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IMOSACHUTEJIbBHASA 3AIIMCKA

Pabouas nmporpamMmma o XuMu# Ha YPOBHE CpeJIHETO 00111ero 00pa3oBaHus
pa3paboTana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii @denepanun», TpeOOBaHUN K pe3yiabTaTaM
ocBoeHUs (peaepaibHON 00pa30BaTEIbHON MPOTPAMMBI CPETHETO OOIIETOo
o0pazoBanusa(DPOII COO), npencraBieHHbIX B PeepaqbHOM TOCy1apCTBEHHOM
obpazoBatenbHOoM cTangapte COO, ¢ yuérom Konnenuuu npemnojaBaHus
yueOHoro npenmMera «Xumusi» B o0pazoBaTenbHbIX opranu3anusx Poccuiickoi
denepalinu, peaiu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX MOJI0)KeHUH «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHUS Ha YPOBHE YIIyOJIEHHOTO M3YYEHUS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTEeCTBEHHO-HayqYHOro o0pa3oBanus ydamuxcs 10—11 kimaccos.
N3yuenue npenmMera, peasinzyeMoe B yclIoBUsIX udepeHnpoBaHHOrO,
npouIbHOrO 00y4YeHHs, MPU3BAHO 0OECIIEYUTH 00IIe00pa30BaATENbHYIO U
OOIIEKYIBTYPHYIO TOJITOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS
aZanTaiyy UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM JKM3HU B COLIMYME, a TAKXKe
JUTSL IPOAOJKEHHSI O0OyUeHHUs B OpraHU3ausax NpodhecCuoHaTBLHOTO
00pa30BaHus, B KOTOPBIX XUMHUSI SIBJISIETCS OJTHON U3 MIPUOPUTETHBIX AUCIUTUIHH.

B nporpamme o XxuMuu Ha3HauY€HUE MPeAMETa «XUMHUS MMOTYYaeT
NoJIpOOHYI0 MHTEPIPETALNIO B COOTBETCTBHH C OCHOBOIIOJIATr alOIIIUMHU
nosioxkeHusMu GI'OC COO o B3auMO00YCIIOBICHHOCTH II€JICH, COepKaHU,
pe3yNbTaTOB 00yUYeHUs U TPeOOBAHUN K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB.
CBHUIETETHECTBOM TOMY SIBIISIOTCS CIEAYIONINE BBITIOIHAEMbIE TTPOTPAMMON 10
XUMUHU (PYHKITHN:

+  UHPOPMAIMOHHO-METOJUYECKasA, peanu3alus KOTOpod obecreuynBaeT
HOJyYeHHE MPEJCTaBICHUs O IIeNIAX, COJEep)KaHUM, OOLIell cTpareruu
oOyueHusl, BOCIHUTAaHUS W pPa3BUTUS OOydYaIOLIUXCA CpPEACTBAMHU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIO MpOoduIIs;

+  OpraHM3alMOHHO-TIAaHUPYIOIIasl, KOTOpast
npeaycMaTpHUBaeT
OIpeJeNIeHNE: NPHUHIUIIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEIBHOCTH
U3y4eHusl y4eOHOTO MaTepHasa, KOJMYECTBEHHBIX U KaUeCTBEHHBIX €ro
XapaKTEePHUCTHUK; MOAXO00B K (POPMHUPOBAHUIO COACPKATEILHON OCHOBBI
KOHTPOJII M OLIEHKH 00pa30BaTeIbHBIX JOCTH)KEHUN OOYyYaromuxcsl B
paMKax WTOrOBOM arrectauud B (QopMe €IMHOr0 roCyJapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOnEHHOTO U3yYCHHUS XUMUHU:

+  YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEPKAHUE, 00S3aTEIBHOE



JUIST U3Y4YEHUsT B paMKax OTAEIbHBIX MNpoduiel, MpeaycMaTpuBaeT
pacrpefieieHue W CTPYKTYpUPOBAaHHUE €ro MO KjaccaMm, OCHOBHBIM
CoJiepKaTeNIbHbIM JIUHUSM/pa3fiesiaM Kypca;

+  7a€T mpUMEPHOE paclpeiesieHe Y4eOHOTO BPEMEHHU, PEKOMEHIyEMOTO
JUISL UBYUYEHUS OTACIBHBIX TEM;

+ TpemyiaraeT MPUMEPHYIO TOCJIEAOBATEIBHOCTh H3YUYECHHUS Y4EOHOTO
Marepuaja ¢ yu€ToOM JOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

+  1a€T METOJUYECKYIO MHTEPIIPETAIIHIO 1IeJIeH 1 3a]1a4 U3yUYeHU sl IpeIMeTa
Ha YrIyOJn€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B
CUCTEME  cpelHero  oOmero  oOpa3oBaHMs,  COJEPXKATEIbHOM
XapaKTEPUCTUKU TUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHS OCHOBHOMU
o0pa3oBaTelbHOM  MPOTpaMMBI  CpPeIHEro  oOmEero  00pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIHHBIX JEHCTBHUI 00 yJarOIIErocs mo
OCBOCHHUIO COJIEP KaHUS TPeIMETa.

ITo BceM Ha3BaHHBIM TO3UIMSIM B MPOrpamMMe MO XUMHUU MPETyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHMHHM Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBaHusa. 3a TpeAellaMd YCTaHOBIIEHHOM MpOrpaMMoON 1O XUMHH
00s3aTeNbHON (MHBapUAHTHOM ) COCTABJISIONIEH COZepKaHus yueOHOTo ITpeIMeTa
«XuMHS» OCTAaETCS BO3MOXKHOCTH BBIOOpa €ro BapHMaTHUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA ONPEAENSThCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBercTBUM ¢ KOHIeNnTyalbHbIMU TMojoxeHusmMu P®I'OC COO o
Ha3HAYEHUW TMPEAMETOB 0a30BOTO0 U YIUIYOJIEHHOTO YPOBHEHl B CHCTEME
muddepeHIIMPOBaHHOTO OOYYCHUSI Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHMUs
XUMHSI Ha YPOBHE YriayOJEHHOTO U3Y4YEHHUS HaIpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C TMOCJHEAYIOMIMM  3TallOM [OJYYEHHS] XUMHUYECKOTO
oOpa3oBaHHsA B paMKax H3y4YEHHUS CHEIUATbHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpraHU3aIUsIX CPEeTHET0 TPOo(heCcCHOHATBFHOTO
oOpa3zoBaHusa. B 9Toil CBsI3W HW3ydeHHE TpeaMeTra «XUMHS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pACIIUpEeHUE U  YIrIyOJieHWe TEeOPETHYECKOW W
MPAKTUYECKON TOATOTOBKM  OOYYArOMIMXCS, BBIOPABIINX  OMPEACIEHHBIHN
npousib 00ydeHHs, B TOM YHUCJIE€ C TMEPCIEKTUBON MOCIEIYIOMEro MOTydeHUS
XUMHYECKOTO 00pa30BaHMs B OpraHU3ANMSIX MPOHEeCCHOHATHLHOTO 00pa30oBaHUS.
Hapsiny ¢ atum, B cBete TpeboBannii ®I'OC COO k miaHupyeMbIM pe3yibTaTam
ocBoeHusi (henepanbHOM 00pa3oBaTEIBLHON MPOrPAMMBI CPEIHETO OOIIEro
00pa3oBaHus U3yYeHUE NMpeaMeTa «XUMUs OPUEHTUPOBAHO TAKKE HA PELICHUE
3aja4
BOCIIUTAHUS U COLIMAIIBHOTO Pa3BUTHUS 00ydaronIuxcs, Ha (OPMHUPOBAHUE Y HUX



OOIIIEUHTEINIEKTYaJIbHBIX YMEHUN, YMEHUN pallMOHATU3aIuu y4eOHOro Tpyaa u
00O0OIIEHHBIX CIOCOOOB JEATENbHOCTH, HWMEIONIUX MEXKIUCIUIUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBisitonuMu npeamMeTa « XuMHs» Ha YPOBHE YIUTYOJIEHHOTO U3yUYEHUs
SABJISIIOTCS.  YIUIyOn€HHBIE Kypchl - «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYPHOI
OpraHU3aIMy COJEpKaHUsl TUX KypCOB B MpOrpamMMme MO XUMHUU 32 OCHOBY
npuHAThl noioxenus GI'OC COO o paznuuusx 6a30BOro M yriayOJaE€HHOro
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY conepxanus KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHUYecKass XUMHUS» COCTABJISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUM H
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYCHHS MpeaMera. ITa cucreMa
3HAHUM TMOJy4YaeT OmpeneiEHHOE TEOPETHYECKOEe OMOJIHEHHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha yriayOJIEHHOM ypOBHE H3y4YeHHUs NpeaMmeTa oOecrieueHa
BO3MOXKHOCTh 3HAUUTEJIBHOT'O YBEJIMYCHUS O0BEMA 3HAHUM O XUMUUYECKUX
AJIEMEHTaxX M CBOMCTBAaX UX COEJMHEHUI Ha OCHOBE PACHIUPEHUS U yriayOJeHUsI
NpEeJICTaBIIEHUH O CTPOCHHMM BEIIECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
POTEKAHUS PEAKIIMiA, pACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUUECKOU KHHETHUKH
U TepMoauHamMuKku. M3ydeHue mnepuoanveckoro 3akoHa u Ilepuommueckoit
CUCTEMBbl XMMHUYECKUX DJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX TMPEACTABICHUSIX O CTPOCHUU aToMa. XHUMHYECKas CBS3b
OOBSCHSAETCS C TOYKU 3PEHUSI SHEPTeTHUECKUX M3MEHEHHUH npu €€ 00pa3oBaHUU
U pa3pyllIeHNnH, a TAKXKe C TOUYKH 3pEHUS MEXaHU3MOB €€ oOpa3zoBanus. Uzyuenue
TUNIOB ~ peakiuil  JomnoiHseTcss  GOpMHUPOBAHHMEM  MPEACTABICHHN 00
ANEKTPOXUMHUYECKUX TIPOILleccax M DIIEKTPOJIM3E paCIJIaBOB U PACTBOPOB
BEIIECTB. B Kypce OpraHM4ecKol XHMMHUHU NIPU PACCMOTPEHUHM PEAKIHOHHOMU
CIIOCOOHOCTH COEMHEHUN yHaensercs ocoboe BHHUMaHUE BompocaM 00
ANEKTPOHHBIX 3¢ (deKTax, O B3aMMHOM BJIUSHUU AaTOMOB B MOJEKyJlIaxX U
MEXaHU3Max peakIuu.

Ocoboe 3HavyeHWe HMMEET TO, YTO Ha COJEP)KaHHE KYPCOB XHMHH
yrayOn€HHOTO YPOBHS WM3Y4YEHHUS JUIA KJIACCOB OMPENeNE€HHOTO Mpoduis
(rmaBHBIM OOpa3OM Ha UX CTPYKTYPY U XapakTep JAOMOJHEHUN K 00IIel cucteme
MIPEIMETHBIX 3HAHWI ) OKa3bIBAIOT BIUSHUE CMEXKHBIC TIPeIMETHI. Tak, Hampumep,
B COJIEP’KaHUU TPEMETa JUTsl KIIACCOB XUMHUKO-(PU3HIecKoro mpoduis 6ombimoe
3HaueHue OyJyT UMETh DJIEMEHTHI y4eOHOTro MaTepuaia mo oomen xumun. [Ipu
M3YYEHUHM TpeJMETa B JAaHHOM CIllydyae akIeHT OyJeT clejlaH Ha OOIIHOCTb
METOJIOB MTO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPUM B XUMUU U B (PU3UKE: AaTOMHO-
MOJIEKYJsIpHast Teopusi (MOJIEKYJIsIpHAst TEOPUS B PU3HKE), 3aKOHBI COXPAHEHUS
Macchl U SHEPruM, 3aKOHbl TEPMOJAMHAMUKH, JJIEKTPOJU3a, MPEACTABICHUS O



CTPOECHMH BEUIECTB U JIPYTOE.

B TO Xe Bpems B colepKaHMM INpeaMeTa s KIacCOB XHMHKO -
Ounonornyeckoro npoguis OONbIINUNA yIEIbHBIN BeC OyIeT UMETh OpraHudyecKas
xumusi. B »3TOM ciywae mpemocTaBisieTcs  BO3MOXKHOCTBD i Oolsee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS XUMHUYECKOW OpraHu3alliM KIETKH Kak
OMOJOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOM BXOJAST, K MPUMEPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JHUMHUAbI, OENKH, YTIJIE€BOJbI, HYKJICHHOBBIC
KHUCJIOTHI U apyrue. [Ipu 3ToM 3HaHUSA O COCTaBE M CBOMCTBAX IMPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIYKAaT OCHOBOW ISl WM3y4YEHUS
CYLIHOCTH Mpo1eccOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mnnane QopMupoBaHuSs OCHOB HAy4YHOrO MHPOBO33PEHUS, OCBOCHHS
OOILIIEHAyYHBIX METOAOB TO3HAHMSI M OIbITAa MPAKTHYECKOrO0 TNPUMEHEHHUS
HAy4YHBIX 3HAHUW U3Yy4YeHHE MpeaMeTa «XUMHs» Ha YIrIyOJIEHHOM YpOBHE
OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C YUEOHBIMU MpPeaIMETaMU, BXOASIIMMH B
COCTaB  NpeIMETHbIX  oOnactet  «EcTecTBEeHHO-Hay4YHbIE  MPEIMETHI,
«Matematuka u uHpopMaTtuka» u «PyCcCKUi sI3bIK U IUTEPATypay.

