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- ®enepanbHoro 3akona ot 29.12.20 Ne 273-@3 «O6 obpazoBanum B Poccuiickoii
Oenepauuny;

- OepnepanbHoro 3akoHa oT 31.07.2020 r. Ne 304-®3 «O BHeceHUM H3MEHEHUU
B @enepanpHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepauunu» 1o BOIpocaM
BOCIIUTAHUS 00yUYarOIUXCA»;

- [Tpuxaza MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 23.11.2022 Ne 1014
"O0 yrBepxkaeHUU (deneparbHOM 00pa3oBaTeNbHONM MPOrpPaMMbl  CPEIHEro  OOIIero
obpaszoBanus" (3apeructpuponat 22.12.2022 Ne 71763);

- Ilpukaza MwunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «OO6 yrBepKAeHUU
(deneparbHOTO TOCYIapCTBEHHOTO 00pa3oBAaTENBHOTO CTaHIApTa CPEJHEro  OOIIero
o0Opa3oBaHUM;

- [Ipukaza MunuctepcrBa npocsenienust Poccuiickoit ®denepanuu ot 12.08.2022 Ne 732
"O BHeCeHMH W3MEHEHUU B (efepalibHbI TOCyIapCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIapT
cpenHero oOuiero oOpa3oBaHMsl, YTBEPKAECHHBIM MprkazoM MuHucTepcTBa o0pa3zoBaHUS U
Hayku Poccuiickoit ®deneparuu ot 17 mast 2012 r. Ne 413" (3aper. 12.09.2022 Ne 70034);

- @enepanbHON 00pa30BaTENHPHOM MPOTPaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHus,
yrBepxkaeHHon [Ipukazom Munucrepcrsa npocsemieHuss PO ot 16.11.2022 r. Ne 993;

- [locranoBnenus ['maBHOTO rocyaapcTBEHHOTO caHUTapHOTrO Bpaua PD ot 28 ceHtsOps
2020 Ne 28 «OO6  yrBepxkamenuu  canutapHeix  mpaBun  CIT  2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHUYeCKHe TPeOOBaHUS K OpraHU3alUsM BOCHUTAHUS M OOy4deHHS,
OTJIbIXa M 03/I0POBJICHUS JETEH U MOJIOIEHKI;

- IlocraHoBneHuss ['7aBHOTO TOCYIapCTBEHHOTO CaHUTapHOro Bpada Poccuiickon
Oenepaunu ot 28.01.2021 Ne 2 «O6 yrBepxkaeHUM caHUTapHBIX mpaBui U HopMm CanlluH
1.2.3685-21 «l'urneHndeckrue HOPMATHBBI M TpeOOBaHUA K oOecredeHuto 0e30TMacHOCTH H
(nr) 6e3BpETHOCTH IS YeIOBeKa (PaKTOPOB CPEIIbI OOUTAHUSY;

- [Ipukaza MunuctepctBa npocsenienus Poccuiickoit @egeparuum ot 22.03.2021 Nel 15
«O06 yrBepxx e Iopsiika opraHu3aly 1 OCYIECTBIEHUS 00pa30BaTENbHON AEATEIBHOCTH
10 OCHOBHBIM 0O0IIIE00pa30BaTENbHBIM TIPOrpaMMaM — oOpa30BaTEIbHBIM IpOrpaMMaM
Ha4yaJIbHOTO 00IIIEr0, OCHOBHOTO OOIIEro M CPEHETO 0011ero 00pa3oBaHusy» (IIPUKa3 BCTyMaeT
B cruty ¢ 01.09.2021 u netictyet no 01.09.2027);

- [Tucema MunuctepcTBa oOpazoBanus U Hayku Poccutickoit @eaepanun ot 14.12.2015
No  (09-3564 «O BHEYypOYHOM JCATEIBHOCTH M  pealu3aluud  JOTOJHHUTEIbHBIX
00111€00pa30BaTENbHBIX IPOIPAMM;

- Ilucema MwunobOpuayku Poccum ot 18.08.2017 Ne 09-1672 «O HampaBieHUH
METOJMUYECKUX PEKOMEHJALUH IO YTOYHEHHUIO IIOHATUS U COJEpXKaHHUA BHEYPOUHOH
NeATeIbHOCTH B paMKaxX peajlM3allud OCHOBHBIX 001Ie00pa3oBaTeiIbHbIX IPOrpamMM, B TOM
YHCJIe B YaCTU MPOEKTHOM JeATEIbHOCTIY;

- [Ipukaza MunucrepctBa npocseunienus: Poccuiickoii @enepaunu ot 02.08.2022 Ne 653
"O6 yrBepkJIeHUM (enepallbHOTO IEpeyuHsl 3JIEKTPOHHBIX O00pa30BaTENIbHBIX PECYPCOB,
JOMYIIEHHbIX K HCHOJb30BAaHMIO MPH  pEAIM3alUd  HUMEIOLUX TOCYJapCTBEHHYIO
aKKpeIUTalKo 00pa30BaTENbHBIX MPOrpaMM Ha4yajJbHOTO OOLIEro, OCHOBHOIO OOLIEro,
cpeanero oomiero oopazoBanus" (3aperucrpuponat 29.08.2022 Ne 69822);

- UHCTPYKTUBHO-MeTOoIuueckoro nucekMa Komurera no o6pasosanuto ot 21.05.2015 r.
Ne 03- 20-2057/15-0-0 "OO6 opraHu3anuy BHEYPOUHOH IEATEIBHOCTH MpPU pPeaTU3alUH
¢benepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYaJIBHOTO OOIIEro M
OCHOBHOTO0 00111er0 06pa3zoBaHus B 00pa3oBaTelbHbIX oprann3anusax Cankr-IlerepOypra”;

- IIucema MunucrepctBa npocemenust Poccuiickoit @enepanuum ot 11.10.2022 Ne(3 -
1505 «O peanusanuu 3aHATUA BHEYPOUHOH AEATEIBLHOCTU «Pa3roBopbl 0 BaXKHOMY;

- YcraBa u nokanbHbIX akToB I'BOY rumuasum Ne 271 Cankr-IletepOypra;

-OcHOBHOI ~ 00pa3oBaTeNbHOM  HporpaMMbl — CpeAHero  obmero  o0pa3oBaHuUs
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I'BOY rumuazun No271 Cankr-IlerepOypra.

