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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpeHEro 001ero oopa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepabHON 00pa30BaTEIBLHOM MTPOrpaMMBbl cpeaHero oo1iero oopazoBanuss(DPOI
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0pa3oBaTEIbLHOM
cragapre COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOTO IpeaMera
«Xumus» B o0OpaszoBaTenbHbIX opraHu3anusx Poccuiickoit  dDeneparuu,
pean3yIouMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUH
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYy4yHOTO oOpa3oBanus yuammxcs 10-11 kmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npodUILHOTO OO0y4YeHMs, MPHU3BAaHO OOECIEeUUuTh O00IIec00pa3oBaTEIbLHYI0 U
OOILEKYJIBTYPHYIO TMOJTOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJIMMYIO s
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHUsS OOyYeHHs B OpTraHM3alugX NpoQPecCHOHATBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBISIETCS OJTHON M3 NPUOPUTETHBIX AUCIUTLINH.

B nporpamme mno XMMHM Ha3HAuY€HHUE MpeaMeTra «XHUMHS IOJy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nosoxkeHusiMu ®I'OC COO o B3aMMOOOYCIOBICHHOCTH ILENEH, COAEp KaHUS,
pe3ynpTaToB O0y4YeHHs] UM TpeOOBAHMN K YPOBHIO IOJATOTOBKH BBIMTYCKHHKOB.
CBHUIETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBINOJIHSAEMBIE MPOrPaMMOM 110
XUMUH QYHKITUH:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaau3alus KOTOpoh obecreynuBaer
MOJlyY€HUE NPEJCTaBICHUS O LEIIX, COJAEp)KaHWU, OOIIeill cTpaTeruu
0o0Oy4eHus, BOCHUTAHUS M Pa3BUTHs 00yUaIOIUXCsl CPEACTBAMH IpeaIMeETa,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3alMOHHO-IUJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeeseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4eHHs Y4eOHOTro MaTrepHasa, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTepUCTHK; MOAXOA0B K (POPMUPOBAHMIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarommxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Tporpamma a1 yriayGiaE€HHOTO U3yUEHUS XUMHH:

e YCTaHaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpIKaHHE, 00s3aTeNIbHOE
JUISL W3Y4YeHUsT B paMKaX OTHENbHBIX MNpoduieil, mpeaycMaTpuBaeT



pacmpesielieHie W CTPYKTYPUpOBAaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JAET MPUMEPHOE pacIipeiesieHne y4eOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIst
U3YYEHUS OTIEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYIO UHTEPIPETAUIO IIeNIel U 3a/1ay U3yUYeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmiero 00pa3oBaHMs, COAEPKATEIBHON XapaKTePUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
POrpamMMBbl CpEIHETO o01ero oOpa3oBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a Takke C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpasoBanus. 3a mpeeIaMu yCTAaHOBICHHON MTPOTPaMMOi TT0 XUMHH 00s13aTEIHbHON
(MHBapUMaHTHOW) COCTABIAIOIIECH COACpkKaHHUS y4eOHOro mpeameTra «XUMHUDY
OCTa€TCs BOBMOXKHOCTh BEIOOpA €ro BApUAaTHBHOM COCTABIIAIOIIEH, KOTOpas J0JKHA
ONPENEIATHCSA B COOTBETCTBUU C HAPABICHUEM KOHKPETHOTO Npousist 00y4eHHsl.

B coorBerctBHM ¢ KoOHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
mudpepeHIUpoBaHHOTO OOyYEHHsSI Ha YPOBHE CPEIHETr0o OO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TArlOM MOJIYYeHHUS] XUMUYECKOT0 00pa30BaHus
B paMKax MW3Y4YCHHUsS CIIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3AlMIX CPeIHEro mpodeccnoHalbHOTO 00pa30BaHMUs.
B 31011 CBsI3M n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO TPEUMYIIECTBEHHO Ha
pacuipeHre M yriayOJeHUe TEOPETUYECKOM U MPAKTHUYECKOW MOJATOTOBKH
00yJaromuXcs, BEIOPABIINX OMNpeaeaEHHbIN MTpoduabr 00ydeHUs, B TOM YHCIIE C
NEPCIIEKTUBON  TMOCIEAYIOMEro MOJIY4YeHHs] XMMHYECKOTo oOpa3oBaHUS B
opraHmM3ainusax mnpodeccuoHanbHOro oOpa3zoBanus. Hapsamy c sTuM, B cBete
tpedboBannii ®PI'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHOn
00pa3oBaTeIbHON TPOrpaMMbl CPEIHETO 00111eT0 00pa30BaHuUs U3YUYEHUE ITpeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA pEIlIEHUE 3a7a4 BOCHUTAHUS M COLUAIBHOTO
pa3BUTHS OOydaromuxcs, Ha (POpMUpPOBaHUE Yy HHUX OOIIEHHTEIUICKTYaTIbHbBIX
YMEHHUM, YMEHUH palMoHaIM3ali y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JeSTEIIbHOCTH, UMEIONTNX MEXIUCIUIIIMHAPHBINA, HAATPEAMETHBIN XapaKTep.



CocraBngomMu mpeaMera «XUMHUsS» Ha YpOBHE YIiyONEHHOTO U3y4YEHUs
ABIAIOTCA  YIUIyOnéHHble Kypchl — «OpraHuueckas xumus» U «OOmas u
Heopranuueckas xumus». Ilpu onpeznenenuu noaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHM3alKi COACpPXKAaHHUS 3TUX KypCOB B MpOrpaMMe MO XHUMHH 32 OCHOBY
npuHATH oJioxkerust @I'OC COO o paznuausix 6a30BOTo U yriayOa&éHHOTO ypOBHEH
U3y4YEHUs [IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmass u
HEOpPraHWYeCcKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHHM, OTHOCAIUXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeameTa. DTa CHCTeMa
3HAHMM MOJy4aeT ONpPENEIEHHOE TEOPETUUYECKOE JIONMOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJIBIINM 00HEM (haKTOJIOrMYECKOI0 MaTepuala.
Tak, Ha yriayOn€HHOM ypOBHE H3Yy4eHMsI IpeaMmeTa oOecrnedyeHa BO3MOYKHOCTH
3HAYUTENIBHOTO yBEIUUYEHHUS 00bEMA 3HAHUHN 0 XUMUYECKUX DJIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIyOJIeHUs PEACTaBICHUI O CTPOCHUU
BEIIECTBA, XWUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSAX TPOTEKAHUS PEaKIIHi,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMUYECKOW KWHETUKA M TEPMOIMHAMHKH.
W3ydenne mnepuogudeckoro 3axkoHa u I[lepmogudeckold CHCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3MpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUIX
O CTPOGHHMHM aToMa. XHUMHUYECKass CBSI3b OOBSICHSIETCA C TOYKH 3pEHUs
SHEPreTUUECKUX U3MEHEHUH Npu € 00pa30BaHUU U PA3PYIICHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
(GopMUpOBaHHEM MpPEACTABICHUN 00 AJIEKTPOXUMUYECKUX Tpoleccax U
3JIEKTPOJIN3E PaCIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu npu
PacCMOTPEHHHM PEaKIMOHHOM CHOCOOHOCTH COEAMHEHUN ynemsieTcss ocoloe
BHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakini.

Oco0oe 3Ha4eHNE UMEET TO, YTO Ha COJICPKAHKUE KyPCOB XUMUHU YTIITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro npoduis (T1aBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep JIONOJHEHMH K OOIlel cucreMe IMpeIMETHBIX 3HaHMi)
OKa3bIBAIOT BIIMSHUE CMEXKHbIE NpeaMeThl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Il KIIaCCOB XUMMKO-(U3UYECKOro nmpoduiis 00JblIoe 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaa rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLEeHT OylIeT chelnaH Ha OOUIHOCTh METOAOB IMO3HAHUA,
OOLIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (PU3UKE: ATOMHO-MOJIEKYJISIpHAs TEOPUs
(MoJteKkyIIsipHast TeOpus B PU3HMKE), 3aKOHBI COXPAHEHUSI MACChl M JHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, dJICKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B 10 Xe Bpems B coaepkaHMM TpeAMeTa IJs KIAaCCOB XHUMHKO-
ouonoruueckoro npoduis OONbIIUN yAeNbHBIN Bec OyleT UMETh OpraHuyecKas
xumus. B aToM cirydae nmpenocTaBiseTcs BO3MOXKHOCTB JUIs 00Jiee 00CTOATEIBHOIO



PacCMOTPEHHSI XUMUYECKON OpraHU3aINK KIETKH KaK OMOJOTHYeCKON CHCTEMBI, B
COCTaB KOTOpPOH BXOMST, K TMPUMEPY, TaKUE CTPYKTYpHBbIE KOMITOHEHTHI, Kak
JUTHIBI, OCTKHU, YTIIeBOIbI, HYKJIEHHOBBIE KHCIOTHI U apyrue. [Ipu sToM 3HaHUS O
COCTaBE M CBOMCTBAX MPEJICTABUTENIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy>)KaT OCHOBOHM [JIsl M3Y4YEHHs] CYIIHOCTH IPOLIECCOB (POTOCHHTE3A, ABIXAHUA,
MUIICBApEHUSI.

B mmane QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PECHHS, OCBOCHHUSI
OOIIeHAayYHBIX METOJIOB TIO3HAHUS M ONBITA MPAKTUIECKOTO MPUMEHEHHUST HAYYHBIX
3HAHUW H3Yy4YeHHE MpeaMeTa «XUMHUsS» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBS3AX C YYCOHBIMH MpPEIMETaMH, BXOISMIIMMHA B COCTaB
npeaMeTHBIX obOmactelt «EcTecTBeHHO-Hay4dHBIE TpEeIMEThl», «MaTemarnka u
uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[pu n3ydennu yueOHOTO npeameTa « XUMUsD) Ha YTITyOJIEHHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOTO M CpeliHero obmiero oopazoBanus (Ha 6a30BOM YPOBHE),
3a/a4eil TIEepPBOCTENICHHONW 3HAYMMOCTH SIBIsieTCS (OpMHpOBaHHE OCHOB HAYKH
XUMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKON JIeATEIILHOCTH
YeJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Perienue 3Toii 3a1aun Ha
yIIyONIE€HHOM YpOBHE HW3YYEHMsI MpeaMeTa MpeArojiaraeT pealu3aluio TaKuX
1eJIeH, Kak:

e (opMupoOBaHHWE TPEACTABICHUI: O MaTepUAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TI0O3HABAEMOCTH SIBIICHUH MTPUPOJIBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M €€ BeAylled ponu B oOecredeHuu
YCTOMYMBOTO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PEIICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3IaHUH HOBBIX MaTEPHUaOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreYeHny PalMoOHAIFHOTO MPHPOIONOIL30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHUSI U OOILEH KyJIbTypbl U€IOBEKa, a TaKXKe SKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpese;

e OCBOCHHE CHCTEMBbl 3HAHHH, JIGKAINUX B OCHOBE XHMHYECKOM
COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHSTHN, 3aKOHOB M TEOPUU XUMHH, COBPEMEHHBIX MPEACTABICHUI O
CTPOCHMHM BEIIECTBA Ha pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJISIPHOM, ~ HAQJMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHMsSI XUMHUYECKUX PEaKIui, O
XMMHYECKOM PaBHOBECHHU, PACTBOPAaX U JUCTIEPCHBIX CUCTEMax, 00 00Iux
HAyYHBIX TPUHIUIIAX XUMUYIECKOTO TTPOU3BOJICTBA;

o (opmupoBanue y O0yJaroIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU i1 OOBSCHEHHS
KITIOYEBBIX MW W MpOOJIeM COBPEMEHHOW XWMHUH, IJSl OOBSICHCHHS U



IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOI'O pElIeHUs MPoOJIeM, CBI3aHHBIX C XUMUEH, IPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKHU C MO3ULUI 3KOJOTN4YeCKol 0€30IaCHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, CBS3aHHON C
XUMHYECKUM MIPOU3BOJICTBOM, UCIOIH30BAaHUEM U MEPEPaOOTKOI BEIIECTB;
yri1yOJieHHe IPEACTAaBIEHUIN 0 HAyYHBIX METO/1aX O3HAHMSI, HEOOXOAUMBIX
Ui TpUOOPETEHHUsI YMEHUM OpUEHTHUPOBAaTbCS B MHpE BEUIECTB MU
OOBSICHEHUS] XUMUYECKUX SIBICHUN, HMEIOIMIMX MECTO B MPHUPOJAE, B
IIPAKTUYECKOM JEATEIBHOCTH U ITIOBCEHEBHOM KU3HMU.