[Ipy m3yueHum yuyeOHOro mpeaMeTa «XUMHUS» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpPOBHE OCHOBHOTO U CpeJiHero oliero oopazoBanus (Ha 6a30BOM
ypOBHE), 3aJ1a4eil MepBOCTENEHHON 3HAYMMOCTH SIBJISIETCS] (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak O0OJIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTHYECKOM
NEATEJIbHOCTA YEJOBEKa M OJHOI0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
Pemenue »5TOM 3amaum Ha yrIyOJNEHHOM ypOBHE M3y4Y€HUs MpeAMeTa
IIPEAIIoIaracT peajln3alnio TaKuX LeJIeH, Kak:

« (opMupoBaHHE TPEICTABICHUN: O MaTepUATBHOM €IUHCTBE MUDA,

3aKOHOMEPHOCTSIX U MIO3HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE XUMHUHU
B CHUCTEME ECTECTBEHHBIX HayK M €€ Beaylled poiu B OOeCreYeHHH
YCTOMYHMBOTO Pa3BUTHUS YEIOBEYECTBA: B pPEILIEHUH NPoOIeM
HKOJIOTUYECKOM, SHEPTETUYECKOM U MUIIEBON O€30MacHOCTH, B pa3BUTHHI
MEJIMIMHBI, CO3IaHUN HOBBIX MaTEPUAJIOB, HOBbIX ICTOYHUKOB SHEPTHH,
B o0ecrieueHuu pPaLMOHAJIBHOIO MIPUPOAOTIONIB30BAHUS, B
(opMuUpOBaHUU MHUPOBO33PEHHUS M OOLIEH KyJIbTYyphbl YEOBEKA, a TAKXKE
9KOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO H
MIPUPOTHOU CpETIE;

- OCBOCHME CHCTEMBl 3HAHWW, JIEKAIIMX B OCHOBE XHWMHYECKOU
COCTaBJISIIOLLIEHN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa:
dbyHIaMEHTaIbHbIX MOHSTUN, 3aKOHOB M TEOPUM XUMUU, COBPEMEHHBIX
MPEJICTABIECHUN O CTPOCHUHM BELIECTBA HA PA3HBIX YPOBHSAX - ATOMHOM,
WOHHOMOJICKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O TE€PMOJMHAMHYECKHX U
KMHETHUYECKNX 3aKOHOMEPHOCTSIX NPOTEKAHUSA XUMUYECKUX PEAKIU I, O



XUMHYECKOM PAaBHOBECUH, PACTBOPAX U IUCIIEPCHBIX CHCTEMaX, 00 00IIHX
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

dbopmupoBanue y  oOydYarolmUXCS  OCO3HAHHOTO  TTOHUMAaHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYCCKHX 3HAHWH I OOBSCHEHUS
KJTIOYEBBIX HJICH M TPOOJIEM COBPEMEHHOW XWMHUH, IJISI OOBSICHCHUS U
IIPOTHO3UPOBAHHUSI SBJIICHHUIA, UMEIONINX €CTECTBCHHO-HAYIHYIO MPUPOTY;
IPaMOTHOTO PEIICHHSI TPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJlM3a ¥ OLIEHKH C TIO3HIIHMIA 9KOJOTHYECKON 0€30acHOCTH MOCIIEACTBUN
OBITOBOW W TPOHM3BOACTBEHHOUN NEATCIBHOCTH 4YEJIOBEKA, CBSI3aHHOHN C
XUMHYECKUM  TPOU3BOJCTBOM, HCIIOJIB30BAaHUEM H  TIEpPepadOTKOM
BEIIECTB;

yrayOJaeHUE  TPEJACTaBICHUH O  HAay4YHBIX  METOJax  IIO3HAHWS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHUS XHMHYCCKHX SBJICHUH, HMMCIOIIMX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HU.

B miane peanmuzanum mNEepBOOUYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN TENTOCTHON CHCTEMBI CpPEeIHEro OO0IIero oOpa3oBaHUs MPHU H3yUYEHUU
npenMera «XuMHUA» Ha  YrayOJNE€HHOM YpOBHE OCOOYIO aKTyalbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TI03HABACMOCTH SIBICHUN TIPUPOIBI,
YBOKEHUS K TMPOIECCYy TBOpYECTBA B OO0JACTH TEOPETUYECKUX |
NPUKIAIHBIX UCCICIOBAaHUN B XUMHUH, (OPMHUPOBAHHEC MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M II03HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CAaMOBOCIIMTAaHHIO Ha  OCHOBE  YCBOGHUS
00I11eUeJIOBCYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX
criocoOHOCTe oOydarommuxcs, (GOpPMHUPOBAHUE y HHUX CO3HATEIHLHOTO
OTHONICHHUS K CamMOOOpPa30BaHUIO U HETMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCIICIITHOM ITPOdecCHOHaIbHOM 1 00IIeCTBEHHOM eI TeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHupOBaHNE YMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIH30BAHMS,
Pa3BHUTHE IKOJOTUIECKOMN KYJIBTYPHI, IPHOOPETEHHE ONBITA OOIIECTBEHHO

- IOJIE3HOU DKOJOTHUECKOHN JEITEIHHOCTH.

OO6m1ee YncI0 9acoB, MPETYCMOTPEHHBIX IS U3YUYCHHSI XMMUH Ha yTriIyOJICHHOM
YPOBHE cpeHero ooimero oopa3zoBanus, coctasiser 204 gacos: B 10 kimacce — 102



yaca (3 gaca B Hezento0), B 11 kiacce - 102 gaca (3 gaca B HEAEIO).
COIAEPXAHHUE OBYUEHUS

10 KJIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HayeHHWE OpPraHUYECKOM XUMHUM, [PEACTABICHUE O
MHOT000pa3uu OPraHunYeCcKUX COEeIMHEHUN.

DNEeKTpOHHOE CTPOEHUE aToMa yriepoja: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS. BaneHTHbIE BO3MOXHOCTH aToMa yriaepoja. XUMHUYecKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSIX. TUNbl THUOpPUAM3ALMK aTOMHBIX opOuTaei
yriaepoaa. MexaHu3mbl 00pa3oBaHMsl KOBAJEHTHOW CBsI3W (OOMEHHBIM H
JIOHOPHOAKIIENTOPHBIN). THUIBI MEepeKphIBAaHUS ATOMHBIX OpOUTaneil, 6- W -
cBs3u. OnuHapHas, JBOHas W TpoHas cBA3b. CrocoObl pa3pbiBa CBs3el B
MOJIEKyJlaX OpraHM4yeckux BemiecTB. [loHsTHE O CBOOOJHOM paauKalie,
Hykieodue u anekTpodure.

Teopusi cTpoeHHMs OpraHudeckux coeauHeHudd A.M. BbytiepoBa wu
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHUS
OpraHMYecKUX COeAMHEHUN. MONeKyIsipHble U CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (QOpMYJbl PA3TUYHBIX BHUIOB: pa3BEPHYTasA, COKpall€HHAs,
ckenetHas. M3omepusa. Buabl u3oMepuu: CTpPyKTypHas, MNPOCTPAHCTBEHHAs.
OnexTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHU M (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccudukanuu opraHudeckux BemiecTB. [loHsaTHe 0
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. ['omomornueckue PAIBI.
CucremaTtrueckas HoMeHKIaTypa opranudeckux coenuuenuii (IJUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/ICJIbHBIX MTPEACTABUTEIICH.

OcobenHocTu U Ki1accUpUKAIMs OPTaHUYECKUX peakiuii. OKUCIUTETbHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS! BEIIECTB M HX MpPEBpallCHHI:
O3HAaKOMJICHHE C OOpa3llaMH OPraHWYECKHX BEIIECTB W MaTepuaiaMH Ha HX
OCHOBE, ONBITHI IO NPEBPALICHUIO OPraHWYECKMX BELIECTB MPHU HATPEBAHUU
(nnaBneHue, OOYrIMBaHWE U TOPEHUE), KOHCTPYUPOBAHHE MOJENIEH MOJIEKYI
OPraHUYEeCKUX BEIIECTB.

YrieBogopoasl.

Ankanbsl. ['omonorudeckuii psij ankaHoB, oOmas GpopMyina, HOMEHKIATypa
U U30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB,
sp®- rubpuaM3almys aTOMHBIX OpOMTanel yriepona, G-cBa3b. Dusnueckue
CBOWCTBA AJIKAHOB.



XUMUYECKME CBOMCTBA aJIKaHOB: PEAKIMU 3aMEIICHUs, W30MEpPHU3ALNH,
JNETUIPUPOBAHMS, TUKIN3AIMU, TUPOJIN3a, KpEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUsI U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opMmyna, HOMEHKJIATypa U U30MEpUs.
OCOOEHHOCTH CTPOCHUSI W XUMHUUYECKHUX CBOMCTB MablX (IIUKJIOMPOIIaH,
HUKIOOyTaH) W OOBIUHBIX (IUKJIOMEHTAH, IHUKJIOTEeKCaH) IUKJIOAIKaHOB.
Cnioco0bI OTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl. ['omonorudyeckuii psj aakeHoB, oOmas ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajKeHOB, SP-
rudpuan3alus aTOMHBIX opOuTaned yriepoja, o- u n-cBsa3u. CTPYKTypHas U
reomeTpudeckas (UHuc-TpaHc-) wuzomepusi. Dusnyeckre CBONUCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCIUHEHUS], 3aMEIICHHUS B a-TIOJIOKEHUE
pu ABOMHOW CBSI3M, MOJIMMEpU3ALMU U okucieHus. [IpaBuio MapkoOBHUKOBA.
KauecTBeHHbIe peakiiuu Ha ABOMHYIO CBA3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHHE
AJIKEHOB.

AJKaJIMEHBI. Knaccuduxanus JIKaJIMEHOB (conpsiKEHHBIE,
U30JIMPOBAHHbIE, KyMyauposanusie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX JAUEHOB, 1,2- u 1,4-mpucoenuHeHue.
[Nonumepuzanus conpsok€HHBIX AUEHOB. CrocoObI MONyYeHHs] U MPUMEHEHHUE
aJKaJUEHOB.

Anxunbl. ['oMonorudeckuit psijy aakuHOB, 001mas Gopmysna, HOMEHKIATypa
U U30MEPUSL. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, SP-
rudpuan3ads aTOMHBIX opOuTaneit yriepona. @uznueckue CBOMCTBA aJKMHOB.
XWMHUYECKHE  CBOWMCTBA: pEaKUMH  IMPUCOCIUHEHUS, JAUMEPU3ALNU U
TPpUMEpHU3ALNY, OKUCIEHUs. KHCIOTHBIE CBONCTBA AJKWMHOB, HWMEIOIIUX
KOHIICBYIO TPOMHYIO CBsA3b. KauecTBeHHBIC peaKIIuy Ha TPOUHYIO CBSA3b. CTIOCOOBI
MOJIyYEHHUS U MPUMEHEHUE aJIKUHOB.

ApomaTuyeckue yrieBoAgopoAsl (apeHsl). ['omonoruueckuil psii apeHOB,
obmras popmyia, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30ja. DU3HYEeCKHe CBOMCTBA apeHOB. XHMHYECCKUC
CBOMCTBA OEH30JIa M €T0 TOMOJIOTOB: PEAKITUHU 3aMEIIECHUS B OCH30JIbHOM KOJIBIIE
Y YIJE€BOJIOPOAHOM PaJvKale, peaklMu NPUCOECAUHEHHS, OKUCICHUE TOMOJIOTOB
O6enzona. [lpencraBineHne 00 OpPUEHTHUPYIOIMIEM JCHCTBUM 3aMECTHTENCH B
OCH30JIbBHOM KOJIBIIE HAa MPUMEPE AaTKWIBHBIX PAJUKAIOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMUHO- UM HHUTPOTPYIbI, aTOMOB rajioreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupona. [lomumepusanus ctuposa. CiocoObl MoxyyeHus
Y IPUMEHECHUE aPOMATHUYECKHUX YIJIEBOJIOPOAOB.

[Tpuponnsiii ra3. IlonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHbI# yroip 1 npoayKkThl ero nepepadotku. CrocoOsl nepepaboTKu HEPTH:



MEPEroHKa, KPEKUHT (TePMUYECKUM, KATATUTHUYECKUM), pUPOPMUHT, MHUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.
I'eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DIJIEKTPOHHOE CTPOEHUE TAIOTEHIIPOM3BOJHBIX YIIE€BOJAOPOAOB. Peakiuu
3aMelIeHns TajoreHa Ha TUJIPOKCOTPYIIy, HHUTPOTPYIY, HAHOTPYIIY,
aMuHOrpyImmy. /[leiicTBue Ha TaJOreHIPOU3BOJHBIE BOAHOTO WU CIUPTOBOIO
pacTBopa mEnoyr. B3anuMoaencTBue QUrajJoreHaIKaHOB ¢ MarHUEM U [UHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COETUHEHUSAX. Hcnons3oBanue
raJIOTeHIPON3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE MW TMPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJbI M3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
uzydeHne  (U3UYECKUX  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIUHA YTIIEBOIOPOOB PA3IUUHBIX KJIACCOB (0OECIBEUMBAHUE
OpOMHOM WJIM MOJHOM BOJIBI, pacTBOpa TMEepMaHraHata Kajvs, B3auMOJCHCTBHE
aleTuJeHa ¢ aMMMAaYHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe Yriepoja U BOJAOPOJa B OPraHUYECKUX BEIIECTBAX, MOJYUYCHHE
ATUJICHA M M3YyYCHHE €Tr0 CBOMCTB, O3HaKOMJIEHHE ¢ KoJuleKiusaMu «HedpTe» u
«Yronp», ¢ oOpa3llaMH IJJaCTMAcC, KaydyKOB M PE3MHBI, MOJIETUPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TAIION€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepxkamue opranudecKue COeAHHCHUS.

