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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTeibHbIE MPOTPaMMBbl, U
OCHOBHBIX ToJiokeHu «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoii
@®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOoTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHUIO
oO1ieit crpaTeru oOydeHHUs, BOCIIUTAHUS U PA3BUTHs O0YYAIONIUXCS CPEICTBAMMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
COJICp)KaHMsI, PE3ylbTAaTOB OOyuYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

[IporpamMma coctaBieHa Ha OCHOBE:

- ®enepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06 obOpa3oBaHuu B
Poccuiickoit ®@enepanun» (C U3MEHEHUSIMH, BHECEHHBbIMU DenepaibHbIMU
3akoHamMu  oT 04.06.2014 Ne 145-®d3, ot 06.04.2015 Ne 68-®3
(pen.19.12.2016);

- ®enepallbHBIA TOCYAAPCTBEHHBIM 00pa30BaTCIBHBIM CTAHIAPT CPETHETO
obmiero o0pa3oBaHusl, yTBEPKJICHHBIN TPUKa3oM MuHUCTEPCTBA 00pa3oBaHUS
u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (manee — PI'OC
cpeaHero ooiiero oopa3oBaHus)

- ABTOpCKO# mporpamMMbl cpeaHero ocHoBHO oOpazoBanusi O.C.I'aGpuensH,
N.I'. OctpoymoB, C.A.CnagxoB, 10-11 xmacca o06mieo6pa3oBaTeIbHBIX
opranuzanuii (Mocksa: IIpocsemienne, 2021 ron)

- YuyeOnplii mmaH Ha Tekymuid rox MBOY «bynaHoBckas cpenmHss
obOmeoOpazoBarenbHass mkona wuMmeHn l[epos  Comerckoro  Coroza
M.B.I'pemunoBay» 3010TyxuHCcKoro paiona Kypckoit obiactu.

Xumudeckoe oOpa3oBaHUE, MOJyYaeMOE€ BBIMYCKHHMKAMH 0011e00pa3oBaTeIbHOMN
OpraHu3aluu, SIBISETCS HEOTHEMIIEMON YacThI0 UX 00pa30BaHHOCTU. OHO CITYKHUT
3aBEpIIAIONIMM 3TAllOM peaM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KIIIOUEBBIX  LIEHHOCTEHM, TMPUCYIIUX  IIEJIOCTHOM  CUCTEME  XUMHUYECKOTO



oOpa3oBaHusA. OTH 1LIEHHOCTUM KacaloTCid IIO3HAHUS 3aKOHOB  IPUPOJIBI,
dbopMupoBaHUsT MHUPOBO33PEHUSI U OOIIEH KyJIbTYypbl UeNOBEKa, a TaKkKe
HKOJIOTMYECKM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0POBbI0 M MPUPOIHOM
cpene. Peanmusyercs xumuueckoe oOpa3oBaHHe OOyYarOIIMXCsl Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUsA CpEeACTBAMU Y4e€OHOTO MpeaMeTa «XHUMHS»,
collepKaHHe M TOCTPOCHHE KOTOPOrO OIpEENeHbl B MporpamMme Mo XUMHH C
yu€ToM crnenupuku HaykKd XUMHH, €€ 3Ha4eHUsi B IIO3HAHUU MPUPOJBI U B
MaTepHaIbHON KU3HU OOILECTBA, a TAKXKe C YUYETOM OOIIMX LeNed U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBbl CpPEJHEro 0OIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHST KaK AJIEMEHT CHUCTEeMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOJb B
COBPEMEHHOM IMBWJIM3ALUM, B CO3JaHUU HOBOUM 0a3bl MaTepHAIBHON KYJIBTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KAIOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHH HAa OCHOBE MOHUMAHUS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHECHUS.

TecHo B3aUMOJICUCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HU Kaxjaoro ujeHa oOmectBa. CoBpemMeHHass XMMHS KakK Hayka
co3ujareibHas, KakK HayKa BbICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI UYENOBEYECTBA — ChIPbEBOMH,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON OE30MMaCHOCTH M OXPaHbI 3/I0POBBSI.

B coorBercTBUM C OOmIMMU TENSIMH W NPUHIUIAMHU CPEIHETO OOIIETro
oOpazoBaHus cojiepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
U3YYCHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UMM IS BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B JKH3Hb COLMUYMA, MPOJOJIKECHHUS
o0pa30oBaHus B pa3IMYHBIX 00JIACTAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisionuMu  mpeaMeTa  «XUMHs»  SIBISIOTCS  0a30BbIE  KypChl —
«Oprannveckass xumus» u «OOmas u HEOPraHWYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIIAIOTCA OCHOBBI 0Aa30BOM HayKH: CHCTEMa
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIJIOUCHHEM 3HAHUN W3 0OIlIel XUMHUH) U
OpraHn4eckor xumMunu. @OpMUPOBAHUE JAHHOM CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMera o0OecreYrBaeT BO3MOYKHOCTh PAaCCMOTPEHUS BCEr0 MHOrooOpasusi
BEILIECTB HA OCHOBE OOIIMX MOHSATUI, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coaepkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMHupoBaHa B MpOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHUIO Y4YeOHOro Marepuasiia U 0OyCJIOBJIEHA



UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpENENEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUU BellecTBa
paccMaTpuUBarOTCs Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHMYECKHX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHuHn BemiecTB. CBeaeHuss 00 H3yYyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIE€BOJAOPOJOB IO CIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COCOUMHEHUH. B Kypce OpraHuyeckod XUMHUM II0Jy4alOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs MEepBOHAYATLHBIE
NpPE/ICTABIIEHUsI O XUMHYECKOU CBSI3U, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TmpeaMeTe «XUMHs» 0a30BOro YpOBHS
paccMaTpUBaeTCsl H3Y4YEHHbIH Ha YPOBHE OCHOBHOro oOHIEro o0Opa3oBaHUs
TEOpEeTUYECKU Marepuall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOy4YarolmIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3HIIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEeHHe (YHKIMM STOro 3akoHa — OT
0000111ar0111e# 10 O0BSCHSIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BEUIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBaxX W MPHUMEHEHUHU, a TAKKE O XUMHYECKUX pEaKUUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX TMpOTeKaHusi AomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEpkKaHUSA, HUMEIOUMMU KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTW 3HAHHMS CIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3U XUMHHU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEIbHOW M MPAKTUYECKOU
JESTEIBHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHHI XUMHH, TOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBA3aHHBIX C XUMHEH, KpUTHUYECKH OCMBICIMBATH MH(OpMAIMIO U
IPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEelIeHUs HWHTEIUIEKTYaIbHbIX H
HKCIIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 3a/ad. B 1enoMm conepkanue ydeOHOTo
npeaMera  «XuMUS»  JAaHHOIO  YpPOBHS — M3YyYEHHsS  OPHEHTHPOBAHO  Ha
GopmupoBaHue y 0OydaroIUXCsi MHPOBO33PEHUECKON OCHOBBI JUIsl TTOHUMAaHMS
dunocockux wuaeH, TakMX Kak: MaTepUagbHOE €JUHCTBO HEOPraHHMYECKOro MU
OpraHMYeCcKOro Mupa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOEHUEM, IIO3HABAEMOCTb NPHUPOAHBIX SBIECHUH NyTEM >SKCHEPUMEHTa U
pelieHus MPOTUBOPEUYMI MEXIy HOBBIMH (akTaMM M TEOPETUYECKUMU
IIPEANOCHUIKAMH, OCO3HAHNE POJIM XMMUU B PELIEHUU 3KOJOTMYECKHUX MpoOIieM, a
TaK)Ke Mpo0JeM COEpEeKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3[aHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.



B nmnane pemenus 3agad  BOCHHUTAHMS, pa3BUTUS U COLUAIA3ALUU
oOy4Jaromuxcs NPUHATBIE MNPOTPaMMOM IO XUMHUU MOAXOJbl K OIpPEAEIICHUIO
colepKaHUsl M TOCTPOEHUA MpeAMEeTa MpeAycCMaTpuBalOT (opMupoBaHUE
YHUBEpPCAIbHBIX Yy4Y€OHBIX JCHCTBUH, UMEKIUX 0a30BOo€ 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOsieM, TMOUCKa, aHaiu3a Hu
00paboTku nHGOPMALMK, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIE0BATENIbCKOM AESTENbHOCTH, 3aHUMAIOLIEH BaXKHOE€ MECTO B IMO3HAHUM
XUMHUH.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOILEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEeAHEro 0011ero o0pa3oBaHus, MPU ONpeeIeHUN
coJlepKaTesIbHOM XapaKTePUCTUKHU LeJed U3y4YeHHs MpeaMeTa HampaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULHUOHHO MNpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESTEIBHOCTH YeJIOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOJIMYECKON TOYKH 3PEHMSI TaKOW MOAXOJ K ONPENSTICHHUIO IeNel H3ydyeHus
IpeMeTa SBIISAETCS BIOJHE ONMPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMM IEJIAMH U3YUYCHHs TpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBisIFOTCS:

e (OpMUPOBAHME CHCTEMbl XUMHYECKMX 3HAaHUH Kak  BaKHeHIen
COCTaBIIIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KJIIOUEBbIE MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBl M TEOPUU XUMUH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W IOHUMAaHUE CYIIHOCTH JOCTYIHBIX
00001IEHNI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpHUEN
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMUpPOBAaHUE U Pa3BUTHE MPEJCTABICHUN O HayYHBIX METO/ax IMO3HAHUS
BEIIECTB M XMMMUYECKHUX pEaKIuil, HEOOXOAUMBIX i1 NPUOOpPETEHUS
YMEHUI OpPUEHTHUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SIBJICHUM,
UMEIOIUX MECTO B IPUPOJE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHUW U CIIOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAOIIOAECHUEM U
OOBSICHEHHEM XHUMHYECKOTO HKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e3011acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.

Hapsay ¢ atumMm, conepkaTelibHas XapaKTEpUCTHKA LEIel U 3a1a4 U3y4eHUs
IIpEeIMETA B MPOrpaMME [0 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oodmiero oOpazoBaHusa. CeroaHs B
IPENOJaBaHUM XWUMHHM B  OOJIbIIEH  CTENEHM OTHAETCA  IPEANIOYTEHHE
MPAKTUYECKON KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIOLIEr0 He
Ha0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTHIO, TO €CTh CHOCOOAMHU U



YMEHUSIMU aKTUBHOTO MOJYYCHUsI 3HAHUN W MPUMEHEHHUS UX B peajbHOM >KU3HU
JUTSL PEIICHUS TPAKTUUECKUX 3a]1ay.