B mmane peammzanuu MepBOOYEPEHBIX BOCIHUTATEIBHBIX W PA3BUBAIOIINAX
GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs IMPU H3YYEHUU
npeqMera  «XuMuUs» Ha  YrUIyONE€HHOM ypoBHE 0COOyI0  aKTyalbHOCTb
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a9H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUU TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKIAJAHBIX MCCIEI0OBAaHUNM B XUMUH, (POpMUPOBaAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTaHUIO  HAa  OCHOBE  YCBOEHUSA
00111e4YeI0BEYECKUX [IEHHOCTEH;

pPa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPUYECKHUX
CrocoOHOCTEN oOywaromuxcsi, (HOpMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOW IS TEIHHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBI0O W MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHUE yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
TMIOJIE3HOU SKOJIOTUYECKOM JIESITEIIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX Il U3YYEHUS! XUMHUHM HA YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazopanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPT'TAHUYECKAS XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHHU.

[TpenmMeT 1 3HaUYEHNE OPraHUYECKOW XUMHUH, TPEACTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XHMHUYECKas CBA3b B
OpPraHMYECKUX COCAUHEHUAX. THUIbl THOpUIN3alUY aTOMHBIX OpOUTaei yriepoaa.
Mexanu3mbl  00pa3oBaHMsI KOBaJCHTHOM CBSI3W (OOMEHHBIH M JOHOPHO-
aKIenTOpHbINA). THUIBl TNEpEeKphIBAaHUS aTOMHBIX OpOWTaleld, G- W T-CBA3M.
OpnunapHasi, 1BOMHAs U TpouHas cBa3b. CrocoObl pa3pbiBa CBSA3E B MOJIEKYJax
opranuyeckux BemiecTB. [loHaTne o0 CcBOOOAHOM paauKaie, HyKJIeopuiae u
3NIEKTpOPuIIe.

Teopust cTpoeHus oOpraHuueckux coeauHenuii A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COCIMHEHUH. MOJeKYyJIsIpHblE U  CTPYKTYpHbIE  (HOPMYJIbI.
CtpykTypHble (QOpPMYJIbl pPa3IUYHBIX BHJAOB: pPa3BEPHYyTas, COKpallEHHas,
ckenerHass. M3omepus. Buabsl u3oMepun: CTPyKTypHas, HNPOCTPAHCTBEHHAs.
OneKTpoHHBIE 3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUI (MHAYKTUBHBIN 1
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o kinaccupuUKalMK OpraHuyeckux BeulecTB. lloHsTHe o
¢dyHkimoHanpHOU rpynmne. ['omosorus. 'omonorudeckue psaasl. CucremMaTudyeckas
HoMeHkaTypa opranudeckux coeauHenuilt (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJAEJIBHBIX MTPEICTABUTEIICH.

Oco0OeHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3aMi OpraHMYeCKHX BEILIECTB U MaTepUalaMH Ha UX OCHOBE,
OMBITHI MO MPEBPAIICHUIO OPTAaHUYECKUX BELIECTB MpPHU HArpeBaHUU (TUIaBJICHUE,
0o0yriiMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJIENEH MOJIEKYJ OpPraHUYECKHUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['omosiornaeckuil ps ankaHoB, oOmas ¢hopMmysa, HOMEHKIIATypa U
M30MEpHS. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJIKAHOB, Sp°-
ruOpuau3alusl aTOMHBIX opOuTanel yriaepoja, o-cBsizb. du3nMueckue CBOMCTBA
AJIKaHOB.



XVWMHMYECKHE CBOMCTBA QJIKAaHOB: pPEAKIMM 3aMELICHUS, W30MEpPHU3allHH,
JNETUIPUPOBaHMS, IUKIN3ALNMY, IMPOJIN3a, KPEKUHTa, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKIi paJuKaIbHOIO 3aMEILCHMS.

Haxoxnaenue B mpupoae. CriocoObl MoyuyeHus: ¥ MPUMEHEHNE aTKaHOB.

[Muknoankanel. O61mas ¢opmyna, HOMEHKIATypa 1 n3zoMepus. OcoOeHHOCTH
CTPOEHMSI U XMMHUYECKHUX CBOMCTB MaJIbIX (IIUKJIONPOIIaH, [IMKI00YTaH) U OOBIYHBIX
(LMKJIONIEHTAH, HUKJIOTEKCaH ) LUKJI0aNKaHoB. CriocoObl MOJIy4eHHs ¥ IPUMEHEHNE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoyiorruaeckuii psii ankeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKEHOB, SP*-TUOPHIM3aIIUs
aTOMHBIX opOuTanel yriaepona, 6- U m-cBA3U. CTpyKTypHas M reomMeTpudeckas
(uc-TpaHc-) uzoMepus. Ouznueckrue CBOMCTBA aJIKEHOB. XMMHUYECKHE CBOMCTBA!
peaKkuMy TPUCOEAVHEHUS, 3aMEUICHUS B O-IIOJOKEHHWE IPU JIBOWHOM CBS3H,
nonumepusanuu 1 okucienus. llpasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE aTKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHMSI U XUMUYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-nnpucoennnenue. [lonnmepursanus conpsxEHHbIX
nueHoB. CriocoObI MOIy4YeHHs 1 IPUMEHEHUE aJIKaJUueHOB.

AnxuHbl. 'oMOI0rn4ecKuil psi alkKUHOB, 001as GopMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN AJIKMHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTanen yriaepoaa. dusnueckue CBONCTBA AIKUHOB.
XHWMHYECKHE CBOMCTBA: pEAKLUU IPUCOECAUHEHNS, AMMEPU3ALUN U TPUMEPHU3ALIHH,
OoKHCeHUs. KUCI0THBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakMM Ha TPOIHYIO CBA3b. CIIOCOOBI MOIYYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomaThyeckue YrieBoJOpoabl (apeHbl). ['OMOJIOrMYECKHil psil apeHOB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKyNbl OeH3osa. Pu3nueckue CBONCTBA apPEHOB. XHUMHUYECKHE
cBOiicTBa O€H30J1a U €ro rOMOJIOrOB: PEaKIMU 3aMEIleHUsI B OEH30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUMH NPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenzona. I[IpeacraBneHue 00 OpHUEHTUPYIOLIEM JEWCTBUM 3aMECTUTENIed B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPATUKaJIOB, KapOOKCHUIHHOMH,
TUIPOKCWIBHOM, aMHUHO- W HUTPOIPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lommmepuszanus cruposna. CriocoObl NOTyYeHUs U
IPUMEHEHUE aAPOMATUYECKHUX YIIEBOAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIi yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadboTku HedTu:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKUM), pU(DOPMUHT, THUPOIM3.
[TpomykThl nepepaboTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTMyeCcKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOrPYIIY, HUTPOrPyHny, IHUAHOTPYMIY,
amuHOrpymnmy. JleiicTBUE€ Ha TrajlOr€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTtBopa mi€noyn. B3auMoJencTBUE NUrajJOr€HANIKaHOB C MarHMe€M W IUHKOM.
[Tonsarue 0 METAJJIOOPTaHUYECKUX COCJIUHEHUSX. Hcnonws3oBanue
TaJIOTEHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE ¢ TPU CHUHTE3C
OPTaHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
u3ydeHue (U3HMYECKUX CBOMCTB YIiIeBOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii YrJIeBOJOPOJOB Pa3IUYHBIX KJIAacCOB (OOecIBeYMBaHUE OpPOMHOW WA
VMOJHOM BOJBI, PacTBOpa MNEPMAaHIaHaTa Kajlus, B3aMMOACHCTBUE allCTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyKeHHUE
yriiepoja U BOOOPOJa B OPraHUYECKHUX BEIIECTBAX, NOJIYYEHNUE ITUIIEHA U U3yUYCHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ KoyutekiusaMu «HedTe» u «Yromawy, ¢ odpasnamu
MJIACTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHHE MOJIEKYJ YTIIE€BOJOPOJIOB U
raJOr€HIIPOU3BOIHBIX YTIIEBOAOPOJIOB.

Kucsopoacoaep:kamue opranudecKue coelMHeHHs.

[IpenenbHbie ogHOATOMHBIE CcHUPTh. CTpoeHHEe MoOJIeKya (Ha mpuMepe
MeTaHoJa W 9TaHona). ['oMonoruueckuit psg, oOmas Qopmyrna, U3OMepuUs,
HOMEHKJIaTypa u kiaccuukamms. Dusumdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHbie CBSI3M MEXKIY MOJIEKYJIAMHU CIIHUPTOB.
XWMUYECKHE CBOWCTBA: PEAKIUHM 3aMEMICHUS, JETUIpaTaldd, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHWYECKUMHU W  HEOPraHUYECKHUMH  KHUCIIOTAMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMy4YeHUs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3dupsl, HOMEHKIaTypa U u3omepus. OcoOEHHOCTH (HUUUECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — STUJICHIJIMKOIL U ThUlepuH. DPu3ndeckue u
XUMHUYECKUE CBOMCTBA: PEaKIMK 3aMEILICHHS], B3AUMOICICTBUE C OPTAaHUYECKUMU U
HEOPTaHUYECKUMH KHCIIOTAMH, KAYECTBEHHAS PEAKIIMSA HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeohuIbHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm 4enoBeka. CriocoObl MOMydeHUs: ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIbI H
o6en3onbpHOTO sinmpa. Dusmveckue cBoicTBa (GeHona. OCOOCHHOCTH XUMUYECKUX



cBoMcTB ¢enona. KauyecTBeHHble peakiuuu Ha ¢eHon. TokcM4HOCTh (eHoa.
CrniocoObl osrydenus v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS — allbJETU]IbI U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMosioTHYecKue psiibl albJeruI0B U KETOHOB, 00Ias
dopmyna, uzomMepuss U HOMEHKiIaTypa. DPU3NYECKUE CBOMCTBA aJbJETHIIOB U
KETOHOB. XMMUYECKHE CBOVMCTBA albJAETUIOB U KETOHOB: PEAKIIUU IPUCOEAUHEHNS.
OxuclieHuEe alNbJeru/ioB, KadyeCTBEHHbIE peakiuu Ha aipAerunibl. CrnocoObl
NOJIyYEHUS] M IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCHOT. M3oMepus 1 HOMeHKIaTypa. PU3ndecKue CBOWCTBa
OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuus dSTepuuKanMM, peaKkUUd C YYacTHEM YIJIEBOJOPOIHOIO pajHKaa.
OcoOEHHOCTH CBOWCTB MYypaBBUHOW KUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMpPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCJIOT,
JUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenn BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEHUHOBAS, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI MOyYeHUsI U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['oMmonoruueckuit psin, oOmas Gopmyna, uU30Mepus U
HOMEHKNaTypa. PU3NYECKHE M XUMHUYECKHE CBOMCTBA: TUAPOJIU3 B KHUCJIOW U
HIEJIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCTION M meno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJAEPIKAIINX OCTATKU
HEIPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

Mpb114 Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IEHCTBUE.

OO0mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yriaeBogoB (MOHO-, Tu-
¥ TmoJucaxapunbl). MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubosa,
ne3okcupru6o3a. Ou3znyeckue CBOMCTBA W HaXOXIeHUE B mpupoje. PoTOCHUHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHOM
Ipyni, CIOUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTU OpraHusMa. Jlucaxapuisl: caxapos3a, MajlbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ 'napoaus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonucaxapuael: kpaxmann,
INIMKOTEH W Heiwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HeJUTroNo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla W LEJUTIOJIO03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KAaYECTBEHHAsl PEaKIUs C HOJOM. XHMHYECKUE
CBOMCTBA ILIEJUTIOJIO3BI: TUIPOJIN3, MoMydyeHue 3pupoB Leunono3bl. [lonstue ob
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHIA:
PacTBOPUMOCTb PA3JIMYHBIX CHUPTOB B BOJIE€, B3aMMOJICMCTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHHE 3THJIOBOTO COUPTa B albJAETH] HA PACKaIEHHON MEOHOM IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIE PEAKIMU Ha aibAeruabl (C THUIAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius riautiepruHa ¢ THAPOKCUAOM
menu(Il), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICUCTBUE
pacTBopa roKo3bl ¢ TuapokcuaoMm meau(Il), B3anmoneiicTBue kpaxmania ¢ UOJA0M,
peIIeHre DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrmupTel W (EHONIBIY,
«Kap6onoBbie KuciaoTbl. CI0KHBIE dPUPHD).