VYuebublil npenmer «XUMHS» HAa YPOBHE YIUIYOJIEHHOTO M3YYEHHUs 3aHUMAET Ba)KHOE
MECTO B CHUCTEME €CTECTBEHHO-HAy4YHOTO oOpazoBaHus ydamuxcs 10—11 kmaccoB cpemneit
mKonbsl.  M3ydeHuwe mpeamera, peajqu3yeMoe B YCIOBUSX  IU(QPEepeHIHPOBAHHOTO,
poQHILHOTO 00yUYEHHS, TPU3BAHO 00ECIIEUYUTH 00IIE00Pa30BaATEIBHYIO H OOIICKYIbTYPHYIO
MOJITOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JUIS QAN TAIIMK UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKHU3HU B COLIMYME, A TAKKE JIJIsl IPOJOKEHNS 00YyUEeHHs B CPEIHUX CHELMATIBHBIX
Y BBICIIUX y4eOHBIX OPraHM3alHUsAX, B KOTOPBIX XUMHUS SBISETCS OJHOW M3 MPHOPUTETHBIX
JUCLUIUINH.

Pabouas nmporpamma cpemHero o0mero oopa3oBaHus 1Mo XUMUH (YriayOJIeHHBIH YPOBEHD )
cocrtaiieHa Ha ocHoBe DenepanbHoro 3akoHa oT 29 12 2012 Ne 273-P3 «O06 oOpa3oBaHuu B
Poccuiickoit @enepaunn», TpeOoBaHMil K pe3ylbTaTaM 0CBOEHUSI OCHOBHOM 00pa30BaTeIbHOMN
IporpaMMbl  cpeiHero oOmiero o0pa3oBaHus, MpeAcTaBleHHBIX B  denepanbHOM
roCcyJapCTBEHHOM 00pa30BaTebHOM CTaHIAPTE CPeaHEro 00Iero oOpa3oBaHMs, C YUETOM
«KoHuenuuun mnpenogaBaHust y4eOHOro mpeamera «XuUMHA» B 00pa30BaTENbHBIX
opranumzamusx Poccuiickoit deneparuu, pealnsyronMx OCHOBHBIE 0011€00pa3oBaTeIbHbBIE
MIPOrpaMMbD» U OCHOBHBIX MOJIOKEHUH (efepanbHON pabouell mporpaMMbl BOCITUTAHHUS.

OBIIAS XAPAKTEPUCTHUKA YYEBHOT O ITIPEJJMETA «XUMUSI»

B cootBerctBumM ¢ koHuentyanbHbIMH moJokKeHUsMH DPI'OC COO o Ha3zHaYeHUH
MpeIMeToB 6a30BOr0 U YriIyOJIEHHOTO YpOBHEH B cucTeMe Au(PepeHIupOBaHHOTO 00yYeHHS
Ha 3aBepuiatomiei crynenu mkoibl (10—11 kaacesr) yueOHbIN npeameT «XuMHs Ha YpOBHE
yrayOn€HHOTO W3YYEHHUs HaIpaBlIeH Ha pPeajH3alii0 MPEEeMCTBEHHOCTH C MOCIEAYIOUINM
9TaliOM TMOJYYEHHs] XHMHYECKOTO O0Opa3oBaHUSl B paMKax M3y4eHUs ClelnalbHbIX
€CTECTBEHHO-HAYYHbIX M XUMHUYECKHX JAUCHUUIUIMH B BY3aX M OpraHu3alMsIX CpPEIHEro
npodeCCHOHANIBHOTO 00pa3oBaHUsA. B  3TOi CBSI3M U3ydeHHE TMpeaAMeTa «XHUMHSI»
OpUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha pacHIMpeHHe U YriayOJeHHe TEOpEeTUUYECKOH H
MPAKTUYECKOM MOATOTOBKH 00YYaIONIUXCsl, BRIOPABIINX OMPeAeaEHHBIN MPopHiIs 00yIeHUs, B
TOM YHCJIE C IEPCIIEKTUBOMN MOCIEYIOIEro NOMYyIEHHUS XUMHUUECKOT0 00pa30BaHMsI B CPEAHUX
CHeIMaIbHBIX ¥ BBICIINX yU4eOHBIX opranusanusax. Hapsmy ¢ atum, B cBete TpedoBanuii ®I'OC
COO K mIaHHpyeMBbIM pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM IMPOTrpaMMBbI
cpenHero o6miero oOpa3oBaHMs U3ydeHHUE MpeaAMeTa «XHUMHUS» OPHUEHTHPOBAHO TaKkKe Ha
pelieHre 3a/1a4 BOCIUTAHMS M COLMAJIbHOTO Pa3BUTUA O0ydaromuxcs, Ha (GOpMHUpPOBaHHE Y
HUX OOIIEUHTEIUIEKTYaJbHBIX YMEHUW, YMEHHMHM paluoHalu3aluud y4eOHOro Tpyda H
0000IIEHHBIX CHOCOOOB AESITENBHOCTH, UMEIOUINX MEXIUCUUIIIMHAPHBIN, HAAMpPEAMETHBIN
xapakrep. CocTaBnsiomuMu mpeaMera «XHMHs» Ha YPOBHE YIIyONEHHOTO H3y4YEHHUS
SABIAIOTCS YriyOnéHHble Kypchl — «Opranudeckas xumus» u «OOmas U Heopranuyeckas
xumusi». [Ipu onpeneneHun MOIX0JA0B K OTOOPY U CTPYKTYPHON OpraHU3alli COJIEp>KaHus
3THX KYpPCOB B ITporpaMMe 3a 0cHOBY npuHATHI nosoxenust GI'OC COO o paznnyusx 6a30Boro
U yriiyOn€HHOTO YpOBHEW U3ydeHUS IpeaMeTa.