B cBsi3u ¢ 5TUM TpU U3yYeHUM TpeAMeTa «XHUMHS» JTOMUHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKKE LETN U 3a7a4H, KaK:

ajanTanys o0ydYarImuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHue  HHTEUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHCHHEM;

dbopmupoBaHue 'y OOydYarOUIUXCA  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMM), HMMEIONIMX YHUBEPCAIbHOE 3HAYCHHUE [JIsi PA3JIUYHBIX BHJIOB
JEeSATENbHOCTU: PELleHUs MpoOseM, MOUCKa, aHaiau3a U o0paboTKH HH(OpMaIuH,
HEOOXOAUMBIX IS TPUOOPETEHUS ONbITa JEATeIIbHOCTU, KOTOpas 3aHUMAaeT
BOXHOE MECTO B I[IO3HAHWU XWMHUH, a TaKXke [JIs OLEHKH C TIO3UIIHM
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C >KM3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU IJisl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMUYECKOTO COJEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0II0IaTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTU, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIIPABJIICHHOCTH XWMHH, €€ BAXKHOW POJIM B PEIICHUU TI0OANBHBIX MPOoOJIeM
palMOHATIBLHOIO MPUPOOTOJIb30BAHHUS, TTOTIOJHEHHS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHHUS K TPUPOJEC U CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHUS OIBITA
WCIIOJIb30BaHUS TOJYYEHHBIX 3HAHWW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIlUSX, CBA3aHHBIX C XUMHUYECKUMHU SIBIICHUSMHU.

B ydeOHOM mmaHe cpemHero oOmIero oOpa30BaHUSA MPEAMET «XHUMUS»
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyYHbBIE
MPEIMETBI».

OO6mIee 4nciio 9acoB, OTBEAEHHBIX ISl U3YUYCHUST XUMUHU, Ha 6a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 gac B Heemio).



COILEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omonorus, u3oMepusi. XHUMHUYECKas CBiI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeICcTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHMSI BEIIECTB M MX IPEBPAILLCHUNA:
O3HAaKOMJICHHE C O00pa3laMy OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHWE B TMPHUPOJIE, TMOJyYeHUEe W
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTmnOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa W pe3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psill. ALETUIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (pu3nueckue Hu
XUMHYECKUE CBOWCTBA (peakUWU TMJIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
ropeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoeHue, Qusuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumereHnue. TOKCUYHOCTD
apeHoB. ['eHeTHueckass CBSA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKALIUMU K
Pa3IUYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpHpoAaHBI ra3 U IIOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMHUYECKUM, KaTaJuTH4YeCKui), nuponau3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJIEHME C 00pa3lamMu IIJJacCTMAcC, KAay4yKOB M PE3UHBI, KOJUICKIHH
«Hebtb» u  «Yroiby, MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrnlie 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOIO BEIIECTBA WM MPOAYKTA PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconep:kammue opranndecKkue coenHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJ W 3TaHOJN: CTPOECHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiMu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOPOJiIaMH, TOpPEHHE), NpUMEHEHuEe. BoIopoaHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOIa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  COHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHne ruepruHa U STUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kkemowusl. Dopmanbieruji, aleTAIbIETUI: CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe WU XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOBasi U OJIEMHOBAas KHCJIOTHI KakK MPEACTABUTENIA BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uwaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb KUPOB.

VYrrneBoasl:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapupl). ['Ir0k03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (PU3UYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C



ruapokcugom menu(ll), oxucienne ammuadHbiM pactBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunTe3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman n nemronosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HeoNIo3bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KAaueCTBEHHAsI PEaKIIUs C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
MpOBE/ICHHE, HAONIOJICHHE U ONHMCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(Il)), anpnernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomecTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

A3oTcoaepxkanue OpraHnuecKue COeTMHEHUS.

AMUHOKHUCIIOTBHI Kak aM(OTEepHbIE OpraHuYecKue coenuHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIIMLMHA). buonorunuyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHblE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHUYHAs CTPYKTypa OeikoB. XHMMHUYECKHE CBOWCTBAa OEJIKOB:
TUAPOIIN3, IEHATypalusl, KaYeCTBEHHbBIE PEAKIIUU HA OCIIKU.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUN OCIIKOB.

BricokoMoOJIeKYJISIPHBbIEC COeINHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U HOJIMKOHICHCALIHSL.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YYEHHUsI BEIIECTB M HUX MPEBpPAIICHUI:
O03HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMAcc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBS3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJIA OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIM3, CHHTE3, KiIaccuukauus, MepUOAUYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICITMPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIGKTPOH, MOJeKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJO0, OO0BEM, arperarHoe COCTOSIHHE
BeIIeCTBa, (DU3MUECKUE BETHUMHBI U €AUHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MHUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHATHLHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMUYeCKUd dneMeHT. AToMm. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000j09Ka. DHEPreTHYSCKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CBs3b MeprOAMYECKOTO 3aKkoHa U [leproanueckoil CUCTEMBI
xuMu4deckux nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX OJJIEMEHTOB H
o0pa3yeMbIX UMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HaueHUE NEePUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJCHTHOW XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHnass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10J1s1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTMyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumuueckas  peakuus. Kimaccudpukanuss  XMMUYECKMX — peakuuii B
HEOPraHUYECKOM W OPraHUYECKOM XMMHUHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH IPU XUMUUYECKUX PEAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aquccornuanus. CuiibHbIE U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaIbHAs, EJTOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHctpanusa Taommi «llepuonanueckas cucrema XxumMudeckux snemeHntoB J[. WM.
MenneneeBay, H3y4eHHE MOJENeHd KPUCTAJUIMYECKUX PEHIETOK, HAOIIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACICHNUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IPOBEICHUE TPAKTUYECKON paboThl «BiusHMe pa3nmuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX peakiui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumust

Hemeramner. Ilomoxxenne HemetaiuioB B Ilepuwoamueckoid  cucteme
xumudeckux snemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAJIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BaXKHEUINIMX HEMETAJIOB (TAJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIMHEHHUM.

Meramisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
sanemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOCHHMSI SJICKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue ¢usnyeckue cBoiicTBa MeTtaioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue cnocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHHUKE.

DKCNIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3yUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe W OIKMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA aTIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUA U )KH3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYCCKOW M MHUIIECBOM
0€30MMacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATECPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKLIHOHHBIC MAaTEpPUANIbl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepualibl IJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE WU MUHEPAIbHbIC
yI0OpeHUsI.

XuUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30IaCHOTO MCIIOJIB30BaHUS MPEMapaToB OBITOBOW XUMUU
B IOBCETHECBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUH oOOmEed u
HEOpraHM4YeCcKor XuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJICJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTE3, KilacCHPUKamms, IEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPTUsl, Macca, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJICKYJIA, SHEPIETUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3WUYECKHE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DSKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMUCTBEHHOE IPOU3BOJICTBO, ITHIIECBAs
MPOMBIIIVICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYCCKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiuMBaeT TpeOOBaHUS K pe3yJbTaTaM  OCBOECHHS
oOydJarolmuMucs TpOorpaMM  CpeIHero ooOimero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM U npeaMeTHbiM). HaydyHo-mMeToguueckol  OCHOBOM  Juis
pa3paboTKU TUIAaHUPYEMBIX PpE3yJbTaTOB OCBOEHHUS IMPOTPaMM CpPEIHEro OOIIero
00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBMM € CHUCTEMHO-AESTENBHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMera «XHMHs» Ha YpPOBHE CpPEIHEro
oO1rero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOIIUMHCS POCCUUCKON TpakIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIMYMEe MOTHBAIMU K 00YUYEHUIO;

[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUU JUYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

FOTOBHOCTh M CHOCOOHOCTh OOY4YalOIIMXCS PYKOBOJACTBOBAThCS B CBOEH
NESTENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPHUCYIIUMHU IIEJIOCTHOM
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHUS DKOJIOTHYECKOM KYyIbTYpbl M CIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE YyuyeOHOM ¥ BOCHUTATENIBHOW JIEATEHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U
ujealaMi POCCUICKOTO IPaKIaHCKOTO O0IIEeCTBA, MPUHATHIMU B 00I1I€CTBE HOPMaMU
U TpaBUJAMU  TOBEJCHHUSA, CIOCOOCTBYIOIIMMH IpoIleccaM  CaMOIIO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00YyUaIOIIUXCSI.

JIn4HOCTHBIE  PE3ydbTaThl OCBOEHUSI MpeaMeTa «XHUMHS»  OTPaXKaroT
c(OpMUPOBAHHOCTh OIBITa I[O3HABATEIIBHOM M MPAKTUYECKON J1€ATEIbHOCTH
o0yyaroumMxcs Mo peanu3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIE B
YacTHu:

1) rpa’skaIaHCKOro0 BOCIMTAHUSA:

OCO3HAaHMs OOYyYarOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIpaB U O0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpEeACTaBICHUS O COIMAJIbHBIX HOpPMax M TMpaBWJIaX MEXIUYHOCTHBIX
OTHOLIEHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBHOCTH IPU CO3JAHUU y4EOHBIX
MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEJbHBIX 3a/1a4, BHIIOJHEHHUH XUMUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHUSs, JIOTUKY U
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEITEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY U HAy4YHOMY HACJEAUIO
OTCYECTBCHHON XUMMH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JACTH TEOPUM M MPAKTHUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHUS TOTO, UYTO JOCTHXKCHHUS HAayKH €CTh pe3yJbTat
JUIMTENBHBIX ~ HAOJIOJICHUHM,  KPOMOTJIMBBIX  AKCIHEPUMEHTAJIbHBIX  TTOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIbLHBIX MOTHBOB B MOJYUYEHUH U MOCIEIYIONIEM aHAIN3E
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlUH, CBSI3AHHBIE C XUMHUYECKUMH SIBIICHUSIMU, U
NpPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh Ha MOpPaTbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE M TIOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCICACTBUN ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

MOHUMAHMsI  IIEHHOCTEeW 370poBOro W  0Oe3omacHOTO o00pa3a  >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (u3myeckomMy u
IICUXUYECKOMY 3/10POBBIO;

cobmoieHuss TpaBua  Oe3omacHOro oOpaleHusi ¢ BellecTBaMU B OBITY,
NOBCETHEBHOM KM3HU U B TPYAOBOH AEATEIBbHOCTH;

NOHUMAHUSI LIEHHOCTH TMPaBWJI HWHAWBHAYAJbHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJECACTBUN M HENPUATUS BPEIHBIX MPHUBBIUCK (YNOTpEOICHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

5) Tpya10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-MCCIIeTIOBATEIHCKON
NEeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX ACATEIbHOCTH;

YCTAHOBKHM HAa aKTUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 COLUATIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YyUYEHUIO MPOQECCUil pa3IuyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY  BBIOOPY  HMHIMBUIYAJbHOH  TPAeKTOPUHU
oOpa3oBaHus, Oyaymiei npodeccur U peann3anuu COOCTBEHHBIX )KH3HEHHBIX IIAHOB
C y4€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
MOTpeOHOCTEH O0IIIEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€CO00pPa3HOr0 OTHOUIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3E€MJIE;