[IpenenbHble ogHOAaTOMHBIE CcnUpThl. CTpoeHne Mojekyd (Ha IpuMepe
METaHoJla M 3TaHoja). ['omosoruueckuit psia, obmas dopmysia, HU30Mepus,
HOMEHKJIaTypa u kiaccudukanusa. Dusznueckue CBOMCTBA MpeAENbHBIX
OIHOATOMHBIX CIHUPTOB. BoAOpoAHBIE CBSI3M MEXKIYy MOJEKyJIaMU CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMS, JEruapaTaluu, OKHUCICHUS,
B3aUMOJECHCTBHE C OPraHMYECKMMHM U  HEOPraHWYECKUMU  KHUCJIOTAMH.
KauecTBeHHast peakius Ha OJHOATOMHBIC CIHHPTHL. JlelicTBHE 3TaHONA |
MEeTaHoJla Ha opraHm3M denoBeka. CrmocoObl TONy4YeHHS W TPUMCHECHHE
OJIHOATOMHBIX CITUPTOB.

IIpocTeie 3pupsl, HOMeHKIIaTypa U n3oMepust. OCOOCHHOCTH (PU3NUECKUX U
XUMHUYECKHX CBOMCTB.

MHoOroatoMHble CIHUPTHI — 3TWICHIJIUKOAb W riuiepuH. duznueckue u
XUMUYECKHUE CBOMCTBA: PeaklMy 3aMEILeHHs], B3AUMOJIEUCTBUE C OPTraHNUYECKUMHU
U HEOPraHMYEeCKUMHU KHUCJIOTaMH, KAYECTBEHHAsl peaklus Ha MHOTOaTOMHBIE
cnupTthl. [IpeacTaBieHne o MexaHU3Me peakiuil HyKJIeo()UIbHOTO 3aMEIEHHUS.
JlefictBe Ha opranu3M 4esoBeka. CnocoObl MONY4YEeHUS U MPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTtpoeHuE MOJEKYJbl, B3aUMHOE BIIMSHUE THUIPOKCOTPYIIBI U
O0eH30apHOTO sA/pa. Pusnueckue cBoiicTBa (peHosa. OCOOCHHOCTH XUMUUYECKUX
cBoicTtB (penona. KauecTtBeHHble peakuuu Ha (eHos. TokcuuHOCTH (eHoa.



Cnoco6sI nosryueHus: U npuMenenue ¢penona. Genondopmanbiaeruanas cMoia.
KapOoHwibHBIE COSAWHEHHS - adbACTHIBI W KETOHBI. JEKTPOHHOE
CTpOeHUE KAapOOHWIBHON TPYNIbl. [ OMOTOTHYECKHE pPSAIbl aIbICTHAOB H
KETOHOB, o0mas Gopmyna, u3oMepusi U HOMEHKIaTypa. OU3nYecKue CBOMCTBA
aNbJICTUOB M KETOHOB. XMMUYCCKHE CBOMCTBA alIbJICTHIOB U KETOHOB: PEAKIIHH
npucoenuHenns. OKHUCICHWE aNbJIeTHUAOB, KAaYeCTBECHHBIC pEAKIMA HA
anpaeruasl. CriocoOb! OJIYICHUS W PUMEHCHUE aTbJACTHIOB U KETOHOB.
OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJEKYT KapOOHOBBIX KHCIOT. V3omepuss W HOMEHKIATypa.
dusnyeckue CBOWCTBA OJHOOCHOBHBIX MPEICIbHBIX KAapOOHOBBIX KHCIIOT.
BogoponHbie CBS3M MEXIy MOJEKYIaMH KapOOHOBBIX KHCIIOT. XHWMHUYCCKHE
CBOMCTBA: KHCIIOTHBIC CBOWCTBA, PEaKIUs dTEPUPUKAIMH, PEAKIINH C YIaCTHEM
yIJIEBOJOPOIHOTO panukana. OCoOCHHOCTH CBOWCTB MYPaBBUHOW KHCIIOTHI.

[TonsiTHE O TPOM3BOJMHBIX KApOOHOBBIX KHCJIOT - CIOXHBIX 3dupax.
MHuorooOpasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHUCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeAacTaBuTenu BBICHIMX KapOOHOBBIX KHUCIIOT:
CTE€apuHOBAas, MaJIbMUTHUHOBAS, OJEHUHOBAs, JUHOIE8As, JUHONEHO08as KUCIOTHI.
Crioco0bI oSTy4eHUs ¥ PUMEHEHUE KapOOHOBBIX KHUCTIOT.

Cnoxusie 3dupbl. 'omonornyeckuit psia, obmas Gopmyna, U30OMEPHUS H
HOMEHKJaTypa. Pu3ndeckue U XMMHYECKUE CBOMCTBA: TMJPOJIU3 B KHUCIOU H
IEITIOYHOU CpeIE.

Kupswi. Ctpoenue, Gpu3NIecKUe U1 XUMUUECKHUE CBOMCTBA KUPOB: THAPOJIU3
B KHCIIOM M 1menouHoit cpene. OcoOEHHOCTH CBOWCTB JKHUPOB, COJEPKAITUX
OCTaTKH HEMPEACIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

Mpl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, KX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTuka yrieBojoB. Kimaccudukaius yrieBogoB (MOHO-,
MU TIoJucaxapuasl). MoHocaxapuasl: TIOK03a, GPyKTO3a, rajlakTos3a, puoo3sa,
ne3okcupuoo3a. du3nyeckre CBOMCTBA M Hax0XIeHUE B pupoje. dorocuHTes.
XUMHYECKHUE CBOWCTBA TJIIOKO3bl: pEAKIMA C YYaCTHEM CIHUPTOBBIX U
aNBJACTHIHOW TPYMI, CIIUPTOBOE M MOJIOYHOKHCIOEe OpokeHme. IIpumeneHue
[JIIOKO3bI, €€ 3HAYCHUE B JKU3HEACATEIBHOCTH oOpraHu3ma. Jlucaxapujipbl:
caxapo3sa, MaJIbT03a M JIakTo3a. BoccTaHaBivBaronye U HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['maponus nqucaxapuaoB. Haxoxxaenrue B mpupoJie 1 NPUMEHEHUE.
[Tonucaxapuabl: Kpaxmaj, TIUKOTeH M Ieiuirono3a. CTpoeHHe MaKpOMOJEKYJ
KpaxMayia, TJIMKOT€Ha W Ue/UIron03bl. Dusnyeckne CBOWCTBA Kpaxmaiaa |
[EJUTIOJIO3bl. XUMHMYECKHE CBOWCTBA Kpaxmaia: THIPOJINU3, KadeCTBECHHAas
peakiusa ¢ HoaoM. XUMHYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOJIU3, MOJTYYCHHUE
aupoB 1memmono3el. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
aleTaTHbIN MIENK).



DKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEUIECTB M WX MPEBPALICHHIL:
pPacTBOPUMOCTb PA3JMUYHBIX CIOUPTOB B BOJAE, B3aMMOICHCTBUE 3HTAaHOJIA C
HATPUEM, OKHUCJICHHE ATUJIOBOIO CIIMPTAa B AJBJECTUJ HAa PACKAIEHHOW MEIHOU
MIPOBOJIOKE, OKHUCJICHUE HTUJIOBOTO CIUPTa JUXPOMATOM Kajius (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHAIOB), Kau€CTBEHHBIE PEaKIIMU Ha albJCTUIBI (C
ruapokcugoM auammuHcepeOpa(l) wu  rumpokcumom  memu(ll)), peaxums
rmiepusa ¢ rugapokcugom meau(Il), xumudeckre cBocTBa pacTBOpa YKCYCHOM
KHUCJIOTHI, B3aUMOJIEHCTBHE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm wmeau(ll),
B3aMMOJICVCTBUE KpaxMayia C MOJOM, PEIICHUE DKCIIEPUMEHTAJbHBIX 3a4ay IO
TeMaM «CrupThl 1 GpeHonb», «KapooHoBbie KUCIOThL. COKHBIE A(DUPBDY.

A3oTcoaep:Kale OpraHudeckue coelMHeHnsl.

AMMHBI — OpraHUYeCcKHe MPOn3BOAHbIC aMmMuaka. Kinaccudukarus aMuHOB:
anudaTUuecKue W apoMaTHUYeCKHe; TEePBUYHBIC, BTOPHUYHBIE U TPETUYHBIC.
Crpoenue Monekyd, obmas Gopmyiia, U3oMepusi, HOMEHKIIaTypa U (PU3NIeCKue
CBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUUIeCKUX aMUHOB: OCHOBHBIE CBONCTBA,
AJIKUJIMPOBAHUE, B3aMMOJCVCTBUE MEPBUYHBIX aMHUHOB C a30THUCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — TMpEeICTaBUTENb aMUHOB apoMarthdeckoro psga. CrtpoeHwue
aHWwIMHA. B3auMHoe BIMsHKUE TPYII aTOMOB B MOJieKyJie anuiuHa. OCOOEHHOCTH
XUMHYECKUX CBOMCTB aHmiIMHA. KayecTBeHHbIE peakuuy Ha aHWIMH. CrocoObI
NOJIy4eHUs W TpUMEHEeHHe anudaTtudeckux aMuHoB. [losydyeHue aHWIMHA U3
HUTPOOEH301A.

AmMuHokucnotel. HoMenknatypa u uzomepusi. OTenbHbIE TPEACTaBUTENN
O- aMHUHOKHCIIOT: TJIMIUH, ajaHuH. Ousnueckne CBOKWCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AMHUHOKHUCIOT KaK aM@OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peaKlHs TMOJUKOHJEHCAMHU, OO0pa3oBaHUE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THPOJIA3 NENTUIOB.

benku kak npupoaneie nonumMepsl. [lepBuunas, BTOpruHas U TpeTUYHAs
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIKOB: THAPOJIH3, JACHATYypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DKCIEpUMEHTAIIbHBIE METOJbl HM3YYEHHS BELIECTB U WX IPEBPAILICHUI:
pacTBOpeHHEe OEIKOB B BOJE, JeHATypalus OCJIKOB MpHU HAarpeBaHWUH, LIBETHBIC
peakiuu Ha O€eJKM, peUIeHUWE SKCHEPUMEHTAIbHBIX 3aJady 10 TemaM
«A3oTconmepkamme — OpraHuyeckue  coenauHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COEITUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHD NOJIMMEPU3ALINU, CPEIHS MOJIEKYJIIApHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIUHEHHU —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.



[Tonumepnbie Matepuanbl. [lmacTMacchl (MOTUATUIICH, MOJUIPOIMIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPON, TMOIUMETUIMETAKPUIAT, TMOIUKApOOHATHI,
noNMdTHICHTepepTanaT). Y Truin3anuus 1 nepepadboTka miacTuka.

DnacToMephl:  HaTypaJbHBIM KaydyK, CHHTETUUECKUE KayuyKH
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypajibHBIE (XJOMOK, IIEPCTh, MIEITK), HCKYCCTBEHHbIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CIIEUATIEHOTO Ha3HA4YCHUS (Tedion,

KeBJIap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbI M3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3iaMu MPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a1ad 1o Teme «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue mosekynspHod (GOpMyIbl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM JIOJSIM  DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOX/CHUE
MOJIEKYJISIpHOU (DOPMYJIBI OPraHMYECKOro COeIUHEHUsT Mo Macce (00bEMYy)
POJYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklUd W/ MW UCXOJHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (QOpMYyIIbI
OpraHMYecKOro BEIIeCTBA Ha OCHOBE €ro XMMHYECKHUX CBOWCTB WJIM CIIOCOOOB
NOJIyYEHUSI, OINpPEIETICHNUE JOJIU BBIXOJA MPOAYKTa PEAKIMU OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeaMETHBIX CBA3€H MPU U3YYECHUU OPraHUYEeCKOU XUMHUHU
B 10 kjacce ocymiecTBISIETCsl Yepe3 MCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO -
HAayYHbIX [OHATHI, Tak M TMOHATHM, NPUHATHIX B OTAEIBHBIX MpPEIMETaX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHSATHS: SBICHHE, Hay4YHbId (DaKT,
TUIOTe3a, TEOpHWsA, 3aKOH, aHalu3, CHUHTEe3, Kiaccudukaius, HaOI0aeHuE,
MU3MEPEHUE, IKCIEPUMEHT, MOENb, MOJICIIUPOBAHUE.

du3nka: MaTepusi, aTOM, SJICKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YpPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE
BEIllECTBA, (PU3MUECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPIHUS,
Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, onocdepa, MeTaboIu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpOodHBIN TUI MUTAHUS, OpOKEHUE,
dboTOoCHHTE3, AbIXaHUE, OCJIKU, YTIAEBOABL, KUPbI, HYKICUHOBBIE KHUCIOTHI,
(dbepMeHTHI.

['eorpadus: mosie3Hbie UCKOMaeMbl€, TOILIUBO.



TexHomorus: IMUIICBLIC ITPOAYKTBI, OCHOBLI PallMOHAJIbHOI'O ITUTAHUS,
MOIOHmUEC CpCACTBA, MAaTCpHUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX siiep. XUMU4YecKui anemeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPTETUUECCKUE YPOBHU U
o ypoBHH. ATOMHBIe opOuTanu. Kiaccudukamnus XMMUIECKUX 3JIEeMEHTOB (S-,
p-, d-, f-amements). PacmpenencHuie 3J€KTPOHOB IO aTOMHBIM OpPOHUTAJISIM.
DONeKTpOHHbIE KOH(UTYpalluM aTOMOB  d3JIEMEHTOB  IE€PBOr0O—4YETBEPTOTO
NEepUOJIOB B OCHOBHOM M  BO30YXIEHHOM COCTOSSHUM, DJICKTPOHHBIC
KOH(UTYpaIuyu HOHOB. DIIEKTPOOTPUIIATESIIBHOCTD.

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.1. MenpneneeBa. CBA3b MEPUOAMYECKOT0 3aKOHA U [lepuoanyeckoil cucTembl
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpUell CTpPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHUYECKHUX DJIEMEHTOB UM 00pazyeMbIX
UMU TIPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIlaM W MEepuojaM. 3HAYCHHE
nepuoanyeckoro 3akona [.1. Menpaeneena.