OcHoBy coaepkanust KypcoB «Opranudeckas xumus» U «OOmas U HeopraHuueckas
XUMHMSD» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHUMN, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3YYEHUS IpeaMeTa. JTa CUCTEMA 3HAHUU I0JIy4aeT ONpEAEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE, TO3BOJIAIONIEE OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJbIINUN  00BEM
¢dakTonmoruueckoro Martepuana. Tak, Ha yrIyOJI€HHOM YpOBHE U3Y4YEHHUs NpeaMera
o0ecreyeHa BO3MOXKHOCTb 3HAYUTEIBHOIO YBEJIMYEHUs OO0BEMa 3HAHUM O XUMHUECKUX
JJIEMEHTax M CBOICTBaX HX COEIMHEHMH Ha OCHOBE pacUIMpeHHs W yriyOleHus
IIPEJICTaBICHUM O CTPOCHHUH BELIECTBA, XMMHYECKOMN CBSI3M U 3aKOHOMEPHOCTAX NMPOTEKaHUS
peaknmii, paccMaTpUBa€MbIX C TOYKH 3PEHHUS XMMHUYECKOW KHHETUKU M TEPMOJMHAMMKH.
N3ydyenne nepuoaudeckoro 3akoHa M Ilepmonmdeckoil cHCTEMBl XMMHUYECKMX DJIEMEHTOB
6azupyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAaHHUYECKUX IMPEICTABICHUSIX O CTPOECHHM aTOMA.
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XuMHuecKasi CBS3b OOBACHAETCA C TOUKU 3pPEHUS SHEPreTUUYECKUX H3MEHEHUH npu eé
00pa30BaHUM 1 pa3pyIICHUH, a TAKXKE C TOUKU 3pEHUS MEXaHU3MOB e€ oOpazoBaHus. M3yuenue
TUTIOB PEAKIHMA JOMOJHSAETCS (HOPMHUPOBAHMEM TMPEACTABICHUN 00 3SICKTPOXUMHUYECKUX
IpoLeccax M 3J€KTPOJIU3€ PacIllaBOB U PACTBOPOB BeLIECTB. B Kypce opraHndeckoi XuMuu
IIPU PACCMOTPEHHUU PEAKIMOHHOM CIOCOOHOCTH COEAMHEHHH yjensercsi 0coboe BHUMaHHE
BorpocamM 00 5JeKTpOHHBIX 3(pdexTax, O B3aMMHOM BIHUSHHUS aTOMOB B MOJIEKYlIaX H
MEXaHM3MaxX PEaKIUi.

B mnane ¢opMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX
METOJIOB TO3HAHUS M OIbITa MPAKTUYECKOTO TMPUMEHEHHS HAYYHBIX 3HAHUU H3ydeHUE
npeaMeTa «XUMHS» Ha YriayOJ€HHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SX C
Y49eOHBIMH TIPEIMETaMH, BXOJSIIMMH B COCTaB MpPEeIMETHBIX obmnacteid «EcTecTBeHHBIE
HayKny, «Maremarnueckue HayKu» U «I'yMaHUTapHbIE HAYKW.

HEJA U3YUYEHUSA NIPEAMETA «XUMUS»

[Ipu u3ydeHun yueOHOTO TpeameTa «XUMHUs» Ha YIIyOJEHHOM YpOBHE, TaK ke Kak B
OCHOBHOM M cpenHel mikoje (Ha 0a30BOM YypOBHE), 3a7auel MEepBOCTENEHHOW 3HAYMMOCTU
sBisgercs (OpMHUPOBaHHE OCHOB HAyKH XMMHUHU KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKOW JIESITEIIbHOCTH YeJOBEKa W OJHOTO0 W3 KOMIIOHEHTOB MHPOBOUM KYIBTYpHI.
Pemenune »sToil 3amaun Ha yriyON€HHOM YypOBHE U3y4YEHHUS IMpeaMeTa IpeArnoyaracT
peanu3annio TaKuX Meiei, Kak:

+ (hopMHpoBaHHEe MPEICTaBICHUI: 0O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX
¥ TI03HABAEMOCTHU SIBJICHUW TPUPOJIBI; O MECTE XUMHUU B CHCTEME €CTECTBEHHBIX HayK U €&
BeIylIel poiu B 0OecriedyeHNH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOIeM
9KOJIOTUYECKOW, DHEPreTHYECKONW | TMHUIEeBOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHEI,
CO3JJaHUH HOBBIX MaTepUaoOB, HOBBIX HCTOYHUKOB SHEPTUH, B OOECIEUEHUU PAIlMOHAIBLHOTO
MIPUPOIOIOIIBE30BaHUs, B (HOPMUPOBAHMM MHMPOBO33PEHUSI U OO0IIEH KyJIbTypbl YeJIOBeKa, a
TaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cpesie;

« OCBOCHHE CHCTEMBI 3HAHHH, JIEKAIUX B OCHOBE XHMHYECKOM COCTaBIISIONIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa: (GYHIAMEHTAIbHBIX MOHSITUHA, 3aKOHOB U TEOPHi
XHUMUH, COBPEMEHHBIX IIPEICTABIICHUI O CTPOECHNH BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUECKHX PEAKINNA, O XUMUYECKOM PaBHOBECUH, PACTBOPAX
U JUCTIEPCHBIX cUCTEMax, 00 0OLINX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO POU3BOJICTBA;