MMOHUMAaHUS TIJ100aIbHOrO XapakTepa »SKOJIOTMYECKHUX MpoOieM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUU I pELIeHUS
BOITPOCOB PALIMOHAIIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEIPUATHUS JECUCTBUN, IIPUHOCAIINUX BpEI OKPYKAIOLIEH IIPUPOAHOMN
cpelne, yMEeHHs NPOrHO3UPOBATH HEOJArONPHUSATHBIE SKOJOTUYECKHE IMOCIEACTBUS
MPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJU4MUs PA3BUTOrO IKOJIOTMYECKOTO MBINUIEHUS, DKOJOTHYECKON KYJIBTYpBI,
OMbITa NEATEIHOCTHA YKOJOTHUYECKON HANPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B M03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIbHOM MpPaKTUKE, CIIOCOOHOCTU
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UJI€0JIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeUMPUKM XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GOpMHUpPOBAaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3[aHUU IE€JIOCTHOTO
npe/cTaBleHus 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPHUPOJAbl U YelloBeKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEeHIeHUH MpoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTH XMMUH IS COBPEMEHHOW ITUBUIIH3AIINN ;
B €€ I'yMaHUCTUYECKOW HAMPABICHHOCTH W BaXXHOW POJIM B CO3JaHUU HOBOHM 0asbl
MaTEPHUAIbLHON KYJIbTYPhI, PEUICHUU TJI00ANBHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, THILNEBOM M  IKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, 0OCCIICUCHUH YCIOBUHM YCIEIIHOTO TpyAa U
HKOJIOTHYECKH KOM(DOPTHON KU3HU KaXKIOTO WieHa OOIIeCTBa;

€CTECTBCHHO-HAYYHOM  TIPaMOTHOCTH: TIOHUMAHUs  CYIIHOCTH  METOHOB
MO3HAHUS, HUCIOJIb3YeMbIX B ECTECTBEHHBIX HayKaX, CIHOCOOHOCTHU HCIOIb30BAThH
noJiydaeMble 3HAHMS /I aHaliu3a U OOBSCHEHHUS SIBICHHUM OKpPYXKAloIIero Mupa u
IIPOUCXOIAIINX B HEM HM3MEHEHUH, YMEHUsS JelaTh OOOCHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB M MMEIOLIUXCS JaHHBIX C IIEJIbI0 MOJYyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH ~ CaMOCTOSITEIbHO — HMCMOJb30BaTh XUMUYECKUE 3HAHMUS AJIs
pelieHys Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

MHTEpeCa K IMO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HENPEPHIBHOMY  00pa30BaHUIO |
caMOoO0Opa30BaHUIO, K AKTHBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B paszIUYHbIX cepax MpodecCHOHATBHOU
NEATEIIBHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS y4eOHOro mpenMera «XuUMHs» Ha
YPOBHE CPEeIHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBIE TUISt bopmupoBaHUs MHUPOBO33PEHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPaXKaoIIne
LETIOCTHOCTh HAYYHOW KapTUHBI MHUpa H choenuduKy METOJ0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTHs, SIBICHHE,
MPOIIECC, CUCTEMa, HAay4YHBIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeAOBaHUE, HAOIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIE Y4YeOHBbIC JAchCTBHsS (TTO3HABaTEIbHbIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), oOecrneunBarome GopMupoBaHue (QyHKIIMOHATLHON TPaMOTHOCTH
U COITMATIbHON KOMITETCHIIUN 00YUaOIINXCS;

CIOCOOHOCTh 00YUaOIIMXCSI UCTIONBb30BaTh OCBOCHHBIE MEXIAUCITUTIIIMHAPHBIC,
MHUPOBO33PCHUYECKUE 3HAHMUSI M yHHBEpCajbHble  ydeOHbIE  JEWCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe  PE3ysbTaThl  OTPaKalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOATEIHLHO (POPMYJIMPOBATH U AKTyaJIH3UPOBATH NMPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNATh UENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HUX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThI AESATEIBHOCTH C TOCTABICHHBIMU LIETAMU;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTMYECKOTO MBIILIICHUS —
BBIACJISATh XapaKTepHbIE MPHU3HAKU MOHATHUI W YCTaHABIMBATH WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSTHS JUIsl OOBSACHEHMS OTIEIbHBIX (DAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUU TSI KIACCU(DUKAITIHN BEIIECTB U XUMUYECKUX
peaKiuu;

yCTaHABIIMBATh  MNPUYUHHO-CIEICTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE pacCykJeHus (MHAYKTUBHbIE, JEAyKTUBHbIE, IO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHSTh B TpOILECCE MO3HAHMS, UCIOJIb3yeMble B XMMHUU CUMBOJUYECKHUE
(3HaKOBbIE) MOJIENH, MPEOOPa30BLIBATh MOJICIbHBIEC MPEIACTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTA, XUMUYecKasi popMmysa, ypaBHECHHUE XUMHUUECKON peaKIuu —
IpU pEUICHUH Y4YeOHBIX I[IO3HABATEIbHBIX W NPAKTUYECKUX 3a7ad, NPUMEHATH
Ha3BaHHbIE MOJICTbHBIC MPEACTABICHUS JJIsI BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.



2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1€ HCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIICCTB W XUMHUYCCKUX
peaxkuuu;

GbopMyITHpPOBATH TIENIA U 33]Ia4l UCCIICAOBAHMS, UCIIOJIB30BATh MTOCTABICHHBIC U
CaMOCTOATEIHHO C(HOPMYITMPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHHUS THIOTE3bl 1O TPOBEPKE TPABWIBHOCTH
BBICKa3bIBAEMBIX CYKIICHU;

BJIQJICTh HaBBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHWUS W  IPOBEIACHHS
YUYCHHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIOIATh 3a XOJIOM
IpoIecca, CaMOCTOSITEIBHO IPOTHO3HPOBATh €ro  pe3ysbrar, (popmMyaIupoBaTh
0000IIIeHUST ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJbTATOB WCCIICIOBAHUSA,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padboTe;

NpHOOpEeTaTh  OMBIT  YYCHWYECKOW  HMCCIIEIOBATEIbCKOH W MPOCKTHOMN
JESATEIBHOCTH, TIPOSBIISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY ITOUCKY
METOJIOB PCIICHHWS TNPAKTUYCCKUX 3aJlay, NPUMCHCHHWIO Pa3JIUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUEHTUPOBATBCA B  Pa3IMYHBIX HCTOYHWKAX HWHPOpManuu  (HAYIHO-
HOIYJISIPHAS JINTePAaTypa XUMHUUYECKOTO COACPIKaHUS, CIIPABOYHBIC ITOCOOMS, PECYPChI
WNutepHera), aHanu3upoBaTh HHGOPMALMIO  PA3IUYHBIX BUIOB U (opMm
IpeACTaBICHUS, KPUTHYECKU OIEHUBATH €€ TOCTOBEPHOCTH U HEMTPOTHUBOPEUHBOCTH;

dbopMyTHUpoOBaTh 3aMpOChl M MPUMEHITh PA3IMYHBICE METOJBI MPU TOUCKE H
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4eOHBIX  3ajad
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT HMCIOJB30BaHUS  HUHQPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIBHYIO (OpMY MPECTaBICHHS HHOOPMALITHU
(cxempbl, rpaduKH, TUArpaMMBbl, TaOJIUIIBI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaUE€CTBE CPEJCTBA MPH padOTe C XUMUUYECKOU
uHdopMaIeil: TPUMEHSTh MEXKIpPEAMETHbIE ((U3MUYECKHE W MAaTeMaTUYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MPEoO0pa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH.

OBy1aleHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JIeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBbI B XOJE AHWAIIOTa W/WIN
JMCKYCCHUH, BBICKA3bIBATh UJEH, (OPMYITHPOBATH CBOW MPEIIOKECHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TPEJIOKEHHON 3a/1a49H;

BBICTYIIaTh C TIPE3EHTAIllMel pe3yJlbTaTOB IT03HABATEIILHON JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIHHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITIOJTHCHUU
XAMHYECKOTO SKCICPUMEHTa, MPAKTUYECKONH pabdOTHl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, PEaH3aIlUU Y4EOHOTO MPOEKTa U (OPMYIUPOBATH BBIBOJBI 11O



pe3yabpTaTtaM NPOBEAEHHBIX HMCCICIOBAHUM IYTEM COrJACOBAaHUSA MO3ULMU B XOHE
o0cyxeHus U 0OMEeHa MHEHUSIMHU.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

CaMOCTOSTEIBbHO IUIAHUPOBAaTh M OCYLIECTBIIATH CBOIO II03HABATEIbHYIO
NEATENbHOCTh, omnpenensas €€ LeJId U 3aJadyd, KOHTPOJIMpPOBATH M IO MeEpe
HEOOXOJIUMOCTH  KOPPEKTHPOBAaTh MpEAJIaraéMblii  aNroput™M ACHCTBUH  NpH
BBINIOJIHEHUM Y4YeOHBIX M UCCJENOBaTEIbCKUX 3aJlay, BbIOMpaTh Haubolee
3¢ (exTuBHBIN cnocod HX pemeHus ¢ y4ETOM TMONYYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEM JIESATEIBHOCTU Ha OCHOBE CaMOAHAJIM3a U
CaMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

chOpMUPOBAHHOCTh  NPEJACTABICHUA O  XUMHUYECKOM  COCTaBIISIOIICH
€CTEeCTBCHHO-HAYUYHON KapTHHBI MHPA, POJIM XUMHUHU B TIO3HAHUU SIBIICHUN TPHUPO/IBI,
B (OpPMHUPOBAHUMU MBIIUICHUS] M KYyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl pelIeHUs] MPAKTHUYECKHX 3a/lad M JKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

BJaJICHME  CHUCTEeMOM  XMMHUYECKMX  3HAaHUH,  KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIMe MOHATHS (XMMUYECKUN AIIEMEHT, aToM, dJIEKTPOHHAs 000JI09YKa
aToMa, MOJIEKYyJia, BaJCHTHOCTb, OJJIEKTPOOTPULIATETBHOCTh, XWMHUYECKas CBSI3b,
CTpykTypHast dopmyrna (pa3BEpHyTass W COKpami€éHHas), MOJb, MOJISIpHas Macca,
MOJIIPHBI  00BEM, YIIIEPONHBIA CKENEeT, (YHKIIMOHANbHAS TpYINa, paauKal,
U30MEpHsi, U30MEPhI, TOMOJIOTHUECKHUM Psi/i, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPO U
a30TCOAEpPKAIIME  COCIUHEHHS, MOHOMEp, [MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHMS); TEOPUM U 3aKOHbI (TEOpHsSl CTPOECHUS
oprannueckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XHMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JIeXkKale B OCHOBE TOHUMAHMS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHU,
(dakToNOTrNYeCKuEe CBEJACHUS O CBOMCTBaX, COCTaBe, MOJYYCHHH WU OE301macHOM
UCIIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY M MIPaKTUUECKOM
NEATEeNIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISIBISITh XapaKTepHbIE TNPU3HAKUA TOHSATHUH,
YCTaHaBIIUBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHS MpHU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMUUYECKYID CHUMBOJIMKY JUIsSI
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOM) hopmy
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINi, U3rOTaBINBATh MOJICIIH



