKTPOTUTHICCKAST TUCCOITHAITHS.
[TonsiTHE 0 BOJOPOIHOM IMMOKA3aTee
(pH) pactBOpa. DKCIIEPUMEHT:
onucanue u HabI0eHue
O0eMOHCMPAYUOHHBIX ONBIINOG
onpeoesienue cpedbl pacmeopos
sewecms ¢ NOMOUWbHIO
VHUBEPCANbHO20 UHOUKAMOPA.

https://resh.edu.ru/subject/29/11/

24

Peakiun noHHOTO OOMEHA.
DKCIIEPUMEHT: Onucanue u
Habat00eHUue 0eMOHCMPAYUOHHBIX
ONvIMOG peakyuil UOHHO20 0OMeHa

https://resh.edu.ru/subject/29/11/

25

FI/II[pOJ'II/IS OPraHn4YCCKHuX U
HCOPraHM4YCCKUX BCIICCTB

https://resh.edu.ru/subject/29/11/

26

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC
PCAKIUHU.

https://resh.edu.ru/subject/29/11/

27

Ypok — ynpakHeHue
«OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKIum»

https://resh.edu.ru/subject/29/11/

28

[TonsiTue 06 37eKTpoaM3e paciiaBoB
U PaCTBOPOB COJIEU

https://resh.edu.ru/subject/29/11/
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29

KonTtpoabHnas padora Ne 1 mo
pasaeny «Teopernueckne 0CHOBBI
XHUMHM

https://resh.edu.ru/subject/29/11/

Pasjnen 2. Heopranuyeckasi xumusi

Mertajibl

30

MerTauibl, UX MOJIOKECHHE B
[Iepnoaunueckoii cucreme
XUMUYeCKnX deMeHToB J1. Y.
MeneneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB.

https://resh.edu.ru/subject/29/11/

31

OO6mwme ¢puznueckne CBOMCTBA
meTamioB CriaBel METAJIIOB.
JIeMOHCTpanust: uzyuenue KowleKyull
“Memannvl u cnaaser”

https://resh.edu.ru/subject/29/11/

32

OKUCIUTEIIBHO —
BOCCTaHOBHTEILHBIE CBOMCTBA
MMPOCTHIX BEIIECTB — METAJIOB
TJIABHBIX U TOOOYHBIX TIOATPYIIIT

https://resh.edu.ru/subject/29/11/

33

DIIEKTPOXUMUYECKHUI P
HaNpsLKEHUH METaJIJIOB

https://resh.edu.ru/subject/29/11/

34

XuMHYecKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTPUH, Kaui, KaJbllUui,
MarHui, aJJlOMAHHAN) U UX
COEUHEHNN

DKCIEPUMEHT: B3aUMOACHCTBUE
TUAPOKCH/Ia aTFOMHHHUS C
pacTBOpaMu KHCIIOT | IIEI0YeH,
KaueCTBCHHBIC PEAKIIMHM Ha KATHOHBI
METaJlJIOB

https://resh.edu.ru/subject/29/11/

35

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU
U UX COECIMHEHUN. DKCIIEPUMEHT:
KauecmeeHuvle peakyuu Ha KamuoHbl
Memanos

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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36

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKese3a M UX COCIUHEHUN
DKCHEPUMEHT: KauecmeeHHble
peaxkyuu Ha KamuoHbl Memaiios

https://resh.edu.ru/subject/29/11/

37

OKCI/II[I)I U TUAPOKCHUBI METAJIJIOB

https://resh.edu.ru/subject/29/11/

38

IIpakTnueckas padora Ne 2.
"Pemenue s3kcriepuMeHTaIbHBIX
3aja4 1o reme «Meramib"

https://resh.edu.ru/subject/29/11/

Hemert

AJ1JIBI

39

Hemeramnisl, UX MOJOKEHUE B
[Tepuonnueckoit cucreme
XUMHUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOCHHOCTHU
CTPOEHUS aTOMOB

https://resh.edu.ru/subject/29/11/

40

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AmtoTponusi HeMeTauioB (Ha
npuMepe Kuciopoaa, cepol, pochopa
u yraepoja) JlemoHcTpanus:
usyuenue oopaszyos ‘“‘Hememannos”

https://resh.edu.ru/subject/29/11/

41

OKXHCITATEIIBHO —
BOCCTaHOBHUTEILHBIE CBOMCTBA
MPOCTHIX BEIIECTB — HEMETAJLIOB:
BOJIOPOJIa, KACIOPO/1a, TAJIOT'CHOB.

https://resh.edu.ru/subject/29/11/

42

OKHCIIUTENBHO —
BOCCTaHOBUTEJIbLHBIE CBOMCTBA
MIPOCTHIX BEIIECTB — HEMETAIIIIOB:
cepsl, a3ota, dpocdopa, yriepoaa,
KpEMHHUSL.

https://resh.edu.ru/subject/29/11/

43

COCI[I/IHGHI/ISI HEMCTAJJIOB:
BOJAOPOAHBIC COCANHCHUA, OKCUABI U
TUAPOKCHUBL

https://resh.edu.ru/subject/29/11/
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XUMHUYECKHE CBOICTBA raJIOTCHOB, U
HUX COEeIUHEHUN

44

https://resh.edu.ru/subject/29/11/

45 XUMHYECKHE CBOUCTBA 1
raJOreHOBOJOPOIHBIX KHCIOT

https://resh.edu.ru/subject/29/11/

46 XUMHUYECKUE CBOMCTBA CEPbI

https://resh.edu.ru/subject/29/11/

47 XUMUSI OKCUJIOB CEPBI

https://resh.edu.ru/subject/29/11/

XHUMHS CEPHOU KUCIIOTBI
48 DKCHEPUMEHT: KauecmeeHHble 1
peaxkyuu Ha cynib@am-uon

https://resh.edu.ru/subject/29/11/

XnMHdyecKre CBOMCTBA a30Ta,

https://resh.edu.ru/subject/29/11/

49 dhocodpa u uX coeTMHCHUI 1

50 XUMUS OKCUIOB a30Ta 1 https://resh.edu.ru/subject/29/11/
51 XUMUS a30THON KHCIOTHI 1 https://resh.edu.ru/subject/29/11/
52 Xumus pocdopa 1 https://resh.edu.ru/subject/29/11/
53 Xumus coenuHenuit pochopa 1 https://resh.edu.ru/subject/29/11/
54 XUMHUYECKUE CBONCTBA yriiepoza, 1 https://resh.edu.ru/subject/29/11/

KpEMHUA U X COCIUHCHUN

55 XuUMUS COeIMHEHHI yriiepoia https://resh.edu.ru/subject/29/11/
56 XUMUS KPEMHUS https://resh.edu.ru/subject/29/11/
57 XUMUS COETMHEHHMI KPEMHUSI https://resh.edu.ru/subject/29/11/
58 [TpuMeHeHMEe BaKHEUIIINX 1 https://resh.edu.ru/subject/29/11/

HEMCTAJIJIOB U UX COGI[I/IHCHI/Iﬁ

IIpakTHyeckas padora Ne 3.
59 «PernreHne 3KCeprUMEHTaATBHBIX 1
3a7a4 mo teme "Hemeramwiel"»

https://resh.edu.ru/subject/29/11/

KonTpoabnas padora Ne 2 mo
60 TeMaM «MeTaiIbD» U 1
«HemeTa1ab»

https://resh.edu.ru/subject/29/11/

Css3b HECOPraHuvYeCKUX U OPraHu4eCKMX BeIieCTn
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Heopranuueckue u opranuyeckue