« hopmupoBaHre Yy OOYyYarOMIMXCS OCO3HAHHOTO MOHMMAaHHSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKIX 3HAHUH U1 OOBSICHEHUS KIIIOUEBBIX HIeH U MpoOIeM COBPEMEHHOM
XUMHH; A7 OOBSICHEHHS M IPOTHO3MPOBAHMS SIBJICHHM, MMEIOIIUX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pelIeHUs MpoOieM, CBSI3aHHBIX C XUMHEH; MPOrHO3UPOBAHMSI, aHATTU3A
U OIEHKM C TMO3UIHUI IKOJOTUYECKOW Oe30macHOCTH TMOCIEACTBH  OBITOBON U
MIPOU3BOJICTBEHHON JESTEIIbHOCTA YEJIOBEKA, CBA3AHHOM C XUMHUYECKHUM ITPOU3BOACTBOM,
HCIOJIb30BAaHUEM U MepepabOTKOM BEIIECTB;

- yruyOlieHue MpeJCTaBICHUM O Hay4yHbIX METOJAaX IO3HAHUS, HEOOXOAMMBIX s
NpUOOpEeTEeHUsT YMEHH  OPUEHTHUPOBATHCS B MUPE BELIECTB U OOBSICHEHHS XMMHUYECKUX
SIBJICHUH, UMEIOLUX MECTO B IPUPOJE, B MPAKTUUECKOUN AEATENIbHOCTU U IO- BCEIHEBHOU
KU3HU;

+ BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBIECHUN MPUPOJBI, YBAXKEHUS K
MpoLIecCy TBOPYECTBA B OOJIACTU TEOPETHYECKUX W TPHUKIAIHBIX UCCIECIOBAaHUM B XUMUHU,
dbopMHUpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS
HayKu;

* Pa3BUTHE MOTHBAIMHM K OOYYCHHIO W TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHSI OOIIIEUeIOBEUECKUX [IEHHOCTEH;

« hopMHUpOBaHHE YMEHHI W HAaBBHIKOB Pa3yMHOTO MPUPOIOIOJB30BAHUS, PA3BUTHE

4



HKOJIOTUYECKON KYIBTYpHl, MPUOOPETEHHE OIBITa OOIIECTBEHHO-TIOJE3HON SKOJIOTHYECKOM
NEATENBHOCTH.

MECTO YYEBHOT'O IIPEJIMETA «XUMMUs1» B YYHEBHOM IIVIAHE

VYuebublii mpeaMer «XuMus» YyriiyOJIEHHOTO YPOBHS HM3Y4EHHUS BXOJHUT B COCTaB
npeaMeTHOM oOmactu «EcTtecTBeHHble Hayku». Ero m3ydeHwe mpeaycMOTpeHO B Kilaccax
€CTeCTBEHHO-HayyHOro mnpodmisi. B 3Tux kimaccax u3ydeHHE JAaHHOTO IpeaMera
MIPeyCMOTPEHO B 00bEMe ydueOHOI Harpy3ku He meHee 3 4 B Hexemto B 10 m 11 kmaccax
cootBeTcTBeHHO (110 102 4 B rox).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XUMMUS»

OI'OC COO ycranaBnuBaeT TpPeOOBaHMS K pe3yJbTaTaM OCBOCHHUSI OOYYaIOIIMMUCS

IIPOrpaMM CpeiHero oOuiero 00pa3oBaHus: JMYHOCTHBIM, METANIPEAMETHBIM U NIPEAMETHBIM.
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBUM C CHUCTEMHO-AESITENBHOCTHBIM MOJAXOJOM B CTPYKTYypE€ JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS INpeaMeTra «XHMHs» Ha YpOBHE CpeaHero oOmiero o0pa3zoBaHUS
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

+ OCO3HaHHE O0YUYAIOIIUMHUCS POCCUICKON IPakKIaHCKOM UIACHTHYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEIETICHUIO;

* HaJIMYUE MOTUBALIUU K 00YyYEHUIO;

* I[eJICHAIIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHU I JTMUHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIINI 0a30BOM HAyKH XUMUU;

* TOTOBHOCTb U CIIOCOOHOCTh 00YYaOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

* HaJIM4YHUe MPaBOCO3HAHUS SKOJIOTMUECKON KyIbTYpbl U CIIOCOOHOCTH CTaBUTDH LIETU U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUS IMpeaMeTa «XUMHsD JIOCTUTAIOTCA B E€IUHCTBE
y4eOHOM M BOCIHUTATENBHOMN NeATeNbHOCTH. JIMYHOCTHBIE pe3yiabTaThl OCBOCHUS IMpEAMETa
«XuMHUSD»  OTPAKAOT CHOPMHUPOBAHHOCTH OIBITA TO3HABATEIILHOW M MPAKTHYECKOU
NEeSITeIbHOCTH 00YJaroIIUXCsl 10 pean3aliy IPUHATHIX B 0OIECTBE LIEHHOCTEH, B TOM YHCIIe
B YaCTU:

I'paxxmaHcKkoro BOCIMTAHMS:

* OCO3HAaHUA OOYYAIOUIUMHUCS CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABOTIOPSIKY;

* MIPEACTABJICHUS O COIMAJIBHBIX HOPMaX M IMPaBWJIaX MEKINYHOCTHBIX OTHOIICHHUN B
KOJJIEKTHUBE;

* TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENIbHOCTH IPH CO3JAHUMU Y4eOHBIX
MPOEKTOB, pPEIICHHH Y4eOHBIX M TO3HABATENbHBIX 3a/]a4, BBINOJHEHUH XUMHUYECKUX
IKCIIEPUMEHTOB;

* CIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JPYTUX MPU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM eI TENbHOCTH;

IIaTprnoTNYecKoro BOCNMTAHUS:

* IEHHOCTHOTO OTHOILIEHHSI K UCTOPUUYECKOMY U HAYYHOMY HACIIEIUI0 OTEYECTBEHHOM
XUMHU;

* YBOKEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHU S
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3yabTaT JUIUTEIbHBIX HAOMIOCHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

®opMHPOBaHUS KYJIbTYPHI 310POBbSI:

 IOHUMAaHUS [IEHHOCTEeW 30pOBOrO M Oe30macHoro odpasza KHU3HU; HEOOXOIUMOCTH
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OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

+ coOmoIeHHsT TIpaBmII 0€30MACHOTO OOpAIEHUS C BEIECTBAMU B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOU JIEATEIHHOCTH;

* IOHUMAHMs [EHHOCTU NPAaBWJ HMHAWBUIYaTbHOTO M KOJUICKTUBHOTO 0€30M1acHOTO
MOBEJICHUS B CUTYAILUSX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIOJICH; 0CO3HAHUSI TIOCIIEICTBUN
Y HETIPUATHUS BPEIHBIX TPUBBIYCK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHUS);

TpyaoBoro BocnuTaHuA:

* KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIHLCKOU AESITEIIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

* YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHWU MPAKTHUUYECKHX 3aJad COIUAJIbHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

+ HHTEpeca K MPaKTUYECKOMY U3YYeHHIO Mpodeccuii pa3IudyHOTO poja, B TOM YUCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

 YBaXEHUS K TPYAY, JIIOASIM TPyJa U pe3ybTaTaM TPYAOBOU NEATEIbHOCTH;

* TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYyAJIbHOM TpaeKTOpuH 0Opa3oBaHMS,
Oynmyiei mpodeccuu U peaanu3aii COOCTBEHHBIX )KU3HEHHBIX MIJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBA;

IKOJIOrMYeCKOr0 BOCIIUTAHUS:

* DKOJIOTUYECKH  I€JI€COO0pa3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HMCTOYHUKY
CYyILECTBOBAHUS KU3HU Ha 3eMIIE;

* IOHUMaHHUsI  TJ00aJTBPHOTO  XapakTepa  JKOJOTHYECKUX  MpoOsieM,  BIUSHUSA
SKOHOMUYECKHUX TIPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHON CPEIbI;

* OCO3HAHUSA HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHKEHUNW XUMHUH JUIsI PEIICHUS
BOIIPOCOB PALMOHATILHOTO MPHUPOA0NOIB30BaAHUS;

* HAJIMYUSL Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYyIbTYpPHI, OIbITa
JESITeIbHOCTH  SKOJIOTUYECKOW HAINpPaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAThCS HMMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHOW M COIMAJIBLHOM TPAKTHUKE, CHOCOOHOCTH W YMEHUS
AKTUBHO MPOTHUBOCTOSTH UAC0JIOTHN XeMopoOuu;

ILleHHOCTH HAYYHOI' O MO3HAHUS:

+ ¢(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

+ yOeXKAEHHOCTH B 0COOOW 3HAUMMOCTH XMMUU JUII COBPEMEHHON LUBUIM3ALUU: B €€
I'yMaHUCTHYECKOW HAMpaBIEHHOCTH M Ba)KHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepualbHOMN
KYJIbTYpPbI, pEHICHUH TJO00ANbHBIX MPOOJEM YCTOWYMBOIO pAa3BUTHS 4YeJIOBEYECTBA —
CBIPBEBOIl, DHEPreTUYECKOW, MHUIIEBOM U SKOJIOTMYECKONM Oe30MacHOCTH, B pPa3BUTHU
MEHINHBI, 00ECIEYeHNN YCIOBUN YCIEIIHOTO TPYyJa U SKOJIOTMYECKd KOM(OPTHON KU3HU
Ka)KJIOTO 4YJieHa oOIIeCTBa;

*+ €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHHMMAHHUS CYIIHOCTH METOJOB MO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTy4aeMble 3HAHUS TS
aHaJM3a U 00BACHEHUS SBICHUI OKPYXKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM N3MEHEHU;

« yMEHUS JeJaTh OOOCHOBAHHBIE 3aK/IIOUEHUSI HA OCHOBE HAy4HbIX (DaKTOB U
MMEIOIINXCA JAHHBIX C LEJbI0 MOJTYyYeHUs JOCTOBEPHBIX BHIBOJIOB;

* CIOCOOHOCTH CaMOCTOSTENIbHO HCIOJB30BaTh XMMHUYECKHUE 3HAHHS I pelIeHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

 HHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON JESTENbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaThl OTPaXAIOT OBJIAICHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

ba30BbIMH JIOTHYECKMMU e CTBUAMMU:

* CAMOCTOSITENILHO (OPMYTUPOBATh M aKTYaIH3UPOBATh MPOOIEMY, BCECTOPOHHE €€

6



paccMaTpuBaTh;

* OTIPENeNATh IeNU JESITEeIBHOCTH, 3a7aBas NapaMeTpbl U KPUTCPUH UX JOCTIKCHHS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C OCTABICHHBIMU IIETISIMH;

* BBIOMpAaTh OCHOBAHMS M KPUTEPHU JUISI KIacCU(UKAIMH BEIIECTB U XUMHUYECKHX
peaKuuii;

* YCTaHABIMBATh MPHUYNHHO-CIICACTBEHHBIE CBSI3U MEXK/1Y U3y9aeMbIMHU SIBJICHUSMHU;

* CTPOHTH JIOTUYECKUE PACCY)KICHHS (MHIYKTUBHBIC, NEAYKTHUBHBIC, 10 AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYIHPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