XuMmudeckass CBS3b. BHIbI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, HMOHHAs,
MeTainyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW CBSI3M: OOMEHHBIA U
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIUHA CBsA3U. 110JIIpHOCTD, HANPAaBIEHHOCTh
Y HACBIIIAEMOCTh KOBAJICHTHOW CBs3U. KpaTHbie cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCTh M BaJIeHTHbIE BO3MOXHOCTHU aTOMOB. CBSI3b 3JE€KTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne O KOMIUIEKCHBIX coeAuHEeHusaX. CocTaB KOMILIEKCHOTO
MOHA: KOMIUIEKCO0Opa30BaTeb, JIMTAHbl. 3HAYCHUE KOMIUIEKCHBIX COSMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemiectBa MOJIEKYISIPHOIO M HEMOJEKYJSIPHOIO  CTPOEHHS. UMb
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucrnepcHbIx cucteMax. MctuHHble pacTBopsl. [IpencraBnenue
0 KOJUIOWIHBIX pacTBOpax. CrmocoObl BBIPAKEHUS KOHIICHTPAIMKA PACTBOPOB:
MAaccoBasl 10JI1 BELIECTBA B PaCTBOPE, MOJIApHAs KOHIeHTpauusa. HacelenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparst.

Knaccupukanms v HOMEHKIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBHanbHBIC HA3BaHUA OTICJIBHBIX MPEICTABUTEIEH HEOPTaHUUYECKUX BELIECTB.

Knaccudukanusa XuMuuecKux peakiiuii B HEOPraHMIeCKON U OpraHuyecKoi



XUMHH. 3aKOH COXPAHEHUSI MACCHI BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPALICHUS
SHEPIUM NMPU XUMUYECKUX peakiusix. TernnoBbie 3PHeKThl XUMUUECKUX PEAKITUH.
Tepmoxumuyeckre ypaBHEHUS.

CKopoCTh XUMUYECKOM peaKkInu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuuu. Katanus u katanu3aTopsl.

OOpatumble W HeoOpaTHMble peakuuH. XHUMHUYECKOE pPaBHOBECHE.
Koncranra xumuueckoro paBHoBecus. DakTOpPhI, BIUSIONIME HA MOJIOKECHHUE
XUMHUYECKOTO PABHOBECHS: TEMIIEPATYpa, JABJICHUE U KOHIEHTPAIIMU BELIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle [larense.

Onektponutnyeckas aucconuarus. CuiibHble W cla0ble AJIEKTPOJIHTHI.
Crenenp aucconmannu. Cpega BOAHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpaiabHas,
mienouHas. Bogopoansiii nokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb  OKHUCICHMUS.
Okucnurenb U BOCCTaHOBUTENb. lIpoliecchl OKUCIEHUS W BOCCTAHOBJICHUS.
Baxxneiimme OKUCIUTEIW M BOCCTAHOBUTENTW. METOa 3JEKTPOHHOTO OayaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYE€HHUSI BEIIECTB M HUX MPEBPAILCHUN:
pa3iokeHue NEepPOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTajlin3aTtopa, MOJEIU
KPUCTAJUTMYECKUX  PEmETOK, TPOBEJACHUE peakIuii HWOHHOrO OOMEHa,
ONpEAEIECHUE CPelbl PAaCTBOPOB C MOMOIIbI0 UHAUKATOPOB, U3YYEHUE BIIUSHUS
pasIuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOW pEaKIWH | IOJ0KCHUE
XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemeTtamnoB B llepuoandeckord CHCTEME XUMHYECKUX
anemenToB JI.. MeHneneeBa 1 0COOEHHOCTH CTPOSHMSI X aTOMOB. Du3nyeckue
CBOMCTBa HEMETAIIJIOB. AJIJIOTPONHUS HEMETAJIIIOB (HA MIPUMEPE KUCIIOPOa, CEPHI,
docdopa u yriaeposa).

Bonopona. Ilomyuenne, pusnueckne U XMMHUYECKHE CBOMCTBA: PEAKIIUH C
MeTaJUlaMd M HEMeTalyIlaMHM, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ WMIpHUIIBL.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxieHre B mpHUpoe, CIIOCOOBI TOIyYCHUS, (PU3HICCKUE H
XUMHUYECKHUE CBOMCTBA. [ 'aloreHoBO1I0poibl. BaxkHeume Kuciopoacoiepxamniue
COCTMHEHUS TajloreHoB. JIabopaTopHBIEC W MPOMBIIIUICHHBIC CTIOCOOBI TTOTYYSHUS
rajoreHoB. [[puyMeHeHne TaJoreHoB U UX COEUHEHHUI.

Kucnopon, o30H. JJabopatopHbie ¥ MPOMBIIIJIEHHBIE CITOCOOBI MOTYyUYCHUS
Kkuciaopoja. u3nveckue U XUMUYECKHE CBOMCTBA U MPUMEHEHHE KHCIOpoaa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxnenue B TpUpOAE, CIOCOOBI MOJy4YeHUs, (PU3UUECKUE U
xumu4deckne cBoicTtBa. CepoBomopond, cyabduabl. Oxcupn cepwi(IV), okcua



cepbl(VI). CepHucrtast u cepHasi KUCIOTBHI U uX coirn. OCOOEHHOCTH CBOWMCTB
CEepHOM KUCIOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. HaxoxneHue B mnpupojie, crnocoObl MONy4deHUs, (QU3NYECKUe U
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTpUbl. OKCHIIBI a30Ta. A30TUCTas U a30THAS
KUCIOTBl U UX coiid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL llpumenenue
a30Ta U ero COeIMHEHUN. A30THbBIE YA00pEHUS.

®docdop. Haxoxnenue B mpupoje, cocoObl MonydeHus, GU3ndecKue u
xumuyeckue cpoiictBa. Dochuast u dochun. Oxcuasl dhochopa, pochopnas
kuciota u e€ conu. [Ipumenenue ¢ocdopa u ero coegunHenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoxJaeHHe B NpUpoje. AJIOTPONHBIE MOIUDUKAIIUN.
duznyeckue M XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB, OOpPa30BAHHBIX
yraepoaom. Oxcup yraepona(ll), oxkcun yrinepona(IV), yronbHas kucinora u e€
CoJIi. AKTUBUPOBAHHBIA Yrojib, agcopOuus. dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKH. [IpMeHeHre MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTIEPOJIOM, U €T0
COEIMHEHUH.

Kpemunii. Haxoxaenue B mpupoze, crnocoObl MoiaydeHus, PU3nyeckue u
xumudeckue cpoiictBa. Okcun kpemuus(IV), kpeMHUeBast KUCIIOTa, CUITUKATHI.
[Ipumenenue kpeMHuUs U ero coeinHeHui. CTEKIT0, €ro NOJIy4eHUE, BUABI CTEKIIA.

[Tonoxenne metaiioB B [leproanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTajuioB. OOIiue
¢usnueckre cBoiicTBa MeTayuioB. [IpuMeHeHHe METalioB B OBITY M TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUN psifi HampsokeHuH wMeTtaioB. OOmue  crnocoObl

MIOJTy4YEHUS METaJUIOB: TUAPOMETAILTYPIHUS, IAPOMETAILTYPIusl,
anekTpoMeramutyprud. [lonstue o koppo3uu MeramuioB. CrocoObl 3allUThl OT
KOPPO3HUH.

O6mas xapaktepuctuka mMetamuioB [A-rpymmsl [leproandeckoil cuCTEMBI
XUMHYECKUX DdJeMeHTOB. Hatpuii w kanmuii: mnonydenue, (Quudyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepucTtrka MetamuioB [[A-rpynmnsr [lepuonnueckolt cuCTEMBI
XAMHYECKUX DJEMEHTOB. MarHmii W KaJblUi: TMOJydeHue, (U3HYECKHe W
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HX COEAUHECHUMU.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUA:  TIONTydeHWe, (HU3MYECKMe W XUMHUYECKHE CBOICTBA,
MIPUMEHEHHUE MPOCTOr0 BEIIECTBA U €ro COeAMHEHUH. AMQOTEpHBIE CBONCTBA
OKCHJIa U TUAPOKCH/IA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSL.

O6miass xapakTepucTUKa MeTaioB mNoOouHbix mnoarpynn (b -rpymn)
[Teproandeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

DU3NYECKUE U XUMHUYECKUE CBOMCTBA XpOMa U €ro coequHeHni. OKCUIbI U



ruapokcuabsl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMATHI, UX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

duU3nuecKue M XUMHUYECKHE CBOMCTBA MapraHia U €ro COCIUHCHUM.
Baxueitimue coenunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua(VII). [lepmanranat kanausi, €ero OKMCIUTEIbHbIE CBOMCTBA.

®uU3NYECKUEe U XUMUYECKHE CBOMCTBA Keje3a U ero coeauHeHnil. OKCU/IbI,
ruapokcuabl u conu xkenesa(ll) u xeneza(Ill). [Tonyuenne u npuMeHeHue xene3a
U €ro CILUIAaBOB.

Du3nuecKrue 1 XUMHUYECKUE CBOMCTBA MEAU U €€ coenqnHeHun. [lonyuenne
Y NIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uuk: monydyenue, Quznueckue M XUMUUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJAa W TUAPOKCHJA I[MHKA, THUJIPOKCOKOMIUIEKCHl IMHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCMEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HMX MPEBPalICHUIA:
u3ydeHrue 0o0pa3lloB HEMETAIOB, TOpeHHe cepbl, docdopa, keae3a, MarHusi B
KUCJIOPOJIE, M3YUYCHHE KOJUIEKIMU «MeTalibl M CIUIaBbl», B3aUMOJCUCTBUE
MICJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJNIOB C BOOM (BO3MOYKHO MCIIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aUMOJICHCTBUE IIMHKA U Kelie3a C PaCTBOPAMU KHUCIIOT U
[IeJI0Yed, KauyeCTBEHHbIE pEaKUWW Ha HEOPraHWYECKHE AaHUOHBI, KaTHOH
BOJAOpPOAA W KAaTHOHBI METAJJIOB, B3aUMOJEHCTBHE THMAPOKCUIOB ATOMHHUS U
OMHKa C PacTBOpPaMHu KHUCJIOT U IIEJIOYEHl, pEIIEHHE SKCIEPUMEHTAIBHBIX 3a7a4
no temam «lanorensl», «Cepa u e€ coemuHeHUs», «A30T u dochop U HX
COCMHEHUS», «MeTamibl TJIaBHBIX MOATPYHI», «MeTamisl TOOOYHBIX
HOATPYIID».

XUMHSA U KU3Hb.

Ponp xumMum B oOecnie4eHHHM YCTOMYMBOTO pa3BUTHUS YEIIOBEYECTBA.
[lonsiTHE © Hay4yHBIX METOJAaX TMO3HAHHUA M METOAOJOTHH HAyYHOIO
rccienoBanus. Haydnele npuHIMIBI OPraHU3aluy XUMHYECKOTO IPOU3BOJICTBA.
[IpoMpbITIUIeHHBIE CMIOCOOBI TOJYYEHWs BAKHEUIIUX BEIMIECTB (HA MpUMEpe
MPOU3BOJICTBA AaMMHUAaKa, CEPHOM KHUCIOTBI, MeTaHojna). I[IpoMbllieHHBIE
CIOCOOBI TIONyYEHHUS] METANIOB M CIUIABOB. XUMHUYECKOE 3arpsi3HEHHE
OKpYy)Karouiel cpeapl M ero mnociueAactBus. Ponb XuUMHUM B 00ECIEUEHUH
SHEPreTUYECKON OE30MacCHOCTH.

Xumusg © 300poBbe 4yenoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuna
WCMOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Ponb XuMHM B pa3BUTHU
MEIULVHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE J0OaBKHU. Poiab xumMuu B
o0ecreyeHuu NuIeBol 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpeactBa. boitoBas xumus. I[lpaBuiia
0€30MacHOr0 HCMOJb30BaHUs MPENnapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM



KU3HU.

XVMHUS B CTPOUTEIHCTBE: BAXKHEHUININE CTPOUTEILHBIE MaTepHAIIBI (IIEMEHT,
OeTOoH).

XUMHS B CEITLCKOM X03siiicTBe. OpraHndecKre U MUHEPAITbHBIC YA00OpEHUS.

CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTEPHAIIBI, KPaCKH, CTEKIIO0, KepaMHUKa.
Marepuansl 11 35eKTpoHuky. HanoTexHonoruu.

Pacuérnspie 3anaun.

PacuéTel: Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WM 00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIUHM BEIIECTB,
Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OHO W3
BEIICCTB MMEET IMPUMECH, MacChl (00BhEMA, KOJWYECTBA BEIICCTBA) MPOJYKTA
peakiuy, €CJIM OJHO W3 BEIICCTB JIAaHO B BHJIC PAcTBOpPa C ONPEACIEHHOMN
MacCOBOM JIOJICH pPacTBOPEHHOrO BEIICCTBA, MACCOBOM JOAM W MOJSPHOU
KOHIICHTPAIIMKM BEIECTBA B PACTBOpE, JIOJHM BBIXOJA MPOJYKTa PEaKIHH OT
TEOPETUYCCKHA BO3MOIKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed MNP  M3YYCHUM OOIICH W
HEOpraHUYeCKor XUMHH B 11 Kjacce OCyIIeCTBISETCS Yepe3 UCTIONb30BaHNE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U MIOHSATUN, IPUHATHIX B OT/ICIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUSA: SBJIEHHWE, HAy4HBIA (akKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaJu3, CUHTE3, KiaccuduKaius, MepUOIAYHOCTD,
HaOII0/IeHNEe, U3MEpPEHNe, SKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHE.

dusnka: Marepus, MHKPOMHpP, MaKpOMHp, aTOM, 3JICKTPOH, IIPOTOH,
HEUTPOH, WOH, W30TOIbBI, PaTUOAKTUBHOCTh, MOJICKYJIa, DSHEPreTUUYCCKHM
YPOBEHbB, BEIIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, HCaTbHBIN
ras, puznueckue BeJIMYNHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kiaeTka, opranusM, sKocucTeMma, onocdepa, MeTaboJIM3M, MaKpO-
Y MUKPOAJIEMEHTBI, OCTTKHU, )KUPBI, YTIIEBOIbI, HYKJIEUHOBBIE KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE UICKOTIAEMBbIE, TOTLIINBO,
peCypChl.