https://resh.edu.ru/subject/29/11/

61 1
KHCITOTBI.
62 Heopranndeckue u opraHn4eckue 1 https://resh.edu.ru/subject/29/11/
OCHOBaHHSI
AmdoTepHbIe HEOPraHUYECKUE U https://resh.edu.ru/subject/29/11/
63 OpraHMYECKHUE COCTUHEHHUS. 1
I'eHeTHYeCKas CBS3b HEOPraHUIECKUX
Y OPraHUYECKUX BEIIECTB
64 IMpomexyTouHnas aTTecTamus. 1 https://resh.edu.ru/subject/29/11/
HTorosasi KoHTpoJIbHasi padoTa
Paznea 2 Xumusi v )KU3Hb
Poub xumMuu B 00ecricueHUH https://resh.edu.ru/subject/29/11/
65 9KOJIOTMYECKOM, SHEPTETHUECKOM 1 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
METUIMHBI
IIpencraBiacHus 06 OOIMIMX HAYIHBIX https://resh.edu.ru/subject/29/11/
66 MIPUHIIATIAX TTPOMBIIIICHHOTO 1
MOJIYUCHHSI B)KHEHIINX BEIICCTB
67 YenoBek B MUPE BEIIECTB U 1 https://resh.edu.ru/subject/29/11/
MaTepUaJIoB
68 XHUMHS ¥ 3I0POBbE YETOBEKA 1 https://resh.edu.ru/subject/29/11/
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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OLHEHOYHBIE MATEPHAJIbI
10 kacc
CraproBasi KOHTpOJIbHasi padoTa
1. CoequHeHneM ¢ KOBaJIEHTHOM HenossipHOM cBa3blo sBasercs 1) HC1 2) 02 3)
CaCl12 4) H20
2. Ilyrem coeaMHEHHs aTOMOB OJIHOTO M TOTO K€ XUMHUYECKOT0 3JIEeMEHTa
oOpa3yercs CBS3b
1) Nonnas 2) xoBanieHTHas1 nojsipHas 3) KOBaJ€HTHasl HENoJsipHast 4)
BOJIOpPOJIHAS
3. B ammuake u xjopujae 0apusi XMMU4ecKast CBsi3b COOTBETCTBEHHO
1) noHHast U KOBaJIEHTHAs MOJIApHAs 3) KOBAJIEHTHAs! HENOJsIpHas U
MeTajinyecKas
2) KOBaJIeHTHasl MOJIsSIpHasl M HOHHAs 4) KOBaJICHTHAs HETIOJIsIpHAsl U MIOHHAsS
4.CoelMHEHUsIMU C KOBAJIEHTHOW MOJIIPHON M KOBAJIEGHTHOM HETOJIIPHOU
CBSI3bIO SBJISIOTCS COOTBETCTBEHHO
1) Boza 1 cepoBOIOPOT 2) OpOoMU Kaaus U a30T 3) aMMHaK U BOJOPO. 4)
KHUCJIOPOJ1 U METaH
5. B xakoM psiy Bce BelllecTBa UMEIOT KOBAJICHTHYIO MOJISIPHYIO CBSI3b?
1) HC1, NaCl, C12 2) 02, H20, C02 3) H20, NH3, CH4 4) NaBr, HBr, CO
6. B monekyne ¢pTopa XuMudecKkas CBsI3b
1) koBaneHTHas moJisipHast 2) KOBaJeHTHasl HenoJsipHas 3) noHHas 4)
BOJIOpPOJIHAS
7.Xumudeckas cBs3b B MOJIeKysie TopoBoOpOIa
1) KoBanieHTHas MOJIIpHAs 2) KOBAJICHTHAsI HEMOJIsApHas 3) noHHas 4)
BOJOPOAHAs
8. B nomnae xanust XuMH4YeCcKas CBSI3b
1) KoBasieHTHas HEMOJIApHas 2) KOBAJICHTHAsI MOJIsipHast 3) MeTayutnaeckas 4)
WOHHAas
9. Kucnotueim siBnsiercs okcu, hopmyna kotoporo 1) Cr03 2) CaO 3) A1203
4) NO
10. K 1ByXOCHOBHBIM c1a0bIM KHCIOPOACOAEPKAIUM KHUCI0TaM OTHOCUTCs 1)
H2S04 2) H2S 3) H2C034) HNO3
11. KHCIOTHBIM 1 OCHOBHBIM OKCHJIOM SIBJISIFOTCSI COOTBETCTBEHHO
1) S02 u MgO 2) C02 u A1203 3) Na20 u FeO 4) ZnO u S03
12. K ocHoBHBbIM okcuaam otHocutcs 1) ZnO 2) Si02 3) BaO 4) A1203
13.T0JIbKO KUCIIOTBI PacloJIOKEHbI B ALY
1) HNO3, Ca(N03)2, N02 3) HN02, HN03, CH3C00H
2) KHCO03, Ba(HS04)2, ZnOHCI 4) H2S, Na2S03, S02
14. K cpetHUM cOJISIM OTHOCHUTCS KaX10€ U3 BYX BELIECTB
1) Fe(OH)2Cl u Fe(HS04)2 3) MgCI2 u Mg(OH)NO3
2) KHCO03 u NaHSi03 4) K3P04 u BaSi03
15. A) 2Na(K) + C12(r) = 2NaCl(K) + Q b) 2AgNO03(TB) = 2Ag(TB) + 2N02(r)
+02(r) - Q
16. O6wvem Bo3ayxa (H.y.), HEOOXOIUMBIH JIst TOTHOTO cropanus 60 i (H.y.)
stunena C2H2, paBeH J1. (3anuIImTe YUCIO C TOYHOCTHIO JIO LEJBIX.)
17. JlaHa cxema npeBpalieHUN:
Cu — CuCl2 — Cu (OH)2 - X
Hanumure MosieKynsipHble YpaBHEHHs peakLUi, C TOMOLIBI0 KOTOPBIX MOYKHO
OCYILIECTBUTh yKa3aHHbIE NTpeBpalieHus. s nepBoro npeBpalieHus pacCTaBbTe
KO3 QUIIMEHTH METO/I0M 3JIEKTPOHHOTO OanlaHca, sl BTOPOTO MPEBPALeHUs
COCTaBbTE COKPAILIEHHOE HOHHOE YPABHEHHE PEAKIUH.



KonTtpoabHnas padora Nel «IlepBoHayajibHbIe OHATHSI OPraHUYeCKOH
XUMH .

1 Bapuaur

1. N3o06pa3ute cTpyKTypHBIE (POPMYIIBI BCEX H30MEPOB, OTBEYAIOIINX
MmoutekyssipHoit popmyne CeHis. HazoBuTE 3TH M30MEpHI.

2. Hazosure BemectBa. Onpenenure, K KAKOMY KJI1acCy OHH OTHOCSTCS:
a)
CHs-CH-CH2-CHp-CH=CHz

Hs

6)
CHz CH-CH-CH CHr-CH-CH-CH;

r

B)

CHo=CH

r)

C0OoH

1)

CL..,

3. a) Uto Takoe romosioru?
0) Hanmmmmre o61yto Gopmyiny ajKeHOB.
4. Hanummure ypaBHeHUs peakiuil MexXIy CleIyIOIUMU TapaMH BELECTB:
a) S-MetunrenTeH-1 U BOIOPOT;
0) rekceH-2 u XJop;
B) MMEHTEH-1 1 GPOMOBOIOPO/T;
r) 5,5-TUMETUIIOKTEH-2 ¥ BOJIOPO/I;
1) OEH30JI ¥ a30THAsI KUCJIOTA;
JlaliTe Ha3BaHUE MPOIYKTAM PEaKIMH.

5. Hanummure ypaBHEeHUS XUMHUUECKUX PEAKIUH AJIS CIETYIOIINUX
MPEBPAILICHUM:
CaCy; — C2H2 — CgHs —CeHsCl
JlaiiTe Ha3BaHME MPOIYKTaM PEaKILUU.

10 kiacce
Kontpoabsnas padora Nel «llepBoHavaibHbIe NOHATHA OPraHUYECKON XUMHID)
2 Bapuant
1. N3o006paszute cTpykTypHbIe POPMYIBI BCEX H30MEPOB, OTBEYAIOIINX
MoutekyssipHoit popmyne CsHiz. HazoBute 311 H30MepBhl.
2. Hazosute BeniectBa. Onpenenure, K KAKOMY KJIacCy OHU OTHOCSTCS:
a)
CH;-CHy-CH CH;
Hs
0)

CH,CH-CH,-CH, CH-CH=CH,

HalHz



; MOz
r)

CH.=CH CHp-CHs- CH: -CH;
)

L

NH;
1. a) Uto Takoe pyHKIIMOHAIBHAS TpyIa?
0) Hanmummmre oOmryro opMmyiry aJikaHOB.
2. Hanumure ypaBHeHUs peakiuil MeXay CleIyOIUMU TapaMH BELECTB:
a) okTeH-1 1 6GpOMOBOAOPOI;
0) 3,4-numerunrenTeH-1 U BOJOPOTI;
B) STHJIEH U BOJa;
r) OyTeH-2 u XJop;
1) 5S-METUITEKCEH-2 U BOJIOPOJ;
3. Hanmumure ypaBHEHUS XUMUYECKUX PEAKITUH TS CIEAYIOIINX
MIpEBpAICHUI:
CHs — Cz2H2 — CeHs —CeHs5NO2
JlaiiTe Ha3BaHWE IPOLYKTaM PEAKIUU.

KM xumus 10 kiaacc.
KonTpoabHas padora Ne 2 «¥Yri1eBoAOpOabI».
Bapuanr 1.
Yactb A. TecToBble 3a1aHus ¢ BBIOOPOM OTBeTA.

1. (2 6anna) O6mras popmymna Cn H2n+2 cOOTBETCTBYET:

A. ankanam b. annkenam B. ankunam . apeHam.

2.(2 6) YkaxxuTe KOJIUYECTBO CTPYKTYPHBIX H30MeEPOB A1 coeauHenuss CH3-
CH=CH-CH3 (mannyto GopMyay HE CUATATB). A.2 B.3 B4 T.5.

3.(2 6) Ha3zBanue BemectBa, popmyna kotoporo CH3—CH(CH3)—CH3—CH3

A. 3-metminOyran. b.2-metunOyran. B.1,2 tumerunmnpornas.
I'.2,3 numeTunnponaH.

4.(2 6) Bemectra, ¢popmyibel kotopeix CH2 (CH3) —CH2—CH2—CH3 u
CH3—CH—CH2 (CH3)—CH3

SBIIAIOTCS: A. BelleCTBaMM pa3HbIX KjaccoB. b. romonoramu. B. uzomepamu.
I'. oTHUM U TEM e BEIIECTBOM.

5.(26) Monekynspnas Gopmyna yraieBoaopo/ia ¢ OTHOCUTEIbHON
MOJIEKYJIIPHOM Maccol 58:

A.C4H10. B.C5H10. B.C5H12. T".C4HS.

6.(36) [l KakuX BEIIEeCTB XapaKTepHa PeaKlys NpUCOeTUHEHNs?