MOJIEKYJ OpraHMYECKUX BEHIECTB JJIs WUIIOCTPAllMd HX XUMUYECKOro U
MIPOCTPAHCTBEHHOT'O CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NPUHANICKHOCTh HU3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB MO WX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeAUHEHUU (YyIJIeBOJOPOABI, KHUCJIOPOA M  a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEIWHEHMsI), JlaBaTh UM Ha3BaHHUS IO
cucremarnueckoir HomeHkiatype (IUPAC), a Takke NTPUBOAUTH TPUBHAIIBHBIC
Ha3BaHUSI OTHEJBHBIX OPraHUYECKUX BEIIECTB (STWUJICH, MPOMUJIEH, alleTHICH,
ATUJICHTJIUKONb, TIULEpUH, ¢GeHod, GopManbiaeruj, aleraibIeru, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KHCJIOTA, TIIFOKO3a,
GpyKTO3a, Kpaxmal, HeJIi0a03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHsI ONPENENATh BHUIbl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpPMUPOBAHHOCTh yMEHHUSI TPUMEHSTH TMOJOXKEHUS TEOPUM CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s 00BbsSCHEHHUS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepHU30BaTh COCTaB, CTPOCHHE, (PUBHUECKHUE
U XUMUYECKHE CBOMCTBA THUIMYHBIX TMIPEACTaBUTENIEH Ppa3IMUHBIX KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, PTUJICH, NMPOMUJICH, alleTWiIeH, Oyraauen-1,3,
MeTwiOyTaauen-1,3, 6eH301, METaHOJ, 3TaHOJI, STHJICHIJINKOJb, TIHUIEPUH, (HEHOI,
aneTaableruji, MypaBbuHas M YKCYCHas KHCIJIOTBI, TJIOKO3a, Kpaxmaj, LEeJUI003a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIFOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKAY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUHd C HCIOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
ChIpbsl (HEe(dTh, IPUPOIHBIN Ta3, yroyb), CHOCOOBI UX MEPEePadOTKH M MPAKTUUECKOE
NpUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCICHHUS 10 XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJAHOTO BEIIECTBA WJIM MPOIYKTa
pEaKkiuu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECCTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hopMHUPOBAHHOCTh YMEHUN BJIaJIETh CUCTEMOU 3HAHWUK 00 OCHOBHBIX METOJaX
Hay4YHOr0 TO3HAHUS, UCIIOIb3YEMbIX B XUMHH MPHU U3YYEHUU BEIIECTB U XUMUUYECKUX
aBlIeHUN (HAOMIOIeHUE, U3MEPEHUE, PKCIIEPUMEHT, MOJICIMPOBAHUE), UCIIOIb30BaTh
CUCTEMHbIE XUMHYECKUE 3HAHUS JIJISl MPUHSITUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX
CUTYyalusiX, CBI3aHHbBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh TPABHUJIA TOJH30BAHUS XUMHUYECKOUN
Mocylol W Ja0OpaTOpHbIM O0OPYJOBAaHMEM, a TaKKe IMpaBUiIa OOpallleHHUs C
BEILIECTBAMU B COOTBETCTBHUU C HMHCTPYKIHUSMH IO BBIIIOJTHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW IUIAHUPOBATH M  BBINOJHATH XUMUYECKUU
AKCHEPUMEHT (TIpEeBpallleHUsT OPTraHMYECKUX BEIECTB MPHU HArpeBaHUU, MOJTYUYEHUE



ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIIMM OPTraHUYECKUX BEIECTB,
JieHaTypalusi OCJIKOB MPU HArPEBAHUU, I[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C
MpaBUJIAMHU TEXHUKHU 0€30MacHOCTU MPU OOpaIeHUH C BEIIECTBAMH U JIa0OPATOPHBIM
000py/I0BaHUEM, MPEIACTABIATh PE3YJIbTaThl XMMHYECKOTO IKCIIEPUMEHTA B (opme
3alUCU YpPaBHEHUH COOTBETCTBYIOUIUMX peakiuid u (GopMynupoBaTh BBIBOJABI Ha
OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
nHpopMalMio, TMOJIy4aeMyl U3 pa3HbBIX HUCTOYHUKOB (CpelIcTBa MacCOBOM
uHpopmaiuu, MHTepHET U Ipyrux);

c(hOopMUPOBAHHOCTH YMEHUI coOJr01aTh npaBuIa JKOJIOTUYECKHU
1[eJIeCO00pa3HOro MOBEAEHUS B OBITY U TPYJOBOU JEATEILHOCTH B LIEJISX COXPAHEHUS
CBOEr0 3J0pOBbS M OKPYXaIIE NPUPOJHON Cpenbl, OCO3HAaBATh OIMACHOCTH
BO3JICCTBUS HA JKUBBIC OPraHU3Mbl OMNPEACIEHHBIX OPTAHUYECKUX BEIIECTB,
noHumas cMbicha nokazatens [1JIK, moscHsaTs Ha mpuMepax criocoObl YMEHBIIEHUS U
PEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHW3M YEJIOBEKA;

U1 OO0YyYaroImuXcsl C OrPAaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: yMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAaX ITO3HAHUS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUISL  CJEeNbIX W CIA0OBUASIIMX OOyYarOMIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaitns s 3anmucu XMMHUYECKHX
dbopmyi.

DopMBbI KOHTPOJIS
KoHnTpons pe3ynbratoB 00y4ueHus: B cooTBeTcTBUU ¢ ganHou OIl mpoBoautcs B
(bopMe MUCbMEHHBIX M OKCIIEPUMEHTAIIBHBIX pa0oT, MPEANnoaraeTcs npoBeacHue
UTOTOBOM aTTECTAINH.

Hrorosas arrecranus
JIna ocyiecTBieHus UTOrOBOM arrectanuu ucnoyb3yrorcss KUMBeL, conepxxanue
KOTOPBIX OPUEHTUPOBAHO HA IIPOBEPKY YPOBHS YCBOCHUS 3HAHUUN U ONPEAEISIETCS
CUCTEMOM TpeOOBaHU K MOATOTOBKE BBIIMYCKHUKOB OCHOBHOM IIKOJBI. JTa CUCTEMA
MHBapHUaHTHA MO OTHOUIEHUIO KO BceM aeiicTByromumM OIl mo xumuu st
o011eo0pazoBaTeIbHBIX OpraHU3alnid. 3aJaHHUs] UTOTOBOM aTTECTAIIMU BKIIFOYAIOT
Martepurall OCHOBHBIX Pa3/IeNIOB Kypca XUMUHU.
Ilepeyennb TpeGOBaHMI K YPOBHIO MOATOTOBKHU o0y4awmmuxcs 10 kiacca s
NpoBeleHUsI UTOrOBOM ATTeCTAMH.
[lepeyenb TpeOOBaHUIl K YPOBHIO TOATOTOBKH, oOyuaromuxcs 10 kiacca aiis
MIPOBEJEHUS UTOTOBOM aTTECTAllUM T10 XUMHH, COCTABIIEH HA OCHOBE TPeOOBaHUI1
denepaabHOTO KOMIIOHEHTA TOCYIAPCTBEHHBIX CTAHAAPTOB OCHOBHOT'O OOIIETO U
cpeaHero (moyHoro) oduiero oopa3zoBanusi (0a30BbIi U TPOPUIBHBIN YPOBHH)
(npuxa3 Muno6pazoBanust Poccuu ot 05.03.2004 Ne 1089).B ctpykType pazaena 2
BBIJICJICHBI JIBA KPYIHBIX 0JI0Ka YMEHUM U BUJOB JE€ATEIIbHOCTH, COCTABIISIIOLIUX
OCHOBY Tpe0OOBaHMI K YPOBHIO MOJATOTOBKU O0YUYarOIINXCS.

BapuanT nuceMeHHo# paOoThl A utoroBoit arrectauuu Ipunoxenne 1



11 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OO01ast 1 HeOpraHudecKas XuMUs»
OTpaXKaroT:

chOpMUPOBAHHOCTh  MPEACTaBICHUM: O  XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SBJICHUW MPUPOJBL,
B (QOpPMHpPOBAHUU MBIIUICHUST U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTU, HEOOXOIUMOM [l PEIICHUs MPAKTUUECKUX 3a7ad M DKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO U MPUPOJTHOU Cpefie;

BJIAJICHHEC CHCTEMOM XUMHYECKUX 3HAHWH, KoTopas BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, Hu30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYJia, MOJIb, MOJIAPHBIH O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(KoBaJieHTHAsl, UOHHAsI, METAJTMYECKAs, BOJIOPOJIHASI), KpUCTAJUIMYECKasl peneTKa,
TUAMBl ~ XUMHUYECKMX  PEaKIUid, pacTBOp,  DJIEKTPOJUTHI,  HEIIEKTPOJHUTHI,
AJEKTPOJUTHYECKAsT  JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peaklMy, XHMHYECKOE PABHOBECHE);, TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON NUCCOLMALINU, Iepuoandecknii 3akod /1. . MenneneeBa, 3akoH
COXpAaHEHHUsSI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTrUM MpPU
XUMHUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHMUS MNPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SBJICHUM, (PAKTOIOTHUYECKHUE CBEICHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHUU M OE€30MacHOM HCIIOJIb30BAHUN BAXKHEHUITUX HEOPraHWYECKHX
BEIIECTB B OBITY ¥ MIPAKTHUECKOMN JACATEILHOCTH YSJIOBEKA,;

chOpMHUPOBAHHOCTh YMCHHH BBIABIISITh XapaKTEpHbIE TPU3HAKU TIOHITHH,
yCTaHABJIMBAaTh HUX B3aMMOCBS3b, HMCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSATHUS IIPU
ONKACAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAILCHHUIM;

chOpMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JUIS
cocTaBieHus  (OpPMYJI  BEIIECTB W  ypaBHCHUH  XHUMHYCCKHX  PEAKIIHH,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBHanbHbie Ha3BaHUS OTIAEIbHBIX
HEOpPraHUYECKUX BeEIIECTB (yrapHbli Ta3, YIVIEKHCJIBIM Tra3, aMMHakK, raméHas
W3BECTh, HETaIlI€Hasl U3BECTh, MUThEBAS COJA, MUPUT U APYTHUEL);

c(hOpMHUPOBAHHOCTh YMEHHUM OIPEACIATh BaJCHTHOCTh M CTEIICHb OKHUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCAWHECHUSIX PA3JIMYHOrO COCTaBa, BHJ XUMHYECKOH
CBsI3M (KOBAJICHTHAs, MOHHAs, METAJJINUECKasi, BOJAOPOJIHASI) B COCIMHEHUSX, THII
KPUCTAJUTMYECKON pEemEéTKH KOHKPETHOTO BeEIecTBa (aTOMHAas, MOJICKYJIspHas,
WOHHAas, METaJTNYecKas), XapakTep Cpelbl B BOJHBIX PAcTBOpaX HEOPTaHUYECKHUX
COCIMHCHUIA,

c(hopMUPOBAHHOCTh YMEHHUH YCTAHABIWBATh MPUHAICKHOCTh HEOPTAHUUECKHX
BEIIIECTB II0 UX COCTaBy K OMpEAeIEHHOMY KIJIAcCy/Tpymme COeAMHEHHH (IpOCThIe