TexHonorus: XuMu4YecKasi MPOMBIIIICHHOCTh, METAJTYPTHsl, CTPOUTEIHHBIC
MaTepHalIbl, CeTbCKOX03SICTBEHHOE TPOMU3BOJICTBO, MUIIEBAS TPOMBIIILIECHHOCTH,
dapmareBTHUYECKast MPOMBIIINIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKUAX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKITMOHHBIX MAaTEPHUAIIOB, JIEKTPOHHAS
MPOMBITINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 XUMWN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cOoOTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeAMeTa «XHUMHS» Ha YpPOBHE CPEIHETO
oOmiero 00pa3oBaHUs BBIJCICHBI  CIEAYIONIME COCTaBIAIONIUE: OCO3HAHUE
OoOyJarolmUMHCS POCCUUCKOM Tpa¥AaHCKOM HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOATEIBHOCTA U CaMOONPEAETICHNIO; HATMYUE MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh M CHOCOOHOCTh OOYYalolmUXCS PYKOBOJACTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBWJIaMH UM HOPMaMH TOBEACHUS;, HalW4yue
IPaBOCO3HAHMS, SKOJIOTHYECKON KYJIBTYPhI; CIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH
’KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS TNpeAMeTa «XHUMHUS»  OTPakKaroT
c(hOpMUPOBAHHOCTh OMBITA T[IO3HABATEIBHOW M MPAKTUYCCKOW JCATEIHLHOCTHU
o0ydJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIMyHOCTHBIE pe3yJIbTAThl OCBOEHUS TpeaMeTra «XUMHS»  OTPAKAIOT
c(hOpMUPOBAaHHOCTh OMBITA I[IO3HABATEIBHOW M MPAKTUYECKOH JICATEIHLHOCTH
oOydJaromuxcs B TpoIeccCe peann3alud 00pa30oBaTEIbHON NESITEIHHOCTH, B TOM
YHCJIe B YaCTU:

1) rpa’kIaHCKOr0 BOCIIUTAHUS

OCO3HAHHUS 00YUYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB M 00sS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUS O COLUMAIBHBIX HOpPMax M TpaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEITEIIBHOCTH MPH CO3JJaHUU YICOHBIX
MIPOCKTOB, PEIICHNN YICOHBIX U MTO3HABATEIBHBIX 32724, BBIMOJHEHUH XUMHUYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W IPUHUMATh MOTHBBI, HAMEPEHUsS, JIOTUKY H
apryMEHTBI PYTUX IIPHU aHAIN3€ PA3IMUYHBIX BUI0B YICOHOU JICITCIIBHOCTH,

2) MAaTPUOTHYECKOr0 BOCIIHTAHMS

LIEHHOCTHOTO OTHONIEHHSI K HWCTOPUYECKOMY W HAYYHOMY HaCIIECAUIO
OTECUYECTBEHHON XMMUH;

YBaXEHHUS K IIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH M TIPAKTHYECKOTO
NPWIOKEHUSI XUMHHW, OCO3HAHWS TOTO, YTO JIAaHHBIE HAyKU €CTh pPE3YyJbTaT
JUTUTENIbHBIX ~ HAOJMIOAEHWM, KPOIMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECA U MO3HABATEIbHBIX MOTUBOB B IMOJIYYEHUH U MOCICAYIONIEM aHATIA3E
HH(pOPMALIMH O TIEPEOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBECHHON XUMUM;



3) MyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHWBAThH CUTYAIlUH, CBI3aHHBIE C XUMHUYCCKUMHU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HAa MOPaIbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TIOBEICHHWE W TIOCTYIKH CBOUX TOBapHIICH C
MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCICACTBUHN
MOCTYIIKOB;

4) dopMupoBaHHUs KYJbTYPbI 310POBbSI:

NMOHMMAHMWS IIEHHOCTEH 310pOoBOro M  0Oe30macHoro o0Opasza KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

coOJItO/ICHUST TMpaBMil OE30MacHOr0 OOpalleHuss C BENeCTBaMU B OBITY,
TIOBCCTHCBHOM JKWU3HHM, B TPYI0BOH JCATCIBHOCTH;

NOHMMAHWS IIEHHOCTH TIPaBWJ HWHIUBHIYAJIBHOTO M  KOJUIGKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HHM JIFOJICH;

OCO3HAHMS TIOCJICJICTBUNA M HETPUATHS BPCIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

5) TpyaoBOro BOCHUTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIbCKON
NEATeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W  JAPYrHX  BHJAX
NeSATeITbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 3a7a4 COIUATbLHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY H3YUYEHUIO TTPOGeCcCHil pa3IMIHOro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUHU 110 XUMUU;

YBaXEHUS K TPYNY, JIOISAM TPyAa U pe3ysibTaTaM TPYJI0BOH JeATCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HHIMBHUIYaJIbHOUW TpPaeKTOPUU
oOpa3zoBanus, Oynmymied npodeccun W peanu3alud COOCTBEHHBIX >KHU3HCHHBIX
IJIAHOB C y4€TOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, UHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3KO0JOrHYecKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHOMICHHWS K TPHUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HU Ha 3eMIIe;

MOHWMAHMS TJIOOAIBHOTO XapakTepa OHKOJIOTHYECKUX TPOOJIeM, BIHSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHHSI HEOOXOJWMOCTH WCTIONB30BAHUS JOCTHKCHUN XUMHH  JIJIS
PEIICHHS BOMIPOCOB PAIIMOHATBLHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOI'O HENPUATHUS JICHCTBUM, TMPHUHOCAIIUX BPEI  OKpYXKaroeH
MPUPOAHON Cpele, YMEHHS IMPOTHO3WPOBATh HEOJIATOMPHUATHBIC SKOJIOTHICCKUE



MOCJIEICTBUSA NMPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH UX;

HaJU4YUs Pa3BUTOrO 3KOJOTMYECKOIO MBIILICHHUS, SKOJIOTUYECKON KYJIbTYpBHI,
OmbITa NesATENbHOCTU HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI MMHU B IO3HABATEIbHON, KOMMYHMKATUBHOM W COLIMAIbHOU
MIPaKTUKE, CIOCOOHOCTM MW YMEHHUS AaKTHMBHO MPOTHUBOCTOATH HJIEOJOTUU
xemopoouu;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOLIECTBEHHOM MPAKTUKY;

NOHUMAaHUS CHeuu(PUKA XMMHUM KaK HayKd, OCO3HaHHUS €€ poild B
(GOpMHUpPOBaHUHU PALIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
npescTaBieHus 00 OKPYKaloleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEJOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHHH TMpoOdJeM COoXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH ISl COBPEMEHHOM LIMBUIIN3AIUH:
B €€ TYMaHUCTUYECKON HANpaBIEHHOCTH M BaXXHOW POJIM B CO3JJaHUU HOBOW 0azbl
MaTepHUAIbHOMN KYJIbTYpBbI, B pEIICHUH IT100aTBHBIX MTPOOJIEM YCTOWYUBOTO PA3BUTHS
YeJI0OBEUYeCTBA - CBIPHEBOM, OSHEPreTMYeCKOM, NHINEBOH M 3KOJOTHYECKOU
0€301acHOCTH, B Pa3BUTUU MEIUIMHBI, 0OECIIEUEHUH YCIOBUM YCHEIIHOIO TpyAa U
HKOJIOTMYECKU KOM(POPTHON KHU3HU KaXKJI0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HayYHOM TI'pPaMOTHOCTH: HOHMMAHHS CYIIHOCTH METOOB
MO3HAHUS, HCIOJIBb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
HOoJyyaeMble 3HaHUS JUIsl aHAu3a U OOBSCHEHUs SIBICHUH OKPYXKAIOIIEro Mupa u
OPOUCXOAAIINX B HEM U3MEHEHUH, yMEHUs /eaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOLIUXCSI JAHHBIX C LEJIBIO MTOJYUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BaTh XUMHUYECKHWE 3HAHMS IS
pelieHys Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTyalUsX;

UHTEpEeCca K MO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAaHUI 0O XUMHHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJa B pa3Nu4HbIX chepax mpodeccunoHaaIbHON

NEATEIIbHOCTH.
METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHH Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE Ui (OPMHUPOBAHHWS ~ MHUPOBO33PEHHUS  OOYUAIOUTUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIIUE



LEJIOCTHOCTh HAy4YHOM KAapTUHBI MHUpa U cHeuu(puKy METOAOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, SHEPIHUs, SABICHUE,
IpoLecc, CUCTeMa, HAy4HbId (pakT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHUBEpPCAJIbHbIE Y4YeOHbIE AeNCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHbIE), oOecneunBaromnye GopMupoBanre (PyHKIIMOHATBHON rPaMOTHOCTH
U COLIMAJIbHON KOMIIETEHIIUU 00YyYarouuXxcs;

CIIOCOOHOCTD oOy4Jaroumxcs UCII0JIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCalIbHbIE Yy4yeOHbBIE
JEHUCTBUS B MO3HABATENILHON U COLIMANILHOM MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJAJEHUE YHHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATENbHBIMH, KOMMYHUKATHUBHBIMM U  PETYISTUBHBIMU
JIEVUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe eHCTBHS

1) 6a3oBbIe JJOrHYecKHe JeCTBHS:

CaMOCTOSITEIbHO  (OopMyIUpPOBaTH M aKTyallU3UpOBaTh  IPoOJeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpEeAeysaTh IENU JACATECIIBHOCTH, 3a7aBas IapaMmMeTpbl M KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTepHBbIE TMPU3HAKU TMOHSITUA M yCTaHABJIMBATH WX B3aUMOCBSI3b,
UCITOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHUS JIJII OOBSCHEHHs OTJEIbHBIX (DaKTOB U
SIBJICHUM;

BBLIOMPATh OCHOBAaHMS W KPHUTEPUHM JUIS KJIacCU(PUKAIMK BEIIECTB M
XUMHUYECKUX PEaKIUi;

yCTAHABIWBATh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY M3y4yaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PaCCYXKJICHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBISBIISIT 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pPacCMaTpPUBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IMPUMEHSTh B MPOIECCE MO3HAHUS HCIOJb3yEMble B XMMHUU CHUMBOJHUYECKUE
(3HaKOBBIC) MOJIENIH, MMPEOOPA30BLIBATH MOJICIbHbBIC MPEICTABICHUS - XUMHUYECKUI
3HaK (CHMBOJI) dJIEMEHTa, XUMU4ecKas (hopMyIia, ypaBHCHHE XUMHUICCKON
peaKkiuv - TMPU PEHICHUM YYEOHBIX TTO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHbBIE MOJCIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPHU3HAKOB U3YYaEMbIX BEIIECTB M XUMUUYECKUX PEAKITUM.

2) 0a30BbIe HCCIEA0BATENbCKHE IECTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKiui;



GbopMyIHpOBATH METH U 3aa49H UCCIICIOBAHUS, UCIIOIh30BATh MIOCTABICHHBIC
U CaMOCTOSTEIbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIsi (DOPMUPOBAHMS THIOTE3Bl MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HaBBIKAMH CaMOCTOSATEIHHOTO IUIAHUPOBAHUS W  TPOBEACHUS
YUYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHWsS HAOJIOJaTh 332 XOJIOM
mporiecca, CaMOCTOSATEIBHO TPOTHO3UPOBATH €ro pe3yibTaT, (opMyIupoBaTh
00001IIeHNS U BBIBOJBI OTHOCUTEIIHLHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJICIaHHOHN paboTe;

NpHOOPETaTh OMBIT YYCHUYECKOW MCCIIEIOBATEIbCKOH M TPOSKTHOMH
JESATEIBHOCTH, MPOSBIISATH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIIBHOMY ITOUCKY
METOJIOB PpCIICHUS TPAKTUYCCKUX 3aJad, NPUMCHCHHUIO Pa3IudHBIX METO0B
MO3HAHUS.