* IPUMEHSTH B IIPOIIECCE MO3HAHUS UCIIOIb3yeMbIe B XUMUHU CHMBOJIHMYECKUE (3HAKOBHIE)
MOJIeNH, TpPeoOpa3oBbIBATh MOJIENBHBIC MPEACTABICHUS — XHUMHYECKHA 3HaK (CHMBOJN)
dIIEMEHTa, XUMUYecKas popmylia, ypaBHEHHE XUMUIECKOH PeaKIIny — IPH PEIICHUH YIeOHBIX
MO3HABATEIBHBIX U MPAKTHYECKHX 3aJa4d, IPUMEHITh Ha3BaHHbIE MOJEIbHBIC TIPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINH;

Ba3oBbIMH HcciIe10BaTeIbCKUMH 1€HCTBUSIMU:

* BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB U XUMHUYECKHIX PEaKI[Hii;

+ hopMynMHpOBaTh LENM M 3aJa4d HCCIICAOBAHUS, HCIOJIH30BATh ITOCTABICHHBIC |
CaMOCTOSITEIIEHO C(OPMYITHPOBAHHBIC BOTIPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHUS 1 OCHOBBI
115t POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABMIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

* BJIAJIETh HABBIKAMH CaMOCTOSITEIPHOTO TUIAHUPOBAHUS W TPOBEACHUS YICHUUYCCKHX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOFOIATh 32 XO/I0M IPOIIecca, CAaMOCTOSTEIEHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYyIUPOBATH OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH  pPE3YJAbTaTOB  HCCIEIOBAHUS, COCTaBISATH OOOCHOBAaHHBIK OTYET O
MpoieNIaHHOM padoTe;

IIpuemamu padornl ¢ nHpopmanmeii:

* OPUEHTUPOBATHCA B pPAa3IMYHBIX HCTOYHMKAX HHQopManuu (HaydHO-TIOMYJIsIpHAS
auTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIIpaBOYHbIe MocoOusi, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh HH(OPMALMIO PA3NUYHBIX BHUJIOB U (GOpPM MPEACTAaBICHUS, KPUTUUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

*+ CAaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAbHYIO (opMy mpeAcTaBieHUs HHPOpPMAIUH
(cxemsl, TpaduKy, AHArpaMMBbl, TAOTUIIBI, PUCYHKH U T 10);

* UCIIOJIb30BAaTh HAy4YHBIA S3bIK B KA4ye€CTBE CpEICTBAa IMpH paboTe € XUMHYECKOM
uHpopmaluen: TPUMEHITh MeEXIpeaMeTHble ((PU3MYecKue W MaTeMaTH4eCKHe) 3HaKU U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

* UCIOJIb30BAaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH;

* BBICTYNATh C PE3EHTALMEH Pe3yIbTaTOB [T03HABATEIBHOMN JEATEIbHOCTH, TOTY4E€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBIMNOJHEHHH XUMHYECKOTO
AKCIEPUMEHTA;

* CaMOCTOSTENBHO IJIAHUPOBATH U OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO JESTEIbHOCTD,
ompenenss e€ eIy U 3aJa4d, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
MpeiaraeMblii alrOpUTM JACUCTBUIN MIPH BBIIIOJHEHUU YU€OHBIX M UCCIIEAOBATEIbCKUX 3a/aY,
BbIOMpaTh Hanbosee 3(phekTUBHBIN crI0COO UX pelIeHus C YUETOM MOJTydeHUs] HOBBIX 3HAHUN
O BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

* OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalIW3a M
CaMOOLIEHKH.

NNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHsle pe3ynbraThl ocBoeHHMs mnporpaMMbl COO mo XuMUM Ha YriayOJEéHHOM
YPOBHE BKJIIOYAIOT: crienupuueckue s ydeOHoro mpenmera «XUMHsS» HaydHble 3HAHMUA,
YMEHHUS M CIOCOObI JEHCTBUI MO OCBOCHMIO, MHTEPIIPETAMN U MpeoOpa30BaHUIO 3HAHMI,
BUJIBI JIEATEIIBHOCTU IO IMOJYYeHHI0O HOBOTO 3HAHMS M NPUMEHEHHUIO 3HAHUN B pa3IMYHbIX
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y4eOHBIX CUTYallUAX, a TAKKE B PEAbHBIX )KMU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX ¢ XuMuei. B
MpOrpamMMe MPeIMETHBIE PE3YIbTAThI PEICTABIEHBI IO TOJaM U3yUYEHUS.
10 KUIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHudecKkas XUMUs» OTPaKaroT:

1) cpopmuposannocme npedcmasnenuil: 0 MECTE ¥ 3HAUCHUHM OPraHMYECKONW XHUMUHU B
CHUCTEME €CTECTBEHHBIX HAayK U €€ POJId B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA:
B PEIICHUH MPOOJIEM IKOJIOTHICCKOM, SHEPreTUICCKON U IMUIIEBOW OE30MTaCHOCTH, B Pa3BUTHHU
MEJIMIIUHBI, CO3JJaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX MCTOYHHKOB HSHEPTrUH, B OOCCICUCHUH
PaIMOHATIFHOTO MTPUPO/IOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHHSI U OOIICH KYJIBTYPhI
YEJIOBEKa, a TaKXe€ SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