A. g MetaHa u oTeHa. b. juig Oyraguena 1,3 wsrana.  B. g neHrena u
sTuHa. [. 1y OyTHHA U mporaHa.

7.(26) Yto Takoe Hep1h?

A. TBeploe, XUMHUYECKU YHCTOE BEIIECTBO b. XMIKOCTB C MOCTOSHHOMN
TeMIIepaTypoil kumeHus: B. skujkas cMech yrieBoJI0OpoJI0B, HE UMEIOIasi HOCTOSHHON
Temreparypsl kureHust ['. TBepaas cMech yriieBo10pO/I0B.

Yacrs B.
B1.(46) YcraHoBHUTE COOTBETCTBUE.
®opmyna coequnenus: A.CH4. 5.C4H6. B.C6H6. I'.CH2=CH2.



Knacc coequnenus: 1.ankanpl. 2.aJKeHbl. 3.alKUHBL. 4.apeHbl. S5.CIUPTHI.

A b B I

Yacrs C.
C1(60) Hanumure ypaBHEHUS peaklUii, C TOMOILBIO KOTOPHIX MOKHO
OCYILIECTBUTH IIPEBPALICHHE.
C—CH4 — C2H2 — C6H6 — C6HS5NO2. VYkaxure ycioBHs peakluil U
JaiiTe Ha3BaHUs 00pa3yIOIINXCS BELECTB.

KonTpoabHasi padora Ne 2 «Yri1eBOIOPOABI».
Bapuanr 2.
Yactb A. TecToBbIE 3a]aHUs ¢ BLIOOPOM OTBeETA.

1. (2 6anna) O6mas popmyna Cn H2n cooTBeTcTBYET:

A. ankanam b. annkenam B. ankunam . apeHam.

2.(26)YkaxuTe KOJIMIECTBO CTPYKTYPHBIX H30MepoB s coenuHenns CH3-
CH=CH-CH2-CH3 (nannyto ¢popMyny HE CUUTATB). A.2 B.3 B.4
I.s.

3.(2 6) Ha3anwue BemectBa, popmyna koroporo CH2 (CH3)—CH—CH3—
CH3

A. 3-metmnOyran. b.2-metunOyran. B.1,2iumerunnponan. ['.mentasn.
4.(2 6) Bemectra, ¢hopmyinbr kotopsix CH2(CH3)—CH2—CH2—CH3 #u
CH3—CH—CH2 (CH3)—CH3

ABJISIIOTCS: A. BEIIECTBaMU pa3HbIX KiaccoB. b. romosoramu. B. nzomepamu.
I'. ogHUM U TeM ke BEIIeCTBOM.

5.(26) MonekynsapHas GopMylia yriieBo0poJia ¢ OTHOCHTEIHHOM
MOJIEKYJISIPHOM Maccoi 72:

A.C4H10. B.C5H10. B.C5H12. T'.C4HS.

6.(30) /lns1 KakuX BEIIECTB XapaKTepHa PeaKIus MPUCOCTUHCHUS ?

A. miis MmetaHa v 3TaHa. b. s Oyraguena 1,3 uotena.  B. ms nenTeHa u
srana. ['. g OyruHa u mponasa.

7.(26) OCHOBHBIM KOMIIOHEHTOM ITPUPOTHOTO Ta3a SBISETCS:

A. meran b.stan B. nponan I'. Oyras.

Yacrs B.

B1.(46) YcraHoBHUTE COOTBETCTBUE.

®opmyna coequnenus: A. C3H4. b. Co6H6. B. C2H6. I''CH2=CH?2.

Knacc coequnenus: 1.ankanbl. 2.aJKeHbI. 3.aJIKUHBI. 4.apeHbl. S5.COUPTHI.

A b B I

Yacrs C.
C1(60) Hanumure ypaBHEHUS pEaKLUN, C TOMOILBIO KOTOPBIX MOKHO
OCYILIECTBUTH MIPEBPALIEHHE.
CaC2— C2H2 — C2H4— C2H50H — CO2. VYkaxure ycaoBUs peaKLMi U
NaiiTe Ha3BaHMs 00OPa3yIOMIMXCS BEIECTB.

OTBeTBI K KOHTPOJILHOM padoTel: YrieBoaopoasbl.
Bapuanr 1.
Yactb A. 1-A,2-A,3-b,4-b,5-A,6-B,7—B.
Yacts B.A1 b3 B4 12



Yacte C.
1.

2.
3.
4

Bapuanr 2.

Yactp A. 1-5,2-B,3-1,4-1,5-B,6-b,7- A.
Yacts B.A3 b4 B1 12

Yacts C.

1.

2.

3.

4.

Kputepun oueHWBaHUS Pe3y/ibTATOB:
9-15 6ammoB — «3» (35-60%)

16-21 Gamna — «4» (61-85%)

22-25 6amtoB — «5» (86-100%)

KNM Xumus 10 kaacc.
KonTposabHas padora Ne 3
«Kucjiopoacoaep:xaniue opranuyeckue BemecTrpa»
Bapuanr 1.
Yacts A.
1. Onpenenute hopMyiry IpeAeIbHOTO OJHOATOMHOTO CITUPTA:
a) CH40; 06)C5H1002; B) C3H7OC2HS; 1)C2H40.

2. VKaxuTe COeIUHEHHE, CoeprKalee KapOOKCUIbHYIO TPYIIITY:

a)apOMaTUYECKUH CIIUPT; O)albJerua; B)IPOCTOM AhUpP; T)HENpeaeabHas
MHOTOOCHOBHAs1 KUCJIOTA.

3.BemtecTBo, [Ist KOTOPOTO HEBO3MOKHA PEAKIIUS «CEPEOPSHOTO 3epKaia»: a)
IJIFOKO3a. 0) MEeTaHalb  B) METaHOJ | ') MeTaHOBasi KUCIIOTA.

4. JlonuimuTe ypaBHEHUE XMMUYECKOW pPEeaKIMy U JaUTe el Ha3BaHUE: R-
C(OH) + Ag20 —

a) HelTpanu3anuu; 0) IPUCOCIUHEHHUS, B) «CEpEeOPSHOTO 3epKajia»; T)
BOCCTaHOBJICHHUSI.

5. B pe3ynbTare ruapoIm3a )Kupa mnoryqaercs:
a) METWJIOBBIM CIIUPT; 0) 3TaHOJ; B) '€KCaHalb; T) IJIUIEPHUH.

6. CKOJIbKO TIEPEUYHCIIEHHBIX BEIIECTB B3aMMOJCHCTBYET C STUIIAIIETATOM:
MpoIaHaib, MNIUIEPHH, THIPOKCUJ HATPUs, BOJA, STUIICHTJIUKOJIb, aKPHIIOBAsi KUCIIOTA.
a)l; 0)3; B)2; 1)5.

7. Obpa3oBaHue IPKOOKPAIIEHHOI'O CHHE-()HUOJIETOBOTO KOMIJIEKCHOTO
COEZIMHEHUS C XJIOPUAOM XkKeie3a (3) siBhsieTcs KayeCTBEHHOM peakiuei Ha

a) anpJeruapl; 0) (eHod; B) OAHOATOMHBIE MPEENIbHbIE CIIUPTHI; T)
KapOOHOBbIE KHCIIOTHI.

Yacto B.
B1. YcTraHoBuTE COOTBETCTBHE.



®opmyna coequnenus: A.C2HSOH. b.CH3COOH. B.C6HS5OH. T
CH3COOCH3

Knacc coenunenus: 1.kapOoHOBbIE KUCIOTHI. 2.(0eHOMBI. 3.CUpPThL. 4.MpOCThIE
3¢HpHL. 5.CII0KHBIEC Y3PUPHI

A b B I

Yacrs C
C1. Kakyro Maccy yKCyCHOM KHCJIOTBI CIEYET B3SITh s MOTy4eHHs 44 Tp.
sTuialeTaTa rnpu Beixoze 70% oT TEOpETUUECKH BO3MOXKHOIO:
A)30r; 6)21r; B)60T; r1)43r.3anumure penieHue 3a1a4n.

C2. CocTaBbTe CTPYKTYpHBIE (POPMYIIBI OJHOTO H30MEPA U OJHOTO TOMOJIOTa
TUTSt 2-metunbyranona-1. HazoBute Bce BemecTa

KourpoJabsHnas pa6ora Ne 3
«Kuciiopoacoaep:xamue opranudecKue BemecTBa»
Bapmuanr 2.

Yacts A.
1. Onpenenute hopMyITy IpeAeTbHOTO allbJICTH/IA:
a) C6H1202; ©6) C6H140; B)C7H1402; T1)C7H140.

2. YKaxuTe «IHIIHEE» BEUIECTBO B PSIAY:
a) 3-mMetunOyraHaigb;, 0) Gopmanbaerua; B) U3OMPOINAHOJ;, T) YKCYCHBIM
aNbJIeTUI.

3. JlaliTe Ha3BaHHE COCAMHEHUIO CH3—CO0O—C4H9
a) OyTWIIOBBIN A(DUp MACIISTHOM KUCIOTHI; ©0) ATHJIAlleTaT;  B) STWINPOIAHOAT; T)
OYTHJIOBBIN 3pHUp YKCYCHOW KHCIIOTHI

4. C KaKuM U3 BEIIECTB IJIFOKO3a HE BCTYIAET B XUMUYECKYIO PEAKIIHIO: a)
TUAPOKCHI MEJTH; 0)aMMHaYHBIA pacTBOP OKcHa cepedpa; B) XJIOPH]I
xene3a(3); T') BOJIOPO/I.

