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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeHero oo1iero oopazopanusi(OOIT
COQ), npencrabieHHbIX B DeaepaqbHOM TOCYIaPCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu npenojaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeNbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHoro oOpa3zoBanus yvammxcs 10-11 kaccos.
WN3yuenue mpeamera, peainsyeMoe B yclnoBusAX AuddepeHurpoBaHHOTO,
npoGuabHOrOo O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIMMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKE IS
OPOJOJKEHUST OOy4YeHHs] B OpraHM3anusix MnpodeccruoHaNIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCA OJHOM U3 MPUOPUTETHBIX TUCIUTUINH.

B nporpaMmvme mno XuMHM Ha3zHayeHUE MpeaMera «XUMUS» TOJydaeT
NoJpOOHYI0  MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yNibTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIENYIOIIHME BBIIIOJIHSEMbIE MPOTPaMMON IIO
XUMUU (PYHKITUN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
oOy4deHusl, BOCTIUTAHUS U PA3BUTHS 00YJaIOUIUXCS CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3aLMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaEeT
ONpeJeNICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOJ0B K (OPMHUPOBAHUIO COJAEP>KATEIIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTeIbHBIX JOCTIXKEHUH OOydYalomuxcs B
pamMKax HTOTOBOM arrecTalu B (oOpMe €IUHOr0 TOCYIapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE NPEIMETHOE COJAEpP)KaHHE, 005S3aTEIBbHOE
Ui M3y4eHHs] B paMKax OTHENbHBIX NpoQMiIeH, MpeaycMaTpuBaeT
pacupeneneHue W CTPYKTypUpPOBaHUME €ro M0 KjiaccaM, OCHOBHBIM
CoJiepKaTeNIbHBIM JIUHUSM/pa3enaM Kypca;

e JAET MPUMEPHOE paclpesiesieHne yueOHOTO BpEMEHH, PEKOMEHIyEMOT0 JJIsl
U3Y4YEHUS OTIEIbHBIX TEM;



e TpeIaracT MPUMEPHYIO TMOCIEJ0BATEIbHOCTh M3yUeHUs y4eOHOTO
Marepuaiia ¢ y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPHUIPEIMETHBIX H
MEXKIIPEIMETHBIX CBI3EH;

e JaéT METOAUYECKYIO MHTEPIIPETALNIO LIEeJIeH U 3a]a4 W3y4YeHUsl mpeaMeTa
Ha yrIyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MTPHOPUTETOB B CHCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOECHHUS OCHOBHOM 00pa3oBaTesbHON
POTPaAMMBI CpeaHETO o011ero oOpazoBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JICUCTBUH  OOy4alomerocss 1O OCBOSHHIO
COJIepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM TO3UIUSAM B TMPOrPAaMME 1O XHMHH IPEIYCMOTpPEHA
NPEEeMCTBEHHOCTh ¢ OOy4YeHHEeM XHMHH Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus. 3a IpeeTaMH YCTAaHOBIEHHOW MPOTPaMMOM TT0 XUMUU 0053aTENbHOM
(MHBapWAHTHOW) COCTABJISAIONICH COJIep)KaHUsI Y4eOHOro mpeaMera «XHMUs»
ocTaéTcsi BO3MOYKHOCTH BEIOOpA €T0 BapHATHBHOM COCTABIISIONIEH, KOTOpast JOHKHA
OTIPECISITHCS B COOTBETCTBHH C HaIlPaBJICHUEM KOHKPETHOTO NIPOMHIIsT 00yUICHUS.

B cootBercTtBUM ¢ KoHUentyaidbHbiMU mnojoxeHusMu OI'OC COO o
Ha3HAYCHWW TMPEAMETOB 0a30BOT0 M YIUIyOJNEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO O0yUYEHHS Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUSs
XUMHSI Ha YpOBHE YIIyOJNEHHOTO W3YyYEeHHs HaMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MTOCJIETYIOUIUM 3TAINlOM MMOTYyYEHUS] XUMUYECKOT0 00pa30oBaHus
B paMKax U3YYEHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCIUIUIMH B By3aX U OpraHU3alMsIX CPETHErO MPOPECCHOHATBHOTO 00pa30BaHMsl.
B sTo0li cBs3U n3yueHue npeameTa « XuMush» OpUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
paclipeHre | YIUIyOJIGHHE TEOPETHUYECKOM M MPAKTUYECKOM TMOJITOTOBKHU
00ydJaromuxcs, BRIOPABIINX OMPEACIEHHBIN NMPOoIb 00ydYeHUs, B TOM YHUCIE C
NEPCTIEKTUBON  TMOCJIENYIOMEr0 TOMyYeHHs] XUMHYECKOro oOpa3oBaHHs B
opraHu3anuax MnpopeccuoHalbHOrO oOpa3oBanusi. Hapsingy ¢ »Tum, B cCBeTe
tpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJabTaTaM OCBOEHUS (eaepaabHOi
o0pa3oBaTeIBLHOM MPOTrpaMMBbl CPEHETO OOIIETO 00pa30BaHUs U3YUCHHE MTPEAMETa
«XUMHS» OPUESHTUPOBAHO TAK)KE HA PEIICHUE 3a]1ad BOCIUTAHUS U COIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHME y HUX OOIMICHMHTEIICKTYaIbHBIX
YMEHUH, YMEHHHA palMoOHAIM3AIMU y4eOHOTO Tpyaa W 00OOMEHHBIX CIOCOOOB
JESATETHHOCTH, UMEIOIUX MEXKTUCIUTUTMHAPHBIN, HAIIPEIMETHBIN XapaKTep.

CocraBasionuMu npeaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydYeHUS
ABJISIIOTCS  yIIIyOn€HHble Kypcbl — «Opranuueckas xumus» U «OOmas u
HeopraHuveckas xumusi». [Ipu ompeneneHun Moaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3alliyd COJACPKAHUS OTUX KypCOB B TMPOTPaMME IO XHMHHU 3a OCHOBY
npuHATH mojoxeruss PI'OC COO o paznmuumsx 6a30BOTro U yriyoJIEHHOTO ypOBHEH
W3Yy4YCHUS TIPEIMETA.

OcHoBY copaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpPTraHWYECKass XHUMWUS» COCTABIIIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUH U



YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyYEHHMs IpeaMeTa. JTa CUCTEMaA
3HAHMM TOJy4YaeT ONpeJeNEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN O0BEM (PAKTOIOrMUYECKOTO MaTepraia.
Tak, Ha yriyOJ€HHOM YpPOBHE H3y4yeHHUs NpeaMera obecredeHa BO3MOMXKHOCTb
3HAYUTEIBHOTO YBEIMUYEHUS 00BEMA 3HAHUH 0 XUMHUYECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACUIMPEHMs U YTIyOJeHUs PEeICTaBIEHUN O CTPOCHUH
BEIIECTBA, XUMHUYECKON CBA3M U 3aKOHOMEPHOCTSIX MPOTEKAaHUS pPEAKIUH,
paccMaTpUBAEMBbIX C TOYKM 3PEHUS XUMHUYECKOW KMHETHKHM M TE€PMOJHUHAMHKHU.
N3yuyenue nepuognyeckoro 3akoHa U llepumonnueckoil cUCTEMBl XUMHUYECKUX
AJIIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUM Mpu € 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MeXaHu3MOB €€ oOpa3oBaHus. M3ydyeHue THUIOB peakHil JOMOJIHAETCS
dopMupoBaHUEM TpeACTaBICHUH 00 DIEKTPOXMMHYECKUX Ipoleccax U
AJIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XuMuu 1npu
PacCMOTPEHUU PEaKLUHMOHHOM CHOCOOHOCTH COEAUMHEHUN yhemnsieTcss ocoloe
BHUMaHHE BOMpOcaM 00 3JEKTPOHHBIX 3 PeKTax, 0 B3AUMHOM BIIMSHUH aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEP KaHNe KypCOB XUMHUH yTiIyO0aEHHOTO
YPOBHS U3y4YEHUS JIsl KJIACCOB OIpeAesIEHHOTO poduiis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpPY M XapakTep JAOINOJHEHHH K oOIed cuctemMe MpeAMETHBIX 3HAHHI)
OKa3bIBAlOT BIIMSAHUE CMEXHBIE TMpeaMeTsl. Tak, HampuMmep, B COJEpPKAHUU
npeaMeTa i KJIACCOB XMMUKO-(U3UYecKOro npoduis O0NblIoe 3HaUeHHe OyTyT
UMETh 3JIEMEHTHI Y4eOHOTro MaTepuasa o oomen xumun. [Ipn u3ydyenuu npenmera
B JIaHHOM Clly4ae akIeHT OyJeT clellaH Ha OOIIHOCTh METOAOB IIO3HAHWUS,
OOILTHOCTH 3aKOHOB U TEOPHM B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJIApHAs TEOPHS
(MonekynsipHast TeOpusi B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILLECTB U IPYTOE.

B TO Xe BpemMs B colepkaHUM TpeaMera g KIAacCOB XHMHUKO-
Oouosiorudaeckoro mpoduiis OOJBIIUN yACHbHBIM BeCc OyJeT MMETh OpraHuYecKas
xuMus. B 3ToMm ciiydae nmpeaocTaBisieTcss BO3MOKHOCTD AJis 60jiee 00CTOSATENbHOTO
pPacCMOTpPEHUsT XUMHUYECKOW OpraHu3aluy KJIETKH KaKk OMOJIOrMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPHUMEPY, TAKHUE CTPYKTYpPHbIE KOMIIOHEHTHI, Kak
JUNH]IBI, OETIKU, YTI€BO/bl, HYKJIEHHOBbIE KUCIOTHI U apyrue. [Ipu sToM 3HaHUs O
COCTaBE U CBOMCTBAxX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM Uil M3YYEHHMsI CYIIHOCTH IPOLIECCOB (POTOCHHTE3A, JBIXAHMS,
MUIIEBAPECHMS.

B mnnane ¢opmupoBaHus OCHOB HAy4yHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITa MPAKTUYECKOTO MPUMEHEHHS HAYIHBIX
3HAaHMM M3ydeHHE npeaMera «XuMUsS» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4€OHBIMM MpEAMETaMH, BXOISALUIUMH B COCTaB
npeaMeTHbix obnactell «EcTecTBeHHO-HayuHble MNpenMeTsl», «MaTemaTuka u
nHopMatuka» u «Pycckuil sI3bIK U IUTEpATYpay.



[Ipu n3yuenun yueOHOro npeamera « XumMus» Ha yriyoJ€HHOM YpOBHE TaKxke,

KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero oduiero oopazopanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYMMOCTHU SIBJISETCS (POPMHUPOBAHUE OCHOB HAYKHU
XHUMHH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON NEATENbHOCTH
YeJI0BeKa U OJJHOI0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pellienue 3Toi 3a1aun Ha
yriayOia€HHOM YpOBHE M3yY€HHs NpeIMeTa MPEeaIoyiaraeT peanu3aluio TaKUX
LeJIeH, KakK:

dbopmupoBaHue MpEACTaBICHUN: O MaTepuaJbHOM  €IMHCTBE  MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SBJICHUM MPUPOABI, O MECTE XHUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeAYIeH pojii B 00ECIIEYEHUH YCTOMUYUBOTO
Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUH MPOOJIEM IKOJIOTUYECKOM, SHEPTEeTUIECKON
U THIIEBOM OE€30MacHOCTH, B PAa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX
MaTepuagoB, HOBBIX HCTOYHHKOB HDHEPTHH, B OOECIEUYEHUU PAIMOHAIHHOTO
PUPOJIOTIONIH30BaHMS, B (POPMUPOBAHUU MHUPOBO33PECHUS U OOMIEH KYIbTYpPhI
YeJIOBeKa, a TakKKe DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpEE;

OCBOCHHE CHCTEMBI 3HAHUMH, JIEKAIINX B OCHOBE XMMHUYECKOM COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MHUpa: GyHIAMEHTAIBHBIX MMOHATHH, 3aKOHOB U
TEOpPUN XUMHH, COBPEMEHHBIX MPE/ICTABICHUIN O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YpPOBHAX — aTOMHOM, HOHHO-MOJICKYJISIDHOM, HAJAMOJEKYJIIpHOM, O
TEPMOJUHAMUYECKUX M  KUHETHYECKMX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKUX PEaKIUi, 0 XMMUYECKOM PaBHOBECUH, PACTBOpPAX U AUCIEPCHBIX
cucreMax, 00 OOITMX HAYYHBIX MIPUHITAIIAX XUMUYECKOTO TIPOU3BOICTBA;
dbopmupoBaHue y 00y4yaromuxcss 0CO3HAHHOTO TTOHMMAaHUsI BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHYECKUX 3HAHUH N1 OOBSICHEHUS KIIFOUEBBIX UJICH U MpoOIemM
COBPEMEHHON XUMHH, JIJIs1 OOBSICHEHUS ¥ TPOTHO3UPOBAHMS SIBICHUHN, UMEIOITUX
€CTEeCTBEHHO-HAYUYHYIO TIPUPOJY; TPAMOTHOTO pelIeHHs TPoOIIeM, CBI3aHHBIX C
XUMHUEN, MPOTHO3UPOBAHUS, AaHAIM3a U OLEHKU C MO3UIHUN 3KOJIOTMYECKOMN
0€301acHOCTH TIOCNIEJACTBUNA OBITOBOM M TPOU3BOJICTBEHHOH JEATEIHLHOCTH
YEeJIO0BEKa, CBSI3aHHONW C XMMHUYECKHM IPOU3BOJICTBOM, HCIOJb30BAHUEM W
nepepadboTKOM BEIIECTB;

yrayOJICHHE TIPEICTaBICHUN 0 HAYYHBIX METO/IaX TTO3HAHMS, HEOOXOAUMBIX IS
npuOOpEeTeHUs] YMEHUW OPHUEHTHUPOBATHCS B MHUpPE BEIIECTB M OOBICHCHUS
XUMHUYECKUX SIBJICHUM, HMMEIOIUX MECTO B MNPUPOAE, B MNPAKTHYECKOU
JICITEIbHOCTH U TIOBCEJHEBHOM KHU3HU.