2) e1adenue CUCTEMON XUMHUYECKUX 3HAHUH, KOTOPask BKIIOYAET: OCHOBOIOJIAT AIOIITHE
MOHSATHI — XUMHYECKHH DJIEMEHT, aTOM, AP0 M 3JICKTPOHHAsA o0oJIoUKa aToMma, S-, p-, d-
aTOMHBIE OpOUTAIIM, OCHOBHOE U BO30YKJIEHHOE COCTOSHUS aToMa, THOPUAN3AIIUsS aTOMHBIX
opOuTanei, UOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBsA3b, MOJIb, MOJSIpHAsT Macca, MOJISIpHBIA OOBEM, YIIIEPOJHBIA CKEJET,
(hyHKIIMOHANBHAS TPYNIa, pagukal, CTPYKTypHbIe (HOopMysl (pa3BEPHYTHIEC, COKpaIIEHHBIE,
CKEJIETHBIE), U30MEPHsI CTPYKTypHAsi W MPOCTPAHCTBEHHAs (FeOMETpHUYECKast, ONmu4eckast),
HW30MEpPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJI€BOJOPObI, KHUCIOPOA- M a30TCOAEPIKAIINEC
OPraHN4YeCcKUe COCTUHEHUSI, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCTMHEHUS; TEOPUH, 3aKOHBI (mepuoawdeckuii 3akoH [[.M. MenneneeBa, Teopust CTpOSHUS
oprannyeckux BemectB A.M. ByrnepoBa, 3akoH coXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHUs W TPEBPAIICHUS DHEPTUU TP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHMS, JIEKANIME B OCHOBE MOHUMAHMS
MPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHMX SIBJICHHMM; NPEICTAaBICHHUS O MEXaHU3Max
XUMUYECKUX  pEaKlud, TEPMOJUHAMHUYECKMX M KHHETHMYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BJIUSIHUM aTOMOB U TPYIIIl aTOMOB B MOJEKYynax (MHIYKTUBHBIA U
Me3omepHbId A dexTrr, opuenTanTsl | 1 Il pona); dakromornueckne cBEICHUST O CBOMCTBAX,
COCTaBe, MOJy4eHUH M 0€30MacCHOM MCIIOJIb30BAHUN BAXKHEHIINX OPraHUYECKUX BEIECTB B
OBITY U MPAKTUYECKOM NIEATEIBHOCTH YeJOBeKa, OOIIMX HAYYHBIX MPUHLHUIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA MpUMepe MPOU3BOACTBA METaHOJA, TepepadOTKN HePTH);

3) cpopmuposannocme  ymenuil:  GvlsA6AAMb  XAPAKTEPHbIC TMPU3HAKA TOHATHH,
yCmanaeaueams UX B3aUMOCBS3b, UCHOIb3064Mb COOTBETCTBYIOIINE MTOHATUS IPU ONMCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCMHEHUH;

4)  cpopmuposannocmeb  yMeHuil: UCNONB306aMb XUMHYECKYI0 CHMBOJIHMKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX)
dbopMynl OpraHMYEeCKHX BEUIECTB; COCMAGIAMb YPAaBHEHUS XUMUYECKUX pEaKkuud u
pacKpbIBaTb MUX CYHIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMI MOCPEICTBOM
COCTaBIICHUSI AJIGKTPOHHOTO OajaHca 3TUX peaklMii; peakuuid HOHHOr0 oOMeHa MyTEéM
COCTaBJICHUSl MX TOJIHBIX M COKPALIEHHBIX HOHHBIX YPaBHEHUMW; U320Masiuéams MOJEIU
MOJIEKYJl OPTaHUYECKUX BEIIECTB JJIsl WUIIOCTPALUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTPOEHUS;

5) cpopmuposannocme  ymenuii:  ycmaunaeiusams TPHHAICKHOCTh H3yIEHHBIX
OpPraHMYECKUX BEIIeCTB MO MX COCTaBy M CTPOEHHUIO K OMNpeAeNnEHHOMY KIaccy/Tpyrie
COeIMHEHUH, dagamb UM Ha3BaHUs 1Mo cucteMarudeckoil HomeHknatype (IUPAC) u
npugooums TpUBUAIbHBIC HA3BAHUS I OT/EIBHBIX MIPEICTABUTEICH OPraHUYECKUX BEIIECTB
(oTumNeH, ameTuseH, TONYOJN, TIUIEPUH, OTUIIECHTIUKONb, (eHon, Qopmanpaerun,
aneTanbAeTu/l, alleTOH, MypaBbUHAsl KUCJIOTA, YKCYCHAas KHUCIOTa, CTEApUHOBAasi, OJICMHOBAs,
MaTbMUTHHOBAS KUCIIOTHI, TIIUIUH, aJJaHUH, MaJIbT03a, PpyKTO3a, AaHWJIMH, TUBUHUI, U30IIPEH,
XJIOPOTIPEH, CTUPOJ U JIp.);



6) cpopmuposannocmv ymenust onpedename BUI XUMHUUYECKOHN CBSI3M B OPTaHHMYECKUX
COEIMHEHUAX (KOBAJIEHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

7) cgopmuposannocmv — ymenus npumeHamv  TOJOXKCHUS TEOPUH  CTPOCHHS
oprannveckux Bemiects A.M. ByriepoBa i 00bsICHEHNSI 3aBUCUMOCTH CBOWCTB BEILIECTB OT
UX COCTaBa U CTPOCHUS;

8) cgopmuposannocms ymenuii xapakmepuzoeams COCTaB, CTPOCHHE, HU3HUECKUE U
XMMHMUYECKHE CBOWCTBA TUIMYHBIX IPEACTABUTENCH PA3IUYHBIX KJIaCCOB OPraHM4eCKHUX
BELIECTB: AJKAaHOB,  I[MKJIOAJIKAaHOB, AJKEHOB, AaJIKaJUCHOB, AJIKHMHOB, apOMaTHYECKUX
YIII€BOJOPOJIOB, CIIUPTOB, ABJIETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MIPOCTHIX M CIOKHBIX
3pHPOB, KUPOB, HUTPOCOSAUHEHNI 1 aMHHOB, aMUHOKHCIIOT, OSJIKOB, YIiIeBOJ0B (MOHO-, 11~
U TIOJUCAaXapuJoB); ULIIOCMPUPO8amMb TEHETUYECKYIO CBSI3b MEXKAY HUMHU YpaBHEHHUSIMU
COOTBETCTBYIOIIMX XMMHYECKUX PEAKIIMH C NCIOJB30BAHUEM CTPYKTYPHBIX POpPMYIT;