5. Jonumurte ypaBHEHUE PEAKLUU U JalTe el Ha3BaHUE:

RCOOH + HOR —

a)ruapaTanus; O) MIPUCOCAMHCHUS; B) pEaKIUs dSTCpUPUKALNHA, T)
3aMelleHusl.

6. KauecTBeHHO peakiiyeil Ha ajabJIerUIHYIO TPYIITY sBISETCS ASHCTBUE:

a) HUTpata cepedpa; 0) CBEKEOCaXAEHHOT0 THAPOKCHIa Meau(2) mpu
HarpeBaHUU;

B) XJlopua kenesa (3); ') METAUTHYECKOTO HATPHSL.

7. CKOJbKO NEPEUHCICHHBIX BEIIECTB PEAruPyIOT C YKCYCHOM KHUCIOTOM:
BOJIOpOI, popmanbaerus, GeHom, OyTUIOBBIN CIIUPT, a30THASL KUCIOTA, OKCH]T MAarHUS,
TJIMLEPHUH.

a)4; 0)5; B)3;, 1)7.

Yactpb B.

B1. YcTranoBuTe COOTBETCTBUE.



®opmyna coequnenus: A. C3H7OH. b. C6H5S0OH. B. C2HSCOOH. I'.CH3-O-
CH3
Knacce coenunenust: 1.mpoctbie 3¢uphl. 2.eHOMbI. 3.CI0KHBIE YPHUPHL

4.xkapOOHOBBIE KHCIIOTHL. S.CIUPTBHI.
A b B r

Yacrs C.

C1. Paccunraiite 00beM dTHIIEHA, KOTOPBIA MOKHO MOJIYYHUTh U3 23 T 3TaHOJIA,
eciii 00beMHast JI0JIsI BBIXO[a TIPOJIYKTa peakiuu coctaBisieT 60% oT TeopeTHIecKu
BO3MOJKHOTO. a) 44,8 7; 0) 6,72 m; B) 672 m; r) 156,8 1. 3anumure
pelieHue 3a1auu.

C2. Jlna BemiecTBa MpoIaHalb COCTaBbTE CTPYKTYpPHBIE POPMYIIBI OJHOTO
M30Mepa ¥ 0JTHOTO TOMOJIOTa M HA30BUTE 3TH BEIIECTBA.

OTBeThbl K KOHTPOJILHOM padore:
Kucnopoacoaep:xamme oprannyeckue BeliecTsa.
Bapuanr 1.
Yactb A. 1-a,2-1,3-a,0,r,4-B8,5-1,6-B,7—0.
Yacts b. A3, b1, B2, I'S.
Yacts C. C1-43T.

Bapwuanr 2.

Yactb A. 1-1,2-8B,3-1,4—-8,5-B,6—-0,7 —B.
Yacts B.AS5, B2, B4, I'l.

Yacte C. 6,72m.

KpuTtepuu ounenuBanmsi: 1o 2 6ajia 3a mpaBWIBHBIN OTBET B YacTH 1, utoro 14
0aJUIOB. 3 Oasura 3a 3amanue B.

ITo 3 Gayta 3a mpaBwIbHBIN OTBET B yacTu C, utoro 6 6ayuios. Beero — 23 Gamra

8 — 14 6amtoB — «3» (35%-60%)

15 — 20 6amtoB — «4» (61%-85%)

21 — 23 Gaimta — «5»(86%-100%)

KounrtpoJsbHas padora Ne 4 «YriaeBoabp»

1 BapuaHnt

1. YrneBoabl 00pa3yroTcs B 3eJIEHBIX PACTEHUSIX B PE3yabTaTe PEaKIuu:

a) (C6H1005)n + nH20 — nC6H1206 6) nCO2 + mH20 — Cn(H20)m +
nO2

B) C12H22011 + H20 — C6H1206 + C6H1206 r) C6H1206 + 602 —
6CO2 + 6H20

2. B Monekyse Kakoro yriieBojia OTCYTCTBYET ajlbJerH/IHasl TpyIna:

a) TJII0K03a; 0) dbpykTo3a; B) pubo3a; r) Je30Kcuprubo3a

3. Kakas peakiusi XapakTepu3yeT CBOHCTBAa MHOTOATOMHBIX CIIUPTOB TJIFOKO3BI:

a) peakuus "cepeOpsHOTO 3epkaia’; 0) ciupToBOe OPOKEHHE; B)
B3aMMO/ICHCTBHE C KUCIOTaMU ¢ 00pa30BaHUEM CIIOKHBIM 3(UPOB; I') pEaKIHs
OKHCIICHHSL.

4. [l 4ero mpuMeHsIeTCs TIII0KO03a: a) U HaKpaxMalluBaHUs Oelibsi; 0) ams
MIPOU3BO/ICTBA KHHOIUIEHKH; B) JUIS MOJYYEHUS Caxaposbl; I') JUIs MOJTyYeHUs 3epKajl 1
€JIOYHBIX YKpALICHUH.



5. lucaxapusl - 3TO YIJIEBOJIbL, MOJIEKYJIBI KOTOPBIX:

a) comgepxat oT 4 10 10 atomMoB yrieposa; 0) sIBISIFOTCS MPOAYKTaMHU
KOHJICHCAIINU JBYX U 00Jiee MOJIEKYJI MOHOCAXapua0B; B) COCTOSIT U3 MHOTOKPAaTHO
MOBTOPSIBIIUXCS TPYII aTOMOB.

6. [Ipu rugposnse caxapo3sl 0Opaszyercs: a) Tioko3a; 0) Gpykrosa;  B)
rioko3a u gpykroza; 1) CO2 u H20.

7. KauecTBEeHHOM peakIiei Ha KpaxMal sIBJISICTCS PEAKIIHS: a) THAPOIIN3a; 0)
OKHUCIIEHUS; B) ""cepeOpsiHOTO 3epKasia’; T) B3aUMOJICHCTBHE C HOIOM.

8. Mounekynsipaast hopMysa CTPOSHHS LIEIUTIONO3bI:

a) Co6H1206; 6) C12H22011;  B) (C6H1005)n; r) C6H1005.

9. Kpaxmai 1 1eiirono3a siBIsioTCs HK30MEPaMH, TOTOMY UTO:

a) OHHU COJEPIKATCS B 3€JICHBIX PACTEHUAX; 0) OHM UMEIOT OJIMHAKOBYIO
(dbopMyiy; B) IpU UX THAPOIU3€ 00pa3yeTcs IJI0K03a; I) OHU SIBIISIFOTCS MOJIMMEpPaMHu.

10. Kakoit 06beM YIJIEKHCIOro ra3a BBIJCIUTCS HPU CHUPTOBOM OpOKEHUU
TJTFOKO3BI KOJIMYECTBOM 5 MOJIb.

a) 2,24 m; 0) 22,4 m; B) 224 1; r) 112

KM Xumus 10 kaacc.
KonTposbHnas pa6ora Ne 5
«A30Tcoaep:Kalue Oprannyeckne Bemecrsa'.
Bapmuanr 1.

Yacre 1. TecToBbI€ 3a/1aHMs C BRLIOOPOM OTBETA.

1. B coctaB aMMHOKHKCIOT BXOAAT (pyHKIIMOHAIBbHBIC Tpynmbl:  a)NH2 u
COH ©6)NH2u COOH B)NO2wu COOH r)NHu COOH.

2. Hazanue BemecrBa CH3—CH2—CH(CH3)—CH2-- NH2: a)l-
aMUHO-2-MeTWJIOyTaH; 0)2-MeTui-lamMuHOOyTaH, B)OyTWJIAaMUH, T )A300yTHIIAMHH.

3. Oxkpacka 1akmyca B pacTBope Bemiectsa, (popmysna koroporo COHS NH2:
a)kpacHasi; O)cuHss; B)uoseTOBAas.
4. BemiectBo, BcTynaroniee B peakiiuio ¢ METHIAMUHOM:
a) THAPOKCHUJ HATpusi; ©O) MarHWi; B)OKCHUJ MarHus; T) XJIOPOBOJIOPO/I
5. Xumu4eckas CBsi3b, 00pa3ymolas MepBUYHY0 CTPYKTYpPY Oenka:
a)BOJIOpPOJIHAs, O) MOHHAs; B)MENTHJHASA, T )KOBAJCHTHAs HEMOJISPHASL.
6. CKOJIBKO TIEPEYHCIICHHBIX BEIIECTB B3aUMO/JICHCTBYET C aMHHOYKCYCHOM

KHCJIOTOW: TPOIaHallb, TIIMIEPHUH, THIPOKCU HATPUS, BOAA, TAHOBAS KUCIIOTA.
a)l; 0)3; B)2; r)5.
7. JI1st aMUHOB XapaKTepHBI CBOMCTBA:  a)KUCIIOT; 0)OCHOBaHUM;
B)aM(pOTEPHBIX COSTUHECHUI.

Yacre 2. 3amadust co cBOOOIHBEIM OTBETOM.
1. Yro Takoe neHarypanusi 6enkoB? B yem e€ cylHOCTh, U Kakue (hakTopbl
e€ BbI3bIBaIOT? [IpuBeauTe npumMepsl.