BEILIECTBA — METAJUIbI U HEMETAJUIbl, OKCHJbl, OCHOBaHUS, KUCIOTHI, aM(oTepHbIe
TUAPOKCHUBI, COH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICII ITepuonyecKoro 3akona /1. W.
MenzeneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ileprogmyeckoid CHCTEMBI XUMHUUYECKUX
anementoB JI. WM. Menzaeneesa, WCNONb3ys MOHATHS «S-, P-, d-dIEKTPOHHBIE
opOuTAINY», «IHEPreTUUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMUMHYECKHX OJJIEMEHTOB M HX COEIMHEHUH MO NEPUOJAM W Tpynnam
Ilepuoanueckon cucteMsl XUuMUYeCcKux ieMeHToB 1. . Menzaeneesa;

chOpMUPOBAHHOCTh ~ yMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMUYECKHE  CBOMCTBAa  HEOPraHMYECKHX  BEUIECTB  PAa3JUMYHBbIX  KJIACCOB,
NOATBEPKIATh CYHIECTBOBAHUE T€HETUYECKOW CBSI3M MEKIY HEOPraHMYECKUMHU
BEILECTBAMU C NTOMOIIbIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIN;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATh XHMHUYECKHE PEAKIUU 10
pa3IMYHBIM MpHU3HAKaM (YHCIY U COCTaBY pPEarupyrollnX BELIECTB, TEIMIOBOMY
sbdexTy peaxkiuu, U3MEHEHHIO CTENEHEH OKHCIEHHS DIIEMEHTOB, OO0paTUMOCTH
peaKiny, y4acTHIO KaTaIu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHM COCTaBISATH YpPaBHEHUS pPEAKUUN pa3IudHbIX
TUTIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHUS PEaKlMii MOHHOTO OOMEHA, YYUThIBas
YCIJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT J0 KOHLA;

chOpPMHUPOBAHHOCTh ~ YMEHHH  TPOBOAUTH  PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3JIMYHBIX HEOPraHWYECKHX BEILIECTB, pPACIO3HABATH
ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKUCJIUTEIBHO-
BOCCTAHOBHUTEINBHBIX PEAKIUN TMOCPEICTBOM COCTaBIECHHUSI JJIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peaKkuy OT Pa3InYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

cOpMUPOBAHHOCTh YMEHHUIl  XapaKTepHU30BaThb XUMHYECKHE IPOLIECCHI,
JeXale B OCHOBE IPOMBIIUICHHOTO IOJY4YeHUS CEPHOM KHUCIOTBI, aMMHAaKa, a
TaKke C(HOPMHUPOBAHHOCTh MPEACTABICHUN OO0 OOIMX HAayYHbIX NPHUHIMIAX |
HKOJIOTMYECKUX MPOOJIEMax XUMHUECKOI0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCIEHUS C HCIIOJIB30BAHUEM
MOHATHUS «MaccoBas J0JI BELIECTBA B pacTBOPE», 0OBEMHBIX OTHOLIEHUI T'a30B MpU
XUMHYECKUX PEAKIHUAX, MacChl BElIECTBa WM 00bEMA Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacc€ WM OOBEMY OJHOIO M3 Y4YaCTBYIOLIHUX B peakUuu
BELLECTB, TEILNIOBOrO 3(QeKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPALLECHUSA U COXPAHEHUS YHEPIUH;



c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATh TpaBUjia MMOJb30BAHUS XUMUUYECKOU
Mocy/iol W Ja0OpaTOpHBIM O0OpYJOBaHHMEM, a TakKe IpaBujia OOpalieHus c
BEIIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIHUSMH IO BBINIOTHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh yYMEHUW IUIAHUPOBATH M  BBINOJHATH XUMUUYECKUU
AKCHEPUMEHT (pa3iokeHue MepOKCHIa BOAOpPOAa B MPUCYTCTBUU KaTalu3aTopa,
ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOIO UHAMKATOPA,
BIIMSHUE PA3TUYHBIX (DAaKTOPOB HAa CKOPOCTh XHUMHUYECKOW peakiuu, pPEeaKiuu
MOHHOTO OOMEHa, KAauyeCTBEHHBIE pEaKIUM Ha cyiabdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHUS, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 10 TeMaMm
«Metamb» 1 «HeMeTtannbl») B COOTBETCTBUM € MPaBWJIAMH TEXHUKU O€30MaCHOCTH
npu oOpalleHUH C BEIIeCTBAaMH U JabOpaTOpPHBIM OOOpYJAOBaHUEM, MPEIACTABISATH
pe3yabTaThl  XMUMHYECKOTO0  OSKCIIEpUMEHTa B  (QopMe 3alucu  YpaBHCHHUU
COOTBETCTBYIOIIMX peakuuii u (QopMyaupoBaTh BBIBOJALI Ha OCHOBE JTHX
pe3yJIbTaTOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHOpMaIMIO, TIOyYaeMyK U3 Pa3HbBIX HCTOYHUKOB (CpelIcTBa MacCOBOM
KOMMYHHKalnu, HTEpHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUI coboaaTh npaBuIa 3KOJIOTUYECKHU
11€JIECO00PA3HOr0 MOBECHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIEISIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpPYXAIIEH NpUPOJHON Cpenbl, OCO3HABATh OIMACHOCTH
BO3JICMCTBUS HA KUBBIE OpPraHU3Mbl ONpPEAECIEHHBIX BELIECTB, IOHHUMAs CMBICI
nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHbIIIEHUS U MTPEA0TBpPAICHUS
UX BPEIHOTO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa;

JUisi OOY4YaloIIUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHUE
NPUMEHSTh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJIaX ITO3HAHUA BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISE  CHETNBIX W CIA0OBUIAIIMX OOYYarONIMXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHwi JI. Bpaitns mis 3anmucnm XUMHYECKHX

dbopmy.

DopMbI KOHTPOJISA
KonTtpons pe3ynbpTaToB 00yueHus B cooTBeTcTBHH ¢ nanHoM OIl mpoBoautcs B
(bopMe MUCEMEHHBIX B KCTIEPUMEHTAIBHBIX Pa0OT, MPENoaracTcs IpOBeIeHUE
WTOTOBOM aTTECTAIMH.

HTorosasi arrecTanus
JIns ocymiecTBieHUs UTOTOBOM aTTectanuu ucnonb3yrores KMMel, conep:xxanue
KOTOPBIX OPUEHTUPOBAHO HA MPOBEPKY YPOBHS YCBOEHUS 3HAHUW U ONPEIEIISIETCA
cUCTEeMOM TpeOOBaHU K MOATOTOBKE BHIITYCKHUKOB OCHOBHOM IIKOJIBI. JTa CUCTEMA
WHBAapHAHTHA 0 OTHOIIEHUIO KO BceM AercTByromuM OIl mo xumum s
00111€00pa30BaTENBHBIX OpraHU3auii. 3aJJaHusl UTOMOBOM aTTeCTAllMK BKIIIOYAIOT
MaTeprUaJl OCHOBHBIX pa3/IeIOB Kypca XUMHUHM.



CrpykTypa u coaepxkanue padorsl.

HtoroBast KOHTpoJbHas pab0OTa COCTOUT U3 YaCTEH, KOTOPBIE PA3IUYAIOTCS 110
(opMe U KOJTMYECTBY 3a/IaHU, YPOBHIO CIIOKHOCTH.

Yactb 1 comepxkut 10 3amanuii ¢ BBIOOpOM OTBETa U 4 3aJaHUs - C KPATKUM
OTBETOM, YacTh 2 COAEPKUT 3aJaHUs C Pa3BEPHYTHIM OTBETOM.

K kaxxnomy u3 3aganHuil ¢ BeIOOpOM oTBeTa 4actu 1 paboTsl mpenniaraercs 4
BapuaHTa OTBETa, M3 KOTOPBIX TOJBKO OJWH MpaBWIbHBIA. 3aJaHUE CUUTAETCS
BBITIOJITHEHHBIM BEPHO, €CJIM YYE€HUK BBIOpaj HOMEpP MPaBUIIBLHOTO OTBETA. 3a/laHHE
CUMTAETCS HEBBINOJIHEHHBIM B CIEIYIOUIUX CIy4asiX: YKa3aH HOMEpP HENpPaBUIbHOTO
OTBETAa; yKa3aHbl HOMepa JABYX WM Oojee OTBETOB, JaXKEe €CIU CPelU HUX YKa3aH U
HOMeEp MPaBUILHOTO OTBETA; HOMEP OTBETA HE YKa3aH.

B vactu 1 paGoThl B 3a71aHUsIX ~ TPECTaBJICHBI IB€ PA3HOBUAHOCTHU 3aJaHUMN
C KpaTKUM OTBETOM: 3aJaHusl Ha YCTAHOBJIICHME COOTBETCTBUS M 3aJlaHUs C
MHOKECTBEHHBIM BbIOOpOM. OTBET Ha HMX y4YallWecs 3aluChIBalOT B BHUJIe Habopa
udp 6e3 mpobenos.

B yacTtu 2 pabGoThl npeacTaBieHbl 3a/laHus C Pa3BEPHYTHIM OTBETOM, OTBET Ha
KOTOpPOE 3alMChIBAIOTCS YyYallUMHUCS CaMOCTOATENbHO B pa3BepHYTO Qopme.
[IpoBepka MX BBITIOJHEHHUS MPOBOJUTCA HAa OCHOBE CIELMAIBLHO pa3pabOTaHHOU
CUCTEMBbI KPUTEPHUEB.

Pacnpenenenne 3amaHuii UTOroBOM pabOTHI IO €€ 4YacTsAM C Y4ETOM
MaKCHMAaJIbHOTO MEPBUYHOTO Oalijia 3a BBHIIOJHEHHE KaXK0M 4yacTH paboThl aeTcs B
tadune 1.