B mmane peanmm3anuu NEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BHUBAOIIMX
(GYHKIIUN TIEIIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero o0pa3oBaHUS NPHU W3YYCHHU
npeaMmera «XuMUsS» Ha yIIyOnEHHOM  YpPOBHE 0OCOOYI0  aKTyaJdbHOCTH
MPUOOPETAIOT TaKWeE 1EIH U 3a7a9d, KaK:

BOCIIUTAHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBICHUW MPUPOJbI, YBAXKEHUS K
pOoILIECCy TBOPUECTBA B 00JIACTU TEOPETUUECKUX U MPUKIAJTHBIX UCCIEA0BAaHUN
B XUMUHU, POpMHUPOBAHNE MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;



e pa3BUTHE MOTHBAallMM K OOYYEHHWIO W T[IO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CAMOBOCIHUTAHUIO Ha OCHOBE YCBOEHHUS OOIICYEITOBEYCCKUX
LICHHOCTEH;

e pa3BUTHE IMO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYAIbHBIX W TBOPYECKUX
criocoOHOocTe  oOydaromuxcs, (OpPMHUPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOPa30BaHMIO U HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIIEITHOU npodeccuoHaNbHON 151 00111eCTBEHHOM eI TEIIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37IOPOBBIO U MOTPEOHOCTH B 3JI0POBOM
oOpa3se XK13HH,

e (opmMupoBaHHEe yMECHUH U HABBIKOB PA3yMHOT'0 TIPUPOJIONIOIB30BAHUS, PA3BUTHE
OKOJIOTHYECKON KYJIBTYpBl, MPUOOPETCHUE OMbITa OOIIECTBEHHO-TIOJIC3HOM
AKOJIOTUYCCKOU JIeITeITLHOCTH.

OO611ee ynciIo 4acoB, MPEAYCMOTPEHHBIX JIJIST U3YUYCHUS XMMHH Ha YTITyOJIEHHOM
YPOBHE cpeJiHero ol1ero oopa3zoBanus, coctapisieT 204 yacos: B 10 knacce — 102
yaca (3 yaca B Heenmo), B 11 kinacce — 102 gaca (3 yaca B Henelo).

COJIEPKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne OCHOBbI OPraHMYeCKOl XUMMH.

[Ipenmer u 3HaUEHUE OPTraHUYECKON XUMUU, TIPEICTABIIEHNE O MHOTO00pa3uu
OpraHUYECKUX COECTUHEHU.

DONEKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasieHTHbIE BO3MOKHOCTM aToMa yIJiepoja. XHUMHUYEcKas CBsS3b B
OpraHUYeCcKUX COeAMHEHUSIX. TUIBI THOPUIU3AIIMN ATOMHBIX OpOUTANIel yriepoa.
Mexanu3mbl  00pa3oBaHWsS KOBAJCHTHOW CBs3M (OOMEHHBIH W JIOHOPHO-
aKIenTopHbIN). THIBI NEepeKphIBaHUS AaTOMHBIX oOpOuTajged, ©- W T-CBS3U.
OnuHapHas, 1BOMHAs W TpouHas cBs3b. CIocoOBI pa3phiBa CBSI3EH B MOJIEKYJax
opranndeckux BemectB. [loHsiTHe O CcBOOOAHOM pagukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuit A.M. bytiepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYeCKUX COeAMHEHUH. MONeKynspHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyNIbl pa3IUYHBIX BHJAOB: pa3BEPHyTas, COKpalI€HHAs,
ckenetrHas. M3omepus. Buuabl wu30Mepuu: CTpyKTypHas, MPOCTPAaHCTBEHHAs.
OneKkTpoHHbIE 3P(DEKTHI B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHbBINA 1
Me30MEepHBIHN 3P eKThI).

[IpencraBnenne o KimaccupuKaMK OpraHUYECKUX BemiecTB. lloHsaTHe o
dbynakimonanpHON rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJIEJIbHBIX MPEICTaABUTEIEH.

OcobeHHocTy W Kiaccu(UKalMs OpraHUYeCKuX peakuuil. OKUCIUTEITBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
03HAKOMJICHHE ¢ 00pa3laMyi OPraHMYECKUX BEIIECTB U MaTepraiaMu Ha UX OCHOBE,
OMBITHI TIO MPEBPAIICHUI0 OPTaHMYECKUX BELIECTB MPU HarpeBaHuu (IJIaBJICHUE,
oOyrJIMBaHWE M TOPEHHE), KOHCTPYUPOBAHUE MOJETEH MOJEKYJT OPraHHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanbl. ["'omosiorudeckuii pssi aakaHoB, o0mias GpopmMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anys aToMHbBIX opOuTanel yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBa
aJIKAHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: pEAKIMU 3aMEUICHUs, H30MEpHU3alllH,
JNETUJIPUPOBAHMS, IUKIU3ALNHU, UPOIU3a, KPEKUHTa, ropenusd. IIpeacrasienue o
MEXaHHM3ME PEaKIMi paUKaJIbHOrO 3aMELICHUSI.

Haxoxpaenue B npupoae. CriocoObl MOTydYeHUsI M1 TPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O6mIas dhopmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHMS M1 XUMHUYECKUX CBOMCTB MaJbIX (IIUKJIOMPOTAH, IUKJIO0yTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTEeKCaH ) IUKIIoankaHoB. CriocoObl MOMy4eHUs U PUMEHEHNE
UKJIOAIKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHOB, 001Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-TUOPUIH3aLIUs
aTOMHBIX opOuTaneil yriaepoga, o- u m-cBsi3u. CTpyKTypHass U TeoMeTpuyueckas
(umc-tpanc-) uzomepus. Ousnyeckre CBOWCTBA AIKEHOB. XMMUYECKHUE CBOMCTBA:
peaKkiuu NPUCOCAVHEHHUS, 3aMEIICHHUS B O-TIOJIOKEHHWE TIpU JBOWHOWU CBS3H,
nosuMepu3aunn U okucienus. [IpaBuno MapkoBHrKoBa. KauecTBEHHbBIE peakuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOIYyYeHHS M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHBIE, N30HMPOBAHHEIE,
KymynuposaHuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS M XUMUUYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoeaunenue. [lonnmepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsI U TPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psaja alnkuHOB, 001mas Gopmysa, HOMEHKIATypa U
n30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTasel yriepoaa. @U3WYecKue CBOWCTBA AJTKUHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKIIUU TPUCOCANHEHUS, TUMEPU3ALNHN U TPUMEPU3ALIUH,
OKHCJIEHUs. KUCTIOTHBIE CBOMCTBA ATKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KadecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKWHOB.

ApomaTuyeckue YrieBOJOpoAbl (apeHbl). ['OoMONOrMYecKkuil psii apeHoB,
obmast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJIOPOJIHOM pajJuKale, peakluud NPUCOECIUHEHUS, OKUCJIECHHUE TOMOJIOTOB
Ooenzona. IlpeacraBieHue 00 OpHEHTUPYIOUIEM JEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKWIbHBIX paJUKaIOB, KapOOKCUIBHOM,



TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctuposa. CnocoObl MONy4YeHUs U
MIPUMEHEHHUE apOMAaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. IlonytHeie HedTaHbIE ra3bl. HedTh u €€ nmpoucxoxaeHue.
Kamennslii yronap U npoayKkTsl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKUN), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIE€BOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUJIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIY,
aMmuHOrpymnmy. JlelicTBMe Ha TraJoreHIpPOU3BOAHBIE BOJHOTO M CIIMPTOBOIO
pacTBopa MmEnoun. B3anMOIEeNCTBUE IUTajlOT€HAIKAHOB C MAarHMe€M W LHUHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITYy, TEXHHUKE U TPU CHHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHOUM BOJIbI, pacTBOpa IEpMaHTraHaTa Kaliks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriepo/ia ¥ BOJAOPO/a B OPraHMUECKUX BEIIECTBAX, OJYYEHUE STUIICHA U U3YUEHUE
€ro CBOWCTB, O3HaKOMJIeHUE ¢ KoyuekuusiMu «Hedtb» u «Yromnby, ¢ oOpazuamu
IJ1aCTMAcC, KaydyKOB W PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB H
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

IIpenenbHble ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKyNl (Ha nOpuMepe
METaHoJa M 9TaHojia). [oMosjoruueckui psa, obmas dopmyna, H30MEpus,
HOMEHKJIaTypa U kiaccudukanusa. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JIelicTBUE ATaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — OTUIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMH, KAU€CTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M uyenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHosn. TokcuyHOCTh (heHora.
CrnocoObl osrydyeHus u npumenenue penona. Genondopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpymnmbl. ['oMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJIETUIOB H
KETOHOB. XMUMUYECKUE CBOMCTBA alIbJIETUI0B U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anbJIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U TIPUMEHEHUE AJIbJACTUA0B U KETOHOB.

OHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEaKIUH C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. I[IpeacTaBuTenu BBICHIIHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U PUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxubie 23¢upsl. ['oMonornueckuii psg, oOmas (opMyna, uzoMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHME CBOWMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpEIE.

Kupsel. Ctpoenue, Gpuznyeckue 1 XUMUUECKHE CBONCTBA KUPOB: THAPOJIHU3 B
KHUCIION M 1mIesIo9HoN cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKHUpBbI B IpUpoAE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U Toymcaxapuabl). MoHocaxapuabl: TJOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B Mpupojge. DOTOCHHTES.
XUMHYECKUE CBOVMCTBA TJIFOKO3bI: PEAKIIMU C YYACTHUEM CIIUPTOBBIX U AJIbJACTUIHOMN
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIIOKO3bI, ¢&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBimBaronye 1 HEBOCCTAHABIMBAIOIIME AUCaxapuibl. [ uapoins
nucaxapunoB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IJIMKOTeH W 1eurosio3a. CTpoeHHEe MaKpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaja: THAPOJIM3, KA4ECTBEHHAas pPEakius ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUTIOJIO3bI: THAPOJN3, MONydeHHe 3GUpOoB eiToio3bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHHS BEIIECTB M WX MPEBpaICHMUIA:
PacCTBOPUMOCTH PA3JINYHBIX CIIUPTOB B BOJIE, B3AUMOJICHCTBHE ATAHOJIA C HATPUEM,
OKHMCJIEHHE 3TWJIOBOI'O CIHUPTa B aJbJETH] HAa pacKaJ€HHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHUE JTUJIOBOTO CIHPTa AMXPOMATOM Kalus (BO3MOXKHO HCIIOJIb30BaHHUE



BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeTuAbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u rugpoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBoWcTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa oKo3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBrue kpaxmana ¢ HOAOM,
pelieHrne DJKCIEePpUMEHTAIBHBIX 3a1ad 1o TtemaM «CroupTtel W (DEHOJbI»,
«Kap6onoBsie KuciaoThl. Cl0KHBIE A(UPBD».

A3oTcoJep:Kkaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaKka. Kiaccudukaius aMUHOB:
anudpaTUueCKue W apoOMaTHYECKHe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenue mosekysn, oOmas ¢gopmyia, U30MepHUsi, HOMEHKIATypa U (U3HUECKHUe
cBoicTBa. XUMHUYECKOE CBOMCTBA ann(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Counu aKunaMMOHU4.