A3oTcoaepkalye OpraHunvecKue CoeJUHEeHUs.

AMMHBI — OpraHMYecKue Mpou3BOJHbIe aMMuaka. Kiiaccudukanus aMuHOB:
anmnpaTHIECKUe ¥ apOMAaTHYECKHE; TIEPBUYHbIE, BTOPUYHBIC M TPETUYHBIC.
Crtpoenne moiekyn, obmas (Gopmyna, n3oMepus, HOMCHKJIATYpa U (HU3UIECKUE
CBOMCTBAa. XMMHUUYECKOE CBOMCTBA alv(aTUYECKUX aMHHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE IEPBUYHBIX AMUHOB C a30TUCTOW KHUCJIOTOM.
Conu anKuiIaMMOHHUS.

AHWIMH — IPEJCTAaBUTENIb aMUHOB apoMaTH4eckoro psiga. CTpoeHne aHUInHa.
B3anMHOe BimsHME Tpynm aroMoOB B MoJjekyne aHuiaumHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] U NpuUMeHeHue anudaTudeckux amuHoB. l[lojgydeHue aHuUIMHA U3
HUTPOOEH30171a.

AmuHokucIoTel. HoMenknaTypa u uzoMmepus. OTAenbHbIE NPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKME CBOMCTBAa AaMHHOKHUCIOT KakK aM(OTEpHBIX  OpPraHHUYECKHUX
COCIMHEHMM, peakiusi MOJUKOHACHCAIMK, O0pa3oBaHHWE TMENTHIHON CBS3U.
Bbuonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIU3 MENTUIOB.

benku kak npupomnwsie nonuMmepbl. [lepBuuHasi, BTOpUYHAsT U TpeTUUHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, IEHATYypalus,
KaueCTBEHHbIC PEaKlUU Ha OCJIKH.

OKCINEpUMEHTAIbHbIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEJIKOB NMPU HArpeBaHUH, IIBETHBIC
peaknuu Ha O€NKH, peIIeHWE OKCICPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A30TCoAepKAIINE OPTraHUYECKHE COETUHEHU» U «Pacnio3HaBaHre OpraHUYEeCKUX
COCIMHEHUN.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHNS.

OCHOBHbBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIHS.

[Tonumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOI, TMOJIHUMETHIMETAKPWIAT, TOJUKApOOHATHI,
nongudTHIEHTepedTanar). Y Tunusanuus u nepepaboTKa I1acTuKa.

DI1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKH
(OyTamMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosnokHa: HaTypanbpHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsr CIEHUAIBHOTO Ha3HAYEHUS (TedioH, KeBJjap,
AIIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3IaraeMple MOJIUMEpPHI).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yyKOB, PEIIEHUE HJKCIEPUMEHTAJIbHbIX 3ajad 1o Tteme «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnrie 3agaun.

Haxoxaenue MonekyasipHOd (GOopMysbl OpPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €TI0 COCTAaB, HAXO0KACHUE MOJICKYJIIPHOU
(opMyJIIbI OPraHUYECKOTO COETUHEHUS 10 Macce (00bEMY) MPOTYKTOB CTOPAHHUSL, TI0
KOJIMYECTBY BeIIeCTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMHM /WM HCXOIHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpMYJbl OPraHMYECKOrO BeEIllecTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIOCOOOB IMOJIYYE€HHUS, ONpEEICHUE 10U
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanu3zanns MexxXnpeIMEeTHBIX CBA3EH MPU W3YUYEHUH OPTAHUYECKONW XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TMOHSITUH, MNPUHATHIX B OTHAEJIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (pakT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaONIOACHUE, HU3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJIa,
DPHEPreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHuW3M, OJKocucTtema, Owocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPO(dHBIM THUI NUTAHUS, OpOKEHHE,
dboTocuHTE3, nOBIXaHWE, OENKHW, YIJIEBOIbI, >KUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMEeHTHI.



Feorpa(bmlz IMOJIC3HBIC HCKOITA€CMBbIC, TOIIJINBO.
TexHonorusi: IMUIICBLIC TIPOAYKTBI, OCHOBBI PpalMOHAJIBHOI'O IIMTAHMA,
MOIOIIUE CpEACTBA, MATCPUAJIbI U3 HCKYCCTBECHHBIX U CHUHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckre 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTtpoeHue
AIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB MO ATOMHBIM  OPOUTANISM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M IleproandecKkoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIOKHBIX BEIIECTB 110 IPYIIIAM U IEPUOJaM. 3HAYCHHUE TEPUOANIECKOTO
3akoHa /[.1. Menaeneena.

XuMH4YECKasi CBs3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. DHEPrus U 1JMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MeXMONEKYJIPHBIE B3aUMOICUCTBUSL.

BajleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECIMHEHUN
AJIIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemiectBa  MONEKYISIpHOTO M HEMOJEKYISIPHOTO  CTpPOEHHs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BbIpaXEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJSIpHAsA KOHLEHTpauusa. Hacelennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHAIIbHbBIE
HAa3BaHMs OTIEIIBbHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanusa XuMHUUeCKUX peakiuii B HEOPTaHUYECKOW M OpraHuYeCcKOn
XUMHUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAIlCHUS
HHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKTh XUMUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PeaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuuu. Katanus n katanm3aTtopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecre. KoHcTaHnTa
XUMHUUYECKOTO paBHOBecUsA. (DakTOpbI, BIUSIONIME HA TOJIOXKEHHE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onektponutuueckas aucconanus. CuibHble W cJa0dble  3JIEKTPOIMUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHS.
OkucnuTenb W BOCCTAHOBUTENb. [IpolecChl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxuneiiiye OKHCIUTENM W BOCCTAHOBHUTENW. MeTOA 3JIEKTPOHHOTO OanaHca.
DNEKTPOJIU3 pacTBOPOB U PACILIABOB BEILIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX MPEBpAICHUN:
pa3oKEHHE TEPOKCHIA BOAOPOJA B TMPUCYTCTBUM KaTalIM3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE pEeaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHE
cpedbl PAaCTBOPOB C TMOMOINBI0 HWHAMKATOPOB, U3YUYEHUE BIMUSHUS PATUUHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW PEAKIMU M TOJOKEHUE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxxenne HeMeTa10B B [leproauyeckoi cucteMe XMMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUS ux aTomMoB. Du3Mveckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha IpUMeEpe KUCIOPoia, cepbl, hocdopa u
yriepona).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METAJJIaMU U HEMETAJJIaMHU, BOCCTAHOBUTENbHBIE CBOMCTBA. I mapuabl. TonnuBHbIE
AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupojie, CrocoObl MoydeHwus, (pusudeckue u
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHenne KUCIOPOACOAEpKAIINAEC
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHUs
rajgoreHoB. [I[puMeHeHne raJjoreHoB U UX COCIUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJYy4YEHUS, (PU3HUECKHE WU
xumuyeckue cpoictBa. CepoBogopon, cyibbuasl. Oxcun cepsl(IV), okcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX coir. OcOOEHHOCTH CBOMCTB CEPHOU
KHUCIIOTHL. [IpMeHeHue cepbl U €€ COeIMHEHN.

Azor. Haxoxaenue B mpupoje, CIOCOObl TMONyueHUs, (PU3NYECKUE WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAs
KHUCIJIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECCKUE U
xumudeckue cBoictBa. Pochuasl u dochun. Oxcunbl ¢ocdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXIaeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckue W XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne NpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojae, crnocoObl ModydeHus, (pusudeckue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemMHHeBasi KHUCIIOTa, CUIMKATHI.
[IpumeneHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4yeHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoanveckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHSI DJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTawioB. I[IpuMeHeHune MeTaioB B OBITY M TEXHUKE.
CIuiaBel METAJIOB.

DNEeKTPOXUMHYECKUN pAl  HanpsbkeHuil MetamwioB. OOmme  crnocoObl
HOJIY4ECHUS METaJIOB: THUAPOMETAILTYPTHs, NUPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonartue o koppo3uu metaymuioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u xanuii: nosydyenue, Gu3n4eckue 1 XuMUYECKUe
CBOMCTBa, IPUMEHEHUE NPOCTHIX BEIIECTB U UX COCTUHEHU.

Oobmas xapakrepuctuka metauioB I[A-rpynmer [lepunogudeckoid cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruuii u KaiblMil: monydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COCIUHEHUHU.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AnroMuHU: NoNydYeHue, PU3nUYecKkrue 1 XMMHUYECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUIPOKCU]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.



OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leprognyeckor CUCTEMbl XUMHUYECKHUX JIEMEHTOB.

Pu3znuecKkue U XUMMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKcuasl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIUTEIbHBIE CBOUCTBA. [loJlyueHne u MpuMEHEHUE XpoMma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcubl u conu xene3a(ll) u xeneza(Ill). [Tonydyenue n npumeHeHue xenesa u
€ro CILIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennuHeHuu. [lonyuenue u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHune
LMHKA ¥ €r0 COCINHEHUI.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUSI BELIECTB W MX MPEBPALLCHHI:
u3ydyeHue oOpaslloB HEMETAJUIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUIeKIMU «MeTalulbl W CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
1eJI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHCIIOT U IIEJOYEH, PEIICHUE HKCIEPUMEHTAIbHBIX 33/1a4 MO0 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUN,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
0 Hay4YHBIX METO/aX MO3HAHUS U METOJIOJIOTUN HAYYHOTO uccienoBanus. Hayunsle
NPUHIUIIBI OpraHu3alui XUMHYECKOTO MPOU3BOCTBA. [IpOMBIIIEHHbIE CTIOCOOBI
MOJIyYeHUs] BaXXHEHIIMX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAaKa, CEPHOU
KHUCIIOTBI, MeTaHoa). [[poMBIIIIEHHBIE CTIOCOOBI MTOTYYEHUS METAJIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsi3HEHNUE OKPYIKAIOLIEH CPEeAbI U €ro nocieacTsusa. Poins xumun B
o0ecrnieYeHNr dHEePreTUHIECKON 0€30MacHOCTH.

Xumusg MW 3I0pOBbe UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.

XWMHS TIHAIIA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE M00aBku. Poib xumuu B
oOecreyeHny MUIIeBON Oe30MacHOCTH.



Kocmetnueckue u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPENapaToB OBITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHS B CEBCKOM XO03siicTBe. OpraHndecKue 1 MUHEPaTbHBIC YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351eKTpoHUKH. HanoTexHOIOTHH.

Pacuérnblie 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YIACTBYIOIIHNX B PEAKIIMH BEIIECTB, MACChI
(00BEMa, KoIMUecTBa BEUIECTBA) TPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOJIYKTa PEaKLUU, €CIH OJHO
M3 BEUIECTB JAaHO B BHJE pAacTBOpa C OINPEACIEHHOM MAacCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA, MACCOBOU JIOJIM ¥ MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBope, J0JIM BBIXOa POJIYKTA PEAKIIUUA OT TEOPETUUECKHU BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXINpeaMETHBIX  CBSI3eM MpU  HM3YYEHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
00X €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHITHH, MPUHATHIX B OTJEIHHBIX
IpEAMETaxX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJIEHUE, HAYYHBIN (PakT, runoresa,
TeOpwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJIEb, MOJICIIUPOBAHHUE.

du3nka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TONbI, paIUOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKNN YPOBEHB, BEILIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEILEeCTBA, WJEalIbHBIM ra3, (uznyeckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opranusm, 3KocucTema, onocdepa, MeTadboIm3M, Makpo- U
MUKPOAJIEMEHTBI, O€NKHU, KUPBI, YIJIEBOJbl, HYKICHMHOBbIE KUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypChl.