Taoauna 1. Pacnipeaesienne 3aiaHuid 10 4aCTAM PadoThI

Ne | Yacrtp Yucao | MakcumMajbHbIH Tun 3a1aHnun
padoThl | 3a1aHMid 0asLI

1 |yacte 1 10 14 10 3agaHus ¢ BELIOOPOM OTBETA
©a30BOT0 U MOBBIIIIEHHOT'O YPOBHS
CJIO’)KHOCTH

3 |4acth 2 4 11 4 3agaHus TOBBIIIIEHHOTO YPOBHS
CJIO’KHOCTH C PEHICHUEM U OTBETOM

Hroro 14 25

BapuanTt nuceMeHHO#M paboThI 17151 uTOroBO# arrectaniuu [lpuiaoxenue 2




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KonnuecTBo yacos
n/ KonTpoabusbl [Ipakrnueckune
HaumeHoBaHue pa3ae/ioB U TeM NPOrpaMMBbl Bcero
I e padoTsbI padoTsbI
Pasnea 1. TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XUMHH
11 [Ipeamer opranndeckoit Xumuu. Teopusi CTPOCHUSI OPTaHUYECKUX 3
' coenuHeHuid A. M. bytneposa
Hroro mo pasueiny 3
Pasnen 2. YrueBoaopoabl
2.1 [IpenenbHbIE YIII€BOIOPOIBI — AJIKAHBI 2
2.2 | HenpenenbHble YrIeBOIOPOAbI: aTKEHbI, ANKAANCHBI, aJTKUHBI 6 1
2.3 ApoMaTH4eCcKue yriieBOJ0POIbl 2
2.4 | IlpupomHble HCTOYHHMKH YIIIEBOJOPOAOB M UX IepepaboTKa 3 1
Utoro no pazneny 13
Paznen 3. Kucjaopoacoaepskaniue oprannyeckne coeJnHeHus
3.1 Crouptel. @eHon
3.2 Anbaerunsl. KapOonoBsie kKucioThl. CrioskHBIE 3(QUPHI 7 1
3.3 YrneBobl 3 2
Hroro no pazneny 13

Paznen 4. A30Tc0nepmamne OPraHNnvYC¢CKHUEC COCAUHCHUA




4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Paszaed 5. BeicOkOMOsIeKYJJIsIpHbIE COeMHEHUS

5.1 ITnactmaccsl. Kayuyku. Bonokna 2
HWroro 1o pasaeny 2

OBLLEE KONTMYECTBO YACOB MO NPOrPAMME 34




11 KVIACC

KoandecTBO 9acoB

Konrpoas | IlpakTuyec
Ne n/m HanmeHnoBaHue pa3aesioB U TeM IPOrpaMMBbI
Bceero HbIe KHue
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
11 Crtpoenue atomoB. [lepuoandeckuit 3axkoH u [lepuoanaeckas cucrtema 3
' XUMHYeCKHX daeMmentoB JI. M. Menzeneesa
1.2 Crpoenue BeniectBa. MHOrooOpasue BELIECTB
1.3 XHWMHYECKUE PEAKIIUU 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meramnsl 1
2.2 Hewmeramnsl 1 1
2.3 CBs3b HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB
Hroro no pazneny 17
Paznena 3. XuMus 1 ;KU3Hb
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
34 2 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Tema ypoka

KoaunuyecTBo yacoB

Bcero

Kontp
0JIbHBI
e
pa6ort
bl

IIpakr
HYeCKHU
e
padort
bl

Jlara
HU3y4eHHn
|

[Ipeamer opranndeckoi XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE

Teopust crpoeHust oprannyeckux coenuHenuid A. M. BytiepoBa, €€ OCHOBHBIE TTOJIOKEHUSA

[IpencraBnenue o kinaccudukanuu opranndeckux Beniects. Homenknatypa (cucremaruyeckas) u
TpUBHUAIbHBIE HA3BAHUSI OPIAHUYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT

MertaH 1 3TaH — OPOCTEHIINE MPEACTABUTEIMN AIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTHIIEH U IMPOIMUJICH — HpOCTCfH.HPIG MMpEACTAaBUTECIN aJIKCHOB

[Tpaktuueckas padota Ne 1. «IlomydueHue STHIICHA U H3y4EHUE €TI0 CBOMCTBY

O |0 [ Q|||

Anxanuensl. byranuen-1,3 u metriiOyraauen-1,3. [ToaydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI

[SR R G (S S —

AJIKMHBL: COCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTHYECKUI pAd. AI_IGTI/IJ'IGH — HpOCTCﬁMHﬁ
npeacTaBUTCIIb aJIKUHOB

11

Breraucnenus mno YPaBHCHUIO XUMHYESCKOH PCaKIun

12

ApeHLIZ OeH301 U TOJIYOJI. ToxcuyHOCTh dpCHOB

13

I'eneTnyeckas CBA3b YIIIEBOAOPOAOB, IPUHAJICI)KAINIUX K PA3JIMYHBIM KiIaCCaM

14

[IpupoiHBIE MICTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN I'a3 U MOMyTHBIE HEPTSIHbIE ra3bl, HEPTH U
HPOIYKTHI €€ nepepaboTKH




[TpupoiHBIE HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN ra3 U MOMYTHBIE HE(TAHBIE Ta3bl, HEPTh U

15 MPOIYKTHI €€ mepepaboTKu !
16 Kontponbhas padoTa no pazaeny «YTiaeBoI0pOabh» 1
17 [IpenenpHbIE OJTHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsi3b 1
18 MHOroaTOMHBbIE CIUPTHI: ITUIIEHTIIUKOJIb U TJIULEPUH 1
19 @DeHoI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE 1
20 Anpaerunsl: GOpMabACTH U alleTAIbICTHA. AIIETOH 1
21 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCyCHas 1
22 [Tpaktruueckast padota Ne 2. «CBo¥CTBa pacTBOpa YKCYCHOUM KUCITOTH» 1
23 CreapuHOBast U OJIEMHOBAsI KUCJIOTHI, KaK MPEJICTABUTENN BBICIINX KAPOOHOBBIX KUCIIOT 1
24 MBp11a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIee AeiCTBHE 1
25 CrnosxHble 3(hupbl KaK MPOU3BO/IHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIIOKHBIX 3PUPOB 1
26 Kupsr: runponus, mpuMeHeHne, OMOJIOTHYECKas POJIb )KUPOB 1
27 VYrieBoapl: cocTa, Kiaccudukamus. BakHelue npecTaBUTeNn: TII0K03a, PpyKTo3a, caxaposa 1
28 Kpaxman u nemitono3a kak OpupoHbIE TOJTUMEPBI 1
29 KonTponsnas pabota no pazaeny «Kucnopocoaepskamiie OpraHn4eckie coeIMHeHus»/ 1
Bcepoccuiickas mpoBepouHas paboTa
30 OO01as XxapakTepucTUKa a30TCOAePKAIIUX OpraHNuecKux coequHenuii / Beepoccuiickas 1
poBepouHasi paboTa
31 AMUHBI: METWJIAMUH U aHUJIUH 1
1 AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE COCTUHEHHS, UX OMOJIOTUYECKOE 3HAUCHUE. 1
[lentunel. benku kak npupogHbIE BHICOKOMOJIEKYISIPHBIE COEIMHEHUS
33 OCHOBHBIE IOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COETUHEHUN 1
34 OCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHMi. [ImacTmaccehl, kKaydykH, BOJOKHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoaundecTBO 9acoB

Ne Tema ypoxa Kontpo | Ilpakrtuyec | [ara
n/n Bcero JbHBbIE KHe U3YyYeHHUs
padoTsbI padoThI
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTypaIis aTOMOB 1
) [Tepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMHIeCKuX wieMeHToB /1. 1. |
MenpeneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COEMHEHUH 10
3 rpyIIaM U rnepruojam. 3HaueHre NePUOANYECKOT0 3aKOHa U CUCTEMBI XMMHUECKUX 1
anemeHToB /.. MeHieneeBa B pa3BUTHH HAYKH
4 CrpoeHnue BeniecTBa. XUMUYecKast CBsI3b, €€ BUJIbl; MEXaHU3MbI 00pa30BaHUs |
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b
5 BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTEneHb OKUCIeHUs. BemecTa 1
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHHMS
6 [Tondarue o aucnepcHbIX cucreMax. MICTUHHBIE M KOJITIOUAHBIE pacTBOPbL. MaccoBast 1
JI0JIsl BEILIECTBA B PaCTBOPE
7 Knaccudukanus 1 HOMEHKIIaTypa HEOpraHW4ecKuX coequHeHuil. ['eHeTnueckas cBs3b 1
HEOPraHUYECKHUX BEIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMUYECKUX peakiuii B HEOPraHWYECKOW U OpraHMueCKON XUMUHU.
8 3aKOH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHHUsI U NPEBPALICHUSI SHEPTUU TIPU 1
XUMHUYECKUX PEAKIHUAX
9 Ckopoctb peakiuu. OOpaTumble peakiui. XUMHUECKOE PaBHOBECHE 1
10 [TpakTuueckas paborta Ne 1. «BnustHre pa3nudHbIX (JaKTOPOB HA CKOPOCTh XMMHYECKOH 1 |
peakuum»
11 OnexrponuTHueckas auccoruanus. [Tonstue o BogopogHoMm nokasarene (pH) pactopa. 1




Peakuun nonsoro ooMeHa. I'nponn3 opraHn4eckiux U HEOPraHUYECKUX BELECTB

OKHCAUTENBHO-BOCCTAHOBUTEBHBIE peakuu. [IoHsTHE 00 371EKTpOIM3€E pacIuIaBoOB U

12 . 1
pacTBOPOB cojieit

13 KonTponshas pabora no pazzneny «Teopernueckue 0CHOBbI XUMHUI 1

14 Meramisl, ux nosnoxxenue B [lepuoauueckoit cucreMe XuMu4ecKkux 31eMeHToB J1. 1. |
MenneneeBa 1 0co0eHHOCTH cTpoeHUs: aToMoB. OO0111e PpU3nvecKre CBONCTBA METAIIIIOB

15 CrinaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUM METalIoB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPH, KK, KaIbITUH, MarHui, |
ITIOMHUHMI) U UX COeTMHEHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAMHEHUI 1

18 XuMHYECKHe CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHCHUN 1

19 [IpakTueckas paborta Ne 2. "Penienue skciepuMeHTaIbHBIX 3324 10 TeMe 1
«Metamib"

20 Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreme XuMuueckux sneMeHToB Jl. U. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

o1 dusnyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAILIOB (Ha TpUMepe KUCIIOPO/a, 1
cepsl, hochopa u yriaepoaa)

22 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPbl U UX COCAMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, (ochopa U UX COCTUHECHUN 1

24 XHUMHYECKUE CBOMCTBA yIriiepoJa, KpEMHUS U UX COCUHEHU 1

25 [IpumeneHne BaXHEUIIINX HEMETAIIOB U UX COCTMHEHUI 1

26 O60061eHne u cucreMaru3alus 3HaHui 1o Teme «Hemerannsry. Beruucnenus mo 1
YPaBHEHUSIM XUMUYECKUX PEAKIUN U TEPMOXUMHUECKUE PACUETHI

7 [TpakTdeckas pabota Ne 3. «PenieHne sKCIepUMEHTANbHBIX 33/1a4 110 TeMe |
"Hemeranmsi"»

28 KonTtponrHas padota no Temam «Metamibl» 1 «Hemeranas» 1




HeOpFaHI/I‘IeCKI/IC 1 OPraHnuvYCCKUC KUCIOTHI. HeopraHquCKHe 1 OPraHn4cCKuc

29 1
OCHOBaHUS

30 AmoTepHBIC HEOPraHUYECKHE U OpraHMYeCKre coequHeHus. [ eHeTnyeckas CBs3b 1
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB

31 Ponp xumuu B 00ecTieueHUH 3KOJOTUIECKOM, JHEPTeTUICCKON U TUIIICBOI |
0€30TMaCHOCTH, Pa3BUTUU MEIUITUHBI

0 [IpencraBnenus: 06 0OMMX HAYYHBIX IPUHIIATIAX TTPOMBIIIICHHOTO MOTYYSHUS |
BaKHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XuUMUS U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xnacc/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe obectBo «M3aaTenbcTBO
«IIpocsewienue»

* Xumus, 11 xknacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinonepnoe obectBo «M3narenscTBo

«IIpocsewienue»
METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «XumMus Metoaudeckoe mocoone — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensu, U.I'.OctpoymoB, «O011ass XUMHs B TECTax, 3a7adax,
ynpaxHeHusx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YuakoBa «Xumus 11 knacc: KonTposnbHbie
U TIPOBEPOYHBIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas
KHUTA 118 yauTenasi». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensHn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonpHas
KHHUTA 118 yauTesasi». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OcTpoyMoBa «3agauu o XUMHH U CITIOCOOBI
ux pemeHus» - M.: «/Ipoda», 2021ro.