2. PaccuuTaiite 00beM KHCI0POAa, HEOOXOJUMBIH [t Coxuranus 20
METUJIAMHHA.

3. Kak xuMu4yeckuM myremM OTIMYUTh pacTBOp Oejlka OT pacTBOpa
rIALepuHa?

KonTpoabnas padora Ne 5
«A30Tcoep Kalme OpraHnyecKue BelecTBay.
Bapmuanr 2.



Yacts 1. TecToBble 3a7aHusI ¢ BLIOOPOM OTBETA.
1. AMUHBI — 3TO OpPraHUYECKUE IPOU3BOJAHbIE: a)aMMHuaka  0)a30THOUN
KHUCIIOTBl  B)BOJBI  I')METaHa.
2. Haspanwue Bemectea CH3—CH(NH2)—CH2-- COOH: a)l-
aMuUHOOyTaHOBas KUCIOTa; 0)4-aMUHOOyTaHOBAsK KUCIOTA;, B)2-aMHUHOMACIISTHAS
KHCJIOTa; T)3-aMHUHOMACIISIHASI KUCIIOTA.

3. Okxkpacka Jlakmyca B pacTBOpe BetecTBa, popmyia kotoporo CH3 NH2:
a) cuHss;  0) KpacHast; B)(uosIeTOBAS.
4. BemiectBo, He BCTymaromiee B peakiuio ¢ ITUIAMHHOM:
a) KUCJIOpoJ; ©) TMIPOKCUJ HATPUS; B)CEpHAasi KUCIOTa; T) XJIOPOBOJIOPOJ]
5. Xumu4deckasi CBsi3b, 00pasyroias BTOPUIHYIO CTPYKTYpy Oernka:
a)BOJIOpPOJIHAsA;, O) MOHHAS;, B)MENTHUIHASA, T)KOBAJICHTHAs HEMOJSIPHAsI.
6. Peaxmusi, xapakrepHas 11t 6€7TKOB: a) ruaparanuu; 0)

TUAPUPOBAHUS; B) FUAPOIN3A; TI')IAETUIPUPOBAHUS.
7. Jlns aMMHOKMCIIOT XapaKTepHbI CBOWCTBA:  a)KUCIOT; O)OCHOBaHUI;
B)aM(OTEPHBIX COETUMHEHU.

Yacre 2. 3agadust co cBOOOIHBEIM OTBETOM.
1. IlepeuncnauTe OCHOBHBIE OMOJOTHYECKHE (PYHKITNHU OeIKa.

2. PaccunTaiiTe 00BbeM BO3IyXa, HEOOXOMUMBIN /TSl Cokuranus 3011 sTunaMuHa.
OOBeMHas 0JIs KACIopoia B Bo3ayxe — 21%

3. O0OBsCHHTE, TOYEMY CTUPAIBbHBIC TOPOIITKH ¢ OMO0100aBKaMH HE
PEKOMEH/IYeTCsI MCTIOJIh30BATh MPU TeMIIepaType BoAbI Bbie 40 rpaaycosB.

OTBeThI K KOHTPOJILHOM padoTre Ne 5
«A30TcoJeprKale OpraHuYecKue BemecTBa.
Bapuanr 1.
Yacts 1. 1-06,2-a,3-6,4-1,5-B,6-0,7—0.
Yacts 2. 1 — nenarypanms 6enka, pakTopbl, IpUMEpHI.
2 — 45 nuTpoB.

Bapuanr 2.

Yactp 1. 1-a,2-1,3-a,4-0,5—a,6—8B,7 —B.
Yactp 2. 1. OyHkuuu OENKOB.

2—785,7m.

Kputepuu onenuBanmsi: 1o 2 6ajia 3a MpaBWIBHBIN OTBET B 4acTu 1, utoro 14
0asioB.

ITo 3 Gayna 3a mpaBUIIBHBIN OTBET B 4acTH 2, utoro 9 6amios. Beero — 23 6anmna

8 — 14 6amnoB — «3» (35%-60%)

15 — 20 6amtoB — «4» (61%-85%)

21 — 23 6amta — «5»(86%-100%)

IIpomexyTrounas arrecranus. UToropast KOHTpoJIbHasi padora

10 kacc (0a30Bblii yPOBEHB)
(TecToBas paboTa B 2-X BapHUaHTAaXx)
Hasnauenue pabomul: TpOBEPUTH OCTATOYHBIE 3HAHHSI KypCa OPTaHUYECKOM
XMMMH, TOATOTOBKA IIKOJIBHUKOB K UTOTOBOM arTectanuu B 11 kiacce no xumuu.



CTpyKTypa KOHTPOJIbHOH padoThl
B pabote BbIENIEHBI TPU YaCTH, KOTOPBIE PA3IHYAIOTCS IO COJCPKAHUIO U
CTENEHHU CIOKHOCTHU, BKJIIOYAEMbIX B HUX 3aaHUH.
Yactp A BrmoudaeT 10 3amaHuil ¢ BBIOOPOM OTBETa, COJIEPKaHNUE KOTOPHIX B
LI€JIOM OXBAThIBAE€T OCHOBHBIE BOIIPOCHI OPraHMUECKON XUMUH, n3ydyaeMble B 10 kiacce.
Wx o6o3nauenue B padore A 1, A2, A3... Al0 (ypoBeHb CIOKHOCTH 0a30BBIN).
BoinosiHeHue 3TUX 3aJaHUil MO3BOJIET OLIEHUTh MOArOTOBKY ydYalllXcsi Ha 0a30BOM
YpOBHE.
Yacts B BrirouaeT 3 3ajaHus NOBBILIEHHON CIIOKHOCTH C KPATKUM CBOOOTHBIM
otBeToM. VX 0603Hauenue B pabore B 1, B 2... B 3.
Yacts C coziepkuT 2 3ajjaHusl C pa3BEPHYTHIM CBOOOJHBIM OTBETOM (YPOBEHB
CII0KHOCTH — BBICOKHIA).
Pacnpenesienue 3aganuii padoThl 10 YACTAM:

Ne Yactu Yucno Maxkcumanbubl | Tum
paboThI 3aJaHUNA " 3aJaHuN
TIepBUYHBIN
Oamn
1. A 10 10 3amanusi ¢ BLIOOPOM OTBETA
2. B 3 12 3aaHus ¢ KpaTKUM OTBETOM
3. C 2 7 3amanusi C pa3BEPHYTHIM OTBETOM
HUroro: 15 29

3amaHusl KOHTPOJILHOM pabOThl OPUEHTUPOBAHBI HA TIPOBEPKY AJIEMEHTOB
COJIep’KaHUs TPEX COoJepKaTelIbHbIX OJI0KOB: «BemecTBo», «XUMHUYecKas: peaKius»,
«[lo3HaHue U MpUMEHEHHUE BEIIeCTB YeI0BEKOM». Pacnipeenenue 3aanuii o JaHHbIM
0J10KaM IIPOBEICHO C YY€TOM TOro, Kakoil 00beM 3aHMMAET CO/AeP)KaHNEe KaXKIOTr0 U3
HUX B 00ILIel CTPYKTYpe Kypca OpraHMuecKoil XuMuM, Kakoe BpeMsi OTBOJUTCS Ha
M3Yy4EHHE ATOr0 MaTepHana, a TakKe CO CTENEeHbIO TPYTHOCTH YCBOCHHUS yYallluM
IIpoBepsiemble BH/IBI AeSITEILHOCTH:

1. HazpiBaTh 1 onpenensTh BEIIECTBA, UX CBOMCTBA, TPU3HAKU U
KJ1accu(PUKaIMK BEIIECTB, TUITHI PEAKITUN U JP.

2. CoctaBisaTh (popMyIIbl BEIIECTB, yPAaBHEHUSI XUMUYECKUX PEAKIUH.

3. XapakTepru30BaTh CBOMCTBA U IPUMEHEHHUE BEIIECTB.

4, OOBACHATH 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB BEILIECTB, CYIIIHOCTU
XUMHUYECKUX PEaKIUH.

5. [IpoBOIUTH BEIYMCIIEHUS IO XUMHUYECKUM (POpMyliaM U ypaBHEHHSIM.

Bpewms BeimonHeHus paboTel — 40 MUHYT.
CucreMa onleHUBaAHHUSI.
BepHoe BbIOTHEHNE KAXKI0TO 3aaHUsI YacTH A olleHuBaeTcs 1 Gammom,

gactu B -2 Gannamu. 3aganue yactu C uMeeT 3 dlieMeHTa COAepKaHUs, KK bl 13
KOTOPBIX OlleHHBaeTcs B 1 Oamn, a 3ajanue 2 B 11eioM — B 4 Oanna.

Ounenka 3a BbINOJIHEHHE PA0OTHI ONpeaessieTcs Mo NATHOAIBHON 1IKaJIe:

oT 25 g0 29 6amIoB — oIeHKa 5,

oT 21 go 26 6amioB — olieHKa 4,

oT 15 go 20 0amIoB — OIleHKa 3,

MeHee 14 OautoB  — oIleHKa 2.



I[OHOJIHI/ITCJILHLIC MaTepuaJbl

1. [Iepnoanueckas cucrema xumudeckux snemeHToB [I.1.Menzeneesa.
2. Tabnuua pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBAHUH B BOJE.
3. DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUH METAIIOB.