TexHonorus: XUMHUYECKas MPOMBIIIJIEHHOCTh, METAJLUTyprusi, CTPOUTEIIbHbIC
MaTepHUaJIbl, CEIbCKOXO035MCTBEHHOE MPONU3BOACTBO, MUIIEBAs TPOMBIILICHHOCTD,
dbapmaneBTUYECKasi ~ MPOMBILUIEHHOCTh,  NPOU3BOJACTBO  KOCMETHUYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpPHAJIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
obOmero oOpa3oBaHUS BBIICICHBI CIEAYIONIUE COCTABISIONIME: OCO3HAHHE
0o0y4JalImUMHUC POCCUHCKON TPa)kTaHCKOW HISHTHYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSITETIHBHOCTH M CAMOOIIPEICIICHUIO; HAJTMUNE MOTHUBAITUH K
OOy4Y€HHUIO; TOTOBHOCTh U CHOCOOHOCTh OOYYaromMXCs PYKOBOJCTBOBATHCS
NPUHATBIMH B OOIISCTBE NpaBWJIaMH W HOPMaMH I[IOBCACHHS, HaJIUYHE
MIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPHI; CIIOCOOHOCTh CTABUTH LIEJIH M CTPOUTH
KU3HEHHBIC TIJTaHBI.

JIMYHOCTHBIE pE3y/bTaThl OCBOCHHS MpeaMeTa «XHMHS» OTPaXKAroT
c(OPMHUPOBAHHOCTh OIBITA ITO3HABATCIIBHOH M IMPAKTUYECKOW JCSATEILHOCTH
o0yJaromuxcst B Mpoliecce peann3ainuy 00pa3oBaTeIbHON AesITEIbHOCTH.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPAXKaroT
C(OPMUPOBAHHOCTh ONBITA ITIO3HABATCILHONM M TPAKTHYCCKOH JIESITEILHOCTH
oOy4JarommMxcsi B MPOIIECCE peau3aii 00pa30BaTEIbLHON JCSITEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)KCHHS K 3aKOHY U MIPABOIIOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M TPaBHJIaX MEKIHYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU ACSITENLHOCTH MPHU CO3JIAHUH YISOHBIX
IIPOEKTOB, PEIICHNHY YI€OHBIX W TTO3HABATEIILHBIX 3324, BHIITOJHEHUU XUMUIECKIX
9KCIIEPUMECHTOB,;

CIIOCOOHOCTH TOHWUMAaTh ¥ TNPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTHI IPYTUX TPH aHAIHN3E Pa3IUIHBIX BUIOB YI4COHOH NeATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

[ICHHOCTHOTO OTHOIICHHUS K HWCTOPHYECKOMY M HAyYHOMY HACJIEIUIO
OTCUYECTBECHHOM XHMMUH;

YBOKEHHUS K TPOIECCY TBOpYECTBA B 00JACTH TEOPUM M MPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIATEIHHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  ITOHMCKOB,
TIOCTOSTHHOTO TPpyJa YIEHBIX U TPAKTHKOB,;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCEAYIONIEM aHAIU3E
uH(GOpMAIUK O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIIMH, CBI3aHHBIC C XUMHYECCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro u 0Oe3omacHoro odOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU, B TPYJOBOU J1€ATENLHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOMIUX 3/0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCJICJICTBUN W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NESTENIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEeTLHOCTH,

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEHICHUH MPaKTUYECKUX 3ajad
COIMAJIbHON HaIpaBJIE€HHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3yUEHUIO Mpodeccuii pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMHUH,

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTam TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpasoBanusi, Oyayuied npodeccud U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1E€JIECOO0PA3HOTO OTHOILIEHUS K MPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOTHON U COITUATBHOU CPEIbI;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIEHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3MPOBATH HEOIArONPUSTHBIE SKOJIOTMYECKUE
NOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;

HAJIM4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUsI 00 OKPYXAIOIIEM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuHd MpoOJIeM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH [JJS  COBPEMEHHOM
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)XHOM POJIA B CO3/IaHNUN
HOBOW 0a3pl MaTepuanbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUHM MEIUIMHBI, 0OECIIEYCHUH YCIOBHM
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KaXKJOTO WiieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH
NoJlydyaeMble 3HAHUA Ul aHaIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 0OOCHOBAHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOIYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS JJIA
peleHust IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

FOTOBHOCTH U CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lWYHbIX cdepax mpodheccuoHaTbHON
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMEBI 110 XMMHH Ha yYPOBHE
CpemHero o0I1ero oopa3oBaHUs BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJOB TIO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecreunBaromne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIbLHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMH W  PETyJISTHBHBIMU
EUCTBUSIMU.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aAKTyaJIU3UpoBaTh  Mpolsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I JIEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICNIATh XapaKTEpHbIE MPU3HAKU TOHITHI M YCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLME TOHATHS JIJIsl OOBSICHEHUS OTENbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPaACCYKIeHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOIIECCE MO3HAHUS UCIIOJIb3yeMble B XUMHUHM CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CUMBOJI) 2JIEeMEHTa, XUMUYecKasi popMylia, ypaBHEHIUE XUMUUECKON PEaKIIuu
— MpPU pPEIICHUHU Y4YeOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHBIE MOJICJIbHBIC TPEJCTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUIECKIX PEAKITHI.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHX
pEeaKuunii;

dbopMyIMpOBaTh LETHN U 33/1a4U UCCIICIOBAHMS, NCIIOJIb30BaTh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOJATh 32 XOJ0M
npolecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €r0 pe3ysibTar, (OopMyIUpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB HUCCIICIOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICITAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENIbCKOW U MPOEKTHOM
JESITEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MIOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHHUIO PA3TUIHBIX METOOB
TIO3HAHUAL.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX wuHMopMmammu (HAy4dHO-
NOMyJISIpHAsT JTUTepaTypa XHUMHYECKOTO COJACp)KaHMsS, CIPaBOYHBIC TOCOOHUS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHMUSI, KPUTUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHATH PAa3IUYHBbIC METOJbI NIPHU MOWCKE U
oTOope wuHOpPMALMKM, HEOOXOJUMOM Uil BBIMOJHEHHUS Y4eOHBIX 3ajad
OIIPENIEIEHHOTO TUIIA,

npuoOpeTaTh OMBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCITOJIH30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUYECKON
uH(pOpMaIuel: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue W MaTeMaTUYECKHE)
3HaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpPbl, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHUH, BBICKA3bIBaTh UieU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C NPE3CHTAlMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alui y4eOHOTO MPOEKTa, U (POPMYIHPOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHUS IMO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBUSA:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIATH CBOKO ITO3HABATEIBHYIO
NEATENBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh MU IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIiaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJJTHEHUM YYE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4ETOM IIOJIyY€HHsS HOBBIX 3HaHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIATH CaMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XMMUU Ha yriyOJa€HHOM
YPOBHE Ha YpPOBHE CPEHET0 00I11ero 00pa30BaHus BKIIOYAIOT CIELMPUUECKHE IS
yueOHoro npeamera «XUMHs HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHI 1O
OCBOCHHIO, HHTEPIPETALUU U MPeoOpPa30BAHUIO 3HAHUM, BUJBI JESITEILHOCTU IO
NOJIy4YEHUIO HOBOI'O 3HAHUS M NPHUMEHEHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIBHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IporpaMme II0 XMMHMM IIPEIMETHBIE PE3yJbTAaThl IPEACTABICHBI II0 TIOJaM
WU3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA: O MECTe W 3HAYCHUM OPTraHUYECKON
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIEeYEeHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPreTUUECKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEpPHUAJIOB,



HOBBIX MUCTOYHHKOB SHEPTUH, B oOecrieyeHuu palMOHAIBHOTO
IPUPOIOTOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJIOBEKa, a TAK)KE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/10POBBIO
Y IIPUPOJIHOU Cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIIfe MOHITUS — XUMUYECKUN DJIEMEHT, aTOM, PO U AJIEKTPOHHAs
obojouka aroma, s-, p-, d-aToMHbIEe OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMma, THUOpUAM3alus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, yHKIIMOHATbHAS
rpynmna, paadkall, CTPYKTypHbIe (opmynbsl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPHI, TOMOJOTUYECKUA PSJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCIIOPOJ- M a30TCOJEP)KAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHCHHS; TCOPHUHU, 3aKOHBI
(nepuognueckuit 3axkoH JI. VM. MenneneeBa, Teopusi CTpPOEHHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHCHUS
W TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIHNE B OCHOBE
MOHUMAaHUS IPUYNHHOCTH H CHCTEMHOCTH XUMHUYECKUX SIBJICHUI; PEICTABICHUS O
MEXaHU3MaX XUMUYECKHX pPEaKIUid, TEPMOJIMHAMHUYECKUX ¢ KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aUMHOM BIIUSTHUM aTOMOB U T'PYIITT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIM U Me30MepHbIN 3(dektsi, opuentantsl | u Il pona);
dakToIornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MacCHOM
WCITOJIP30BAaHUN BAXKHEWIIINX OPTaHWYCCKUX BEIIECTB B OBITY W TMPAKTHUYCCKOU
NeATEILHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHITUIIAX XUMHUYISCKOTO MPOU3BO/ICTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpU
OMKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTb YMEHUM:

WCITOJIB30BAaTh XUMUYECKYIO CHMBOJIUKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OPTaHUUYECKHUX
BEIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBATh UX CYUIHOCTH:
OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCa »dTUX peakluil, peakuuii HOHHOrO OOMEHa MyTEM
COCTaBJICHHS MX TMOJIHBIX M COKPAIEHHBIX NOHHBIX YPABHCHHIA;,



M3rOTaBJIMBATh MOJIENU MOJEKYJI OPraHMYECKUX BEIIECTB JAJISl MILUTIOCTPALUN
UX XMMAYECKOTO ¥ MMPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHHMIA: YCTaHABIUBATh MPUHAAJIECKHOCTh HM3Y4YEHHBIX
OpraHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K ONpeAeEHHOMY
KJIacCy/Tpynme COeIWHEHUH, JaBaTb MM Ha3BaHUS 10 CHCTEMaTHYEeCKOU
Homenkiarype (IUPAC) u nmpuBoauTh TpHBHAJIbHBIE HA3BaHUS IS OTACIHHBIX
NpeCTaBUTENEeH OpPraHMYECKUX BELIECTB (3TWIICH, alleTHIICH, TOIYOJ, TIUIEPHH,
ITUJICHIJIUKONb, (DEeHOJ, (OpMaNbACTHI, aleTajbJICrH/l, AaleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsA, OJIEMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIMH, aJlaHuH, MaJlbTo3a, (PPYKTO3a, aHWIWH, TUBUHII, H30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHUPOBAHHOCTh yYMEHHUSI OIpENeNiaTh BUA XUMHYECKOW CBSI3U B
OpraHMYECKHUX COCOUHEHHUSX (KOBaJeHTHas M HOHHAas CBsA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSATH IOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BeuiectB A. M. byTtiepoBa aiisi 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XHMUYECKHME CBOWCTBA THUNHUYHBIX MPEICTABUTENCH pAa3IMYHBIX KJIACCOB
OpPraHUYECKHX BEILECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJIKaIUCHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJOPOJOB, CIHUPTOB, ajbAETHIIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUNH U aMHUHOB,
AMHUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JHU- U  MOJIMCAXapUIOB),
WIUTIOCTPUPOBATh ~ TCHETUYECKYI0  CBSI3b  MEXIYy HUMH  YpaBHEHUSIMH
COOTBETCTBYIOIIMX XMMUYECKHX PEaKIHi C HUCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpMHUPOBAHHOCTh YMEHHUSI TOJTBEPXKJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEAaKLIMOHHON CIOCOOHOCTH OPraHNYEeCKUX COETUHEHUHN OT
KPaTHOCTHU U TUIIA KOBAJICHTHOH CBSI3M (G- U T-CBS3M), B3AUMHOTI'O BJIMSIHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOTHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yrob), CIIOCOOBI €ro nepepadboTKH U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEpPepabOTKH;

c(OPMHUPOBAHHOCTh BJAJIEHUSI CHCTEMOW 3HAHUM O €CTeCTBEHHO-HAYUHBIX
METOAax MO3HAHWUSA — HAONIOJIEHUH, U3MEPEHUH, MOJAEIHUPOBAHNUHU, IKCIICPUMEHTE
(peaJIbHOM U MBICJIICHHOM) M YMEHUS IPUMEHSTH ITH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIEC OTIEPAIlUU MBICITUTEIHLHON
NEATETPHOCTH — aHAIW3 W CUHTE3, CPaBHEHHE, O0OOIIEeHWE, CHCTEeMaTH3alluIo,



BBISIBJICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€U — JJI1 U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUHU C
NOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0osee OCO3HAHHOTO MMOHUMAHMs CYIIHOCTH MaTepuaibHOIO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO OPraHUYECKOM XUMHUU JIJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOBOJIUTH PACUETHI IO XUMUYECKUM (OpMyTiaM
U YpaBHEHUSAM XHMHUYECKUX PEAKIMA C MCHOJIb30BaHUEM (DU3MUECKUX BEITUUYMH
(Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOXKACHUI0 XUMHUYECKON (opMyIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, IIIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATH
C TMO3UIMHA  DJKOJOTMYECKOW  OE€30macHOCTH  MOCJIEACTBUSA  OBITOBOH U
IIPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHOM C nepepaboTKON BEIECTB,
MCII0JIb30BATh MOJYUYEHHbIE 3HAHUS I IPUHATUS TPAMOTHBIX pEUIeHUN mpodieM
B CUTYallUsX, CBSI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUNA DKCHEPUMEHT (TOJIydeHHE W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKLUMU YTIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHCIIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3alad MO PACIO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOJIIOJEHUEM IpaBUII
Oe3omacHOro oOpalleHusi C BelleCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dbopMyaMpoBaTh 1ENb HCCIAEAOBAHMS, NPEACTABIATH B Pa3IUuHON  (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOroAaTh MpaBUia SKOJOTHYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW MEATENBHOCTH B LEISAX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAIOLIEH
MIPUPOTHOM CpEbl U JOCTUKEHUS €€ YCTOMUYMBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHUYECKOIO JACHCTBHS HA YKUBBIE OPraHU3MBI
OIPEACIEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMbica nokazareis [I/IK;

aHAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMHYECKON MH(GOpPMAIlMU B Pa3IMYHbIX HCTOUYHUKAX (Hay4YHAsl U yueOHO-HAay4IHAs
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUUECKYI0 HH(OpMaIINIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C IIOCTaBJICHHON y4eOHOM 3aaucii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas v HeopraHudeckas
XUMHSD) OTPaAXkKakoT:

c(hOpMUPOBAHHOCTh TPENCTABIICHUN: O MATEpUATHLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM NOPUPOJBI, O MECT€ U 3HAYEHUH
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleYeHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMUYECKOW, DHEPreTUYeCKO M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpPHATIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEUEHUU PAIMOHATBHOTO MPHUPOJOMOIL30BAHMS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M MIPHUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAOIINE MTOHATUS — XUMHYECKHUH AJIEMEHT, ATOM, SIPO aTOMa, U30TOIIHI,
AJIEKTPOHHAsE 000Jlouka aroma, S-, p-, d-aTOMHbIE OpOMTAIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TuOpuau3aiusi aTOMHBIX OpOuTajnei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMHUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKasi, BOJIOPOJHAs),
KPUCTaJUIMYECKass PEIIETKAa, XUMHYECKas pPEaKUus, pPacTBOpP, >SICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs OUCCOLMALMSA, CTENEHb JUCCOLMALINH,
BOJOPOJHBIA TOKAa3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3dPeKT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEaKIMU, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUSI AIEKTPOIUTHUYECKOW IHUCCOLMAIUU, MEPUOTUYECKUIMA
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpPAIIEHUS] SHEPTUU NPU XUMUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XVWMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIIME B OCHOBE IIOHUMAaHUSI IPUYNHHOCTH
Y CUCTEMHOCTH XUMHUUYECKHUX SBJICHUU; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJCTABJICHUS O MEXaHU3MaxX XUMHUYECKHX PEAKLUM, TEPMOJUHAMUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKaHUs, O XMMHYECKOM PAaBHOBECHH,
pacTBOpax M JIUCIEPCHBIX cHCTeMaX; (aKTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJyYeHUHU U 6€30MacCHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY W MPAKTHUUYECKON JCSATEILHOCTH YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINUE MOHSATHUS IPHU
OIMCAHWN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;



c(hOpMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatuyeckyto HomeHkaaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEENIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJI XMMUYECKON CBS3M (KOBAJCHTHAs,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelmeTKu
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THIA KPUCTAIMYECKOW PpEHIETKH, OOMEHHBIH Hu
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBA3H;

c(hOpMUPOBAHHOCTh YMEHHUM: KJIaCCU(PUIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
10 UX COCTaBY, XUMUYECKHE PEAKLINH IO PA3JINYHBIM NPU3HAKAM (YUCILy U COCTABY
pearupyomux BeUIecTB, TEIJIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTEereHei
OKHUCJICHUSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacTHIO KaTaliu3aTopa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAHWS M KpUTEpUU I KIaccuPuKauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO CUCTEMATU3UPYIONTYI0, OOBSICHUTEILHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DBJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMHYECKUX OJJIEMEHTOB INEPBOrO—YETBEPTOIO IEPHOJIOB
[Iepuonnueckonr  cucremsr  J[.H. MenpaeneeBa,  UCHOJB3YyS  IOHSTHUA
«IHEPreTUYECKHE YPOBHU», «IHEPTeTUUYECKUE IMOAYPOBHM», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSIHHS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX
coeauHeHn mno mnepuomam U rpynmnaMm llepmommueckon cucremsr J[. U
MenneneeBa, BaJI€eHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS UX
3JIEKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHAYECKME  CBOMCTBA  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIy HEOPraHMYECKMMM BEIIECTBAMU C
NIOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUMI;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTaBJIEHUS AJEKTPOHHOro OalilaHca
THX pEeakUWid; peakuuid HOHHOTrO OoOMeHa MyTEM COCTaBJICHUS WX TMOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  pEaKkUu{d  TUAPOJIN3A;  pEaKUui
KOMITJIEKCOOOpa3oBaHus (Ha MPUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U AJTFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEAKIMI ¢ y4éTOM HMX HHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUS! CKOPOCTH XMMHYECKOM peakluu B 3aBUCUMOCTH OT Pa3IAYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MOJI BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHumn Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHWMHUYECKHE PEAKIHUH,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO TOJYYEeHHs] CEPHOM KHCIIOThI, aMMHUaKa,
oOlye Hay4dHble MPUHIUIB XUMHYECKUX TPOU3BOJCTB; 1€1€cO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOIICHHSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUM O MeETOoAaX HayYHOTO
NO3HAHUS SIBJICHUI NpUpoAbl — HaOIIOIeHUe, H3MEPEHHE, MOJEINPOBAHUE,
HKCIEPUMEHT (PeasbHbI U MBICIICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIEHOM UCCIICJOBAHUH BEIIECTB
U 118 OOBSICHEHHS XHMHUYECKUX SBJICHHMM, HUMEIOIIUX MECTO B MPUPOJE,
PaKTUYECKOM AESTEIIbHOCTH YEJIOBEKAa U B TTOBCEAHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISABIISITH B3AaUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0osiee 0OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACYETBl: C HUCIHOJIb30BAaHUEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHILIEHTPALU;
MAacchl BEIECTBA WK 00bEMA ra3a MO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wil 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3¢ ¢ekra
peaxkuy; 3HauY€HUs BOJOPOJIHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M IIENOuYed ¢
W3BECTHOM CTEIMEHbIO JUCCOIMAlUM;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
IPOJYKTa PEaKIUHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJAHO B BHUJE pacTBopa C
ompeeIEHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT mpUMeCH); 10JIA BbIXO/1a MPOJYKTa peakiuu; 00bEMHBIX OTHOLICHHH ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M TMPOBOIUTH
XUMUYECKUA  DIKCIIEPUMEHT  (MpPOBEACHUE  peakluii HOHHOro  OOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHNUE
CpelIbl pPacTBOPOB BELIECTB C MOMOUIbI0 HMHJIMKATOPOB, H3yYEHUE BIIMSHUSA
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKIuH, pelIeHHe
OKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metamwtey u  «Hemeramne») ¢
coOJIIoZIeHeM MpaBui O€3011acHOT0 OOpallleHHs C BEIIeCTBAMU M JIabOpaTOPHBIM
o0opynoBaHueM, GOPMYIUPOBATH 1IEJIb UCCIEIOBAHUS, IPEICTABIATh B PA3IMYHON
dbopMe  pe3ynbTaThl  AKCHEPUMEHTa, AaHAJIM3UpOBaTh M  OLEHMBATh  MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUjIa MOJIH30BAHUS XUMUUYECKOM
NMocyIol M JabopaTOopHBIM 00OpyAOBaHHWEM, OOpallleHHus C BeEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH IIeJIECO00Pa3HOTO TOBEJACHUS B OBITY WU TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3J0POBbsI, OKPYXKAIOIIECH MPUPOTHOM
cpenbl W JIOCTHXKEHUSI €€ YCTOWYMBOTO pAa3BUTHS, OCO3HABATh OMACHOCTH
TOKCHUYECKOI'0 JICMCTBUSI HA >KUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMMas cMbIci nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-HaydHas
JuTepaTtypa, cpeAcTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KPUTUIECKH
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaLIHIO, IepepadbaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUHU C IMOCTABJICHHOM yueOHOI 3a1ayeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypcsl
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
IIpeamer opranndeckoit xumuu. Teopus http://school-
1.1 CTPOECHUS OPraHUYECKUX CoeNUHEHU A. M. 8 0 0 collection.edu.ru
bytneposa https://neznaika.pro
Hroro no paszneny 8
Pa3znea 2. YrieBoaopoanbl
http://school-
21 IIpenenbHble yrieBOgOPOABI — AJIKAHBI, 5 0 0 collection.edu.ru
' [MKJIOATKAHBI https://soc-
ege.sdamgia.ru
29 HenpenenbHbie yrineBogopobl: ajJKkeHbl, 14 0 1 http://school-
' AJIKaJUCHBI, aJIKUHBI collection.edu.ru
23 ApomaTHyecKue YTiaeBOAOPOIbI (apEHBbI) 8 0 0 bltp.-/school:
' p yn AOPOAIBL {ap collection.edu.ru
24 IIpupoHbIE HICTOYHUKH YIJIEBOJOPOJAOB U UX 4 0 0 http://school-
' nepepaboTKa collection.edu.ru
http://school-
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1 0 S.C 00
collection.edu.ru
Hroro no pazneny 35

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
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http://school-

3.1 Cruptel. ®enon 11 collection.eduru
KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U htto://school
3.2 ketoHbl. KapboHoBbIie KucnoThl. Cl10KHBIE 21 DLISEA00"
collection.edu.ru
s¢upsl. XKupsl
33 VrieBoasl 9 hy ://S.c hool-
collection.edu.ru
Hroro no pazneny 41
Pasznen 4. A3oTcoaepskaniue OpraHnyeckre coeJuHEeHUst
4.1 AMUHBL. AMUHOKHCIOTEL. beikn 12 by ://S.C hool-
collection.edu.ru
Hroro no pazneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA
http://school-
5.1 BrIcOKOMOIIEKYIIIpHBIE COETMHEHUS 6 //S.C o0
collection.edu.ru
Hroro no pazneny 6
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11 KIIACC