7. B.I'. lenucoBa «Xumus 11 kmacc moypodHsbI€ IJIaHBI 110 YUEOHUKY
O.C.I'abpuensua, I'.I'.JIsicoBoii» - Boarorpamny Yuutens 2018roz.

8. M.A.Ps6oBa, Y.IO.Hesckast, P.B.JIunko «Tectsl mo xumuu 11 xmacey, - M.:
Ok3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I".octpoyMOB « XMMHUYECKHH KCIIEPUMEHT B TIKose 11
kiacey; - M.: Ipoda. — 2019 ron.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Brenute nannsie http://www.chemnet.ru I'azeta «Xumusi» u caldt 1 yaurens «51
Uy Ha YPOK XUMUN
http://him. 1september.ru Enqunas xomtekus LIOP: IlpenmeTHas KOMIEKITUSA « X UMUS»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIC
skcriepuMenThl: xumusi. Komneknus Poccuiickoro o6mieo0pa3oBaTeIbHOTO MOpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Bcepoccuiickas onuMmnuana mkoI-HIKOB MO XUMUN
http://chem.rusolymp.ru Oprannyeckass XuMusi: SICKTPOHHBIA YIEOHUK JIJIsi CpeHEH
TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: DIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIEIK: XUMUS
http://www.chemistry.ru JlucraniimoHHas oJuMIIUaIa M0 XUMUU:
TEIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNIbHbIN MPOEKT



Ipunoxenue 1

Hrorosasi kouTposabHas padora 10 kiace
Bapmuanr 1.

Yactb A. TecToBbIe 3a/1aHUs C BHIOOPOM OTBETA U HA COOTHECECHHE
1. (26amma). O0mas ¢popmysa aJKaHOB:

A. C Ha,. b. C,Haps1. B. C,Hanso. I'.C,Honoo.
2. (26anna). HazBaHue BeniecTBa, (hopMyia KOTOPOTO:

CH;—CH—CH—CHs.

CH;0OH
A. byranon-2. B. 2-Metun6yranon-3
B. Ileatanon-2 I'. 3-MeTtunbOyranon-2

3. (26ayma). Bun ruGpuan3anuu 3JIeKTPOHHBIX OpOHTalielt aToMa yriepo/a,
0003HauYeHHOT0 3BE3I0YKOM B BeleCTBE, (hopMysia KOTOPOTO

CH;—C"=CH:

A. sp3. B. sp’. B. sp. I'. He rubpuansuposan

4. (26ayma). Jlis BemecTa, U30MEPHOTO OJTHOCOCTABHBIM KapOOHOBBIM
KHACTIOTaM, OJHUM U3 MPOJIYKTOB HIEJIOYHOT'O TUIPOIIN3A SABISACTCA:

A. Anpaeru. B. IIpocToii a¢up.
Bb. Cnupr. I'. CiioxHsIit 2¢up.

5. (26amnna). [IpoxykT peakmuu 2-6poMIipornaHa co CIIUPTOBBIM PAaCTBOPOM
TUAPOKCUAA KaJUA:

A. Ilponanous. B. IIponanon-2.
b. IIponanon-1. I'.Ilpomnen.

6. (20amna). Okpacka cMecu Oenka ¢ rupokcuioM meau (I1) mpu HarpeBaHuu:
A. lNonybas B. Kpacnas

b. Cunsas I'. ®uoneronas.



7. (26am1a). OtaH U3 XJO0pMETaHa MOKHO MOJYYUTh MPU MOMOILIU PEAKLIUHU:
A. Bropra. B. Kyueposa.
b. 3ununa. I'. JIeGenena.

8. (26amna). Jlns npou3BoaCTBa CEPEOPSIHBIX 3E€PKa UCIIOIB3YIOT aMMHUAYHBIN
pacTBop Kcuaa cepedpa u pacTBop:

A. I'TIOKO03BL. B. ®pyKTO3HL.
Bb. Caxapo3sbl. I'. Oranona.

9. (26anna). BemectBoM X B 11enoYKe MpeBpalieHui 3TaH — X —3TaHOI

SIBJISIETCSL:
A. AneruneH. B. IIpoman.
b. Dtunen. I'. Xnopmeran.

10.(26amna). Kucnora, Ha HedTpanu3aiuto 23r, kKoTopoii pacxoayercs 0,5 Monb
TUAPOKCUIA KaJTus:

A. Macnsnas. B. [Iporronosas.
b. MypaBbuHas . I'. Ykcycnas.
11.(6 6ayoB). YCTaHOBUTE COOTBETCTBUE.

dopmyJia BemecTna:
I.CH;COH. II. C;H,. . CH30H.
Kiaacc coeqnuneHuin:
A. AIKaHBL. B. Anpneruasl.
b.AnKuHBI. I'. OnHOaTOMHBIE CITUPTHI.
PeareHT quist pacrio3HaBaHMs:

1. bpomHnas Boxa.

2. T'mapoxcun meau (II).

3. Oxkcun meau(Il).

4. Xnopun xenesa (I11).

YACTD b. 3aganust co cBOOOIHBEIM OTBETOM



12 (8 6amnoB). CocTtaBbTe ypaBHEHUS peaklUid 110 NPUBEIEHHON HUKE CXEME U
YKaXXHUTE YCIOBUS UX OCYIIECTBICHUS:

CaC2—>C2H2—>C6H6—>C6H5N02—>C6H5NH2.
JlaliTe Ha3BaHUS KaXJIOTrO BEIIECTBA.
13 (6 6amnos)..Hanmummure dhopmyisl BemecTB X, Y, Z B IENOYKE MPEBPAIICHUI:

C2H4 —Hzanlo, Hg+ Hy+Cu(OH)2—>7

14. (4 6anna)CocraBbTe cXeMy MOJYyYEHUS dTaHONIA U3 Kpaxmaina. Hax crpenkamu
NIePEeX00B YKaXUTE YCIOBHUS OCYIIECTBICHUS PeaKIust U (GOPMYITBI HEOOXOMMBIX
11 3TOTO BEILECTB.

15. (6 6amnoB) BeiBeguTe MONEKYISIpHYIO (OpMyITy yIiIeBOAOpPOAa, MACCOBAsI OIS
BOJIOPOJIa B KOTOpoM 15,79%, a MIIOTHOCTH MapoB 3TOTO BENIECTBA IO BO3yXY paBHA
3,93.



IIpunoxenue 2

Hrorosast kouTposbHas padora 11 kiace
CucreMa olleHUBAHUS OTACJbHBIX 32/IaHUH U Pa0OTHI B L[EJIOM

3a BEpHOE BBIMOJIHEHUE KAXKJIOr0 ¢ 3adaHud ldactu ¢ Homepamu 1,2,3,4,5,10

paboThl yyamuiics nmonydaer 1 6amwt. 3a HEBEpHBIN OTBET WUJIU €r0 OTCYTCTBHE

BeicTaBisiercsa 0 OayLioB.

3a 3aganuda 6,7,8,9 wactu 1 u 11 3aganue yacTu 2 ydamuiica nojiyyaer 2
OaJiia 3a BEpHOE BBINOJIHEHHE 3aJaHus, 33 OJIHY OIMOKY — 1 6am, npu IByX u Oolee

omnOok 0 GaIos.
3a 3agaHuAaX 2 YacTy ydamyecs mory4aroT ot 0 1o 3 6amios.

3apanme 12. PacctaBbTe KO3 PUIIMEHTHI B YPABHEHUU METOJIOM AJIEKTPOHHOTO

Oamanca. YKa)KUTE OKHUCIIUTENb U BOCCTAHOBUTED.

Coneprxanue BEpHOro OTBETA U YKA3aHUS 1O OLICHUBAHUIO
(momyckarotcst HHbIE (POPMYJTUPOBKHM OTBETA, HE MCKAXKAIOIIHUE €T0 CMBICIIA)

bamner

JIeMeHTBI 0TBeTAa:

1) CocTaBieH 2JIEKTPOHHBIN OaslaHC:

2) PaccraBnenbl K03(pUIIUEHTHI B YPABHECHUU PEAKIINH:
3) Vka3zaHo, KTO OKHCJIUTENb, & KTO BOCCTAaHOBHUTEIb

OtBeT HpaBI/IJ'II)HIﬂﬁ )41 HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTEI

B otBeTe OOITYIICHA omunOKa TOJIBKO B OJHOM M3 JJICMCHTOB

B otBeTe OOITYIICHBI OIMOKHU B JABYX OJICMCHTAX

Bce nneMeHThI 0TBETA 3alMCaHbI HCBCPHO

MakcuMaJdbLHBIA 02J11

WO~ |W

3ananmue 13.

Coaep:kaHue BepHOIro 0TBETA U YKa3aHHeE M0 OLeHHBAHMIO 3aJaHUS 2
4acTH

Bbanabl

CocraBiieHbl MPaBUJIBHO BCE YpaBHEHUE pPeaklMM (YKa3aHbI BCE
kodhurmerTsl). COCTaBICHO MOJHOE M COKPANIEHHOE HOHHOE YPAaBHEHHE

B ogHOM 13 ypaBHEHUs JomylieHa omunoka B KodhpuimeHTax uim
JIOTIyIIeHa ONTNOKA B COCTABJICHUHM HOHHBIXYPaBHEHHUAX

B nByx ypaBHEHHUSAX JOIMYIIEHBI OMMUOKK B KOd(puImeHTax uiu
nonyiieHal omunOka B ypaBHEHUU U HE 3alIMCAHO MOHHOE

B ypaBHeHuUsX HEe yKa3zaHbl KO3 OUIIMESHTHI WIH TOMYIIEHBI OIITUOKU B
COCTAaBIICHUH MTPOJIYKTOB PEAKIIUU TPEX YPABHEHUH.