AHWINH — IPEeICTaBUTEb aMUHOB apoMaThieckoro psiga. CTpoeHrue aHUINHA.
B3anMmHOe BiIMsSHHME Tpynm aTOMOB B MoJieKyJe aHuianHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHuinHA. KadecTBeHHbIe peakiuu Ha aHUIUH. CrocoOsI
MOJIydeHUsT W TpuMeHeHue anudatuyeckux amuHoB. [lonydenwe aHuiIMHA U3
HUTPOOEH30J1a.

AmMuHOKHCTOTEL. HOoMeHknaTypa u uzomepusi. OTaenbpHbIe TPEACTAaBUTEIN O
AMUHOKHCJIOT:  TJIMIMH, aJaHuH. @Ou3nuecKkue CBOWCTBA  aMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 M TUPOJIA3 NENTUIOB.

benku kak npupolHble moauMmepbl. llepBuyHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBa OEJKOB: THUAPOJIM3, JCHATYpALMs,
KayeCTBEHHBIE PEaKINKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HX MPEBpPALICHUI:
pacTBopeHHe OEJIKOB B BOJE, JE€HATypalus OEIKOB MPU HArpEBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTAIbHBIX 3a/Jad [0 TeMaMm
«A30TCcoaepKalllue OPraHNIECKUE COETUHEHUS» U «Pacrno3HaBaHue OpraHnYeCKuX
COCIMHEHUI.

BbicOKOMOJIEKYISIPHBIEC COCAUHECHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIHUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHS.

[lonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). Yrunusamnus u nepepadoTka miacTUuKa.

DnacToMephl: HaTypaJbHBIH KayuyK, CUHTETUYECKHE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).



[Tonumepsr CIELUATIBHOTO Ha3HAYCHUs (Tedion, KeBJap,
AIIEKTPOINIPOBOISIINE MOJIMMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTALHBIE METOABl HM3YyYCHHS BEUIECTB M WX NPEBPAIICHUMN:
O3HAaKOMJICHHE C oOpa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, PCIICHHE OKCIIEPUMEHTAIBHBIX 3adad 1o Teme «Pacrmo3HaBanue
TTACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxxnenue MOJEKyIIpHOH (GOpPMYNIBI OPraHMYECKOTO0 COCIMHCHHS II0
MacCOBBIM JIOJISIM 3JICMEHTOB, BXOJISIIIMX B €T0 COCTAB, HAX0XKICHUE MOJICKYJIIPHOM
(bopMyJTbI OPraHUYECKOTO COSTMHEHUS 110 Macce (00bEMY) MIPOYKTOB CrOpaHus, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUUM W/WIM HCXOAHBIX
BEIICCTB, YCTAHOBJICHHE CTPYKTYPHOW (DOPMYJIbl OpPraHWYECKOTO BEIIECTBA Ha
OCHOBE €ro0 XMMHYECKHX CBOWCTB WMJIM CIOCOOOB TOJYYCHHsI, ONpeaAeIeCHUE AOTH
BBIXO/1a MPOAYKTA PEAKIIMH OT TEOPETUICCKHA BO3MOKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanust MeXIpPEeIMETHBIX CBSI3eH MPU U3YYCHUH OPTaHUYCCKOW XUMHUH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOUIUX ECTECTBEHHO-
HayYHBIX TIOHATHH, TaK ¥ TOHATHH, NTPHHATBIX B OTJCIBHBIX THpeaIMeTax
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO01IKe ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SABJICHUE, HAYYHBIH (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajlu3, CHUHTe3, Kiaccudukaius, HaOIOJIeHUEe, H3MEpEeHue,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, MOJEKya,
HHEPreTUYECKU YpOBEHBb, BEIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (U3MUYECKUE BEITUYHHBI, €IUHHUIIBI WU3MEpPEHHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorus: kmerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TETepOTPO(HBIN TUI NMUTAHUSA, OPOKCHHE,
doTtocuHTEe3, IbIXaHWE, OEJKW, YIIEBOAbL, >KUPBI, HYKICHMHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLITUBO.

TexHomorusi: MUIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHUTAHMS,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnveckne OCHOBbI XUMHUMU.

AtoM. CocTaB aTOMHBIX sjiep. XuMuueckui snemeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH U
noaypoBHH. ATOMHBIE opOuTanu. Kinaccubukanus XuMudecKux 31eMeHTOB (S-, -,
d-, f-snementsl). PacmpeneneHue SIIGKTPOHOB IO aTOMHBIM — OPOUTAIISM.
DNEeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB NMEPBOT0O—UETBEPTOrO MEPHOJIOB



B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHM, DJICKTPOHHbIE KOH(PUTYpaIIM HUOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsa3b NEPUOANYECKOr0 3akoHa M [leproguyeckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIIOKHBIX BEUIECTB 10 TPYIIAM U IEPUOAaM. 3HAUEHUE IEPUOANYECKOTO
3akoHa /.M. Menneneena.

XuUMHYECKass CBfA3b. BHUIbl XMMHUUYECKOM CBA3U: KOBAJECHTHAsA, HWOHHAsi,
MeTayuTndeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBSA3U: OOMEHHBIA H
JTOHOPHO-AKIIENTOPHBINA. DHEprus U JyuHa cBsi3u. [[oIIpHOCTh, HANPABIEHHOCTH U
HACBHIIIAEMOCTh KOBaJIEHTHOW CBsi3U. KpartHble cBsizu. BopopoaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AaMMOJCUCTBUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTHM aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha MPUMEPE COCAUHECHUMN
AJIEMEHTOB BTOPOTO MIEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeAMHEHUSIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeNib, JIMTaH/Abl. 3HAYE€HHUE KOMIUIEKCHBIX COCIUHCHUH.
[ToHsTHE O KOOPAMHAIITMOHHOW XUMUHU.

BemiectBa  MOJIGKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTpO€HUs.  TuIbl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOKMCTBA BEILIECTB.

[TonaTue o nucnepcHbIx cucremax. Mctunublie pactBopsl. IIpeacrasienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPAIMU PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOpPE, MOJISIpHAsl KOHLEHTpauus. HacelleHHsle u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTD. KprcTaiuioruaparsl.

Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
Ha3BaHUS OTACIIbHBIX MPEICTABUTENIE HEOPraHUUYECKUX BELIECTB.

Kiaccudukanuys XuMAYECKUX pPeakIvii B HEOPraHUYECKOW M OpraHUYeCKOU
XUMUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHs W IpPEBpalleHUs
HHEPTUU MPU XUMHUYECKHX peakiuusx. TernoBbie 3Pp(HeKThl XUMUYECKUX PEaKIUi.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOU peaKiuu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsle peakuuu. Katanus u katanu3aTopsl.

OOpatumblie ¥ HEOOpaTUMBIE peakui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0o paBHOBecHUs. (DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuunu. [Ipunnun Jle [larense.

OnekTponautuyeckas aucconuanusa. CuiibHble U cla0ble 3IEKTPOJIMTHIL.
Crenenp gucconumanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAsi, HEWTpasbHas,
menounas. Bonoponusiii mokazatens (PH) pactBopa. I'maponus comneid. Peakuuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakunu.  CTeneHb  OKUCIICHHUS.
Okucnurenb M BOCCTaHOBUTENb. lIpomecchl OKHCIEHUS W BOCCTaHOBJICHMS.



Baxueillue OKUCIUTENM W BOCCTAHOBUTENU. MeETOHI 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAILCHUI:
paslioKeHUe TMepoKCHAa BOJOPOJa B MPUCYTCTBUM KaTallu3aTopa, MOACIH
KPUCTAJTUYECKUX PEIIETOK, TPOBEACHUE PeaKIuii HOHHOrO 0OMeHa, orpesieecHue
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, HM3YYCHUE BIUSHUS Pa3JIMUHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOM pEAKIMU W TIOJOKEHHE XUMHYECKOIO
paBHOBECHS.

Heopranuuyeckass XuMus.

[Tonoxxenne HemeTamwioB B [lepuoandeckoi cucteMe XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa u 0COOCHHOCTU CTpOEHUS MX aToMoB. dusnyeckue CBOWCTBA
HEMETAJIJIOB. AJUIOTPONUS HEMETAIIOB (Ha MPUMEpPE KUCTIOpoia, cephl, pochopa u
yraepoa).

Bonopon. Ilonmydyenue, ¢gusnueckne M XMMHUYECKHE CBOMCTBA: PEaKIUHU C
MeTaJlaMu U HeMeTaJljlaMi, BOCCTAaHOBUTEbHBIE CBOMCTBA. ['uapuasl. TormuBHbIE
AJIEMEHTHI.

lNanorensl. Haxoxaenue B mpupoje, crocoObl MoJydeHHs, (HU3UYECKHUE U
XUMUYECKHE CBOMCTBA. ['amoreHoBoiopoibl. BakHeime KuciopoicoaepKaime
coeIMHEHHUs TrajoreHoB. JlabopaTopHbie U MPOMBIILUICHHBIC CIIOCOOBI MOTYUYCHHUS
rajioreHoB. [[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopon, o3on. JlabopaTopHble M NPOMBINUICHHBIE CIOCOOBI MOTYy4YEHHUS
kuciopona. Ouznueckue U XMMUYECKHE CBOWCTBA U MPHUMEHEHHUE KUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnaenwe B mpupone, CrocoObl ToJNydeHus, (uanyeckue u
xumuueckue cBorictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(V1). CepHucTtas u cepHast KUCIOTHI U UX coti. OCOOCHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeHeHnne cepbl U €€ COeTUHEHU.

Azor. HaxoxneHue B TpupOJe, CIOCOOBI TONy4YeHHUs, (u3nueckue u
XUMUYECKHE CBOMCTBA. AMMMAaK, HUTPUIbl. OKCHUIIBI a30Ta. A30THCTasi U a30THas
KUACTIOTHI U UX colii. OCOOEHHOCTU CBOMCTB a30THOM KHUCIIOTHL. [I[puMeneHue a3ora
U €ro COeTMHECHHM. A30THBIE yI0OpEHUS.

®dochop. Haxoxaenue B mpupoje, crnocoObl MONydeHUs, (Pu3ndeckue u
xumudeckue cpoiictBa. dochunpr u pochun. Oxcuast docdhopa, dochopnas
kucinota u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuit. DocopHbIe
ynoOpeHus.

VYrnepon, HaxoXIeHWE B OpUpoJe. AJUIOTPONHbIE  MOAU(DUKAIUY.
du3znueckue W XUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrnepopa(lV), yronpHast kucnora u eé
coli. AKTHBHPOBAaHHBIH yroyb, amcopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPA30BaHHBIX YIIEPOIOM, U €ro
COCIMHEHU.



Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJy4YeHUs, (PU3NYECKHE U
xumuueckue cBoictBa. Oxcupa kpemuusA(lV), kpeMHueBas KUCIOTA, CHIIMKATHI.
[IpumeHeHue kpeMHus U ero coeAuHeHuil. CTeKI0, ero noxy4eHue, BUAbl CTEKIA.

[Tomoxxenne mertamnoB B [lepuoguueckon cuCTEME XUMHUYECKHAX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOrmme
¢uznueckue cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CruiaBbl METAIIOB.

DNEeKTPOXUMUUYECKUN Pl  HampskeHui MeTawioB.  OOmme  CcrnocoOsl

MOJIY4ECHHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETALTY pPrus,
anekTpoMeramnyprusd. Ilonsitue o xoppo3uum MeramioB. CrnocoObl 3allUThl OT
KOppO3UHU.

O6mas xapaktepuctuka metauioB |A-rpymnmer [lepuoandeckolt cucTembl
XUMUYECKHUX dJeMeHTOB. Hatpuii u kanumii: nonydueHue, Gu3ndecKue 1 XUuMHUUECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapakrepuctuka MetamuioB |IA-rpynmbr [lepronuyeckoit cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Marauii M KaublUi: TmoJydeHue, QU3NYecCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB W WX COCIUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AIOMUHUN: TIOTydeHue, (GU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
POCTOTO0 BEIIECTBA W €r0 COSAWHCHHH. AMQOTEpHBIC CBONCTBA OKCHUIA H
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

OO6miass XapakTepHCTUKa MeETaIOB Mo0ouHbIX mnoarpymnn  (b-rpymm)
[lepronuyueckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auUXpoMaTthl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [lonydyeHne u npumMeHeHue xpoma.

OU3UYECKUE W XMMHUYECKHE CBOMCTBA MapraHlla M €ro COCIUHCHUU.
Baxwueiimue coeaunenusi wmapranua(ll), wmapranuma(lV), wmapranna(V1) wu
mapranna(VIl). Ilepmanranat kanaus, €ro OKUCIUTEIbHbIC CBOMCTRA.

dusznueckne W XMMHYSCKHE CBOMCTBA JKejie3a U ero coeauHeHnil. OKCHUIIBI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [Tonydyenne u npuMmeneHue xene3a u
€ro CILUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenuHeHui. [lonyuenue u
MIPUMEHEHUE MEU U €€ COCIUHEHHUI.