Kanbkyisarop.

IIpomexyTouHas arrectanus. UToroBasi KOHTpoabHas padora. 10 kiace
(0a30BbIil ypOBeHDb)
1 BapuaHT
Yactb A
K kaxcoomy 3a0anuto yacmu A 0anvt HECKObKO OMEEM 06, U3 KOMOPbHIX

mobKo 00uH éephulii. Boibepume eepuuiit, no Bawemy mnenuio, omeem.

Al. (I 6ann) O6mas popMylia aJKaHOB:

1) CnH2n 2) CnHans 2

3) CnH2n 2 4) CnHan-6

A2. (I 6ann) BemectBa, umeroriue ¢popmynsl CHz — O — CHs u CHz - CH2 —

OH saBnsarorcs

1) romosioramu; 2) uzoMmepamu; 3) HOJUMEpPaAMU; 4)

IIenTuaaMm.

A3. (16ann) AueTtuiieH NpUHAUIEKUT K TOMOJIOTHYECKOMY PSILY:
1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aJKEHOB
A4. (1 6ann) Peakuuu, B X0/1€ KOTOPBHIX OT MOJIEKYJIBI BEIIECTBA OTIICILIACTCS

BOJia, HAa3bIBAIOT pCaKIUAMMU:

1.  Jerunmpararuu 2.  JlerajoreHupoBaHH
3. JlermaporaioreHUpOBaHUS 4, HeruapupoBaHust
AS. (I 6ann) KonudecTBO aTOMOB BOJIOPO/Ia B IIMKIOTEKCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakius cpeibl B BOJHOM PacTBOPE YKCYCHOW KHCIIOTHI.

1) HeWitpanpHas; 2) kucnas; 3) cojieHas;  4) meso4Hasl.

A7. (I 6bann) YxcycHast KUCIIOTa_He 8CHIYnAen BO B3aUMO/ICHCTBHE C

BCIICCTBOM

CHs.

1) oxcut KambIust 3) menp
2) METaHOJ 4) nuiesas coaa
AS8. (1 6ann) IIpoaykToM ruapaTaliuu dTUIICHA SIBIISAETCS:
1) crowupr; 2) kucioTa;  3) aubJeTH, 4) ankaH
A9. (1 6ann). llonunponuiieH NOTYYalOT U3 BellecTBa, (opMyna KOTOPOTo
1) CH2=CH2; 2)CH=CH; 3)CHs—CH,-CHsz; 4)CH2=CH-

A10. (I 6ann ) K 410BUTHIM BellleCTBaM OTHOCHUTCS:
1) metanon; 2)sranon; 3) mpomanous; 4) OyraHoI.

Yacrs B

1. (2 6anna). YCTaHOBUTH COOTBETCTBHE:

eeuiecmeo Haxodxcoenue 6 npupooe

1) I'mtoko3a a) B COKE CaxapHOW CBEKJIbI
2) Kpaxman 0) B 3epHE

3) Caxapo3a B) B BUHOTPAJHOM caxape

4) Lemmrono3a T) B IpEBECHHE



(2 6anna). YcraHOBHUTE COOTBETCTBHE MEXK/Y PEareHTaMH U THIIOM PEaKIUH.

Peazenmul Tun peaxkuyuu
1) Co2Ha+ O — a) 3aMelieHue
2) CHs— 0) oxucieHue
3) CH3COOH +KOH — B) IPUCOEIMHEHUE
4) CHst+Cl2 — r) oOMeHa

1) pa3JIoKEeHNe
2. (2 6anna) YCcTaHOBUTE COOTBETCTBHUE MEXK/Ty HA3BAHUEM BEIIIECTBA U €TO
bopmyIoi.
Ha3zeanue eeujecmea Dopmyna

1) anerriien a) CHs- CHs
2) MeTaHoJ 6) CHs- OH
3) mpomaHoBasi KUCIOTa B) CH=CH
4) stan r) CHs- CH2- COH

1) CHs -CH>-COOH
Yactb C 3a0anus co ce0000HbIM Omeemom

1. (3 6anna). OOBEM YIIIEKUCIIOTO Ta3a, KOTOPBIM 00pa3oBascs B
pesyabtare cxuranus 10 i aneTunena, paBeH b
2. (4 banna). HamumuTe ypaBHEHUS XUMAYECKUX PEAKIIAN, C TTOMOIIBIO

KOTOPBIX MOKHO OCYILIECTBUTH IPEBPAIICHUS:
CH; — C:H; — C¢Heg— xnopoenson. JlaliTe Ha3BaHUS BEIIECTBAM.



IIpomexyTounasi arrecranusi. UToroBas KoHTposibHasi padora.
10 xnacc (6a30BblIii ypOBeHb)
2BapUAHT

Yacts A

K kasccoomy 3a0anuto yacmu A 0anvt HECKObKO OMEEmM o8, U3 KOnopvlx
mobKo 00uH éephulii. Bvibepume eepuulil, no Bawemy muenuto, omeem.

Al. (1 6ann) Ha3zeanue yriieBogopona, popmyna kotoporo CHsz- C = C-CHz
[0 CUCTEMATUYECKON HOMEHKJIATYpE:

1) npoman; 2) Oyrun-1; 3) mponun;  4) OyruH-2

A2(1 6ann). T'omonoraMu SIBISFOTCS:

1) CoHe 1 C2Ha 2) C3Hg u CsHz» 3) C4Hg u C7His 4)
CH4 » CeH1o

A3. (1 6ann) K coenunenusiM, umeronum oomryio hopmyiny ChHzn, OTHOCHTCS

1) Oen3oun;, 2) rekceH; 3) rekcaH; 4) reKCHH.
A4. (1 6ann) TloaconHedHOE, JILHIHOE, XJIOTIKOBOE MACiia OTHOCATCS K KJIACCy:

1) yrneBonpl; 2) xupbl;  3) Oenkwu; 4) enos
A5. (1 6ann) K xakoMy Kaaccy MpHHAIEKAT OCTKH:
1) crnoxHbIe Y3QUPHI; 2) NOJMMHYKIEOTH IBI;  3) MPOCThIE APUPHI; 4)
TTOJTATICTI TH BT
A6. (1 6ann) llponaHaiib TPUHAJIEKUT K TOMOJIOTHYECKOMY PSAY:
1) ¢eHosr; 2) caxapunipl; 3) aMUHBI; 4) anmpaeruabl
A7. (I bann) Peakiuu, B X0J1€ KOTOPBIX OT MOJICKYJIBI BEIIECTBA OTIIETIISCTCS
BOJIOPO/I, HA3bIBAIOT PEAKIUSIMU:
1) Jeruaparanuu; 2) JlerajgoreHHpOBaHUS
3) lernaporajaoreHupOBaHHS 4) JleruapupoBaHus
AS8. (I 6bann) Peaknuio «cepeOpstHOTO 3epKajiay JIaeT:
1) dbenomn; 2) YKCYCHBIH aJIbJICTHT; 3) ruunepus; 4)
OeH3011
A9. (1 6ann) Tlonumep cocraBa (—CH2—CHz—)n monyueH us:
1) stunena; 2)osrtana; 3) OyraHa; 4)3TuHA.
A10. (1 6ann) K HapKOTHYECKUM BEIIECTBAM OTHOCUTCS:

1) sTanos; 2) OpomaHoi; 3) METAHOIL, 4) GyTaHOIL
Yacrs B
1. (4 6anna) YcTaHOBHUTE COOTBETCTBHE MEXIY Ha3BaHHWEM BEIIECTBA U
KJIACCOM COEIMHEHUH.
Ha3zeanue seujecmea Knacc opzanuueckux
COeOuHeHUll
1) nponuH a) anbJAeTUIbI
2) sTaHalb 0) aNKUHBI
3) Oenzon B) KapOOHOBBIE KUCIIOTHI
4) aneTuieH T') apeHbl
1) QJTKEHBI
2. (4 6anna) YCTaHOBHUTE COOTBETCTBUE MEX]y peareHTaMu U THIIOM

pCaKkIuu.



Peazenmul Tun peaxkyuu

1) CHst+ H0 a) raJJoreHupOBaHUE

2) CoHot+ H2 0) ruaparanus

3) CzH4+ HCI B) TUJIpPUPOBAHUE

4) CoHat Clp T') THAPOTAIOT€HUPOBAHHE

n) cuHTe3 Bropiia.
3. (4 banna) YCTaHOBUTH COOTBETCTBHE MEXKAY (PYHKIIMOHAIBHOM IPYyIION U
KJIACCOM BEIIECTBA:
¢ynkyuonanvnas zpynna Knacc eeuwjecmea
1) - COOH a) CIUPTHI
2) - OH 0) deHOITBI
3) — NH> B) KETOHBI
4) — COH T') KapOOHOBBIE KUCIOTHI
) allbJIeT U bl
€) aMHUHBI
Yacrb C 3adanusn co c60600nbIM omeemom
1. (3 banna) Macca nUKIIOTeKCaHa, TIOJIyYeHHAs B PE3yJIbTaTe

B3auMOJICHCTBUA 7,8 T O€H30J1a ¢ BOJOPOJIOM paBHA I (3aMUIIUTE YUCTIO C
TOYHOCTBIO 10 JICCATHIX).