N3 Bcex ypaBHEHUH JIMIIB OJTHO 3alIMCAHO BEPHO

ypaBHeHI/IH COCTaBJICHbBI HCBCPHO

O | —

3ananue 14. Pemumre 3a1auy.

3amanue - KOMOMHUPOBAHHAs 3a]la4a, B OCHOBE KOTOPOM JIBa THIA PaCUYETOB:

BBIYKCJICHHUS MaCcCOBOM A0JHU PAaCTBOPCHHOI'O BEUICCTBA B PACTBOPC U BBIYHMCIICHUC
KOJIN4YCCTBAa BCIICCTBA, MaCChl NJIN 00BEMa 10 KOJIMYCCTBY BCIICCTBA, MACCC NN

00bEMY OJJHOTO U3 PEareéHTOB WUJIU MPOAYKTOB PEAKIIUH.




ConepxaHue BEpHOTO OTBETa M YKa3aHUS MO OI[EHUBAHUIO
(momyckaroTcst HHbIE (POPMYITUPOBKH OTBETA, HE MCKAXKAIOIIKME €T0 CMBICIIA)

bamner

1) CocTaBieHO ypaBHEHUE PEAKIINU:

2) Paccuntanbl Macca U KOJTMYECTBO BEIIECTBA B PACTBOpE:

3) Onpenenén 00bEM UM Macca TpeOyeMOoro MpoayKTa peakluu Win
HCXOJ/IHOTO BEIIECTBA

OTtBeT HpaBI/IJIBHBIﬁ n HOJ'IHBIﬁ, BKJIFOYAa€T BCC HAa3BAHHBIC 3JICMCHTHI

HpaBI/IJIBHO 3aMycaHbl 2 INCPBLIX 3JICMCHTA U3 HA3BAHHLIX BBIIIC

[TpaBunibHO 3anucad 1 U3 Ha3BaHHBIX BBIIIE 3JIeMEHTOB (1- nau 2-if)

Bce aneMeHTBI OTBETa 3alUCaHbI HCBCPHO

MakcuMaJdbHbBIN 02J11

W IO~ |W

MakcumanbHOE KOJIMYECTBO 0alsIoB, KOTOPOE MOKET HAOpaTh ydaluncs,

PaBUJILHO BBHITIOTHUBINKN 3afaHus 1 yactu 14 GamioB u 3ajanus 2 yactu - 11

OaJIIoB.
MakcuMalibHOE KOJIMUeCTBO OaJIJIOB 3a BBITIOJIHEHHE BCel paboThI- 25 OaIoB.
OTBeTHI

Ne Bapmuanrl Bapuanr 2
1 35 24

2 241 135

3 35 24

4 ar T

5 413 324

6 541 552

7 4243 1214

8 3415 3352

9 1311 2212

10 ar OB

11 31,9% 12%

14 73 20

Pexomenoyeman wikana nepesooa nepsuyHsIX 6AN106 8 NAMUOALIbHYI0 WKATY

«2» «3» «4» «5»

Menee 10 10-16 17-21 22-25

Pexomendyemasn wikana nepeeooa nepeutHbvIX 041108 6 yPOGHU 00CHUNHCEHU

NIIAHUPYEMBIX Pe3Ylbmanog

Huskui IHoHM:KeHHBIH pa30BBII IToBBIIIEHHBIN Bricokuit

1-5 6-9 10-19 20-22

23- 25

7. JlonoiHUTEIbHbIE MATEPHAJIBI H 000PYA0BaHHE
Heo6xoauMo npeocTaBUTh KaxaoMy YUYEHUKY:
- YEpPHOBUK;
- Ilepuoamyeckas cucteMa XuMu4Yeckux 3jeMeHToB J[.1. Menaeneera
- Tabnuua pactBopuMocTU




BAPUAHT 1

Yacts 1

s evinonnenus 3a0anuii 1-3 ucnonv3yime ciedyrOuull psio XUMUYECKUX 2J1eMeHmO8.
Omeemom 6 3a0anusx 1-3 saensaemcsi nociedo8amenbHOCmb Yyu@dp, noo KOmopviMu
VKA3aHbl XUMUYECKUE dJIeMeHmMbl 8 OGHHOM PSIOY.

1.

2.

I)Bi 2)N

3)Br 4)P 5) Cl

Onpenennute aTOMbI KAKMX U3 YKa3aHHBIX B PAY 3JIEMEHTOB UMEIOT 3JIEKTPOHHYIO
KOH(UTYpalliO BHEIIHETO YHEPTETUUYECKOTO YPOBHS nsznpS.
N3 ykazaHHBIX B psAly XUMUYECKUX DJIEMEHTOB BBIOCPUTE TPHU IJIEMEHTA, KOTOPHIE

B [lepuonnueckont cucreme xumuueckux 3ineMeHToB 1. . MenneneeBa HaxoasTes

B I'JTaBHOM MNOATPYIIIIC OI[HOﬁ I'PYIIIIBL. Pacnomnoxure BBI6paHHBIe OJICMCHTEI B

IMOpAAKE ocJ1a0JICHUS HEMETAJINUYECKUX CBOMCTB.
N3 uncna YKAa3aHHBIX B pAAY 3JICMCHTOB BBI6epI/ITe ABa 3JICMCHTA, KOTOPLIC MOT'YT

MPOABJIATH CTCIICHD OKHUCJICHUA +7.

U3 MPCAJIOKCHHOTO IMCPCUHA BBI6CpI/IT€ ABa COCAUHCHUN:A, B KOTOPBIX ITPUCYTCTBYCT

HNOHHAas CBA3b

Ha3zBanue BeniecTBa

Kaacc/rpynna

a) TUAPOKCH]T KaJTbITHSI
0) nuruapodocdar HaTpus
B) okcup azota (V)

1) conb kucnas

2) OKCH1 OCHOBHBIM
3) OKCUJ KUCTOTHBIN
4) ocHOBaHME

a)

Cxema peakuum

HN3MeHeHHe CTENEHU OKHCJIEHUS

a3oTa
a) NH4Cl1 + CuO = CuCl,+HO+ |1)or-3 mo+2
N> + Cu 2) ot +5 o +4
6) HNOg(paga,) + Pb = Pb (NO3)2 + 3) ot 0 1o +5
H,O + NO 4) ot +5 o +2
NaHC03 F) Ca3(PO4)2
6) HO 1) PCls
B) NH3

5. YcraHoBHUTE COOTBETCTBUE MEXKITY HA3BaHHEM BEIIECTBA M KJIACCOM/TPYIIOHN, K
KOTOPOMY(-0#) 3TO BEIIECTBO NPUHAIJICIKHUT.

6. YcTaHoBuTE COOTBETCTBHE MEXKIY CXEMOU pEaKIMU U U3MEHEHUEM CTENEHU

OKHWCJIEHUS a30Ta B HEM.



B) NH; + O, = NO +H,O 5) oT -3 a0 0

7. YCTaHOBUTE COOTBETCTBUE MEXKIY HA3BAHUEM COJIU U €€ OTHOIIEHUEM K

TUIPOJIN3ZY.
Ha3Banue coJiu OTHOIEHUE K TUAPOITU3Y
a) OpoMuJ HaTpuUs 1) ruapoau3 no KaTHOHY
0) ¢ocdar kanus 2) TUIPOIIN3 TI0O AHUOHY
B) XJIOPHU HATPUS 3) TUAPOIU3 MO KATUOHY U aHHOHY
T) Cyabdua ATFOMUHUS 4) rusiposin3y HE MOJIBEPraeTcs

8. YcranoBute cooTBeTcTBHE MEXKAY (HOPMYIIOM BElecTBa U MPOAYKTaMH,
00pa3yIUMUCS IPU NIEKTPOJIN3€E BOAHOIO PACTBOPA ITOIO BELIECTBA HA

HWHCPTHLBIX JJICKTPOAAX.

dopmyJia BemecTsa IIpoayKThI 3J1eKTpOIM3a
a) Na,S 1) Cu, Br;
6) Na3P04 2) Cu, 02
B) CuBr; 3) Hp,S
I‘) AlBI’g 4) Hz, 02
5) Hz, BI‘z
6) Al, Br,

9. YcraHoOBUTE COOTBETCTBUE MCIKAY YPAaBHCHHUCM PCAKIIMU 1 HAIIPABJICHUCM
CMCHICHU TTOJIOKCHHA XUMHUYCCKOI'O PABHOBCCUA RPU yeeludeHuu oaeieHus.

YpaBHeHHe peakiuuu HanpasiieHne cMmeleHuss XUMH4€CKOr 0o
PaBHOBeCHUSA
a) 2Hor) + Oy =2H20 + Q 1) cmeniaercst B CTOpOHY MPOAYKTOB
0) Fe203(1s) + 3CO() = 2Fes) + | peakuuu
3C0O2 -Q 2) CMEIAeTCsl B CTOPOHY UCXOTHBIX
B) Nz(r) + 3H2(r) = 2NH3(F) + Q BCIICCTB
r) CO( + 2Hoy= CH30H(;) + Q | 3) HE IPOMCXOAUT CMEIEHUSI PABHOBECHUS

10.13 ipe1i10KE€HHOTO IepeYHs BHEITHUX BO3/ICHCTBUI BEIOSPUTE JIBA THIIA
peakiun, K KOTOPhIM MO>XHO OTHECTH B3aUMOJCUCTBUE MEU C XJIOPUIOM

xenesa (IID).
a) HeoOpaTumMast ') reTepOreHHas
0) KaTaTuTHYeCKas 1) 3aMEIIEeHUS
B) oOpaTumas
Yacrp 2

11. K 285 r. PactBOpa cynbdara Hatpusi ¢ MmaccoBoit gosieid conu 20 % nobasuiu 50
I 3TOM ke conu. OnpeaenuTe MacCoOBYIO JOJIIO COJIM B IOJIydeHHOM pacTBope. OTBeT
3aMMILNATE C TOYHOCTBIO JI0 IECATHIX B %%.



12. PaccTtaBpTe B ypaBHEHHH KO3(PPULIHUEHTH METOJIOM JIEKTPOHHOrO OanaHca,
YKa)KUTE OKUCIUTENb U BOCCTAHOBUTENb.

Na:S0s + KMnOs + H2SO4 = Na:SO4 + MnSOy4 + K2SO4 + H20
13. OcymiecTBUTE MpEBpaICHHUS:
C —>CO*>CO; ?KHCO;:*>CO:* CaCO3” CO:

14. Kakas macca 25 %-Hol CONSIHON KUCIIOTHI MOTpeOyeTcs A pacTBopeHust 20
rpamm okcunaa menu (I11)?