3) padora ¢ nundopmanmeii:

OpUEHTUPOBAThCA B PA3IMYHBIX HWCTOYHHMKAX WHMoOpManuu (Hay4yHO -
NOMyJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCP)KaHUS, CIPABOYHBIE IIOCOOUS,
pecypcel MHTEepHETa), aHAIM3UPOBATh WH(OPMAIUIO Pa3IMYHBIX BUIOB U (GopM
NpeCTaBIICHHUS, KPUTUIECKH OIIEHUBATH €€ JJOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

GopMyTUpOBaTH 3alpPOChl M MPUMEHSTHh Pa3jIMYHbIE METONBI TPU TOUCKE H
orbope wuHbOpMaNMK, HEOOXOAMMOW JUIsI  BBIMOJHEHHMS y4eOHBIX 3a1a4
OTpeIeNIEHHOTO TUTIA,;

npuoOpeTaTh OMBIT HCIOIB30BAaHUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpPATh  ONTHMANBHYIO  (OpMy  TIpEICTaBIICHUS
uHopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA TIPU PabOTE ¢ XUMUIECKOU
UHPOpPMAIUCH: MPUMEHITh MEKIPEIMETHbIe ((PU3NIECKHE W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00peBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'JTLAJHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbI B XOJE JAUAJIOTa W/UIU

AUCKYCCHH, BBICKA3bIBATb HACH, (bOpMyanOBaTL CBOH IIPCATTOKCHNA OTHOCUTCIIBHO
BBIINTOJIHCHU S HpeI[HO)KCHHOﬁ 3aJda4du,

BBICTYIIaTh C MPE3CHTAMEN pPE3ylbTaTOB IMO3HABATEIBHOW JESTEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBINOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEIOBAHUIO CBOMCTB



M3y4aeMbIX BEIIECTB, peaIM3allUd Y4eOHOTO MPOeKTa, U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN ITYTEM COTJIACOBAHUS MO3UIMN B XO€
o0cyxeHus U 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIC YHUBePCaJIbHbIe y4eOHbIC 1eiiCTBUA:

CaMOCTOSITEIIbHO IUIAHUPOBATh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEATENBHOCTh, Ompeneisas €€ LelIM M 3aJadd, KOHTPOJIMPOBAaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpeJJlaraéMblii  alroput™M JEeUCTBUNA TpHU
BBIMOJTHEHUM Y4YeOHBIX M HCCJIEAOBATENbCKUX 3aJa4, BbIOMpaTh Haubolee
3¢ (exTUBHBIN crnocod uX pemeHus ¢ YYETOM MOJYyYEHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JIEITEIbHOCTH Ha OCHOBE caMoaHaiu3a |
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0O XUMUU Ha yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpelHEro 001Iero o0pa3oBaHus BKIIOYAIOT crielupUIecKue s
yueOHOro npeaMera « XUMHUs» Hay4dHbIe 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUI 11O
OCBOCHHIO, MHTEPIIPETAIIMU U TPEOOPa30BaHUIO 3HAHUM, BUIBI IEATEILHOCTH II0
MOJIYYCHUIO HOBOTO 3HAHWSA W TNPUMEHEHHUIO 3HAaHUW B Pa3IUYHBIX Y4YEOHBIX
CUTyalusiX, a TAK)KE B PEAJbHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHUEN. B
porpaMMe Mo XMMHUH MPEAMETHBIE PE3yJIbTaThl IPEACTABIEHBI 10 TOJaM U3YUEHUSI.

10 KJIACC

[IpenmerHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUS»
OTpaXKaloT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe M 3HAYCHUH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECHEeYeHUH YCTOMYHMBOTO
Pa3BHUTH YETOBEUYECTBA B PEIICHUN MTPOOIEM IKOJIOTHUECKOM, SHEPTETUIECKON U

MUIIEBONM O€30MaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHWU HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecrieueHU U palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (DOPMUPOBAHMH MHUPOBO33PEHUS W OOIIEH KyIbTYpbI
YeJI0BeKa, a TAKKE IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y IPUPOJHOM CpENIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSITUSL - XUMUYECKUHN AJIIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpOWTAM, OCHOBHOE W BO30YKICHHOE
COCTOSIHUSI aTroMa, TuOpuaAu3anus AaTOMHBIX oOpOuTaneidl, HWOH, MOJIeKYIa,



BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSA, XUMHUYECKAs CBS3b,
MOJIb, MOJISIPHAsA Macca, MOJSIPHBIA 00BEM, YITIEPOJIHBII CKeneT, (yHKIMOHAIbHAs
rpynna, paaukai, CTPyKTypHble @opMyibl (pa3BEpHYTHIE, COKpaUIEHHBIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYpHass W NPOCTpaHCTBEHHas (TeoMeTpuyeckas,
ONTHUYECKAs), HW30MEpbl, T'OMOJOTUYECKUNA Psii, TOMOJOTH, YIJIEBOJOPOBbI,
KUCJIOPOJ- M a30TCOJEpIKAILIUE OPraHUYECKUE COCIUHEHHs, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPDHBIE COCAUHEHMSA; TEOPUU, 3aKOHBI
(nepuoaunueckuii 3axkoH J[. M. MennaeneeBa, Teopusi CTPOEHHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUS! MacChl BELLIECTB, 3AKOH COXPaHEHUS
U TpeBpalleHUsT HHEPruuM TMpU XMMHUUYECKHX peaklusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHUs, JIEXKAl(Me B OCHOBE
IIOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJICHUN; IIPEIACTABIICHUS O
MEXaHU3Max XHMHYECKUX pEakUHUil, TEPMOAMHAMHYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSX UX IIPOTEKaHMUsl, O B3AMMHOM BJIMSHUM aTOMOB U I'PYIIII ATOMOB B
MoOJIeKyJax (MHIYKTUBHBIA M Me30MepHbI 3dekTol, opuentantsl [ u Il pona);
(akTONOrM4YeCKue CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYEHUHU M OE30IacHOM
UCIOJIb30BAHUM BAXKHEMIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
JEsITeIbHOCTU Y€JIOBEKa, OOIIMX HaYYHbIX IPUHIMUIIAX XUMUYECKOTO ITPOU3BOJICTBA
(Ha mpuMepe NPOU3BOACTBA METaHOJIa, IepepadboTKH HePTH);

c(OpPMUPOBAHHOCTh YMEHHUI: BBIABIATH XapaKTEpHbIE MPU3HAKU IOHITHM,
YCTaHABIMBATh UX B3aMMOCBA3b, HUCIIOIB30BAaTh COOTBETCTBYIOLIUE IOHATHUA IIPU
OIMCAHUU COCTaBa, CTPOCHUS U CBOWCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMCHHM:

UCIIOJIB30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAEHHBIX U CKEJIETHBIX) (POPMYII OpPraHUYECKUX
BEILECTB;

COCTaBJIATh YPaBHEHMS XMMHUYECKUX PEAKLHUHW U PaCKpbIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUHA  IOCPEACTBOM  COCTABJICHUSA
ANIEKTPOHHOTO OanaHca »JTUX peakUHuid, peakuil HOHHOro OOMEHa IyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3IrOTaBIMBATh MOJEIN MOJIEKYJ] OPraHMYECKUX BEIIECTB Ul WIIIIOCTPALAU
X XMMHUYECKOI'0 ¥ MIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHM: YCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEUIECTB II0 HX COCTaBy U CTPOCHHUIO K OIPEAEIEHHOMY
KJacCy/Tpynme COeAMHEHUH, JaBaTh MM Ha3BaHMS 10 CHCTEMaTHYECKOM
Homenkiatype (IUPAC) u mpuBOIUTH TpUBHATBHBIC HAa3BaHUS I OTIEIBHBIX
MIpEeICTaBUTENEH OPraHWYECKUX BEUIECTB (3THJIEH, alE€TUIIEH, TOJIYOJI, IJIMLIEPUH,
ATWICHIJIMKONb, (EeHON, (opManbaeruj, aueTaablerujl, aleToH, MypaBbHHAas
KHMCJIOTA, YKCYyCHasi KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, NMAJIbBMUTUHOBAS KHCIIOTHI,
[VIMLWH, aJJaHWH, MajibTo3a, (DPYKTO3a, aHWUJIUH, JUBUHWI, U30IPEH, XJIOPOIPEH,



CTUPOJI U IpYTHeE);

c(hOpMUPOBAHHOCTh yMEHHUS OMNPEACNATh BHUJ XUMHUUYECKOM CBSI3U B
OpraHUYECKUX COEJUHEHMSIX (KOBaJICHTHAas W WOHHAas CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTb YMEHHUS TMPUMEHSTh TIOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa s 00bsICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAB, CTPOEHUE, (PU3UUECKUE
U XMMHYECKHWE CBOMCTBA THUIHMYHBIX TMPEJICTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: aJIKaHOB, IIMKJIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB, AJIKHHOB,
apOMaTHUYECKUX YIJIEBOJAOPOIOB, CIHMPTOB, albJCTHIIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CJIOXKHBIX 3(QUPOB, XUPOB, HUTPOCOCAMHEHUH U aMHHOB,
aMUHOKHCJIOT, OCJIKOB, YTJIEBOJIOB (MOHO-, JIU- U TTOJIMCAXapUJIOB), WILTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHSIMU COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkIuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (PopMyIT;

chOpMUPOBAHHOCTh yMEHHUS TOATBEPKJAaTh HAa KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSTUHECHHUN OT
KPAaTHOCTH U TUIAa KOBAJIEHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
ChIpbs (HEPTh, MPUPOIHBIN Ia3, Yrojhb), CIIOCOObI €ro nepepadoTKH U MPAKTUIECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUUW O €CTECTBEHHO-HAyUYHBIX
METOJIaX TIO3HAHUS — HAOJIONCHUH, U3MEPEHHUH, MOJEIUPOBAHUHU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIEC OMEPALIUUA MBICIUTEIBHON
NEATeIIbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHUE, 000011IeHre,
CUCTEMATHU3aLIUIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3CU - NI WU3Y4YEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIATH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUAMHU U TPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0onee OCO3HAHHOTO TOHHWMAHMS CYIIHOCTA MAaTepHalbHOTO €IMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XUMHUM [Ji1 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUHN, UMEIOIINX €CTECTBEHHO -HAYUHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUM: TPOBOJUTE PACUETHI IO XUMUIECKUM (HOpMYyTIamMm
U ypaBHEHUSM XHMHYECKUX PEAKIHMil C HCHOJIb30BaHUEM (U3UYECKUX BEIUYUH
(macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XUMHUUYECKOW (HOpMyIIbl
BEILIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKUX AJIEMEHTOB, MPOAYKTaM
CrOpaHusl, MIOTHOCTU Ta3000pa3HbIX BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATTU3UPOBATH U OLIEHUBATH C
MO3ULINHI JKOJIOTUYECKOU 0e30MmacHOCTH ITOCJIEICTBUSA OBITOBOM 151
MIPOU3BOJICTBEHHOM JIEATEIIbHOCTH Y€JIOBEKA, CBA3AHHOMN ¢ MepepabOoTKON BEIIECTB,
WCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJIS IPUHSITHUS TPAMOTHBIX PEIICHUI TPo0JIeM B
CUTYaIUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJIbHO IUIAHUPOBATH U TIPOBOJUTH
XUMUYECKUI JKCIEpUMEHT (TOJydeHUEe M M3YYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAUYECTBEHHBIE PEAKIHUM YIIIEBOAOPOJIOB PA3JIMUHBIX KJIACCOB H
KHCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHHE HSKCIEPUMEHTAIbHBIX
3a/1a4 1O PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHUEM MPaBUII
0e3omacHOro oOpalleHusi ¢ BeIIeCTBAMU U JA0OpaTOPHBIM 000PYyIOBAHHUEM,
dbopmynupoBaTh 1€JIb HCCIEAOBAHUS, TMPEACTaBISATh B pa3audyHorl dopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIECHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTb YMEHHIA:

coOJI01aTh TpaBUJIa IKOJIOTUYECKHU I11e71ecO000pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEITEIBHOCTH B ILEISAX COXPAHEHUSI CBOETrO 3/I0POBbs, OKPYXKAIOUIEH
MPUPOJHOM CpPebl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHSA;

OCO3HAaBaTh OIMACHOCTh TOKCHYECKOTO JIEMCTBHUS Ha >KUBBIE OPTraHU3MBI
ONpeAeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszatens [1JIK;

aHAJIM3UPOBATH 11€J€CO00Pa3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIISCTB B
IPOMBIIIJIEHHOCTH Y B OBITY C TOYKU 3PEHUS COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIITh IIEJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW WH(OPMAIIMKU B Pa3IMYHBIX UCTOYHUKAX (Hay4dHas ¥ y4eOHO-HaydHas
JUTEpaTypa, cpelcTBa MaccoBoi mHdopManmu, MHTEpHET U ApyTHe), KPUTHICCKH
aHAJIM3MPOBATh XMMUYECKYIO HH(pOpMaIHio, mepepadaThiBaTh €€ U UCTOJIb30BATh B
COOTBETCTBHH C TMOCTABJICHHON yueOHOH 3a1aueil.

11 KJIACC

IIpeaqmeTHble pe3ynabTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPaKaloT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepPUAIBHOM €IUHCTBE MHUpAa,
3aKOHOMEPHOCTSX M MIO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U 3HAUYCHUHN XUMHH
B CHCTEME €CTECTBEHHBIX HaYK U €€ POJii B 00ECIIEUeHUHN YCTOMYUBOTO Pa3BUTHS, B
peIIeHUHU MPOOJIEM KOJIOTHUECKOM, SHEPreTUUEeCKON 1 MUIIEBOM 0€30MacHOCTH, B
Pa3BUTHHU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHATIOB, HOBBIX UCTOYHUKOB DHEPTHH,
B 00ECNECYCHHH PAlMOHATHHOTO TPHUPOAOIIONB30BAHUSA, B (HOPMHUPOBAHUHU
MHUPOBO33pEHUsI W OOIIEeH KyJabTyphl YEJIOBEKa, a TaKXKe HSKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAralOIIUe MOHITHS - XUMHUYECKUI 3JIEMEHT, aTOM, SIPO aTOMa, U30TOIIBI,
JJIGKTPOHHAs 000J0YkKa aroma, S-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOE W



BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TUOpUAM3alUsi aTOMHBIX OpOUTalei, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKas CBsI3b (KOBaJEHTHAasl, HWOHHAs, MeETaJUInuecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKass pEmETKa, XUMHYECKash peaklus, pacTBOpP, 3JIEKTPOJUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTUYECKAss JHCCOLMAIMS, CTENEeHb JAUCCOLMAIINH,
BOJIOPOJIHBIN IMOKa3aTelib, OKUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM AddeKT
XUMUYECKOU PeaKIMU, CKOPOCTh XUMHUUECKON peaKIuu, XMMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpUsl DIEKTPOIUTHUYECKOM IUCCOIMAIIUU, TEPUOIUYECCKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IpEeBpaIlCHUs] SHEPTUU TPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK
XUMUU, MUPOBO33PEHUYECKHE 3HAHMS, JISKAIIME B OCHOBE MTOHUMAaHUs MPUYNHHOCTHU
U CHCTEMHOCTH XMUMHUYECKHUX SIBJICHUI;, COBPEMEHHBIE MPEJCTABICHUSI O CTPOCHUHU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM W HaAMOJEKYJISIPHOM YpPOBHSX;
NPEACTaBICHUS O MEXaHU3MaxX XUMHUUYECKUX peakiui, TePMOIUHAMHUCCKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBopax M JUCIEPCHBIX cHCTeMax; (PaKTOJOTMYECKHWE CBEJICHHMS O CBOMCTBAX,
cocTaBe, MOJTy4YeHUH U 0€30MacHOM HCIOJIb30BAHUHM BaKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON MACATEIBHOCTU 4YEJIOBEKAa, OOLIMX Hay4YHBIX
OPUHIUIIAX XUMHAYECKOTO TIPOU3BOCTBA;

c(OpPMHUPOBAHHOCTh YMEHUU: BBISBISTH XapaKTepHbIE MPU3HAKU TOHSATHUH,
yCTaHABIIMBAaTh UX B3aMMOCBS3b, HUCIOJIB30BaTh COOTBETCTBYIOUIUE TMOHATHS IPU
OMMCAaHNUU HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALCHU;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY JIJIS
coctaBieHus (opmMyn  BEHIECTB HM  YpaBHEHUM  XUMHMUYECKHX  PEaKIuH,
cucremarnueckyo HomeHkIaTypy (IUPAC) u TpuBHaNbHBIC Ha3BaHHUS OTAEIbHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEAEIATh BaICHTHOCTh U CTENEHb OKUCIICHHS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUAX, BUJ XUMHUYECKOW CBSA3U (KOBaJICHTHAs,
WOHHAsA, METaJUIMYecKas, BOJOPOJHAsi), THUI KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBHCHMOCTH CBOWCTB BEIIECTB OT
BHJIa XUMUYECKOM CBSI3U U THIA KPUCTATNIMYECKON PEIIETKH, OOMEHHBII U TOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpMHUPOBAHHOCTh YMEHHIA: KIIACCH(PUITUPOBATH: HEOPTAHNUECKHUE BEIIECTBA
10 UX COCTaBY, XMMUYECKHE PEAKIIUU MO PA3TUYHBIM MPU3HAKAM (YHCIIY U COCTaBYy
pearupyronmx BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, W3MEHEHHIO CTEleHEeu
OKUCJICHUS DSJEMEHTOB, OOpAaTUMOCTH, YYacTUIO KaTajauzaTopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBaHUSI M KpUTepUM Uil  KiIaccupUKauu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM;



c(OpMHUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOJUYECKOTO 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMHUPOBAHHOCTh YMEHHUMH: XapaKTepHU30BaTh dJIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKHX DJJEMEHTOB I€PBOrO—YETBEPTOrO MEPHOJIOB
ITepnonnueckou cucremsl [I.11. MeHnneneesa, UCOIb3ys OHATHS «IHEPIreTUUECKUE
YPOBHHY», «IHEPreTHUYCCKHUE TMOAYPOBHH», «S-, P-, d-aTOMHBIC OpOHUTAIIN,
«OCHOBHOE€ M BO30YXAEHHOE BSHEPreTHUYECKHE COCTOSHUS aToOMa»; OOBSICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX 3JIEMEHTOB U UX COCTMHEHUH 110
nepuonaM u rpynmnam Ilepuoguueckoii cucremsl . . MenneneeBa, BaJleHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX 3IEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHWH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pPAa3JWYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C
MOMOIIBI0 YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINM;

cOPMHUPOBAHHOCTH ~YMEHHUS  PACKPBIBATH CYIIHOCTh:  OKHCJIHMTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEJACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaklui; peakluuid HMOHHOrO OOMEHa MYTEM COCTABJICHHMS MX TOJHBIX U
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHUW;  PEakKUUMid  TUAPOJIU3a;  PEaKUUu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIFOMUHUS);

c(OPMHUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIUN C YYETOM HUX DHEPreTUUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XUMHUYECKOW PpEaKUUM B 3aBUCUMOCTH OT Pa3JIM4YHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHHS] XUMUYECKOTO PaBHOBECHSI MO BIUSHUEM
BHEIIHUX Bo3jaeicTBuid (mpuniun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh XUMUYECKHE PEaKIiluu,
JIe)KalllMe B OCHOBE IPOMBIIIJICHHOIO IIOJYyYEHUs CEPHOM KHUCIIOThI, aMMHAaKa,
oOlue Hay4YHbIe TMPUHIUANBI XUMUYECKUX TPOU3BOJACTB; IE€I€CO00Pa3HOCTh
MPUMEHEHUS! HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTA W B OBITY C TOYKHU
3peHMs] COOTHOLIEHHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHUH O METOJaX HAYYHOTO
MO3HAHUS SIBIIGHUI MOpUPOALI - HAOIIOJCHUE, HU3MEpPEHHE, MOJIeIMPOBAHUE,
AKCHEPUMEHT (peajibHbI U MBICICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TH 3HAHUSA MPU SKCIIEPUMEHTAIIBHOM HCCIIEIOBAaHWN BEIIECTB
U s OOBSICHEHUS XHMHYECKUX SIBICHUH, HUMEIOMIMX MECTO B MPUPOJE,
MPAKTUYECKOMN NEATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBIATH B3aUMOCBA3b XMMHYECKUX 3HAHUU C
MOHATUSAMM U TNPEACTABICHUAMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHMMAaHUSI MaTEPUATBLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHUS POBOJUTH PACUETHI: C UCIIOJIb30BAHUEM MTOHATHI



«MaccoBasi JI0Jsl BEIIECTBA B PAacTBOPE» M «MOJISIpHAs KOHIICHTpPAIUS»; MacChl
BelllecTBAa WJIM 00BbEMaA ra3za MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU
00bEMY OJHOrO M3 YYACTBYIOIIMX B pEAKIMH BEIIECTB; TEIUIOBOro 3¢dexra
peaKIuy; 3HA4YCHUs BOJOPOJHOTO IOKa3aTelis pacTBOPOB KHUCJIOT U MIEJIOYEH ¢
M3BECTHON CTENEHBIO JHMCCOIMAIMU; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MPOJYKTa PEaKIUM, €CJIM OJTHO W3 MCXOJHBIX BEIIECTB JIaHO B BUJE pacTBoOpa C
OmpeIeIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIECTBA WJIM JAHO B M30BITKE
(MMeeT puMecH ); TOJIM BbIXO/Ia MPOAYKTa peakinu; 0ObEMHBIX OTHOIICHHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSITEJIHO IUIAHUPOBATH U TPOBOJIUTH
XUMUYECKUN  JKCHepuMeHT  (NMPOBEJCHHE  peakluuii  HMOHHOTO  OOMEHa,
MOATBEPKJICHUE KaY€CTBEHHOI'O0 COCTaBa HEOPTaHWYECKHUX BEIIECTB, OIMpeeIcHue
Cpelbl PacTBOPOB BEHIECTB C TMOMOIIBI0O HHAMKATOPOB, H3YUYCHHE BIIUSHUS
pasnmuuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHYECKOW  pEaKIMH, PEIICHHE
OKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Mertamiel» U «Hemeramnei») ¢
coOJIroIcHuEM TIpaBUJI 0€30MacHOTO OOpalieHusl C BEIIECTBAMH U JIA0OPATOPHBIM
obopyoBaHueM, (popMyIHpoOBaTh 1€ UCCIECIOBAHUS, IPEJCTABIAThH B PA3IMIHOM
dbopme pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATH U OIEHUBATh UX JOCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHUM: COOJII0IaTh MTPaBUJIa TIOJb30BAHUS XUMUYECKOM
NOoCyJIol W JabopaTOpHBIM 00OpyIOBaHHEM, oOOpalieHus ¢ BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMHU TI10 BBIMOJHEHHUIO JIA0OPATOPHBIX XHUMHYECKHX
OTIBITOB, HKOJOTUYECKH IIeJIECOOOPA3HOr0 TIOBEJICHHS B OBITY W TPYIOBOH
NEATEIBHOCTH B LENAX COXPAHEHUS CBOErO 3/10POBbs, OKPYXKAIOUIEH MPUPOTHOU
cpeabl U JOCTHXKEHHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JICHCTBUSI Ha >KUBBIC OPraHU3Mbl ONMpPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBIIATh IICJICHANIPABICHHBIA ITOUCK
XUMHUYECKOW WH(OpMAIIMKU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U y4eOHO-HaydHas
JUTEpaTypa, cpelicTBa MaccoBor mHpopManuu, MHTEpHET M ApyTHE), KPUTHICCKH
aHAJM3UPOBATh XMMUYCCKYIO HH(pOpMaIHIo, mepepadaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHH C IMOCTaBICHHOW y4eOHOM 3amauei.
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Pa3znen 2. Heoprannuyeckasi xumusi
2.1 Hemerannbl 31
2.2 Mertambl 23 2
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3Hb
31 MeTo bl TTO3HAHUSL B XUMUH. XAMUS U 9
' KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

/o

Tema ypoka

KoJunuecTBO 4acoB

KonTtpoibHbie
Bcero padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMeT u 3HaYeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNEe 0 MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepoJia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeTMHEHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3eH

Teopus cTpoeHust OpraHu4ecKUX
coenqunenuit A. M. byriepoBa

Buner u3omepun: CTpykTypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o KiaccuPpUKaIM 1
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

[IpencraBnenue o KiIaccuGpUKaI U
cucrematnueckas Homenkiatypa (IUPAC)




OpPraHn4CCKUX BCUICCTB

Krnaccudukarus peakiuii B OpraHndecKoi
XUMHH

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

10

AJIKaHBI: TOMOJIOTHUECKHH psiJl, oO1as
(dhopmMyna, HOMEHKJIaTypa U U30MepHus,
AJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

11

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

12

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJTy4YCHUS U IPUMEHEHNE aJTKaHOB

13

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOKCTB, CIIOCOOBI
MOJTy4YCHHUS U TIPUMCHEHUE

14

Pemenne pacu€THbIX 3a7a4 Ha ONpe/IeTICHIE
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTro
BEIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIIHUX B €T0 COCTAaB.
CucremaTu3zanus 1 0000IIeHHe 3HAHUN IO
TEMe

15

AJIKEHbI: TOMOJIOTHYECKUH psJI, oO1Iast
(bopmyna, HOMEHKIATYypa, AEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpykTypHas U LUC-TpaHC-U30MepUs




AJIKCHOB

duznueckre U XUMUYECKUE CBOUCTBA

16
ankeHoB. [IpaBuno MapkoBHHMKOBa
CrniocoOblI mosTy4eHHs U IPUMEHEHNE

17 AIIKEHOB
[IpaxTnueckas padorta Ne 1 o Teme

18 "[Momyuenue FTUICHA U U3yYEHUE €T
CBOMCTB"

Pemenne pacy€THBIX 3a/1a4 Ha OTIPEICIICHHE

19 MOJIEKYISIpHOHM (OpMYIIbl OPraHU4ECKOro
BEIlleCTBA
AJNKagueHbl: CONPSKEHHBIE,

20 M30JIMPOBAHHBIC, KyMYJTHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
XUMHUYECKUE CBOMCTBA COMPSKEHHBIX

21 JTMEHOB
CriocoObl MoTyueHus: U IpUMEHEHUe

22 aJIKaJIneHOB
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as

)3 (dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(uznueckue cBoicTBa

24 XUMHYECKUE CBOMCTBA aJIKUHOB

25 KauecTBeHHBIE peakIny Ha TPOHHYIO CBSI3b
CriocoOblI mosTyueHus: ¥ IpUMEHEHUe

26 AJIKHOB

h7 Pemrenue 3agau: pacy€Tsl O YypaBHEHUIO

XUMHUYECKOU pCaKkuuun




Cucremaruzanus u 00001IeHYE 3HAHUM IO

28
TEME
ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
(dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
29 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30J1a ¥ TONIyoJ1a, UX (PU3HUYECcKue
CBOMCTBA
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUN
30 3aMelIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
31 MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa
32 .
Oco0eHHOCTH XUMUYECKUX CBOMCTB CTHpOJIA
Pemenne pac4€THBIX 3a/1a4 Ha ONpPEACICHUE
33 MOJIEKYISIpHOHM (OpMYIIbl OPraHUUECKOrO
BEILECTBA
34
CrniocoObl nosTyyeHHs U IPUMEHEHUE apeHOB
a5 I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU
KJIacCaMM YIJIEBOJOPOJIOB
Pacu€rbl 10 ypaBHEHUAM XUMHUYECKUX
36 peakuuii. Cuctemaruszanus u o0o0ieHue
3HaHUH 10 TEME
37 [Tpupoausiii ra3. [lonyTHble HeTAHBIE T'a3bl
a3 KaMeHHBIH yroab 1 MpOayKThI €70

nepepaboTKu




39

Hedts u criocoOb1 €€ mepepaboTKH.
[TpumeHeHre NpOYyKTOB NepepaboTKu
HepTH

40

I'enernueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

41

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

42

JeWcTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

43

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazgeny "YrieBoaopoasr"

44

KonTtponsHas padoTa o Teme
"Yraesomopoas"

45

[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psia, oOmmas popmyna,
CTPOEHHUE MOJIEKYII, U30MEpHS,
HOMEHKJIaTypa, KjIaccuukaus,
(uznueckue cBoicTBa

46

XuMHuJecKkue cBolicTBa MMpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

47

CriocoOBbl MOJIY4YCHUSA U IPUMCHCHUC
OJJHOATOMHBIX CIIUPTOB

48

IIpocTslie 3¢upbl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHUYECKHUX CBOICTB

49

MHoroaToMHEIE CIIUPTEL: 3TUJICHIIJIMKOJIb U




FHI/IHepI/IH, ux (1)I/I3I/I‘-I€CKI/I€ U XHUMHYCCKUC
CBOICTBA

CrocoObl  TONy4eHUs] W NPUMEHEHHE

>0 MHOTOATOMHBIX CIIUPTOB

51 ®deHoJI: CTpOEHHE MOJIEKYIbI, (pu3ndeckue
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