[uuk: momydyeHue, (U3MYECKUE U XMMHUYECKHE CBOHCTBA. AM{QOTEpHBIC
CBOMCTBA OKCHJIa U THUJIPOKCH/IA IIMHKA, THIPOKCOKOMILIEKCHI IIMHKA. [IprumeHenue
MUHKAa U €r0 COeIUHCHUMH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
H3ydeHne oOpas3lloB HEMETaJUIOB, TOpeHHe cephl, gocdopa, Keine3a, MarHus B
KHCIIOpOJIe, M3y4YeHue KoiieKuuu «MeTamibl U CIUIaBbl», B3aMMOJICHCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METAIIIOB C BOAOUW (BO3MOXHO HCIOJIL30BAHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA W Kejle3a C pacTBOpaMH KHUCIOT U
1ie04Yed, Ka4eCTBEHHbIE PEaKIIMi Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOAOPOA



W KaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCUIOB AIOMUHUS W IMHKA C
pacTBOpamMu KHCJIOT W IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a]a4 M0 TeMaM
«l"anorenn», «Cepa u €€ coeauHEHUs», «A30T U (dochop U UX COCAUHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX HOTPYIII.

XUMUS U )KU3Hb.

Ponb xumum B o6ecriedeHn yCTOMYMBOTO pa3BUTHUs yenoBeuecTsa. [lonsrue
0 HAyYHBIX METO/AaX MO3HAHUSA U METOJOJIOTUM HAYYHOTO HccieqoBanus. Hayuneie
MIPUHIIMIIBI OPTaHU3aAlUA XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBIIIITIEHHBIE CTTIOCOOBI
MOJTyYeHHUs BaXXHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpPHOU
KHUCJIOTBI, MeTaHoa). [IpoMbliiieHHbIe CTIOCOOBI MOTYYEHUS] METAJIJIOB U CIUIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeAbl U €ro NocaeACTBUs. Poias xumun B
o0ecrieueHU YHEPTETUUECKON OE301TaCHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpEnaparoB. Poiab XuMHUM B pa3BUTUU MEIUIVHBI.

XUMHS TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poiab Xxumuu B
obecrieyeHUH MUIIEBON 0€30MMacHOCTH.

Kocmernueckue u mapdromepnsie cpenctsa. beitoBas xumus. IlpaBuiia
0€3011acCHOT0 UCIIOIL30BaHUS MPETApaTOB OBITOBOM XMMHUU B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTEILCTBE: BAKHEUININE CTPOUTEIbHBIC MaTepHalibl (IEMEHT,
OCTOH).

XUMHS B CEIIbCKOM X03siicTBe. OpraHMvecKue U MUHEPaIbHBIC YI0OpCHHS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpackKu, CTEKJIO, KepamuKa.
Marepuansl 118 371eKTpoHUKH. HaHOoTEXHOI0THH.

Pacuérnsbie 3anaun.

Pacuérel: Macchl BemecTBa WM 00BEMA Ta30B MO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WM 0O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEIICCTB, MACChI
(00BEMa, KOTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO U3 BEIIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIM OJTHO
M3 BEIIECTB JAHO B BHUJE pacTBoOpa C ONPEACIEHHOW MAcCCOBOM JIOJIEH
PAacCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU U MOJISIPHOM KOHLIEHTPAILIMU BELIECTBA B
pacTBOpE, A0JIU BBIXOJA MPOJYKTA PEAKIIMN OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHM4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHMA, TaK W IMOHSTHH, IPUHATHIX B OTICIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(pUKAIsI, EPHOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMUP, ATOM, JIEKTPOH, POTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPI€THUYECKHI YPOBEHB, BEMIECTBO,
Teno, O0OBEM, arperaTHOE COCTOSIHUE BEIECTBa, WICAJbHBIN Ta3, (uznueckue
BEJIMYMHBI, €JUHULIBI U3MEPEHUS, CKOPOCTh, SJHEPTHsI, Macca.



buonorus: kierka, opranusm, 3KocucTema, ouocgepa, MeTadoanu3M, Makpo- u
MUKPODIJIEMEHThI, O€JIKH, KHUPBI, YTIIEBOABI, HYKICUHOBBIC KHUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE MCKOMAaEeMbIe, TOTLTUBO,
pecypchl.

TexHonmorusi: XUMHUYECKast MPOMBIIIEHHOCTh, METATYPTHUsl, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOX03IUCTBEHHOE MPOU3BOJCTBO, MUINEBAs MPOMBINIJICHHOCTD,
dapmarieBTHUECKAS IPOMBIIIUICHHOCTD, MIPOU3BOICTBO KOCMETHUYECKUX
NpenapaToB, MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUaOB, d3JEKTPOHHAs
POMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOT'PAMMBI 11O

XUMHUU HA YI'ITYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O

OBPA3OBAHUNA
JUYHOCTHBIE PE3YJBbTATHI

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o0miero o0pa30BaHMS BBIJICICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOyJaromUMHCST POCCUMCKON Tpa)KJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICIICHUIO; HATMUYNE MOTHUBAIIMH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHATHIMH B OOIIECTBE TIpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, SKOJOTHUECKON KYJIbTYpPhl; CHIOCOOHOCTh CTaBUTH IEJIU U CTPOUTH
>KM3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHMHUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA ITO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3aiii 00pa3oBaTeIbHON JIEITSIIBHOCTH.

JIMYHOCTHBIC PpE3yJbTaThl OCBOCHHS MpeaMeTra «XUMHUS» OTPaXarT
c(hOpMHUPOBAaHHOCTh OIBITA IIO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
oOydJaromuxcs B MPOIECCe pealn3aliid 00pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

0CO3HAHUS 00YYaIOIUMHCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)XEHUS K 3aKOHY M TIPaBOIOPSJIKY;

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIUNUYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATETLHOCTH MPU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUN YICOHBIX U TTO3HABATEIbHBIX 3a]1a4, BHINOJTHECHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHATK3E PA3IMUYHBIX BUAOB YUCOHOM JIESITEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:



IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJeAUI0
OTE€YECTBCHHOM XMMUH;

YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAaYKH €CTh pPe3yibTaT
JUIMTETLHBIX ~ HAOJIOJACHHWH, KPOIOTIMBBIX  JKCIEPUMEHTAIBHBIX  TIOUCKOB,
MTOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB,;

MHTEpeca 1 MO3HABATEIbLHBIX MOTHUBOB B TIOJIYYEHUH U MOCIEAYIONIEM aHATN3E
nH(OPMAITH O TTePEAOBBIX TOCTIKCHUAX COBPEMEHHON OTEUYECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHHS ITOCIICICTBHM
MOCTYITKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JEATEIHLHOCTH;

MOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TPYAOBOI0 BOCIIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
JIeSITCIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUHW TNPAKTHYSCKUX 3aaad
COIMAILHOM HAIIPaBJIECHHOCTH (B paMKax CBOETr0 Kjlacca, IMIKOJIbI);

MHTEpeca K MPAKTHYSCCKOMY HM3YYCHHIO MPpodecCcuii pa3audHoro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUHU 110 XUMUU;

YBaXEHHUS K TPYY, JTIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOH JeATCIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIbHON TpPaeKTOPUH
oOpa3zoBanus, Oyaymer npodeccun W peaau3anuud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUS K TPUPOJAEC KaK HCTOYHUKY
CYyIIIECTBOBAHMS KU3HH Ha 3eMIIC;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHOM U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
peneHns BONPOCOB PalMOHAIBHOIO PUPOJONOIb30BaHNS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCAIIUX BpEN  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO YKOJOTMYECKOTO MBILIIJICHUS, YKOJIOTHYECKON KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U 00IIECTBEHHOM TPAKTUKHU;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpeJICTaBIeHUsI 00 OKPY’KaIOIIEeM MHUpPE KaK O €IMHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIN3ALWHU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUN
HOBOW 0a3pl MaTepUalbHON KYJIBTYpPhl, B pEIICHUH TJIOOAIBHBIX MPOoOsIeM
YCTOMYUBOIO PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHMA
YCIICIITHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOTO YJeHa OOIIECTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HaHMS JIJISl aHAIU3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa H
MIPOUCXOIAIIUX B HEM U3MEHEHUMN, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM AEATENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpopecCuoHATbHON
NEATETBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbI€ pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl 10 XUMUH HAa YPOBHE

CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:



3HAQYMMBbIE IS (GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEAMETHBIE) OOILEHAy4YHbIE MOHATHUS, OTPAXAaIOIINE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPIUs, SIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHUE, HAOIIOIEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe IEHCTBUS (MO3HABaTENIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[MAIbHOM KOMIIETEHIIMH 00YyYaloIUXC;
CIIOCOOHOCTb o0yuarommxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAIbHbIE Y4eOHBIC
JIEVUCTBUSA B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIe Pe3yabTaThl OTPAXarT OBJAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JIEHUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  MpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTHU C MOCTABICHHBIMU LEIAMHU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATH MX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MTOHATUS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIU;

yCTaHABIUBAaTh IPUUYUHHO-CJICACTBECHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B PacCMaTPpUBAEMbBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MPUMEHSTH B MPOIIECCE MO3HAHUS HCMOJIb3YyEMbI€ B XUMHUU CUMBOJIMYECKHUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) AJIEMEHTa, XUMUYecKas (hopMyJia, ypaBHEHHE XUMHYCCKOU peaKIuu
— NP pENIeHUH Y4EOHBIX TMO3HABATENIbHBIX W MPAKTHUYECKUX 3a7ad, NMPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIaJIETh OCHOBAaMHM METOJ0B HAyYHOTO MO3HAHHUS BEHIECTB M XUMUUYECKUX
peaKkiui;

dbopMynupOBaTh 1IN U 331a49H UCCIICIOBAHUS, UCIIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI N1 (POPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS M  TPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000I1IeHNS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb ONBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM UM IPOEKTHOU
NEATeNIbHOCTH, TMPOSIBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3aa4, TPUMEHEHHIO PA3JIMYHBIX METOI0B
MTO3HAHMUSI.

3) paboTa ¢ nunpopmMaumeii:

OPUCHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX HWHPOpManuu (HAy4dHO-
NomyJiApHasl JUTEpaTypa XUMHUYECKOTO COJIEpkKaHUs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BUIOB U (OpM
peCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHBOPEUYUBOCTH;

dbopMyTUpOBATh 3aNPOCHl U MPUMEHSITh PA3IUYHBIE METOJBI TIPU TIOWCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAEIEHHOIO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
uHbOopMaIK (CXEMBI, TpapuKU, TUArpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe C XMMHUECKOM
uHpOpMaIIHe: TMPUMEHSATh MEXKIpeAMETHbIE ((pU3NUEeCKre U MaTeMaTUYECKHE)
3HAKU W CHMBOJIBI, (OpMYJbl, a00peBHUATYphl, HOMEHKIIATYPY;UCIIOIb30BaTh
3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATJISJHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOii TEMBI B XOJI€ TUANIOTa U/ UTu
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYITHPOBATH CBOU MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUEN pe3yNbTaTOB IO3HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHIITOJIHEHUU
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alnui yueOHOTO MPoeKTa, U POPMYyIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MYTEM COIJIACOBaHUS MO3UIIMI B
X0J1e 00CYKJICHUS 1 0OMEHa MHCHUSMH.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Lelu W 3aJayd, KOHTPOJHUpPOBaTh M IO MEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJrOpUTM JIEUCTBUUA TpU
BBITIOJIHEHUM Y4YEOHBIX U HCCIENOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee



3¢ (}exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUUYECKUX PEAKIHAX; OCYIIECTBISATh CAMOKOHTPOJb ACSATEILHOCTH
Ha OCHOBE CaMOaHaJIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJBTATHBI

[IpeameTrHbIe pe3yabTaThl OCBOCHUS MPOTPAMMbI IO XUMHUU Ha Yri1yOJ€HHOM
YpOBHE Ha YPOBHE CpeTHET0 00IIero o0pa3oBaHus BKIIOYAIOT crieliupuuecKue s
ydeOHOro npeaMera «XuMus HaydHble 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUIN 1O
OCBOCHUIO, UHTEPIIPETALIMY U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEITCIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4e€OHBIX
CUTYaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYaIIUSIX, CBSI3aHHBIX ¢ XUMHueil. B
mporpaMMe 1O XHMHUHU TMPEIMETHBIC Pe3yJbTaThl NPEACTABICHBI IO TOJaM
U3YUYECHUS.