KouunyecTBOo 4yacoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB M TeM (uudpoBbie)
Ne i/l P Konrpouabusie Ilpakruyeckue p
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. Teopernueckre OCHOBBI XMMHUM.
Crpoenue atoma. Ilepnoanueckuii 3aKoH http://school-
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9 0 0 collection.edu.ru
snementoB JI. 1. Menneneena https://soc-ege.sdamgia.ru
12 CrtpoeHnue BeriectBa. MHOTr0o0Opasue 1 1 0 http://school-
' BEIIECTB. collection.edu.ru
http://school-
1.3 XVMHYECKUE PEAKIINH 19 1 3 .
collection.edu.ru
Hroro no pasneny 39
Paznen 2. Heoprannuyeckasi XuMus
http://school-
2.1 HemeTamnsr 31 1 3 )
collection.edu.ru
http://school-
2.2 MeTtamnsl 23 1 1 )
collection.edu.ru
Hroro no pazneny 54
Pasznea 3. Xumud u :KN3HbL
Metoapl mo3HaHUS B XUMUH. XUMUSA U http://school-
3.1 9 0 0 )
KU3HD collection.edu.ru
Hroro no paszneny 9
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE

Ne JlaTa JlaTa mo nudpoBbIe

Tema ypoka Kontponbnbsie IlpakTnyeckue op
n/n Bcero H3Y4YeHU s paxry oOpa3oBaTeJib

padoThI padoThI
HbI€ pecypchl

[IpenmMer u 3HaueHUE

OpraHUYeCKON XUMHH, http://school-

1 P 1 0 0 05.09.2023 Tp.AREne0=
IpezCcTaBIeHUEe 0 MHOT000pa3uu collection.edu.ru
OPraHUYECKUX COCIUHEHUIN
DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0CHOBHOE U

. http://school-
2 BO30Y)KIEHHOE COCTOSTHUS). 1 0 0 07.09.2023 .
collection.edu.ru
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoja.
XuMH4YECcKas CBA3b B
OpPraHUYECKUX COCIUHEHUSX. httor//school
p://school-

3 Mexanu3Mbl 00pa30BaHUs 1 0 0 08.09.2023 ,

N collection.edu.ru
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspsiBa CBs3€H
Teopust cTpoeHUsT OpraHUYECKNUX http://school-

4 PH CTPS P 1 0 0 12.09.2023 Sou00
coennHenut A.M. bytneposa collection.edu.ru
Bunel nzomepun: crpykTypHas,

MPOCTPAHCTBEHHAS. httor//schoal
p://school-

5 OnexTpoHHbIe 3 (EKTH B 1 0 0 14.09.2023

MOJIEKYJIaX OPTraHUYECKUX
COCTMHEHUN

collection.edu.ru
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IIpencrasnenue o
KJaccupukanuu u

http://school-

6 cucTeMaruueckast 15.09.2023 .
collection.edu.ru
Homenkiarypa (IUPAC)
OpPTraHWYECKUX BEIECTB
Knaccudukamnus peakuii B http://school-

7 (b L}, p H 19.09.2023 s.c 0
OPraHUYECKOU XUMHUU collection.edu.ru
CraproBasi TUarHOCTHKA.

http://school-
8 CucremMaruzaius 1 0000IIeHne 21.09.2023 X
. collection.edu.ru
3HAHUH 10 TEME.
AJIKaHbI: TOMOJIOTUYECKUU PSAI,
obmas popmyia, HOMEHKIIaTypa
http://school-
9 Y U30MEPUs, DIEKTPOHHOE U 22.09.2023 ,
collection.edu.ru
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT
duznueckre 1 XUMHUYECKHE http://school-

10 . 26.09.2023 ALD-//SCR00%
CBOMCTBA aJIKAHOB collection.edu.ru
Haxoxxnenue aikaHoB B htto://school

p://school-

11 oxe. CrnocoObI monyye 28.09.2023 .

Tppoa n bl IOy HCHHA collection.edu.ru

Y IPUMEHEHHNE aJTKaHOB.

Huknoankansl: obmast popmyna,

HOMEHKJIATypa U U30MepHs, httos/school
p://school-

12 O0COOEHHOCTH CTPOCHHUSI U 29.09.2023 _

. collection.edu.ru
XHUMHUYECKHX CBOMCTB, CIIOCOOBI
MOJTYYCHUS U IPUMEHEHNE
Pewrenne pacu€THbIX 3aa4 HA
onpeeeHue MOJIEKYIIPHON http://school-
13 e YIp 03.10.2023 AURD-/SCh00™

(bOopMyJIIBI OPraHUYECKOTO
BEIIECTBA IT0 MACCOBBIM JIOJISIM

collection.edu.ru
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aTOMOB 3JICMCHTOB, BXOOAIIIUX B
ero coctras. CucremaTn3anus u
000011IeHrEe 3HAHU T10 TEME.

AJIKEHBI: TOMOJIOTUYECKHH P,
oOmras popmyina,
HOMEHKJIATypa, SJIEKTPOHHOE U

http://school-

14 05.10.2023 .
MIPOCTPAHCTBEHHOE CTPOCHUE collection.edu.ru
MoJiekyn. CTpyKTypHast ¥ LIuc-

TpaHC-U30MEPHUsI AJTIKEHOB.
®duszndeckue U XUMUYECKUE htto://school
. p://school-
15 CBOMCTBA ankeHoB. [IpaBuiio 06.10.2023 .
collection.edu.ru
MapKOBHHKOBA.
CriocoObI MoTy4eHus 1 http://school-

16 i 10.10.2023 S.C o0
[PUMEHEHUE AJIKEHOB. collection.edu.ru
[TpakTrueckas padora Ne 1 mo

" http://school-

17 teme "[lonyyenue sTuiieHa u 12.10.2023 .

. collection.edu.ru
M3y4YEHHUE €ro CBOMCTB"
Pemenue pacu€THbix 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJIIPHOIN http://school-

18 ped yup 13.10.2023 N
(bOopMyITBI OPraHMYECKOTO collection.edu.ru
BEIIeCTBA
AnKaMeHbl: CONPSHKEHHBIE,

U30JIMPOBaHHbIE,
19 KyMYJUPOBAHHBIE 17.10.2023 hllp. schuol:
YMYJHP ' A collection.edu.ru
Oco0EeHHOCTH JEKTPOHHOTO
CTpOCHUS
XUMHUYECKUE CBOWCTBA http://school-
20 19.10.2023 SER00

CONPSIKEHHBIX TUEHOB.

collection.edu.ru
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CriocoObI nostyueHust u

http://school-

21 )
NPUMEHEHUE ATKATUEHOB. collection.edu.ru
AJKUHBI: TOMOJIOTHYECKHH PSijI,
obmas hopMmyia,
popmy http://school-
22 HOMEHKJIATypa, HIEKTPOHHOE U 20.10.2023 .
collection.edu.ru
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOKCTBA
o http://school-
23 XUMHYECKHE CBOMCTBA aJIKUHOB. 24.10.2023 .
collection.edu.ru
KauecTBeHHBIE peaKIIny Ha http://school-
24 3 peakdl 26.10.2023 HEDSEI00%
TPOWHYIO CBA3b collection.edu.ru
Croco0B! MOJIyUYEHHUS U http://school-
25 yi 27.10.2023 s.c o0
NPUMEHEHNE ATKHHOB collection.edu.ru
Pemenue 3agau: pacu€rsl 1o
. http://school-
26 YPaBHEHUIO XUMUYECKOU 07.11.2023 .
collection.edu.ru
peaxkuuu
Cucremarusanusa 1 00001eHne http://school-
27 " H H 09.11.2023 HEDSEI00%
3HAaHUU 110 TEME collection.edu.ru
ApEHBI: TOMOJIOTHYECKUHN Psif,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U http://school-
28 P P 10.11.2023 HEDSEI00%
MIPOCTPAHCTBEHHOE CTPOCHUE collection.edu.ru
MOJIEKYJT O€H30J1a B TOIyoa, UX
¢du3nueckne CBOMCTBA
XUMHYECKHE CBOMCTBA apEHOB: http://school-
29 P 14.11.2023 ARP-SEN00

peaKIu 3aMeeHUs

collection.edu.ru
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XUMHUYECKUE CBOWCTBA apEHOB:

http://school-

30 pEaKIUK TPUCOEANHEHHUS, 16.11.2023 .
collection.edu.ru
OKHCJIEHHE TOMOJIOTOB O€H30/1a
OCO0EHHOCTH XUMHYECKUX http://school-
31 . 17.11.2023 ALD-//SCh00%
CBOMCTB CTHUpPOJIA. collection.edu.ru
Pemenue pacu€THbix 3a1a4 Ha
onpeaeIcHuEe MOJIEKYIIIPHON http://school-
32 pedl yp 21.11.2023 S.C 00
(bopMyITBI OPraHUIECKOTO collection.edu.ru
BEIIECTBA
CrocoOs! ITOIyYEeHUS U http://school-
33 v 23.11.2023 HEDSCI00%
NIPUMEHEHNUE aPEHOB collection.edu.ru
I'enernueckas cBsA3p MEKIY
http://school-
34 pa3IMYHBIMU KJIacCaMu 24.11.2023 .
collection.edu.ru
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHEeHUsAM
XUMHYECKHUX PCaKIIUHU. http://school-
35 p H 28.11.2023 s'c o0
Cucremaruzanusa U 0000IIeHIE collection.edu.ru
3HAHWUH 10 TEME
IIpuponnserii ra3. IlonyrHbIE http://school-
36 PHpO T 30.11.2023 s'c o0
HEe(TSHbIE ra3bl collection.edu.ru
KameHHEIN yroib U IPOIYKTEI http://school-
37 T POAYK 01.12.2023 HEDSEI00%
ero nepepadoTKu collection.edu.ru
Hed1b 1 ciocoOsI eé
rnepepadoTky HeTH. http://school-
38 pep ¢ 05.12.2023 AEDSCH00

[IprumeneHne npoyKTOB
nepepaboTKu HEPTH.

collection.edu.ru
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I'enernueckas cBsA3p MEKIY

http://school-

39 pa3IMYHBIMU KJIacCaMu 07.12.2023 .
collection.edu.ru
YTJIEBOJIOPOIOB
l'anorenonpons3BoHbIE
JIEBOJJOPOJOB: 3JIEKTPOHHOE http://school-
40 yr AOPOAL p 08.12.2023 .
CTPOEHHE; PEaKIUU 3aMEIEHUS collection.edu.ru
rajoreta
JleiicTBue 1Ienouei Ha
rajioreHIpou3BOAHbIE. httos/school
v http://school-
41 B3aumoneiictBue 12.12.2023 )
collection.edu.ru
JIMTaJIOreHaJKaHOB ¢ MarHUeM U
LIUHKOM
CucremMaruzamus 1 0000IIeHne
42 3HAHUU 110 pa3aeil 14.12.2023 http://school-
pasaely o collection.edu.ru
«YTneBogopoab»
KouTponsHas paboTa o teme http://school-
43 P p 15.12.2023 )
"Yraesogopoer" collection.edu.ru
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmasg ¢hopMyiia, CTpOCHHUE http://school-
44 Hl (b PMY P 19.12.2023 )
MOJIEKYJ, U30MEPHS, collection.edu.ru
HOMEHKJIaTypa, Kiaccuuxamnms,
¢du3nueckre CBOMCTBA
XUMHYeCKHE CBOMCTBA httor//schoal
p://school-
45 MPEETbHBIX OJTHOATOMHBIX 21.12.2023 .
collection.edu.ru
CITUPTOB
Crioco0bI nostyueHust u
http://school-
46 MIPUMEHEHUE OJTHOATOMHBIX 22.12.2023

CIIUPTOB

collection.edu.ru
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[IpocTeie 3¢upsl: HOMEHKIATYpA
Y U30MepHsl, 0COOEHHOCTH

http://school-

47 26.12.2023 .
(GUBUYECKUX U XUMUYECKHUX collection.edu.ru
CBOMCTB
MHOroaTroMHBbIE CIIUPTHL:

STHJICHIJIMKOJIb U TJIMLEPUH, UX http://school-

48 Hep 28.12.2023 s.c o0
bu3YecKre U XUMHUIECKUE collection.edu.ru
CBOMCTBa
CriocoObI nostyueHust u

http://school-
49 MIPUMEHEHNE MHOTOATOMHBIX 29.12.2023 .
collection.edu.ru
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI, hito-/fschool
o http://school-
50 dusznyecKre CBOMCTBA. 11.01.2024 .
collection.edu.ru
TokcuaHoCTh (heHona.
N http://school-
51 XuMHUecKue CBOMCTBa (heHomna 12.01.2024 ,
collection.edu.ru
CriocoObI oTy4eHus 1 http://school-

52 o 16.01.2024 SE00
npuMeHeHue GeHomna collection.edu.ru
[IpakTuueckas pabora Ne 2.