2. (4 banna) HamumuTte ypaBHEHHS XUMHYECKHX PEAKIIHMH, C TTOMOIIIBIO
KOTOPBIX MOKHO OCYLIECTBUTH MPEBPAILICHHUS: Oman — ymunen —
nonausmusien

Omunoswtit cnupm

Omeemut u pewienusn

Hmozo: 10 dpannos
Yacmos B
1. )-8, 2)-06; 3)-a; 4)-r (4 06amwa)
2. H-06; 2)—nx; 3)-r 4)-a (406amwa)
3. -8, 2)-6 3)-a 4)-—a (4 06ama)

Hmoeo: 12 6annos

YacmsC
1. 20 1 (3 banna)
2.
1. CocTaBiieHbI KonnuectBo

ypaBHEHHsI peakLuil Oanos




1500
1) 2CHs — CoH2 + 3H> 1 Gayn
Caxr 400

2) 3C2H2 — CeHs 1 Gayn

3) CsHg + Cl2 — CgHsCl 1 Gayn
+HCI 1 Gamn

4) JlaHbl Ha3BaHMS BEIIECTBAM

CHs— metan; CoHz —
alleTHIICH,

CsHs - 6enzomn, CeHsCl —
XJIOPOEH30.1

Hmozo: 4 6anna

Omeemul u pewrenus.
(2éapuanm)
Yacmo A

Hmoco: 10 6annoe

Yacmbv B

1. 1)-06; 2)-a; 3)-r; 4)-0
2. 1)-06; 2)-B, 3)-1r 4)-a
3. -, 2)-a 3)-¢ 4)-n
Hmoczo: 12 6annos

YacmoC
1. 84r (3 6amna)
2. OTaH — 3TUJIEH — MOJIUATUIICH
!

OTUIIOBBIN CIUPT

C2He — C2Hs — (— CH2—CH2—)n (1 6amm)
!
C2HsOH
Pt

1) C2He— C2Hs + H2 (1 6amm)

2) nCH2 = CH2 —(— CH,—CH2—)n (1 6amm)
3) C2Hs + H.O — C2HsOH (1 6amm)

Hroro: 4 6a1a




11 kiaace
Bxoanasi kKOHTpoOJIbHasA padoTa

Yacrs A
1.0npenenure XMMHUYECKHUIT DIIEMEHT TI0 COCTaBy ero aroma - 18 p*, 20 n®, 18 e~
a) F 0) Ca B) Ar r) Sr
2. Ob11ee unciIo HIEKTPOHOB y HOHA XpoMma 24Cre*:
a) 21 0) 24 B) 27 r)52
3.MakcuMaabHOE YHCIIO 3JICKTPOHOB, 3aHUMAKOIIHUX  3S - OPOUTAIh, PABHO:
a) 14 0) 2 B) 10 r)6
4.Yucno opoutaneit Ha f - mogyposHe:
a) 1 0)3 B) 5 r)7
5 .Hanmenwmmmii paguyc aToma cpeir MPUBEACHHBIX JJICMEHTOB UMEET:
a) Mg 0) Ca B) Si r) Cl

6. VI3 npuBeA€HHBIX AJIEMEHTOB 3-TO IIepro/Ia Hanboee IPKO BBIPAKEHBI
HeMETAJIMYECKUE CBOMCTBA UMEET:

a) Al 0)S B) Si r) Ar

7. Psin aieMenTOB, 00pa3yroImux OKCHIBI ¢ 00mel popmymnoit RO:
a)Ba,Sr,Ca ©0)P, As,N B) C, Si, Ge r) B, Al, Ga
8. K p-anemeHTaM OTHOCHUTCS:

a) KpeMHUI 0) akTUHUI B) Tenuit ) XpoM

9. HauGoee cX0JHBIMU XMMHYECKIMH CBOMCTBAMHU OOJIaaI0T IIPOCThIE
BEIIIECTBA, 0OPA30BAHHBIE HIIEMEHTAMH:

a) CawuSi 0) Pbu Ag B) Clu Ar r)PuAs

10. DnexTponHas GopMyna atoma 1522522p®3s?3p?. dopMyma ero BOIOPOTHOTO

COCIUHEHUS:
a) PHa 6) HzS B) CHq r) SiHa

Yacrs b

1. DnextpoHHas opmyra BHEITHETO 3JIEKTPOHHOTO CIIOST aTOMa
XMMHYECKOTO MIEMEHTA ...3523p°. OmpeenuTe STOT 3IEMEHT, COCTaBbTe (POPMYITBI €70
BBICIIIETO OKCH/IA, JIETy4ero BOJAOPOJHOTO COEAMHEHMS M TUApoKcuaa. Kakumu
CBOMCTBaMH (OCHOBHBIMH, KUCJIOTHBIMU WJIM aM(GOTEPHBIMH) OHH 00J1a/1at0T?
CocraBbTe ero rpaduueckyro (GopMyny H ONpeaeuTe BaICHTHbIE BO3MOKHOCTH
aToOMa 3TOr'0 XMMHYECKOT'0 dJIEMEHTA.

2. CocTaBbTE AIICKTPOHHYIO U TpaPUIecKyr0 (POpPMYJIbI aTOMa XUMHUYECKOTO
armemenTa Ne 22,

3. Pacnonosxure OKCHIbI B OPSIIKE YBEIUYEHUS UX KUCTOTHBIX CBOMCTB:
P.Os, AlO3, MgO, Na2O, B,Osz.Hamuiure ux ruIpoKCHIbI.

KonrpoJsbHas padora Ne 1 no pasgeny «Teopernyeckue 0CHOBbI XUMUM»
Yacmp A
1. Ilapa snemenmos, mearcoy KOmopvimu 00pa3yemcs UOHHAS XUMUYECKAs]
CBA3b:
a) yriepoJ u cepa  0) BOJOPOJ U @30T  B) KAJIMH U KUCIOPOA T') KpEMHHH U

BOJIOPO/JT
2. HawweHee l’lOJZ}lpHOlZ ABJIAEemCA C6A3b.
a) C-H 6) C-Cl B) C-F r) C-Br

3.Bewecmeo, 6 monexynie KOmopo2o Hem «NU-CEA3UN.
a) 3TUJIEH 0) Genzon B) aMMHaK T) a30T



4. Amom yenepooa umeem cmenenv OKUCIEHUs -3 U 8ALEHMHOCMb 4 6
coeouneruu ¢ hopmynou:

a) CO2 0) CoHs B) CH3Cl r) CaC;

5. Amomnyto Kpucmaniuueckyro peuémky umeem:

a) cona 0) BoJa B) aJiMa3 r)
napadpuH

6.Bewecmao, medxncoy amomamu KOMopoz2o cyujecmsyem 6000POOHAs CE53b:

a) 9TaH 0) ¢pTopun HaTpus B) 3TAHOJ r)

YIJIEKUCIIBIN a3

7. Ipynna popmyn coedunenuil, 6 KOMOPbIX UMeemcs, monbko SP°-
2ubpuouzayus:

a) CHa, CoH4, CoH> 6) NH3, CH4, H20 B) H20O, CoHg, CsHs
r) CsHs, BCl3, BeCl»

8. Meowcoy amomamu ecmo KosaneHmMuas cé:a3b, 00PA308aHHASL NO OOHOPHO-
AKYEeNnMmopHOMY MEeXAHU3MY 8 MOJIeKyle:

a) CH3sNO: 6) NHisNO> B) CsHg
r) H.O

Yacte b
1. OnpenenuTe BUI CBSI3KM U HAIIMIIIKTE DJIEKTPOHHBIE U rpadruecKre GopMYyJIbl
Bemects: CoHz, Bra, KsN.

2. HanumuTe peakuuio noauMepu3alu BUHWIXiIopuaa. Onpeaenure
CTPYKTYPHOE 3BE€HO M MOJIEKYJISIPHYIO MacCy MOJIUMEPA, €CJIM CTEMEHb NOJUMEPHU3ALINT
paBHa 350.

3. Hanumwmre Bce m3omephl s BemectBa ¢ popmyinoi CsHe 1 Ha3oBUTE HIX.

KonTpoabHast padora Ne 2 mo remam «Metajuibl» 1 «HemeTranab.

1. Peakrusi, ypaBHEHUSI KOTOPOI 2KOH + H>SO4 = K2SO4 + 2H20 + Q
SIBIISICTCSL:

a) PHIOTEPMHUYECKOM, 0OOMEHa; B) 0OMEHa, K30 TEPMHYECKOI;

0) reTeporeHHoi, oOMeHa. r) oOMeHa, KaTaJTUuTHICCKOM;

Haiime xapaxmepucmuxy smoil peakyuu no 6cem U3BeCmubiM 6am
Kaaccupuxayusim.

2. Koadpodunuent nepen okuciurenem B ypauenun  HpS + SO — S + H20
paBeH:
a)2 6)5 B)1 T1)6.

Paccmasvme kosghpuyuenmot 6 ypagnenuu memooom 31eKmpoHHO20 banrauca.

3. Cokpaniénnoe nonHoe ypapnenue peakuun 2H* + CO32° — CO; + H20
COOTBETCTBYET B3aUMO/ICHCTBUIO:

a) a30THOM KHCIOTHI C Kap60HaTOM HaTpUs; B) COJISTHOM KHCJIOTHI C
Kap6OHaTOM KaJdbIMs,
6) erJ'ILHOfI KHCJIOTBI C TUAPOKCUJOM KaJlus; F) CCpHOfI KHUCJIOTHI C

okcuzoMm yriepoaa (1V).
Hanuwume nonnvle uonnvle u MOAEKYIAPHbIE YPAGHEHUS 0I5l IMOU peaKyuil.