10 KJIJACC

[IpeamerHble  pe3ynabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUS»
OTpaXKaroT:

c(OpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTraHMYeCKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHs YEJIOBEUYECTBA B PEIICHUH MPOOJIEM KOJIOTMYECKOM, YHEPreTUYeCKOU U
MUIIEBOM O€30MaCHOCTH, B Pa3BUTUM MEIHUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obOecrieueHU U palMOHAIBHOTO
IPUPOJIOIIONIB30BAHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO
U TIPUPOJIHOM Cpelie;

BJIQJICHME  CHCTEeMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATUSA — XUMHUECKHUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obomouka aroma, S-, P-, O-aToMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSA aToMa, THUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MOoJeKya,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKelleT, PyHKIIMOHATbHAS
rpynmna, paaukai, CTpyKTypHble (Gopmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), H30MEpbI, TOMOJIOTMYECKHN PsiJ, TOMOJIOTH, YTIE€BOJIOPObI,
KHUCJIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHUSI, MOHOMED, IMOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJSIPHBIE COEIWHEHHS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUSI
W TpeBpalleHuss DHHEPrUM TMpPU XUMUUYECKUX PEaKUUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE
MMOHUMAaHHS MPUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX SABICHUMN; IPEACTABICHUS O
MEXaHMW3MaxX XUMHUUYECKUX peaklui, TEePMOJUHAMHYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHMS], O B3AUMHOM BIIMSIHUM aTOMOB U CPYIII aTOMOB B
MoJsekynax (MHIYKTUBHbIA U Me30MepHbIN 3 dektsi, opuentanTsl | u |l pona);
(aKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJIYYEHHUU U OE€30MacCHOM



WCIIOJIb30BaHUU BAKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOU
JeATEeNIbHOCTHU YeJI0BEKa, OOLIMX HAYYHBIX MIPUHIIMIIAX XUMUYECKOT0 MTPOU3BOJICTBA
(Ha mpuMepe NPOU3BOJICTBA METAHOIIA, ITepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTH XapaKTepHbIE MPU3HAKU MOHSITHUH,
yCTaHABIIMBATh WX B3aUMOCBS3b, HUCIOJIL30BaTh COOTBETCTBYIOIIME MOHSITHUS MPU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJICKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS] XUMHYECKUX PEAKIIMH U PACKPhIBATh MX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEAaKIUi  TOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHui, peakluid HOHHOro OOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

W3rOTaBIMBATh MOJICIIM MOJICKYJI OPTaHUYECKHUX BEIIECTB ISl WILTFOCTPAIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIIe COeIWHECHHWH, JlaBaTh WM Ha3BaHUS II0 CHUCTEMAaTHYECKOUN
Homenkiarype (IUPAC) u npuBOauTh TpUBHAIBHBIC Ha3BaHWS JJIs OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHNYEeCKUX BEUIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIULEPHH,
ATWICHIJINKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHas KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTHHOBAsI KUCJIOTHI,
[JIMLWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30MIPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHPOBAHHOCTh YMEHHUS OMNPENEATh BUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAass W WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTAB, CTPOEHUE, PU3HUECKHEe
U XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIacCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, AJIKAAUEHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOOB, CIHPTOB, ANbJIECTHUAOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCTWHEHUH W aAMHHOB,
aMUHOKHUCJIOT, O€JKOB, yrjiaeBoAOoB (MOHO-, JAW- W  MOJHCAaXapuaoB),
WUIIOCTPUPOBaTh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKUHUl C MCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOATBEPXKIATh HAa KOHKPETHBIX TPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT



KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y rpynn aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOOBI €ro NepepadoTKU U MPAKTUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOM 3HAHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) M YMEHHS TIPUMEHSATD 3TH 3HAHUSA;

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH OCHOBHBIE ONEPAIIMK MBICIIUTEIBHOM
NeSATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000OIlEeHHE, CHUCTeMaTH3allMIo,
BBISIBJICHUE MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJIsI M3YUYEHUs CBOWCTB BEIECTB U
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUs CYIIHOCTH MaTepUaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIB30BaTh CHCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(hOopMUPOBAHHOCTh YMEHUM : IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMysiaM
U YPaBHCHHSM XMMHYECKUX PEAKIUA C HMCIOJb30BaHUEM (PU3NUECKUX BEIUYUH
(Macca, o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAaCU€Thl MO HAXOXJIEHUI0O XUMUYECKOH (HOPMYJIBI
BEILECTBA [0 MU3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX 3JIEMEHTOB, MPOAYKTAM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMI: POTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBHUS ~ OBITOBOM |
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIIECTB,
UCIIOJIb30BaTh MOJTYYEHHBIC 3HAHUS JIsl IPUHATHUS TPAMOTHBIX PEIICHUN podiiem
B CUTyallUsX, CBSI3aHHBIX C XUMHUEW;

c(hOpMHPOBAHHOCTh YMEHHI: CAaMOCTOATENFHO IUIAHHUPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEIIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBAHUEM,
dbopMynupoBaTh IENb WCCIENOBAaHUA, TNPEICTABIATh B pasTU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMECHHIA:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM AEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXAOUIEH
MPUPOJIHOM CPEebl U TOCTUKEHHUS €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSA HA JKHUBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, HOHUMAas cMbIC TTokazaTtens [TK;



aHAIM3UPOBATH LIETIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-HayYHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHAIM3UPOBATh XUMUYECKYIO HH(OpMaLuio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOm@as M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUpA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SBJIEHUN NPHUPOABI, O MECTE W 3HAYCHHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECleYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH NPOOJIEM SKOJOTUYECKOM, SHEPreTUYeCKOM M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEJUIIMHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECHEUYCHHH PAIMOHAIBHOTO MPHUPOAOIOIH30BAHUSA, B
(GbopMHUpOBaHUM MHPOBO33pEHUA M OO KyJIbTypbl 4YEJNOBEKa, a TakKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBbIO W MPHUPOIHOM
cpexne;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMI, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIIUe MOHATHS — XUMUYECKUAU 3JIEMEHT, aTOM, IpO aTOMa, U30TOIIbI,
SJIEKTPOHHAss 00o0JIouka aroma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXKJIEHHOE COCTOSIHUS aTroMa, THOpuau3anus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb  OKHUCIJICHUS,
XUMHYEcKasi CBs3b (KOBaJieHTHAs, MOHHAs, MeTaUInyecKasi, BOJOPOJIHAA),
KpUCTAJUIMYECKAsT PEUIETKA, XUMHUYECKash peakuus, pacTBOp, JJIEKTPOIMUTHI,
HEBJICKTPOJIUTBL, JJICKTPOJIUTHAYECKAss JUCCOLMALNs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIN MMOKa3aTelb, OKHUCIWTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(PdeKT
XUMHUYECKOU PEAKLUH, CKOPOCTh XUMUUYECKON PEAKLMH, XUMHUUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOUMALNU, MEPUOTUYECKUI
3akoH /.. MenzaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAILECHUS SHEPTUU NPU XUMHUYECKUX PEaKUUAX, 3aKOH IOCTOSTHCTBA COCTaBa
BEILECTB, 3aKOH JEHWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIIUE B OCHOBE IOHUMAaHUS IPUUYNHHOCTHU
U CHCTEMHOCTH XMMMYECKHUX SIBIICHUM; COBPEMEHHBIE IIPEACTABICHUA O CTPOCHUHU
BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYISIDHOM YpPOBHSX;
MPEJCTABICHAS] O MEXAaHU3MAaX XMMHUYECKHX PEaKUWi, TEPMOAUHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSAX HMX MNPOTEKAHUSA, O XMMHUYECKOM PABHOBECHH,
pacTBOpax M JUCHEPCHBIX CUCTeMaX; (PaKTOJOTMYECKHE CBEIEHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHHH U 0€3011aCHOM MCIOJIb30BAHUH BAaXKHEHIIMX HEOPTAHUYECKUX
BEILIECTB B OBITY U MNPAKTUYECKON MEsITEIbHOCTH YEJIOBEKa, OOIIMX HAy4HbIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIst
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnieckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

c(hOopMUPOBAHHOCTh YMEHUM : KJTACCU(PUITUPOBATH: HECOPTAHUYECKHUE BEIIECCTBA
M0 UX COCTaBY, XUMUYECKUE PEAKIIUU MO PA3TUYHBIM MMPU3HAKAM (YUCIIY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKTy peakiuu, W3MEHEHHUIO CTereHen
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS U KPUTEPUU I KIaccupUKaIUU
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPHOJUUYECKOTO 3aKoHa Jl.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI JI.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3H MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBbIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklunii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUOPOIU3A;  peaKkUuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );

c(hOpMUPOBAHHOCTb yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHAYECKHX PEAKIHM C Y4ETOM HMX SHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP



U3MEHEHHsSI CKOPOCTHM XHMHMUYECKOM pEakUud B 3aBUCHUMOCTH OT Pa3JIM4HBIX
(aKkTOpOB, a TAKKE XapaKTep CMEIICHHUS] XUMUYECKOTr0 PAaBHOBECUS MOJ] BIUSHUEM
BHEIIHUX Bo3aeicTBul (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XUMHUYECKUE PEAKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUS CEPHOM KHUCIOTHI, aMMHakKa,
oOlue HayyHble MPUHLMIBI XUMHYECKUX MPOU3BOJICTB; LEIECOOOPA3HOCTD
MPUMEHEHUS! HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHM O METOJax HAay4YHOIO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUEe, MOJEIUpPOBaHUE,
AKCIIEPUMEHT (peasibHbIN U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUSI [IPU SKCIEPUMEHTAIBHOM UCCIENOBAaHUN BEILECTB
U 108 OOBSICHEHUS XMMHMUYECKHX SIBJICHUN, HMMEIOUIMX MECTO B MpPHUPOJE,
IPaKTUYECKOU ESTENbHOCTH YEJIOBEKA U B IOBCEJHEBHOW KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMH U TIPEJCTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI MPOBOAUTH pPACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WK 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEaKIMH BELIECTB; TEIIOBOTO 3ddekra
peaKUny; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PacTBOPOB KHUCIOT M WIEJIO0YEHN C
U3BECTHOM CTENEHbIO AMCCOLMAlMU; Macchl (00BbEMa, KOJMMYECTBa BEIECTBA)
IPOAYKTa PEaKLHH, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa ¢
OTpeIeIEHHON MAacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WM JaHO B M30BITKE
(uMeeT mpuMecH); AOJU BbIXO/a MPOAYKTa PEaKIMK; 00BEMHBIX OTHOIIICHUH ra30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
IIOATBEPKICHUE KAYECTBEHHOI'O0 COCTABA HEOPIraHUYECKUX BEIIECTB, ONPEICIICHUE
Cpeabl pPAcTBOPOB BEILIECTB C IMOMOIIBIO HWHAWKATOPOB, H3YyUYECHUE BIIUSHUSA
pa3nuuHbBIX  (AKTOPOB Ha  CKOPOCTh  XMUMHMYECKOM  pPEaKIHUH, pelIeHHe
JKCIIEPUMEHTAIBHBIX 3ajad no Ttemam «Mertamsl» u  «Hemeramis») c
coOJII0IeHneM MpaBUil O€30MacCHOTO OOpalleHus! C BEIIECTBAMH U JJaOOPATOPHBIM
obopynoBaHueMm, GopMynupoBaTh LEIb UCCIET0BAaHUS, IPEICTABIATh B Pa3IMUHOM
dopme  pe3ynabTaThl  IKCIEPUMEHTa, AaHAJU3UPOBAaTh U  OLEHUBATh  HX
JOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHHI1: COOJIIOIaTh PAaBUiIa OJIB30BAHUS XUMHUYECKO
nocyi0l U J1abopaTOpHBIM 00OpYJOBaHHEM, OOpalleHHs C BEUIECTBAMHM B
COOTBETCTBHM C HMHCTPYKIMSIMH IO BBIMOJHEHHUIO JaOOPAaTOPHBIX XHMUYECKUX
OMNBITOB, JKOJIOTMYECKH LEIECO00pa3HOro MOBEAECHHS B OBITY W TPYIJOBOM
NEATEIIBHOCTU B LEIAX COXPAHEHHsI CBOETO 30POBbs, OKPYKAIOLIEH NMPUPOIHON
cpeabl M JOCTMKEHHsA €€ YCTOMYMBOIO PpAa3BHUTHs, OCO3HABAaTh OIIACHOCTH



TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABIECHHBI MOUCK
XUMUYECKOU MHGOpPMALIUK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHAIM3UPOBATh XUMUUYECKYIO0 HH(POpMaLIo, nepepadbaTbiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC

Ne | HaumenoBanue KosinyecTBo 4yacoB DJIEKTPOHHbIE Peanu3zanum BoCIUTATEIBLHOTO

n/ pa3iejioB U TEM Bceer Kontpoabnsl | IlpakTnyeckn (uudpoBbie) noreHunaJjia ypoxka

n NPOrpaMMblI 0 e paGoThI e paGoThI o0pa3oBare/ibHbIE

pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHN4YeCKON XMMHUH
11 [Ipenmer 8 0 0 [leHHOCTH HAyYHOTO MO3HAHUSA:

OpraHu4ecKO XHMHU. MHUPOBO33PEHUS,
Teopus cTpoeHus COOTBETCTBYIOIIETO
OpraHUYeCcKuX COBPEMEHHOMY YPOBHIO
coequHenuit A. M. bubmnunoreka [TOK Pa3sBUTHS HAYKU U
Byrneposa https://m.edso0o.ru/7f41837 | oGuIECTBEHHOM MPAKTUKH;

C

MTOHUMAHHUSI CTICITU(DUKHA XUMHH
KaK HayKH, OCO3HaHMs €€ pOJId B
(GhopMUPOBAHHUH PAITUOHATBLHOTO
HAyYHOTO MBITIJICHUS, CO3/TaHUU
I[EJIOCTHOTO MPEJICTaBICHHS 00
OKPY)KAOIIIeM MUPE KakK O
CIMHCTBE MIPUPOJIBI M YEIIOBEKA,
B [TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH M peIIeHun
po0JIeM COXpaHCHHUS
IIPUPOJIHOTO PABHOBECHS;
yOexAEHHOCTH B 0c000i1
3HAYUMOCTH XUMHH IS
COBPEMEHHOM IIMBHIIN3AIIMN: B
e€ T'yMaHHCTHYCCKOM
HAINPaBIEHHOCTU U BAXHON
pOJIK B CO3/IaHUU HOBOU 0a3bl
MaTepUaIbHOU KyIbTYpHI, B
pelieHny To6aIbHBIX MpobdIemM
YCTOWYMBOTO Pa3BUTHS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

4eJI0BEYECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOU U
9KOJIOTMYECKOI 0S301I1aCHOCTH, B
Pa3BUTUU MEIUIMHBI,
00ecreueHn! yCIOBHI
YCIIELIHOTO Tpyia U
HKOJIOTUYECKH KOM(OPTHOM
JKA3HU KaXXJ0TO YJIeHa
obmectBa; [latpuoTnueckoe
BOCIIUTaHME: LIEHHOCTHOTO
OTHOIIICHUSI K UCTOPUUYECKOMY U
HAayYHOMY HacleIHI0
OTE€YECTBEHHON XUMUH;
YBa)KEHHUsI K MpoIieccy
TBOPUYECTBA B 00JIACTU TEOPUU U
MPAKTUYECKOTO MPHUIIOKECHUS
XUMHH, OCO3HAHMSI TOTO, YTO
JTAaHHbIE HAYKH €CTh Pe3yibTaT
JUTUTEIbHBIX HAOIIOIEHUH,
KPOTIOTIMBBIX
AKCIEPUMEHTAIbHBIX IIOUCKOB,
MOCTOSIHHOTO TPpYJa Y4E€HBIX U
npakTukoB; A.M.bytieos -
IpaXIaHCKUI MOJABUT YYEHOTO.

Wtoro no pazneny

Pa3znea 2. YrieBoaopoanbl

2.1

IIpenensHbIe
YIJ1€BOJIOPOIBI —
aJIKaHBI, [IUKJIOAJIKAHEI

DKOJIOTMY€CKO€e BOCIIUTAHUE:!
IOHUMAaHMUs I7100a1bHOTO
XapaKkTepa dKOJIOTHYECKUX
npoOsieM, BIUSHUS
HYKOHOMUYECKUX IPOLIECCOB HA
COCTOSIHUE IIPUPOJHOU U
COLMAIbHOW Cpe/bl; OCO3HAHUS
HE00X0IMMOCTH MCIIOJIb30BAHMS




bubmunoreka LIOK
https://m.edsoo.ru/7f41837

C

JIOCTHKEHUN XUMUH TS
peLIeHus BOIIPOCOB
paMOHAIBHOTO
IIPUPOIOTIOIB30BaHMS;
AKTUBHOT'O HENPUSITHUS
JICWCTBU, MPUHOCSIIMNX BPE
OKpYKarollen MpUpOHON
cpene, yMeHus IPOTHO3UPOBATh
HeOIaronpusiTHbIE
DKOJIOTHUYECKHE MOCIEACTBUSA
MPEINPUHUMAEMBIX JCHCTBUN U
IIpeAoTBpalaTe ux; TpynoBoe
BOCIIUTAHHE: YBAXKEHUS K TPYLY,
JIOJSIM TPYyJla U Pe3yJIbTaTam
TPYIOBOM JESATENBHOCTH;
[TaTpnoTHyecKoe BOCIIUTAHUE:
LIEHHOCTHOTO OTHOLIEHUS K
HUCTOPUYECKOMY U HAYYHOMY
HAaCJEONUIO OTE€YECTBEHHON
XUMUU; YBAXKEHUS K POLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U
MIPAKTUYECKOTO MPUIIOKEHUS
XUMHUHU, OCO3HAHUS TOTO, YTO
JTAHHBIE HAYKH €CTh PE3yIbTaT
JUTUTEIbHBIX HAOIIOICHUH,
KpPOIOTJIUBBIX
AKCIIEPUMEHTAJIbHBIX ITIOMCKOB,
IIOCTOSTHHOTO TPy/1a YYEHBIX U
npaktukoB; Joctmxenns H.H.
CemeHoBa - HOOEIEBCKOTO
Jlaypeara

2.2

Henpenenbusie
YIIAE€BOJIOPOIBI:

14

HanI/IOTI/I‘leCKOG BOCIIMTAHUC:
OCHHOCTHOT'O OTHOIICHUSA K
HCTOPUYICCKOMY U HAYYHOMY



https://m.edsoo.ru/7f41837c
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AJIKCHBI, aJIKaAUCHBI,
AJIKMHBbI

bubmuorexa IJOK
https://m.edsoo.ru/7f41837

C

HaCJICIHI0 OTCYCCTBCHHOM
XUMUU; YBOXKEHUS K MPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U
MPaKTUYECKOTO MPUIIOKECHUS
XHUMUH, OCO3HAHUS TOT'0, YTO
JTAHHBIC HAYKH €CTh PE3yJIbTaT
JUIATEILHBIX HAOIIOICHUI,
KPOTIOTJIMBBIX
AKCIIEPUMEHTAIILHBIX TOMCKOB,
IIOCTOSIHHOTO TPY/Ja YYE€HBIX U
IIpakTUKOB; TpynoBoe
BOCIIMUTAHUE: YBAKEHUS K TPYY,
JOJISIM TPYJIa ¥ pe3yJibTaTaM
TPYIOBOM JESATENBHOCTH;
nocTmkenns B.B.
MapkoBHHKOBa. @OpMUpOBaHUE
KYJbTYPBI 3J0POBBS:
COOJTIOICHUSI TIPABHIT
0e30macHOTO OOpaIIeHus C
BEIIIECTBAMU B OBITY,
IMOBCEIHEBHOM KH3HHU, B
TPYAOBOM JEATEIbHOCTH;
MMOHUMAaHUSI [IEHHOCTH MPaBUII
WHJIUBUyAJIbHOTO U
KOJUIEKTHBHOTO 0€30I1acHOI0
MOBEJICHUS B CUTYyalUsX,
YTPOXKAIOLUX 3J0POBBIO U
JKU3HHM JTIOACH;

2.3

ApoMaTthdeckue
YIJI€BOIOPOBI
(apensr)

DKOJIOTHY€CKO€e BOCIIUTAHUE:!
MOHUMAaHMUs I7100aTbHOTO
XapaKTepa dKOJIOTHUECKUX
npo6ieM, BIUSHUS
HSKOHOMUYECKHUX IPOLIECCOB HA
COCTOSIHUE IIPUPOJHOU U



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmunoreka LIOK
https://m.edsoo.ru/7f41837

C

COIIMAJILHOM Cpe/Ibl; 0CO3HAHMS
HE0OXO0IMMOCTH UCIIOJIb30BaHUS
JIOCTHIKEHUN XUMUH IS
pelIeHust BOIIPOCOB
palMOHAIBHOTO
MIPUPOIOTIONH30BAHHS;
AKTUBHOTO HEMPUSATHUS
JICWCTBUA, MPUHOCSIINX BPE
OKpYKarollen MpUpOTHON
cpene, yMeHus IPOTHO3UPOBATH
HeOJIaronpusiTHbIE
9KOJIOTMYECKHUE MOCIEACTBHUS
NPEINTPUHUMAEMBIX JCHCTBUN U
MPEAOTBPAIIATh UX; .
PopMHUpOBaHUE KYJIBTYPBI
3JI0pOBbS: COOTIOAECHHUSI TPABUIT
6e3omacHOTO OOpaIIeHus C
BEIIIECTBAMU B OBITY,
IMOBCEIHEBHOM KU3HHU, B
TPYAOBOM JEATEIBHOCTH;
MMOHUMAaHUSI [IEHHOCTH MPaBUII
WHJIUBUyAJIbHOTO U
KOJUIEKTHBHOTO 0€30I1acHOI0
MOBE/ICHUS B CUTYAIIUSX,
YIPOKAKOUIUX 3I0POBBIO U
JKU3HHM JTI0ACH;

2.4

IIpupoausie
HWCTOYHUKHU
YIJI€BOJOPOJOB U UX
nepepaboTka

Poccuiickas anexkTpoHHas
[IKOJIa
https://resh.edu.ru/subject/2
9/

BubnmoTexa HOK
https://m.edsoo.ru/7f41837

C

DKOJIOTMYECKOEe BOCIIUTAHUE:!
IOHUMAaHMUs I7100aIbHOTO
XapakTepa dKOJIOTHYECKUX
npoOsieM, BIUSHUS
HYKOHOMUYECKUX IPOLIECCOB HA
COCTOSIHUE IIPUPOJHOU U
COLMAIbHOW Cpe/bl; OCO3HAHUS
HE00X0IMMOCTH MCIIOJIb30BaHMS
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JOCTHUKEHUIN XUMUU [
pellIeHns BOIIPOCOB
paloHaIbHOIO
IIPUPO/IOIIOJIL30BAHUS;
AKTUBHOT'O HENPUATHUS
JIECTBHI, IPUHOCSAIINX BPE
OKpYKarollen MpUpOHON
cpelie, yMEHUS! IPOrHO3UPOBATh
HeOIaronpusiTHbIE
HKOJIOTMYECKUE TIOCTIEICTBUS
MPEINPUHUMAEMBIX JCHCTBUN U
MPe0TBPALATh HX; .
®opMHUpOBaHUE KYJIBTYPBI
3JI0pOBbS: COOTIOAECHHUSI PABUIT
0e30MmacHOTo 0OpalIeHus C
BEIIECTBAaMU B OBITY,
IMOBCEIHEBHOM KU3HHU, B
TPYAOBOM JEATETBHOCTH;
ITOHMMAaHWsI LEHHOCTHU ITPABUII
WHIVBUAYAIBHOTO U
KOJIJIEKTUBHOTO 0€30IacHOrO
IIOBE/ICHUS B CUTYyaLUsX,
YTPOKAIOIUX 310POBBIO U
JKU3HHM JTIONCH;

2.5

["asioreHnpon3BoIHBIC
yIJIEBOI0POJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837

C

DKOJIOTUYECKOE BOCIIUTAHHE:
IOHUMAaHMUs I7100a1bHOTO
XapaKkTepa dKOJIOTHYECKUX
npo6iem, BIUSHUSA
HKOHOMMYECKHUX ITPOLIECCOB Ha
COCTOSIHUE IIPUPOJAHOU U
COLMAIbHON Cpe/bl; OCO3HAHUS
HE00X0IMMOCTH MCIIOJIb30BaHUS
JOCTHKEHUN XUMUH IS
peLICHUs BOIIPOCOB



https://m.edsoo.ru/7f41837c
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paloHaIbHOIO
IIPUPO/IOIIOJIL30BAHUS;
AKTUBHOT'O HENPUATHUS
JIECTBHM, IPUHOCSIINX BPE
OKpYKarollen MpUpOHON
cpelie, YMEHUs! IPOrHO3UPOBATh
HeOJIaronpusiTHbIE
HKOJIOTMUYECKUE TIOCIIEICTBUS
MPEINPUHUMAEMBIX JEHCTBUN U
[PEeIOTBPALATh HX; .
dopmupoBaHue KyabTyphl
3JI0pOBbS: COOTIOACHHUSI TPABUIT
0e301MmacHOTo 00palIeHus C
BEIIECTBAaMU B OBITY,
MMOBCEIHEBHOM KM3HU, B
TPYAOBOM JEATEIHHOCTH;
ITOHUMAHHSI LIEHHOCTH ITPaBUII
WHJIUBHUIyaJIbHOTO U
KOJIJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYyalUsX,
YIPOXKAIOLWUX 3J0POBBIO U
JKU3HHM JTIONCH;