Pemenue skcniepuMeHTaNbHbBIX http://school-

53 y 18.01.2024 SO0
3azna4 no teme «CrupTsl U collection.edu.ru
dbeHoIBD)

Cucrematu3zanus u o0o0mIeHne http://school-

54 MaTHsat - 19.01.2024 Soh00
3HAHUU 10 TEME collection.edu.ru
AJbaeruabl U KeTOHBI:
3JIEKTPOHHOE CTPOCHUE http://school-

33 b b 23.01.2024 SO0

KapOOHWJIBHOW TPYIITIHI;
TOMOJIOTHYECKHUE PSIBI, 00IIIast

collection.edu.ru
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dbopmyna, u3omepus u
HOMCHKJIATypa

AJIBI[CFI/II[BI 1 KCTOHBI:

http://school-

56 ¢u3nueckre CBONCTBA; peaKIiu 25.01.2024 .
collection.edu.ru
MPUCOSANHCHHUS
Peakiinm okucineHus u
http://school-
57 Ka4eCTBEHHbBIC PEAKIINH 26.01.2024 )
collection.edu.ru
ANIBJETUI0B U KETOHOB
Croco05bI MOJTydYeHHsT http://school-

S8 > 30.01.2024 ALD-//SCHO0™-
aIbJIETUIOB U KETOHOB collection.edu.ru
OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI, http://school-

59 b 01.02.2024 L./ SCHO0%-
O0COOEHHOCTH CTPOCHUS UX collection.edu.ru
MOJIEKYJT
N3omepus u HOMEHKIaTypa

http://school-
60 KapOOHOBBIX KUCIIOT, HX 02.02.2024 .
N collection.edu.ru
¢du3nveckre CBOMCTBA
XUMHYeCKHE CBOMCTBA htto-/fschool
p://school-

61 MpeAeNIbHBIX OJJTHOOCHOBHBIX 06.02.2024 .

collection.edu.ru
KapOOHOBBIX KHUCIIOT
OCco0OEeHHOCTH CBOMCTB
MYPaBbUHOM KUCIOTEHI. http://school-

62 yp 08.02.2024 HED:SER00%
MHoroo6pa3ue kKapOOHOBBIX collection.edu.ru
KHCJIOT
OCco0OEHHOCTH CBOMCTB:

HenpeJeabHbIX U http://school-

63 ber 09.02.2024 ALD-//SCHO0™-

apoOMaTHUYEeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

collection.edu.ru
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THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencTaBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT.

IToHsATHE O IPOU3BOAHBIX

http://school-

64 13.02.2024 .
KapOOHOBBIX KHUCIIOT collection.edu.ru
CniocoObI ToTy4YeHus 1

http://school-
65 MpUMEHEHNE KapOOHOBBIX 15.02.2024 .
collection.edu.ru
KHUCIIOT
CnoxHbie dpupsI:
TOMOJIOTHYECKHH Psijl, 001as http://school-

66 pAzL, 0B 16.02.2024 PRS00
dbopmyra, u3oMepus 1 collection.edu.ru
HOMEHKJIaTypa
PusnuecKkue 1 XUMHIECKUE http://school-

67 y 20.02.2024 //schoo
cBoOMCTBa A3(HHUPOB collection.edu.ru
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

http://school-
68 peakuuu, Ha OIpeeIeHNe 22.02.2024 ,
N collection.edu.ru
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYECKOro BellecTBa
[IpakTuueckas padora Ne 3.
Pemenue skcniepuMeHTaNbHbBIX http://school-

69 P 23.02.2024 5200
3aga4 no Teme "KapO6oHoBbIe collection.edu.ru
KUCJIOTHI. CiioxHBIE dPHphL."

XKupsr: crpoenue, punUecKue u
N http://school-
70 XAMHYECKHUE CBOMCTBA 27.02.2024 .
collection.edu.ru
(ruaponus)
OCco0EHHOCTH CBOMCTB KUPOB, http://school-
71 P 29.02.2024 TERASEI00E

COJIEpXKAIINX OCTATKH

collection.edu.ru
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HCMIPCACIbHBIX KUPHBIX KHCJIOT.
’Kupsl B mpupoje

Mprina kak coJIi BBICIINX
KapOOHOBBIX KUCIIOT, HX

http://school-

72 Morolee nericteue. [lonarue o 01.03.2024 )
collection.edu.ru
CUHTETUYECKAX MOIOIINX
cpenctBax (CMC)
I'eHeTn4eckas cBA3L
JICBOJOPOJOB U http://school-
73 yr AOPOAL 05.03.2024 s'c o0
KHUCJIOPOACOAEPKALLNX collection.edu.ru
OpPTaHHYECKUX BEIICCTB
Pacuétrl mo ypaBHEHUAM http://school-
74 yp . 07.03.2024 S.C o0
XUMHUUYECKHUX peaKkun collection.edu.ru
Cucremarusanusa 1 00001eHne http://school-
75 Marusan B 12.03.2024 TPDBER00E
3HAaHUU 110 TEME collection.edu.ru
OO1m1ast xapakTepUCTHKA
JICBOJIOB U KJIacCU(DHUKAIIHSI http://school-
76 yr A (b H 14.03.2024 s.c o0
yTJIeBOJOB (MOHO-, TU- U collection.edu.ru
MOJICaXapHU/IbI)
MoHocaxapuabl: GU3NUECKue
. http://school-
77 CBOMCTBA U HAXOXKJICHUEC B 15.03.2024 )
collection.edu.ru
npupojie
[IpuMeHeHue rioKo3bl, €€ httos/school
p://school-
78 3HAYEHUE B )KU3HEAEITEILHOCTH 19.03.2024 )
collection.edu.ru
Oopranm3ma
rcaxapuabl: caxaposa, http://school-
79 A pr P 21.03.2024 AEDASC00™

MaJIbTO3a U JIaKTO3a.

collection.edu.ru
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Haxoxnenue B mpupoae u
MIPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuasl: cTpoeHue
MaKpoOMOJIeKyJ, (pu3ndecKue u

http://school-

80 . 22.03.2024 .
XUMHYECKHE CBOMCTBA, collection.edu.ru
MPUMEHEHUE
ITouste 06 UCKYCCTBEHHBIX http://school-

81 g 04.04.2024 ALD-//SCHO0™-
BOJIOKHAaX. collection.edu.ru
Pemenue pacueTHbIx 3a1a4 Ha
onpeJieacHUE J0JIM BhIX0/1a http://school-

82 pest g A 05.04.2024 HEDSEI00%
NPOJIYKTa PEAKIIUN OT collection.edu.ru
TEOPETHYECKH BO3MOKHOTO
Cucremaruzanusa 1 0000IIeHne http://school-

23 MaTHsal m 09.04.2024 hitp:/isehool-
3HAHWU T10 pa3feny collection.edu.ru
KonTtponsHas pabora no Teme
" http://school-

84 Kucnoponaconepxamue 11.04.2024 .

| collection.edu.ru
OpTaHHYECKUE COCTUHEHUS
AMUHBIL: K1accuduKarms,
CTpOCHUE MOJIEKYJI, 001IIas
85 (1)(? MyJa HsoMeyH;I 12.04.2024 hitp:. school:
pMyJIa, pu, o collection.edu.ru
HOMEHKJIaTypa 1 pusnueckue
CBOMCTBA
XUMHYeCKHE CBOMCTBA http://school-

86 16.04.2024 S.C 00
anudaTUyecKux aMHHOB. collection.edu.ru
AHWIIMH: CTPOCHUE aHWJIMHA, httor//schodl

p://school-

87 0COOEHHOCTH XUMHUUYECKUX 18.04.2024

CBOMCTB aHWJINHA

collection.edu.ru
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CriocoObI nostyueHust u

http://school-

88 MpUMEHEHNE aTu(aTHIECKUX 19.04.2024 .
collection.edu.ru
aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa
1 U30MepHsl, PU3NIECKHE http://school-

89 . p (b 23.04.2024 .
cBoiictBa. OTOenbHBIE collection.edu.ru
MPECTaBUTENU 0-aMUHOKHUCIIOT.

XHUMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT, UX htto-/fschool
p://school-

90 OMOJIOTHYECKOE 3HAUYECHUE 25.04.2024 X

collection.edu.ru
aMuHOKHUCIOT. CHUHTE3 U
TUIPOJIN3 TIENTUI0B
benku kak npupoaHbIe http://school-

91 pHpoZ 26.04.2024 .

HOJIMMEPBI; CTPYKTYPbI OEJIKOB collection.edu.ru
. http://school-
92 XUMHUYECKHE CBOIICTBA OEIIKOB. .
collection.edu.ru
A3zoTcoaepikaiue
reTePOIUKINYECKHUX
http://school-
93 coequHeHusx. HykinenHoBbie 30.04.2024 .
collection.edu.ru
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouosornueckas poib
[IpakTuueckas pabora Ne 4.
Pemenue skcniepuMeHTaIbHBIX
http://school-
94 3a7a4 10 TEME 07.05.2024 .
collection.edu.ru
«AzoTconepxainye
OPTraHUYECKHE COCTUHEHUS»
IIpaxTrueckas padbora Ne 5. http://school-
95 p P 10.05.2024

Pemenne OKCIICPUMCHTAJIbHBIX

collection.edu.ru



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3a7a4 1o TeMe «Pacro3HaBanue
OPTraHMYECKUX COCTUHEHUI
IIpomMmexxyTouHast aTTecTalus http://school-

96 POMEXYT . 1 14.05.2024 ATPSCA00
(xoHTpOIIBHAS paboTa) collection.edu.ru
OCHOBHBIE TOHATUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX

o http://school-
97 COCTMHEHUN U METOIBI X 1 16.05.2024 )
collection.edu.ru
CHUHTE3a —II0JIUMEpHU3aIus u
MMOJINKOHIEHCALUS
ITmacTtmaccel. YTuiauzamnusa u http://school-

98 H 1 17.05.2024 )
nepepaboTKa IIacTHKa collection.edu.ru
OnacToMepsl: HaTypaJIbHbBIN

99 CHHTETHUYECKHE Ka u 1 21.05.2024 http://school-

YAy A collection.edu.ru
Pesnna
Bouiokna: HarypanbHbIe,
HCKYCCTBCHHBIC, http://school-

100 Y 1 23.05.2024 TRLINC00+
cuHrernyeckue. [lonumepst collection.edu.ru
CIIEIIMAILHOI0 Ha3HAYCHU
[IpaxkTuueckas padora Ne 6.