4. B BOIHOM pacTBOpE cpesia IMIeJI0YHas B Cilydae:

a) cyab(uTa HATPHS; 0) cynbdara HaTpus;
B) cynbdata menu (11); ') KapOoHaTa aMMOHHUSI.
Hanuwume coxkpawénnoe uonnoe ypagneHus 2uopoau3a 3moti Cou.

5. Kakoe u3 BenecTB noaBepraeTcsi THAPOIU3y?

a) rmoko3a  0) TBEpIOE MBUIO (CTeapaT HATpUsl)  B) CEpHAsi KUCIOTA T)
MOBApEHHAS COJIb.

Hanuwume ypagnenue obpamumozo 2uopoau3a u yKaxcume yCiosus CMeujeHus
PasHosecus 3mo20 npoyecca 8 CMopoHy NPOOYKMO8 UOPOIU3A.

6. Kaxosa 6yaer ckopocts peakmuu npu 40 °C, ecm ipu 20 °C ona pasna 0,4
MOJIB/TI'Y, a TIPH MOBBIIEHNUH TeMTlepaTypsl Ha kaxsle 10 °C oma Bospactaer B 3 pasa?

a) 0,8 Mo/ 0) 1,2 Mmonb/mu B) 2,4 Monb/my r) 3,6
MOJIb/TT'Y

7. TepMoXUMHUYECKOE YpaBHEHUE TIOJIHOTO CTOpPAHUS alleTUIeHA
2C2H2+50,=4C0O2+ 2H,0+2610 K/[s+c

[Ipu ucnonb3zoBanuu 1,121 aneTuneHa BbIIETUTCS TETUIOTHI:

a) 1305 x/Ix; 0) 261 x/Ix; B) 130, 5 xJIx; T)
65,25 xJIx.

8”. PaccTaBbTe KO(Q(UIMEHTH B ypaBHEHUH METOIOM JIEKTPOHHOTO OasaHca.
CH3-CH=CH-CH3+KMnO4+H20 — CH3-CHOH-CHOH-CH3+MnO,+KOH
IIpome:kyTounas arrecrauusi. UToropass KOHTpoJibHas padora.

1. OxapakTtepusyite XuMU4YeCKuil aieMeHT 1o Nel2 mo miany:

a) MOJIOKEHHE €ro B MEPUOJUUECKON CHCTeMe XUMUYECKUX IEMEHTOB (IIeproI,
IpYIIa, SJIEKTPOHHOE CEMENCTBO, METAILI MJIM HEMETaJLI);

0) ctpoeHue aToma (JIEKTPOHHAs U rpadudeckas GopMyIbl, YUCIO MPOTOHOB,
AJIEKTPOHOB U HEUTPOHOB);

B) (hopMyIia, BUJ XUMUYECKON CBSA3H B €T0 BBICIIEM OKCHUJE U CBOIMCTBA 3TOTO
okcua (MOATBEPAUTh YPAaBHEHUSIMU PEaKIINii);

r) popmyna rUAPOKCUIA, BUJ XUMUYECKON CBS3M B HEM M €ro CBOMCTBA
(MOaTBEpIUTH YpaBHEHUSIMU PEAKIINiA).

2. OcyuiecTBUTE NMPEBpPALICHUS:
Si0; — Si — Mngi — SiHs — SiO2 — K;3SiO3
a) oXapakTepusyiTe peakiuio 1 B COOTBETCTBUU C PA3TUYHBIMU
KJIaccu(pUKaIUsIMMU;
0) B peakuuu 4 pacctaBbTe KO3((UIIMEHTHI METOJO0M JIEKTPOHHOTO OaslaHca.

3. OcyuiecTBUTE NPEBPAILEHUS, YKAKUTE YCIOBUS UX MPOTEKaHUs U HA30BUTE
IIPOJTYKThI PEAKIIAN:
C2HsOH — CoHs — CoHsCl, —» CoHz — CeHe — CsHsCl

4. Beruucnure 00bEM atieTusieHa (H.y.), BIICIUBIIETOCS MIPH B3aUMOICHCTBUU
0,4 monb kapOuaa Kanblus U 7,2 T BOJBIL.



IIpumepHbIe TeMbl 1151 HHAMBUAYAIBHBIX NPoekToB 10 - 11 kaacc.
A3OT B HallIEH )KU3HU.
AMGbOTEPHOCTh COSAMHEHUN OepUITHs
AHTHOMOTUKH — MOIITHOE OpPYXKHE.
benku — ocHoBa xu3Hu. M3yyenue 6e1KkoB, (hepMEHTOB: B3IJIsII XUMHUKA, OHOJIOTa,
¢dusuka.
buoreHHbIe AIEMEHTHI.
buonoruueckas u MeAUIIMHCKAS POJIb XUMUYECKUX DJIEMEHTOB.
buonornueckue acieKTbl XUMUU 3JIEMEHTOB.
buonoruyeckue yacel, WM Kak MPOKUTH J10JITO.
bneck u cuna 310poBBIX BOJIOC (C TOYKU 3pEHUS] XUMUKA) .
B mupe nHamukaTopos.
ButamuHbl 11 UX POJIb B KU3HEIEATEILHOCTH YEJIOBEKA.
Brustnue 6uosornyecku akTUBHOM BOJIBI HA POCT PACTEHUIM.
BnusiHue MUKpO31€MEHTOB Ha OPraHu3M PacTeHUH.
Bimssaue PH cpenbl Ha pocT pacTeHuid.
BnusiHue coBpeMeHHBIX MOIOIIHUX CPEACTB Ha KU3HECTIOCOOHOCTh Pa3HbBIX TUIIOB BOJIOC.
BrustHue ciupTHBIX HAMUTKOB Ha JACHATYPAIHIO OCJIKOB.
BeIpaniuBanue KpucTamios.
['uruennyeckue U KOCMETHYECKHUE CPEJICTBA.
['uruennyeckre cBOMCTBA HEKOTOPHIX MOIOIIMX CPEICTB.
I'pynnel broreHHsbIX 371EMEHTOB.
J.1. Mennenees B IletepOypre.
JlaBlieHME B OKPYKAIOIIEM HAaC MUPE.
JleuIuT 371€MEHTOB U BHEIIHOCTb.
JlneTndeckuii 3aMEHUTENb caxapa aclapTaM — TOKCUYHOE BEIECTBO.
JlnHamuKa conepKaHus XJIOPUIUOHOB B BOAHBIX cuctemax SSHAO.
JlomarniHss anredka.
Ena Ha nosib3y u BO Bpeq.
Kenezo B Hameln )KU3HU.
XKeneszo u ero 6uonoruyueckas poiib B OpraHu3Me 4eloBeKa.
3HaueHue OUOMOIUMEPOB B MEUIIMHE.
N3yuenue BnusiHue HeTElIJIaMOBHA PACTEHUM.
Mo B Hameil su3Hu.
HckyccTBeHHBIE OPTaHBbl.
Hcnonb30BaHne HEOPraHUYECKUX (M OPraHUYECKUX) BEIIECTB B BOGHHOM JIElie.
HccnenoBanue mpoliecca pas3yioxKeHUs: HEKOTOPBIX IMOJIMMEPOB.
HccnegoBanue mpoieccoB TEPMUYECKOTO Pa3I0KEHUs KOJJIOUIHBIX paCTBOPOB
OKCH/JIOB KeJie3a.
HccnegoBanue XMMHUYECKOT0 COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTtBeHHOE ompeziesieHne BeEeCTB B COCTABE Pa3HbIX BUJOB MOPOKEHHOTO.
KauecTBeHHBIC peakIMi Ha MOHBI JIUTHUS, HATPUS, KaJIKs, OepUILINs, MarHUs, KaJabIus ,
CTpOHLIUSA U Gapusl.
KBaHTOBO-XMMHUYECKHE pacUEThl CTPYKTYpP OPraHMYECKUX KPUCTAJUIOB.
KucnotHele ocagku: ux npupoaa 1 nociaeAaCTBUsI.
Kucnotel 1 0CHOBaHHUSI B CBETE PA3IMUHBIX TEOPHIL.
Kucnotsl, ux coctas, CBOIICTBa U TPUMEHEHUE.
Koppexkuus Beca. [IprunHbl 1 BUABI MOBBIIIEHUS MacChl Tea y IIKOJIbHUKOB.
JlexapcTBEHHBIE paCTEHUS KaK albTepHATHBA (apMaleBTUIECKUM Mpenaparam.
Jletatouiue MeTaIbl.
JlomoHocoBckue Mecta IlerepOypra.



Menuko OMOJIOTHYECKOE 3HAYCHHE IIEMEHTOB 3B rpynmsl.
Menuko OMOJIOTHYECKOE 3HAYEHUE JIEMEHTOB 4B rpymnsl.
Menuko OMOJIOTHYECKOE 3HAYEHUE JIEMEHTOB 5B rpynmsl.



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

YMK Pymsutuc I'.E., ®enpaman O.I". (yaeOHUK)

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

YMK Pymzutuc I'.E., ®enpaman @.I". (yueOHUK)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://chem-ege.sdamgia.ru/
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