Hroro no pazgeny 35

Pasznea 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus

3.1 Cnuptel. ®enon 11 0

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837

(o

DKOJIOTHYECKOEe BOCIIUTAHUE:!
IOHUMAaHMUs I7100aIbHOTO
XapaKkTepa 3KOJIOTHYECKUX
npo6iem, BIUSHUSA
HKOHOMMYECKHUX ITPOLIECCOB Ha
COCTOSIHUE IIPUPOJAHOU U
COLMAIbHON Cpe/bl; OCO3HAHUS
HE00X0IMMOCTH MCIIOJIb30BaHUS
JOCTHKEHUN XUMUH IS
pELICHUs] BOIIPOCOB



https://m.edsoo.ru/7f41837c
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palMOHAIBHOTO
MPUPOIOTIOIB30BaAHHS;
AKTUBHOTO HEMPUSATHUS
JICWCTBU, MPUHOCSIIMNX BPE
OKpY>Karollen NpupoIHOU
cpene, OCO3HAHMS MOCIEACTBUI
Y HETIPUSATHUS BPETHBIX
pUBBIYEK (YIOTpEOICHUS
AJIKOTOJIsI, HAPKOTHKOB,
KypeHus1); COOIIOAeHUSI TPaBUIT
0€e30MacHOTo 00palIeHUs C
BEIIIECTBAMU B OBITY,
MMOBCEIHEBHOM KM3HH, B
TPYIOBOM JESATENBHOCTH;
MMOHUMAaHUSI [ICHHOCTH TIPaBUII
WHIUBHUIYAIBHOTO 1
KOJUIEKTUBHOTO O€3011acCHOTO
MOBEJICHUS B CUTYyalUsX,
YTPOXKAIOWUX 3J0POBBIO U
JKU3HH JTIONICH;

3.2 KapOGouunbHbie 21 dopMHUpOBaHUE KYJIBTYPBI
COEIUHEHUS: bu6mmoreka [IOK 3I0POBBSL: COOJIOICHUS TPABHIIT
albACT ULl U KETOHEL. https://m.edsoo.ru/7f41837 | 6e30macHOTO OOpaIICHUS C
KapGoHnoBsie C BEILIECTBAMHU B OBITY,
KucJoTel. CI0KHBIE MOBCEIHEBHOH KU3HHU, B
a¢upsl. XKupbl TPYAOBOM JESITENLHOCTH;
MMOHUMAaHHUSI [ICHHOCTH TPaBUJI
WHIUBUAYAIBHOTO U
KOJUIEKTHBHOTO 0€30I1acHOI0
MOBE/ICHUS B CUTYaIUSAX,
YTPOKAIOIIUX 3I0POBBIO U
JKU3HU TIOACH;
3.3 VYrneBoasl 9 IKOJIOTMYECKOE BOCIIMTAHHUE:

HAJINU4YUA pa3BUTOIO
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https://m.edsoo.ru/7f41837c

bubmunoreka LIOK
https://m.edsoo.ru/7f41837

C

9KOJIOTMYECKOT0 MBILIUIEHHUS,
JKOJIOTHUYECKOU KYJIbTYpHI,
OIbITA JAEATEIbHOCTU
JKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B
IM03HABaTEILHOM,
KOMMYHUKAaTUBHON U
COLMAJIbHOM NPAKTHKE,
CIIOCOOHOCTH M YMEHMSI aKTUBHO
IIPOTUBOCTOATDH UACOJIOTHH
xemodoouu;

Hroro no pazneny

41

Pasznea 4. A3oTrconep:kaniue opranmie

CKHE COCIMHCHUA

4.1

AMWUHEL.
AMHWHOKHCIIOTEL.
benxu

12

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837

(o

IKOJIOTUUECKOES BOCIIUTAHHUE:
HaJU4HS Pa3BUTOTO
9KOJIOTHYSCKOTO MBIILICHUS,
9KOJIOTUYECKOU KYJIBTYPHI,
OITbITA ACATEIIBHOCTH
AKOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThHCS MU B
IMO3HABaTEILHOM,
KOMMYHUKATHBHOHN 1
COIMAJILHOM MPAKTHKE,
CIIOCOOHOCTHU M YMEHHSI aKTHBHO
MIPOTHBOCTOSATH UJICOJIOTUH
xemodoobuu;

Hroro 1o pasaciy

12

Paspnen 5. BoicokoMoJIeKy/ISIpHbIE COeIMHEHUS

5.1

BricokoMoOneKyspHbI
€ COeIMHEHUS

6

0

Pocculickas anekTpoHHas
HIKOJIa

DKOJIOTHYECKOE BOCIIMTAHHE:
9KOJOTHYCCKH uenecoo6pa3H0r0
OTHOIICHUSA K IPUPOJAC KAK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://resh.edu.ru/subject/2
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bubmnoreka LIOK
https://m.edsoo.ru/7f41837

C

HMCTOYHHKY CYIIECTBOBAHMS
JKU3HU Ha 3emMJie; TOHUMaHUs
rJ100aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIIeM,
BIIMSIHHS] 5KOHOMHUYECKHUX
MIPOIIECCOB HAa COCTOSTHUE
MPUPOAHON U COLIMATIBHOM
Cpe/ibl; 0CO3HAHUS
HEO00XOIUMOCTH UCIIOJIHL30BAHUS
JOCTIKEHUH XUMUH JIIS
peIlIeHust BOIPOCOB
paIMOHAIBHOTO
MIPUPOIOTIONH30BAHHS;
AKTUBHOTO HETPUSTHUS
JIEWCTBUM, MPUHOCSIINX BPE
OKpYXKarollel MpUPOTHON
cpenie, yMEHUS! IPOrHO3UPOBATh
HEOJIaronpusITHHIC
HKOJIOTMYECKHE TIOCTIEACTBUS
MPEINPUHUMAEMBIX JCHCTBUHN U
PEeIOTBPALIATh HX;

Hroro no pazgeny 6

OBILIEE KOJIMYECTBO 102 3 6

YACOB I10 ITPOI'PAMME

11 KJIACC

Ne HanMeHoBaHHe KoandecTBo 4acoB DJIeKTPOHHBbIE Peanuzanun

n/m | pa3aesioB U TeM Bcero | Kontpoabubie | IIpaxtudeckue | (WHpOBBIe) BOCIIHUTATEJIbHOI0
NporpamMmbl PadoThI PadoThI oOpa3oBaTejibHbIE MOTEHI[HAJIA YPOKA

pecypchl

Paznen 1. TeopeTrnyeckne 0CHOBbI XUMHH
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11

Crtpoenue aToma.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
CHUCTEMAa XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa

bubmnoreka LIOK
https://m.edsoo.ru/7f418

37c

['paxx1aHCKOrO BOCIIUTAHUSA:
OCO3HaHUs 00y4YaroUMUCS
CBOMX KOHCTHUTYIIHOHHBIX IIPaB
1 00s13aHHOCTEH, YBa)KEHUS K
3aKOHY ¥ MPaBOIOPSIKY;
MPECTABICHUS O COIIMATbHBIX
HOpMax | MpaBHIax
MEXITMIHOCTHBIX OTHOIIICHUH B
KOJUJICKTHBE; TOTOBHOCTH K
COBMECTHOM TBOPUYECKOU
JEeSITeTbHOCTH TIPH CO3/IaHUH
y4eOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIHHBIX
3aj1a4, BHITTOJTHEHUN
XHUMHAYECKHX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U
IPUHUMATh MOTUBBI,
HaMEpEeHMsl, JIOTUKY U
apryMEHTHI IpYTUX MIPH
aHaJIM3€ Pa3IMYHbIX BUJOB
y4eOHOH /1es-TebHOCTH;
[TaTprnoTH4ECKOr0 BOCIIUTAHUS:
LIEHHOCTHOTO OTHOILIEHUS K
UCTOPUUYECKOMY U HAyYHOMY
HaCJIE/INI0 0TEe-4YECTBEHHON
XHMUH; YBOKEHUS K IpoLeccy
TBOpPYECTBA B 00JIaCTU TEOPUU U
HPAaKTUYECKOTO MPUIIOKEHUS
XHMUH, OCO3HAHUS TOTO, YTO
JTAaHHbIE HAyKU €CTh pe-3yJbTaT
JUINTENIbHBIX HAaOIOJICHUH,
KPOTIOTJIUBBIX SKCIIEPUMEH-
TaJIbHBIX TIOUCKOB,
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IIOCTOSIHHOTO TPYy/a YYEHBIX U

MIPAKTHKOB;
1.2 Crtpoenue BemecTna. 11 1 0 JlyXOBHO-HPaBCTBEHHOTO
Msoroo6pasue bubnuoreka [IOK BOCIIUTAHHUSI: HPABCTBEHHOTO
BEIECTB https://m.edsoo.ru/7f418 CO3HAHMUS, dTHISCKOTO
37c MMOBEAEHUS, CIIOCOOHOCTH

OLICHUBATh CUTYallWH,
CBSI3aHHBIE C XUMUYECKUMU
SIBJIC-HUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MO-PAJIBHO-
HPaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

1.3 XuMHYecKue 19 1 3 dopmMupoBaHUs KyJIbTYpHI
peaxin 3JI0POBbS: TOHUMAHHUS
LIEHHOCTEH 3I0pOBOTO U
bubnuorexa [JOK 6e3omacHOTO 00pa3a KU3HH;
https://m.edsoo.ru/7f418 HE00-X0IUMOCTH

37c OTBETCTBEHHOT'O OTHOILIEHUS K
CcOOCTBEHHOMY (pH3HUUE-CKOMY H
MICUXUYECKOMY 3]I0POBBIO;
COOIIOZICHHSI TIPABUIT
0e30macHOTO OOpaIIeHus C
BEIIECTBAMU B OBITY,
MOBCEIHEBHOM JKU3HH, B
TPYAOBOM JESITENILHOCTH;

Wtoro mno pazneny 39
Paznea 2. Heopranmyeckasi XuMusi
2.1 Hemeramner 31 1 3 OKOJIOTHYECKOTO BOCITUTAHHUS:
9KOJIOTHYECKHU

uenecoo6pa3H0ro OTHOIICHUSA K
npupoac Kak HCTOUYHUKY
CYHICCTBOBAHMS JKU3HU HaA
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bubmunorexa LIOK
https://m.edsoo.ru/7f418
37c

3emJie; TOHUMaHUsA
rJ100aJIbHOTO Xapakrepa
AKOJIOTMYECKUX MPOOIIeM,
BIIMSIHUSI DKOHOMUYECKUX
MIPOIIECCOB HAa COCTOSTHUE
MPUPOAHON U COLIMATIBHOM
Cpe/ibl; 0CO3HAHUS
HEO00XOIUMOCTH
HCIIOJB30BaHM JOCTHKESHUH
XUMUH JIJIS PEIISHUS BOITPOCOB
ParMOHAIBHOTO
MIPUPOIOTIONH30BAHHS;
AKTUBHOTO HETIPUATHS
JIEUCTBUA, MPUHOCSIINX BPE
OKpY>Karollen mpu-poIHON
cpene, yMEHUs MPOTHO3UPOBATH
HeOIaronpusTHHIE 3KOJIO-
THYECKHE MTOCIEICTBUS
NPEINPUHUMAEMBIX JCHCTBUHN U
MPEA0TBpAIATh UX;

2.2

MeTtanibl

23

Poccuiickas
AJICKTPOHHAS IIKOJIa
https://resh.edu.ru/subject/
29/

bubmuoreka [JOK
https://m.edsoo.ru/7f418
37c

DKOJIOTHYECKOTO BOCIIUTAHHUS:
9KOJIOTHYESCKHU
11eJeCo00Pa3HOTO OTHOIICHHUS K
MPUPOJE KaK UCTOYHUKY
CYIIIECTBOBAHUSI )KM3HU HA
3emJie; TOHUMaHUsA
IJI00aJIBHOTO XapakTepa
AKOJIOTUYECKUX TIPOOIIEM,
BJIIUSIHHUS S KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE
MIPUPOAHON U COLIMATILHOM
Cpelbl; OCO3HAHUSA
HEOOXO0IMMOCTH
HCITOJIb30BAHUS JOCTHKEHUHN
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XMMUH I pEeLIEHUs] BOIIPOCOB
palMOHAIBHOTO
IIPUPOIOTIOJIB30BAHMS;
AKTUBHOTO HETIPUATHS
JICUCTBUI, MPUHOCSIINX BPE
OKpYKaroLEH NPU-POTHON
cpene, yMeHus IPOrHO3UPOBATH
HeOIaronpusTHbIE 3KOJIO0-
TUYECKUE MTOCIIEICTBUS
MpEANPUHUMAEMBIX JEUCTBUN U
IIPEAOTBPAILLATH UX;