Permrenue sxcrnepuMeHTAILHBIX http://school-

101 p 1 24.05.2024 TRLINC00+
3a7a4 1o TeMe «Pacro3HaBanue collection.edu.ru
IUIACTMACC U BOJIOKOH)Y
O00011eHNEe U CUCTEMATU3ALMS
M3YUYSHHOT'0 MaTepuaja 1o TeMe http://school-

102 oY P 1 24.05.2024 APD:ISER00

BrIcOKOMOIIEKYIIIpHBIE collection.edu.ru
coequuenus"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kourpoanusie  TIpaxTuteckue fdlsyqemm gﬁiiOBaTeﬂmee
padoThI padoThI pecypen
1 Atom. CocTaB aTOMHBIX SIZIEp. | 0 0
Xumuyeckui sneMent. M30Tomnst
) CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0
KBAaHTOBBIC UMCIIa
3 Krnaccudukanus XuMHIeCKUX 3JIEMEHTOB | 0 0
(s-, p-, d-, f-ameMeHTHI)
4 Pacnipenenenue 37eKTpOHOB TTO ATOMHBIM 1 0 0
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 0 0
COCTOSIHHH
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. | 0 0
DNEeKTPOOTPULIATETEHOCTh
[Tepuonuueckuii 3akoH u [lepuoanueckas
7 chcTeMa XuMHYecKux aneMenToB Jl. H. | 0 0
MeneneeBa, CBs3b C COBPEMEHHOU
TEOpUEU CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 0 0
MMM MPOCTHIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM U nepuojaam




CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 10
TEME

10

Buapel xumudeckoit cBsa3u. Mexanu3Mbl
0o0pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBsa3b. MexMoneKysspHbIe
B3aNMMOICHCTBUSI

11

BaneHTHOCTb 1 BaJIEeHTHBIE BO3MOXHOCTH
aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM

12

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHHUs. THIibl
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPax

15

VcTuHHBIE PacTBOPBI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BRIpaKEHHS KOHIIEHTPAIUU
pacTBOpOB

17

Pemmenue 3a71a4 ¢ UCIIOJIL30BaAHUEM
MOHSATHUN «MacCOBast JA0JIs PAaCTBOPEHHOTO
BEIIIECTBAY, «MOJISIPHAsT KOHIICHTPAIIHS)

18

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEILECTB




19

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 10
TEME

20

KonrtponsHas pabora no temam «CtpoeHue
aroMma. [leproanueckuii 3aKOH 1
Ileproanueckas cucteMa XMMHYECKUX
anemenToB /.. MenneneeBa», «CtpoeHue
BemiecTBa. MHOrooOpasue BEIECTB»

21

Knaccugukanus XuMHUecKuX peakiuui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MaCChl BEIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XUMHMYECKHUX PEAKIMAX

22

TennoBble 3¢ (HheKThl XUMUYECKUX PEaKLIUH.
TepMoxXuMHUYECKUE YPAaBHEHHUS

23

Boruncnenus no ypaBHEHUSIM XUMHYECKUX
peakuuii 1 TepPMOXUMUYECKUM YpaBHEHUSIM

24

CKopocTh XMMHUYECKOHN peaklu, €€
3aBUCUMOCTH OT Pa3IMuYHbIX (PAKTOPOB.
Karanu3 u karaimu3atopsl

25

I'oMOreHHbIE U reTEepOreHHbIE peaKuu

26

[TpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nudHbIX GaKTopoB HA
CKOpPOCTh XUMHYECKOW peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.
XHUMUYECKOE paBHOBECHE

28

[TpakTuyeckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOPOB HA
MIOJIOKEHHE XUMUYECKOTO paBHOBECHS"




QHCKTpOJII/ITI/I‘ICCKaSI Jucconuanus.

29 CuiibHbIE U cita0bIe 27eKTpoauThl. CTEeTeHb
JUCCOLIUAIIUI
HNonnoe npousseaenue Boasl. Cpena

30 BOJHBIX pacTBOpoB. BogoponHblit
nokazatens (pH) pactBopa

31 Muaponus coneit. Peakiuu, nmpoTekaromye
B PacTBOpPAX 3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMHUYECKre peakiu B pacTBOpax
AJIEKTPOIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. Baxueiire OKuCIuTenu u
BOCCTaHOBUTENH

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OayaHca

35 DJEeKTPOIN3 PACTBOPOB U PaCIIIaBOB
BELIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemrenne 3ana4 pa3sian4HbIX TUIIOB

18 CucreMmaruzanys 1 0000IeHrE 3HAHUI 110
Teme "XuMHUecKre peakun"

39 KonrponsHast pabora o Teme
"Xumuueckue peakuun"
[TonoxeHne HEMETAIOB B

40 [Tepuoauueckoil cucreMe XMMUYECKUX

anemeHToB /1. I. Menaeneena u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIOB

41

ANoTpoIus HeMeTaJlIoB (Ha mpuMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

42

Bomopon: nonydenue, puznueckue u
XMMHYECKHE CBOMCTBA [ mapuibl

43

["anmoreHsl: HAXOXKIEHHE B IPUPOJIE,
CIocoOBI MOJTydeHUsl, PU3NIECKHE U
XMMHYECKHE CBOMCTBA

44

lNanorenoBonoponsl. Baxxnenmue
KHCIIOPOJICOAEPKALLUE COSTUHEHUS
rajJloreHOB

45

JlaGopaTopHble U TPOMBITIVICHHBIS
CHIOCOOBI TTOTYYEHHS TaIOTCHOB.
[IpruMmeHneHne raJoreHoB U UX COEAMHEHUN

46

[TpakTrueckas padota Ne 4. Permenue
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeME
«["amoreHn»

47

Kucnopon: naboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS],
¢bu3nyecKkre U XMMHUYECKHE CBONCTBA.
O3oH. [IpuMeHeHue KucIopoaa U 030Ha

48

Oxkcuabl ¥ TEPOKCUIBI

49

Pemenne 3aaa4 pa3JIM4YHbIX TUIIOB

50

Cepa: HaxXOXKJIEHUE B PUPOJIE, CIIOCOOBI
moTydeHus1, GU3NIECKUE U XUMHUIECKHE
CBOICTBa

51

CepoBoniopon, cyabhuabt




52

Kucnoponcoaep:xaiue COeqUHEHHS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53

[Tpaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX 33J1a4 1o Teme «Cepa
U €€ COCIMHECHU»

54

A3OT: HaX0XJICHHE B MPUPOJIE, CITOCOOBI
moTydeHus1, GU3NIECKHIE U XUMHUIECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI

55

Kucnoponconep-xariue coeTuHEeHUS
asora. OcOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHI

56

[TpumeHeHne a30Ta 1 €ro COeTMHEHUH.
ABOTHBIC yIOOpEHHS

57

®docdop: HaxoXKAEHUE B IPUPO/IE,
CTIOCOOBI NOJTYYEHHUs, PU3UIECKUE U
XUMHYECKHe CBOicTBa. Docduabl u

dochun

58

Oxkcunbl hocdopa, pochopconepxarime
kucaoThl. Comut pochopHOit KUCTOTHI

59

[Ipumenenue pocdopa u ero coenuHEHHI.
docdopHbie y1oOpeHus

60

[Tpaktuyeckas pabora Ne 6 Pemenue
HKCHEPUMEHTAIBHBIX 3371a4 110 TeMe «A30T
1 hochop u UX COCTUHCHUS

61

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
AJUTOTPONHBIE MOAU(DUKALNY; PU3HUECKUE
¥ XUMHUYECKHE CBOMCTBA IPUMEHEHHE




Oxcup yrnepona(Il), oxcun yrnepona(IV),

62 YrOJbHAs KUCIIOTA U €€ CONU

63 Pemenue 3anay pa3nu4HbIX TUIIOB
Kpemuuii: HaxoxaeHue B pupoe,

64 CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U
XUMHUYECKHE CBOMCTBA

65 Oxcun kpemuusA(IV), kpemMHHEBas KUCIOTA,
CHJIUKATBI

66 IIpuMeHeHre KPEMHUS U €70 COCIUHEHU.
Creki10, €ro nojiyueHue, BUbI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIOB

68 CucremaTu3zaius 1 0000IICHHE 3HAHUN IO
teme "Hemeramibt"

69 KontponbHas paboTa mo teme
"Hemertansr"

70 AHanu3 pe3yabTaToOB KOHTPOJIBHON
paboTHI, KOPPEKITUS OMHUOOK
[Tonoxenue meraiuios B [lepuoauueckoi

71 CUCTEME XMMHUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 OO6mue ¢puznyecKkrue CBOMCTBa METAILIIOB.
[IpuMeHeHnEe METAIITIOB B OBITY M TEXHUKE

73 CnnaBel MeTaiioB. Koppo3ust meTasnioB

74 Pemrenne 3ana4 pa3sianyHbIX TUIIOB
DJIEKTPOXUMUYECKUH Psil HATPSIKEHUI

75 MeTauioB. O01IMe CIOCOOBI MOTyYEHUS

METAJlJIOB




76

OO0mas xapakTepucTrka MeTamuioB [A-
rpynmnsbl [leproandeckoi CucTemMsl
XMMHYECKUX 3JeMEeHTOB. HaTpuii u kanuii:
noJiyueHue, PU3nYeckue 1 XuMHUIeCKHe
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB
U UX COeIUHEHUU

77

O6mr1as xapakteprucTruka MeTayioB [1A-
rpynmnsl [leproandeckoi CucTemMsl
XMMHYECKUX 3JIEMEHTOB. Marnuii u
KaJIbLIUi: TIoJTyYeHue, pusndeckue u
XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX CO€I[I/IHGHI/II>'I

78

JKECTKOCTh BOIBI U CIIOCOOEI €€
yCTpaHEHUS

79

AJNIOMHHMI: TIOTy4YeHue, pusnueckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TAAPOKCUIA aTFOMUHMUS,
THJIPOKCOKOMITJIEKCHI aTFOMUHUS, X
[IPUMEHEHUE

81

Pemenne 3aaa4 pa3jIMYHbIX TUIIOB

82

[Tpaktuyeckas pabora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 3314 [0 TeMe
«MeTabl MIaBHBIX MTOITPYII)

83

OO01mas xapakTepuCcTHKa METaJJIOB
no6ouHbIX oarpym (b-rpymm)
[lepruonuveckoil cuCTEMbl XUMHUYECKUX
3IIEMEHTOB




duznueckre 1 XUMUYECKHE CBOMICTBA

84 XpOMa U €ro COeAMHEHUH, X IPUMEHEHHE
Baxwneliume coeMHEHUs Maprasiia.

85 [IepmanranaT kayus, €ro OKUCIUTEIbHbIE
CBOICTBA
PuznyecKrue 1 XUMHYECKHE CBOMCTBA

86 Kenesa v ero coenquuenui. [lonydenue u
MIPUMEHEHHE CILJIABOB XKeje3a

%7 Pu3nyuecKue 1 XUMHYECKUE CBOMCTBA MEIU
1 €€ COeIMHEHUH, NX IPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA

88 LIMHKA U €r0 COEANHEHMMN, X IPUMEHEHHUE.
I'mapoxkcoKoMILIEKCHI IMHKA
[TpakTuyeckas pabora Ne 8. Pemenue

89 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«MeTauiel MOOOYHBIX MOATPYIIT

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB
O06o001IeHre U cucTeMaTU3alus

91 MU3y4YEHHOI'0 MaTepHuaia 1o TeMe
"Meramnst"

92 KonrponbHas padora no teme "MeTtasuibl"

93 AHanu3 pe3yabTaToOB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHUOOK
Ponb xumun B 00ecrieueHuN YCTOWYUBOTO

94 pa3Butus yenosedecTsa. [loHsTue o
Hay4HBIX METO/IaX UCCJIETOBAHNS BEUIECTB

95 Hayunble mpuHIUITBI OpraHu3alnuu

XUMHYCCKOI'O IMPOU3BOJACTBA.




HpOMBIH_IJIeHHBIe CHOCO6I>I HOJIyTIeHI/ISI
Ba)KHEHIIINX BEIIECTB

XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH

%6 Cpelibl ¥ €Tr0 MOCIEICTBUS !

97 XWMUA U 3J0POBbE YEIIOBEKA. |
JlekapcTBeHHBIE CpelICTBA

08 Xumus nmuiy. Pois XuMun B o0ecrieueHun 1
MMUIIEBONA O€30IaCHOCTH

99 KocMmernueckue u napdroMepHbie )
cpeacTa. beiTtoBas xumus
XuMud B CTPOUTENBCTBE. BaxkHeniume

100 CTPOUTENBHBIE U KOHCTPYKIIUOHHBIE 1
MaTepHuabl

101 XHUMHS B CETLCKOM XO035MCTBE. 1
Oprannueckue 1 MUHEPAIbHBIC yI00pEeHUS

102 CucreMaru3anus 1 0000IIeHE 3HAHUH 10 )
TEME

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; non penakuueit Jlynuna B.B., OO1iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «J[PODA»; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocemenue»

» Xumus, 11 xmace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O0miecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkinonepHoe obmectBo «M3narenscTtBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Epemun, B. B. Metonnueckoe nocobue k yueonuky B. B. Epemuna, H. E.
Kyssmenko, B. . Tepenuna u np. «Xumus. YriayOiaeHHbIH ypoBeHby. 10 Kitacc /
B. B. Epemun, A. A. JIpo3nos, . B. Epemuna, B. 1. Maxoununa, O. O.

Cumonoga, 3. 1O. Kepumos. — M. : JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru

https://soc-ege.sdamgia.ru

https://neznaika.pro
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