52 Xumudeckue cBoicTBa (heHoma

53
CriocoOsI moTy4eHus U MpuMeHeHne peromna
[Ipaktnueckas pabora Ne 2. Pemenue

54 SKCIEPUMEHTAIBHBIX  337a4 MO0  TEME
"CnupTsl U heHoIbI"
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 11O

5 TeMe
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE

56 CTpOeHUE KapOOHUILHOU TPYIIIbI;
TOMOJIOTHYECKHE Psijibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

57 AnbJIeruipl U KETOHbI: (U3NYECKHEe
CBOICTBA; peaKIMu IPUCOEAUHEHUS

58 Peakuuu oxucieHus 1 KaueCTBEHHbBIE
peaKIuu albJIeruI0B U KETOHOB

59 CrniocoObl MosTyyeHHs albJIeTU0B U KETOHOB
OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

60 KHCJIOThI, 0COOCHHOCTH CTPOEHUS HX
MOJIEKYJ

61 N3omepus 1 HOMEHKJIATypa KapOOHOBBIX




KHCJIOT, X (pu3nuecKue cBoicTBa

62

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

63

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHACIOTHL. MHOT0OOOpa3ue KapOOHOBBIX
KHCJIOT

64

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHUCJIOT

65

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCIIOT

66

CriocoObI mosTy4eHHst 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

67

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oburas popmysa, U30MepHUsl 1 HOMEHKJIATypa

68

dusnyeckre U XUMUYECKHE CBOMCTBA
a¢upoB

69

Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYIIbl OPraHUYEeCKOTrO
BellleCTBa

70

IIpaktuyeckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"KapOoHoBbie kucioThl. CiioxkHbIe 3pupb"

71

XKupsl: crpoenue, pusndeckue u




XUMUYECKHE CBOMCTBA (TUAPOIIN3)

72

OCoOGeHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX
OCTaTKH HCHPCACIBbHBIX JXKUPHBIX KUCJIOT.
JKups1 B nipupone

73

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aevicreue. Ilorsarue o
CUHTETHYEeCKUX Motoux cpenactax (CMC)

74

['enernueckas cBsi3b YriIeBOJAOPOJOB U
KHCIIOPOICOAEP KAIIUX OPraHUYEeCKUX
BEIECTB

75

PacuéTel o ypaBHEHUSAM XUMUYECKUX
peakuui

76

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 11O
TeEME

77

OO01ast XxapakTepUCTUKa YriIeBOJA0B U
KJ1accuuKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

78

Monocaxapuabl: puznyecKue CBOMCTBa U
HaX0XJACHHE B MIPUPOJIC

79

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

80

I[I/ICElXapI/I,[[LIZ caxapo3a, MaJIbTO3a U
nakTto3a. HaxoxxaeHue B npupoac u
NPUMCHCHUC INCAXapUuI0B

81

HOJ'II/ICElXElpI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(1)I/I3I/ILICCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa,
MNPHUMCHCHUC




82

[TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX

83

Pemenne PACUYCTHBIX 3aJa4 Ha OIMPEACIICHUC
A0JIM BbIXOJa MMPOAYKTAa p€aKunn OT
TCOPCTUYCCKHU BO3MOKHOI'O

84

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pasznmeny

85

KonTponsHas pabora o teme
"Kucnopoaconepkaiye opraHudecKkme
coeuHEeHUS"

86

AMUHBIL: Knaccu(uKanus, CTpoeHue
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

87

XHUMHUYECKUE CBOUCTBA aTr(aTHUECKUX
aMUHOB

88

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMUMHYECKUX CBOMCTB aHUJIMHA

89

CriocoObl MostydeHus: U MpUMEHEHNE
anudaTuyecKux aMHMHOB

90

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusnveckre CBONCTBA.
OTtnenbHBIE MIPEACTABUTENH - AaMUHOKHUCIIOT

91

XHUMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.
Cunres u ruAapoJIn3 IIECITHI0B

92

benku xak npupoaHble TOJIUMEPHI;
CTPYKTYphI OEJIKOB

93

XHUMHUECKHE CBOMCTBA OEJIKOB




94

ASOTCOHep)KaH_II/Ie reTCPOUUKINICCKUC
COCAMHCHU. HyKJICI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHHEC U Ouosoruyeckas POJIb

95

[Ipaktudeckas padora Ne 4. Permenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHn4ecKue
coenuHeHus"

96

[IpakTueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Pacnio3HaBaHne OpraHUYECKUX
coenrHeHni"

97

KonTponbnas paborta o teme
"A3zoTcoaepKaiiue OpraHun4eckue
coequueHus"

98

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ n
METOJbI KX CUHTE3a —IIOJIMMEPpHU3alluia 1
IIOJIMKOHACHCAII A

99

[Tnactmaccel. YTunuzanus u nepepadoTka
IJIacTUKa

100

DnacToMepsl: HaTypaJlbHbII CHHTETUYECKUE
Kaydyku. Pe3una

101

Bonokna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crieouaJibHOTO
Ha3Ha4YCHUA

102

IIpaktuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue ILUIACTMACC U BOJIOKOH"




O060011eHNe U cUCTEeMaTU3aIUs U3Y4EHHOTO
103 MaTepuaia 1o TeMe "BbICOKOMOIeKyIIpHbIe 1

coequueHus"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 103




11 KVIACC

KosnuecTBo 4acon JJIeKTPOHHBIE
uudposbie
Ne Hata 0 BaTeJIbHbIE
u/n Tema ypoka Beero Konrpoabubie | IIpakTuyeckue H3yaeHAn obpaso
padoTsI padoThbI pecypchl
Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
aneMeHT. M30Tomnbl 1
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBaHTOBBIE YHCIIa 1
Knaccupukarus XuMHUECKUX IIEMEHTOB (S-, 1
p-, d-, f-amemeHThI)
Pacrnipenienenue 31eKTpOHOB 10 aTOMHBIM 1
opOuTasm
DneKTpOHHbIE KOH(UTypalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSTHUU
DNeKTPOHHBIE KOH(UTYPALIUA HOHOB. 1
DNEeKTPOOTPULIATENBHOCTD
[Tepuoauueckuii 3axon u [lepuoanueckas
cUCTeMa XMMHU4YecKux snemeHToB /1. U. 1
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XMUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEHIECTB MO TPYIIaM U
nepuoam
CucremaTu3aius 1 0000IIeHre 3HAHUN TI0 1




TEMC

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJieKynsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHne 0 KOJJIOUIHBIX PaCTBOPAX

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/BaHI/IS{ n 0606IJ_ICHI/IC 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonmqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Krnaccudukanus XuMHUUeCcKuX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Boruricnenus mo ypaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTB OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopbl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIn

26

[Ipaktrueckas padota Ne 1 mo Teme "Bnusiaue
Pa3IUYHbIX bakTopoB Ha CKOPOCTH,
XUMHUYECKOH peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMHYECKOE paBHOBECHE

28

IIpaktnyeckas padora Ne 2 no Teme "BnusHue
pa3nuyHbBIX  (AKTOPOB  HAa  IOJIOKEHUE
XMMHMUYECKOT0 paBHOBecHA"

29

aﬂeKTpOJ'II/ITI/ILICCKaH JUucconuanusi. CunbHbIC
U clia0Oble QJICKTPOJIUTHI. Crenedn




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoauerit mokaszarens (pH)
pacTBopa

a1 I'maposns coneit. Peakuuu, nporekaroniye B
pacTBOpax dJIEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

33 Baxueline OKACIUTENN U BOCCTAHOBUTEIIN
MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

34 OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB

36 Pemenue 3aga4u pa3auvHbIX THIIOB

37 Pemenue 3aga4u pa3auvHbIX THIIOB

a3 CucremaTu3zanus 1 00001IeHHEe 3HaHUN IO
teme "XuMHUUeCcKre peakiuun"

19 KontponbHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenne Hemeraos B [lepuoanueckoit
cUCTEME XUMUYECKUX 3eMeHToB JI. U.

40 MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre cBOKWCTBA HEMETAIIJIOB

i1 ANIOTpONMS HEMETAIOB (HA IPUMEPE

KHCTopoa, cephl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuab
["aiorensl: HaX0XkACHUE B IPUPOJIE, CITOCOOBI

43 MOJTy4eHUs1, GU3HUECKUE U XUMUICCKHEC
CBOICTBa
lNanorenoBonopoasl. Baxunenmue

44 KHUCIIOPOACOJAEPIKAIINE COCTUHEHUS
raJoreHOB
JlaGopaTopHbIe U TPOMBIIIEHHBIE CTIOCOOBI

45 IOJIy4€HUS TaJIOTEHOB. HpI/IMeHeHI/Ie
TaJIOT€HOB U UX COSTMHEHUH
[IpakTueckas padota Ne 4. Pemenue

46 SKCIICPUMEHTAILHBIX 3a74a4 110 TEME
"T"anorensr"
Kucnopoa: nabopatopHble 1 MPOMBIIIJICHHbIE

17 crocoObI MoJTydeHus, PU3nIECKue u
xuMuueckue cBorcra. O30H. [Ipumenenue
KHCJIOpPOJIa U 030HA

48 OKcHIBI U IEPOKCHUIBI

49 Peurenue 3a1au pa3auyHbIX TUIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(uIbI

59 Kucnoponaconepkaiue coelMHEHNSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpakTtuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aAa4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: Hax0XkJIeHHE B IPUPOJE, CIIOCOOBI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIBI
Kucnopoaconepxaiiue coefMHEHHs a30Ta.

= Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHMS
®dochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI

o7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cost pochopHOM KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhochop u ux coenuHeHU"

VYrnepo: HaXxoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKALINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHAasi KUCIIOTa U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MoJTydeHusi, GU3NYECKUue U XUMUYIECKHE
CBOMCTBA

65 Oxcun kpemuus(IV), kpeMHuEBast KMCIIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crexio, €ro noyy4eHue, BUbl CTEKIIa

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB
CucremaTu3aius 1 0000IICHIE 3HAHUN IO

68 " "
teme "Hemeranisl

69 KonTpomasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIIHO0K
[Tonoxxenne metannos B [lepuoanueckon
CUCTEME XUMHUYECKHX 3JICMEHTOB.

& Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI104€K aTOMOB METAJIIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 Crnasel MetasuioB. Kopposust MmetanioB

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIIEKTPOXUMUYECKUI P HATPSKESHUI

75 MeTtauioB. OOmMe crocoObl MOTyYeHUs
METaJJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucteMbl
XUMHUYECKHUX AIeMEHTOB. HaTpuil n kanuit:

76 noytyueHue, GU3NnYecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oouas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHUYECKHUX DJIEMEHTOB. MarHuii U Kajiblui:
noyiyueHue, (QU3N4YecKue U XUMHUYECKUE
CBOMCTBA, NPUMEHEHUE NPOCTHIX BEUIECTB U
UX COCIMHEHUH

78 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79 AnroMuHMIL: Iony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

80 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA
ATFOMUHMUS, TUIPOKCOKOMIUIEKCHI aTFOMUHHUS,
WX TIPUMEHEHHUE

81 Pemenue 3aga4u pa3auvyHBIX THIIOB
[Ipaktrueckas padota Ne 7. Permenue

82 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Metaiuibl TJ1aBHBIX OATpymm"”
OO01as XxapakTeprucTUKa METaNIOB MOOOYHBIX

83 noarpymn (b-rpymm) I[Tepuoauueckoit
CUCTEMbI XUMHYECKHUX IIEMEHTOB

84 du3nueckre 1 XMMHUYECKHE CBOMCTBA Xpoma
U €ro COEMHEHUH, X IPUMEHEHUE
Baxnenme coeTMHEHNST MapraHIa.

85 [lepmaHranar kanus, €ro OKUCIUTEIbHBIC
CBOMCTBA
®u3nueckue 1 XMMUUYECKHE CBOICTBA XKee3a

86 u ero coequHeHui. [lonyuenue u
MIPUMEHEHHE CILJIaBOB XkKeje3a

87 du3nuecKkue 1 XMMUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHUH, UX IPUMEHEHUE

duznueckue 1 XMMUYECKUE CBOUCTBA [IUHKA

88 U €0 COCTMHEHUH, UX TPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTaibl TOOOYHBIX MOATPYHH"

90 Pemenne 3a1a4 pa3nuMyHBIX THIIOB

o1 O060011eH1e U CUCTeMAaTH3alUs U3Y4EHHOTO
Marepuana no teme "Metamib"

92 KontponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIUS OIITMO0K
Ponps xumuu B obecrieueHnr yCTOMYHUBOTO

94 pa3BuTHS YelioBevecTBa. [IoHSITHE O HAYYHBIX
METOJIaX MCCIICIOBAHUS BEIIECTB
Hay4HbIe IPUHIIUATIBEI OpTaHU3aIUH
XUMUYECKOTO TIPOU3BOJICTBA.

% [TpoMbInIUIEHHBIE CTTOCOOBI MOJTYYCHHUS
BaKHEUIIIMX BEIECTB

96 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH
Cpe/Ibl ¥ €r0 TIOCIICICTBHS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHbIE CpeJICTBA
Xumus nuimy. Poas xumun B oGecriedeHun

%8 MUIEBOI 6€30MMacHOCTH

59 Kocmernueckue u napgromepHble CpeICTBa.

BbriToBag xumng




XuMHs B CTPOUTENLCTBE. BaskHenmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE yI00pEHUS
CucremaTtu3zanus 1 000011eHHEe 3HaHUH IO
102 TeMe !
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	11 КЛАСС
	ОБЩАЯ И НЕОРГАНИЧЕСКАЯ ХИМИЯ
	Теоретические основы химии.
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	1) базовые логические действия:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 КЛАСС
	11 КЛАСС (1)