Hroro nmo pazgeny 54
Paznea 3. Xumusi v :KU3Hb
3.1 MeTtop! TO3HAHUS B 9 [lenHOCTH HAyYHOTO TTO3HAHMUS:

XUMHHU. XUMUA 1
JKA3HD

bu6mmoreka [IOK
https://m.edsoo.ru/7f418

37c

MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHI HAYKU U
00IIIeCTBEHHOM MPAKTHKH;
MOHUMAaHUS CIICITU(PUKH XUMUAN
KaK HayK{, OCO3HAHHMS € pOJIu
B popMHUpOBAHUH
paIMOHAILHOTO HAYYHOTO
MBIIIUICHUS, CO31aHUU
IEJIOCTHOTO MPECTABICHHS 00
OKpYIKaroIIeM MUpPe Kak O
CIIMHCTBE MTPUPOJIBI U YEIIOBEKA,
B TIO3HAHUU MPUPOJTHBIX
3aKOHOMEPHOCTEH U PEIICHUH
npo0seM cOXpaHEeHUs
MIPUPOTHOTO PABHOBECHS;
yOex)AEHHOCTHU B 0c000i
3HAYMMOCTH XUMUH JIJIS
COBPEMEHHO IUBUIJIN-3aIUH: B



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

€€ T'YMaHUCTUYECKON
HAIPABJIEHHOCTH U BaXKHOU
POJIK B CO3/IaHUU HOBOM 0a3bl
MaTepUalbHOU KyJIbTYpHI, B
pEIICHUH TJ10-0aTbHBIX
po0sieM ycTOHYMBOIO
pPa3BUTHS YEJIOBEYECTBA —
CBIPBEBOM, SJHEPrETUYECKOM,
MMUIIIEBOM 1 DKOJIOTHIECKOM
0€30MMacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, 00ecTieueHuN
YCIIOBUH YCIIENIHOTO TpyAa U
AKOJIOTMYecKU KoM(OpPTHOI
KU3HU KaXJI0TO YjeHa
o0IecTBa;

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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IIpuiroxenus.

KonTposibHast padora 3a Kypc OpraHu4ecKoi XuMuM

Al | Huc- mpanc- nzomepust 1) Oyrena-1 3) 6yruna-1
XapakTepHa s 2) OyreHa-2 4) Oyruna-2
A2 | BpomHuyto Bosy o0eciiBeunBaroT | 1) 3TaH, 3TUIIEH, alleTUIICH 3) cTUpOJL, STHIIECH, alleTUIICH
BCE BEIIECTBA B Py 2) xJIOpATaH, MpomaH, 6eH30.1 4) Tonmyomn, 1,3-Oyranuex,
AleTHIEH
A3 | B pesynbTare B3aumMoeicTBUsA | 1)crnoxHbIM 3dup 3) xeToH
npomanofa -1 ¢ OKCuIoM Meu | 2) alblIeru 4) ankeH
(IT) npeumymiecTBeHHO
oOpa3yercs
A4 | AmdotepHbIe CBOICTBA 1) MypaBbuHas KUCIOTA 3) MacisiHasi KHCIIOTa
MIPOSIBIISIET 2) rIMuuH 4) ruuepuH
AS | beH301 MOKHO NOJy4YUTh 1) TpuMepu3zanuent aneTuaeHa 3) runpupoBaHue LIUKIIOAKAHA
2) KpeKHHIoM He(pTenpoAyKTOB | 4)u3 arierara HaTpus
A6 | I'maparanmeii aneTuiieHa B 1) meTunanerar 3) STUJIOBBIN CIIUPT
npucyrctBuM cozieit pryru (II) | 2) aneranbaerun 4) nponaHaib
MO>KHO TOJTYYHTh
A7 | K peakmusm 3amenieHus 1) aTeHa u BOBI 3) 6poma u Bosopoaa
OTHOCHTCSI B3aUMO/ICHCTBHE 2) Opoma u mpornaHa 4) MeTuIaMrHa W BOJIbI
A8 | KauectBeHHoO# peakiueit Ha 1) yKCcycHO# KHUCTOTOM 3) cBexxkeocaxaeHHsiM Cu(OH)2
TJTIOKO3Y KaK MHOTOAQTOMHBIN 2)rajoreHagkaHaMHu 4) ammuadHbIM p-poM Ago0O nipu
CIIUPT SBIISIETCA €6 t°
B3aMMO/ICHCTBUE C
B1 | Jlns Oyrana 1) wusomepu3arys
XapaKTepHbI: 2) TuapaTtams
3) B3auMOJEHCTBHE C TajoreHaMu
4) B3aUMOJCUCTBHE C HATPHEM
5) ruapupoBaHue
6) KaTaJUTHYECKOE OKUCIICHHE
B2 | ®enon pearupyer c: 1) xuciopomom
2) OeH30J0M
3) THAPOKCHUIOM HATPHSI
4) XJI0pOBOJOPOIOM
5) Hatprem
6) oxcumom yriepoaa (IV)
B3 | benok xapakTepusyer: 1) oOpa3oBaH & U - aMHHOKUCIIOTAMH

2)

3)

4)
5)

npuao6asieHun pactBopa cynbpaTta Mmeau (I1) B u3ObiTke
IIEJI0YM K pacTBOpPY Oenka MosBisieTcs: (HOJIETOBOE
OKpalIMBaHue

OCTaTKU aMHUHOKHCIIOT CO€MHEHBI B MOJIEKYJIE TIEIITUIHBIMU
CBSI3AMU

IpY JACHATYpallMy HapyIlIaeTcs IepBUYHAs CTPYKTypa Oenka
NepBUYHAS CTPYKTYpa OelKa HapyIIaeTcs IPH TUAPOJIH3e




Cl

Hoa/kat,t° H2SOu o)/ 180°C KMnO4, H2S04 t° NaOH(ts), t°
byranoH ——»X; ——»X> > X3 » ametaT ———» X4
HaTpUs

C2

[Ipn cxuranum 6,4r aunenTua HPUPOJHOTO MPOUCXOXKIACHUSA BBIIEIWIOCH 5,37671

YIJIEKUCIIOTO Ta3a, 4,32r Boasl, 896mir asora. Ilpu ruaposnse B NpUCYTCTBUM COJITHOW

KHCIIOTBI 00pa3yeTcst TOAbKO OJHA COJIb.

Ha ocHoBe naHHBIX 3ama4n:

1) TlpowsBeauTe BBIYMCICHUS, HEOOXOJUMBIC Uil YCTAHOBJICHUS MOJICKYJISIPHOM
(hopmyIibl BelecTna,

2) 3anuimre MOJIEKYJIIPHYIO (hOpMYITy OPraHHUECKOIo BEIeCTBa,

3) CocraBbTe CTPYKTYpHYIO (OPMYITy 3TOTO BEIIECTBA, KOTOPAasi OJHO3HAYHO OTPaXKacT
MOPSAJIOK CBSA3M aTOMOB B €r0 MOJIEKYJIE,

4) Hamwmmmre YXP KUCIOTHOTO THIPOIN3a STOTO BEIIECTBA.

Hrorosasi kOHTpOJIbHASI padoTa
3a KYPC XMMHUHM CpelHero o0mero o0pa3oBaHus

[lepmanranar kanus, GochuH, cepHas KUCIOTA, MEPOKCU BOJIOPOIA, HUTPAT JIUTHS,

dbocdat Hatpus

W3 mpemiokeHHOTO MEepevHs BEIIECTB BBIOEPHTE BEIIECTBA, MEXIY KOTOPBIMH
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHAS PEAKLUs TMPOTEKaeT C MOIJIOIIEHHEeM Tasza |
obeclBeUMBaHUEM pacTBOpa. Brlienenue rasa m oOpa3oBaHue OcajKa MpPU ITOM HE
HaOmomaercs. B oTBere 3ammmmTe ypaBHEHHE TOJIBKO OJHOW M3 BO3MOXKHBIX
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIUH C y4acTHeM BBIODAaHHBIX BEIIECTB.
CocraBbTe MIEKTPOHHBIN 0aJaHC, YKaKUTE OKUCIUTENb M BOCCTAHOBUTEb.

[lepmanranat kanus, GocuH, cepHass KUCIOTA, IEPOKCU BOJIOPOIA, HUTPAT JIUTHS,
dhocdar Hatpus

W3 mpemyoskeHHOTO TEpedHsT BEHISCTB BBIOEPHUTE BEIIECTBA, MEXKIY KOTOPBHIMHU
BO3MOJKHA PEAKIMsI MOHHOTO OOMeHa ¢ 0Opa3oBaHWEM O€lIoro Ocajka. 3amHIIuTe
MOJICKYJISIPHOE, TMOJHOEC M COKpANIEHHOC MOHHOE YpaBHEHHS PEAKIMUA C ydacTHEM
BBIOPAHHBIX BEIICCTB.

Hatpwuit coxrnu B kucnopoe. [lociie aToro Hajg 00pa3zoBaBIIMMCS IPOAYKTOM
IPOMYCTHIIN yTIAEKUCbIN Ta3. OOpa3oBaBIIUCS B pe3yIbTaTe STOTO TBEPIbIN
MPOIYKT MPOKATHIN BMECTE C HEOOXOIUMBIM JIJISl PEaKIIMH KOJIMYECTBOM OKCHJIA
xkene3a (III). [TomyyeHHBIH B pe3ynbTaTe dTOTO CIICKaHHs TBEPABIA OCTATOK
pacTBOpUIIN B U30BITKE HOAOBOJOPOIHOM KUCIOTHI. HamuiuTe ypaBHEeHUS YeTHIPEX
ONUCAHHBIX PEAKIUN.

Hanummure ypaBHeHHs peakuil ¢ TOMOLIBIO KOTOPBIX MOKHO OCYLIECTBUTD
CIEYIOLINE NPEBPALLCHHUS:

HZSO4 (xoHIT) CUO, t°C
KapOu KaJabIusg — X1 — COJIb — X2 — MeTaHoT ——— > X3
[Ipu Hanvcanuy ypaBHEHUN pEaKUUi yYKa3bIBaUTE MPEUMYIIECTBEHHO
oOpa3ytonrecs: IpOAYKTHI, HCIIOIb3YHTE CTPYKTYPHBIE (POPMYITBI OPTaHUIECKUX
BEIIECTB.




[Ipu cropanuu 20,5 T opraHU4YECKOro BellecTBa 00pa30BaINCh YIJIEKUCIIbIHI ras3
Maccoil 66 r u Boga oobeMoM 22,5 mi. MI3BecTHO, YTO NP peaklMyi JaHHOTO
COEJIMHEHUS C TIOJIKUCIEHHBIM PACTBOPOM JAUXPOMATA Kallusl 00pa3zyeTcsi IPOAYKT C
TaKHM K€ YHCIIOM aTOMOB YTIJIEPOAA.

Ha ocHOBaHMM TaHHBIX yCIIOBHS 3aJaHUS:

1. [IpoBenuTe HEOOXOAUMBIE BBIYUCIICHUS (YKA3bIBAWTE €UHUIIBI U3MEPEHUS
MCKOMBIX (PU3MUYECKUX BEJIMYHMH) U YCTAHOBUTE MOJIEKYJISIPHYIO (DOPMYITy HCXOIHOTO
OpPraHUYECKOr0 BEIIECTBA.

2. CocraBbTe CTPYKTYPHYIO (DOPMYIIy 3TOr0 BEILECTBA, KOTOPask OJHO3HAYHO
OTpaXkacT MOPSAOK CBSI3U aTOMOB B €0 MOJIEKYJIE.
3. Hanummure ypaBHeHue peakiiMi HCKOMOI'O COeIMHEHHUS ¢ U30bITKOM pacTBOpa

TUXpoMaTa KaJiusi, OJIKHUCICHHOTO CEPHON KUCIOTON (MCTIONB3YHTE CTPYKTYPHbBIC
(hopMyJIbl OpraHUYECKHUX BEIIECTB).

AJOMUHHUEBYIO IUIACTUHKY TOMECTHIIM Ha HEKOTOopoe Bpems B 200 r 5 %-Horo
pactBopa ruapokcua Hatpus. [locie Beiaenenus 6,72 11 (H y ra3a miacTUHKY
U3BJIEKIIM, @ YepPEe3 PacTBOP MPOMYCTUIIN U30BITOK yriaeKuciaoro raza. Onpenenure
MacCOBYIO JIOJIIO COJIM B 00Opa3oBaBIIeMcs pacTBope. B oTBere 3anuiuTe ypaBHEHUs
peakuuii, KOTopble yKa3aHbl B YCIOBUHU 33J1a4M, U MIPUBEAUTE BCE HEOOXOAUMBIE
BbIUMCIIEHUS (YKa3bIBaliTe eIMHUIIBI U3MEPEHUSI HICKOMBIX (PU3NYECKUX BEJIMYUH).