9) cpopmuposannocmv ymenus noomseeprucoams Ha KOHKPETHBIX TIPHMEPax XapakTep
3aBUCHUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHMYEeCKMX COEAMHEHUN OT KPaTHOCTHU WU THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31 ), B3aMMHOT'O BIIUSTHUSL AaTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX;

10) cpopmuposannocme ymenus xapakmepuzoeams WCTOYHHKH YTIIEBOJOPOJIHOTO
ChIpbsi (HE(QTb, MPHUPOJAHBIN ra3, Yrojp), CIOCOOBI €ro MepepadoTKU U MPAKTHUUECKOE
MIPUMEHEHHE TPOAYKTOB MEepepaboTKu;

11) cghopmuposanrocme BIaicHUS CUCTEMO 3HAHUI O €CTECTBEHHO-HAYYHBIX METO1aX
MO3HAaHUSI — HAONIOCHUH, W3MEPEHHH, MOJEIMPOBAHUHU, 3KCIIEPUMEHTE (pealbHOM H
MBICIIEGHHOM) U YMEHHsI IPUMEHSATh 3TH 3HAHUS, CQOPpMUPOBAHHOCHb YMEHUSI NPUMEHAMb
OCHOBHBIE OIEpallMd MBICIUTENbHON JESITebHOCTH — aHallu3 U CHUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATHU3A1INIO, BBISIBICHNE IPUYNHHO-CIIEACTBEHHBIX CBSA3EH — U1 U3yUEHUS
CBOMCTB BEIIIECTB U XUMHYECKUX PEAKIINI;

12) cpopmuposannocmes ymenuil: Guls61sMb B3aUMOCBA3b XUMHYECKUX 3HAHUH C
MNOHATUSAMHM W TPEJCTABICHUSAMU JPYTHX €CTECTBEHHO-HAy4HBIX IpEeIMETOB A Oolee
OCO3HAHHOTO IIOHMMAaHHUS CYIIHOCTH MATE€PHAIBHOIO €IMHCTBA MHPA; UCHOIb306AMb
CHCTEMHBbIE 3HAHUS [0 OPraHUYECKOW XUMMHU JUIsl OOBSACHEHHs U IPOTHO3UPOBAHMSI SIBJIICHUH,
UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

13) cpopmuposannocmes ymenuii: TPOBOJUTH PACYETHI IO XUMHYECCKUM (GopMylIaM H
YPaBHEHUSIM XMMUYECKUX PEAKLUN C UCHOJb30BAHUEM (PU3MUYECKUX BEJIUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMUX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacy€Thbl IO HAXOXKJEHHUIO XMMUYECKOH (DOpMyIIbl BEIIECTBA IO U3BECTHBIM MacCOBBIM JI0JISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

14) cpopmuposannocmes ymenuil: npocHO3UPOBAMb, AHATUZUPOBAMb U OYEHUBAND C
MNO3UIMHA HSKOJOTHYECKOM O€30MacHOCTH MOCHIEACTBUS OBITOBOM M MPOU3BOACTBEHHON
JeATeIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ MepepabOTKOM BEIIECTB; UCHOIb306aMb TOTyUCHHbIE
3HAHUS 711 IPUHATUS TPAMOTHBIX PEIIeHUH Mpo0JieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

15) cpopmuposannocme  ymeHuil: camMoCmMOSMeNbHO NIAHUPOSAMb U  NPOBOOUMb
XUMUYECKUH HKCHEPUMEHT (IOJy4eHHE M M3y4YeHHE CBOWCTB OPIraHUYECKUX BELIECTB,
KAueCTBEHHBIE pEaKLUUU YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOIECPKAIIUX
OPraHMYECKUX BELIECTB, PEIICHUE OKCIEPUMEHTAIbHBIX 3aJa4 IO PAclO3HABaHUIO
OpPraHMYeCKUX BEIIECTB) ¢ COOJIOJCHNEM MpaBuJl 0€30MacHOro OOpallleHus C BElIeCTBaMU U
71a00paTOPHBIM 000PYAOBAaHUEM, opMyauposams 1UENb WUCCIEAOBAHUS, Npeocmasisims B
pa3nuyHOM (opMe pe3ylbTaThl JIKCHEPUMEHTA, aHATUUPO8AMb W  OYeHUsamov HUX
JOCTOBEPHOCTB;

16) cghopmuposannocmo VMeHUIL: cobniodams IIpaBUJIa 9KOJIOTHUECKU
11€J1eCO00pa3HOT0 MOBEIEHHS B OBITY U TPYIOBOM NESATEIBHOCTH B LENISAX COXPAHEHUSI CBOETO
370pOBbs, OKPYXKAIOLIEW MPUPOAHON CpeAbl M JOCTHKEHHUS €€ YCTOWYMBOTO Pa3BUTHS;
0CcO3HA6amb OMACHOCTb TOKCHYECKOTO JEHCTBHS Ha >KMBBIE OPraHU3Mbl OIpPEAEIEHHBIX
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OpPraHMYeCKUX  BEUIEeCTB, NOHMMAass  cmbica  nokaszarens IIIAK;  anaruzuposamo
11e71eco00pa3HOCTh MPUMEHEHHUST OPraHWYEeCKHX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C
TOYKHU 3PEHHUS COOTHOIIEHUSI PUCK-TIONB3A;

17) cghopmuposannocme — ymenuii:  ocywjecmensimv  LCICHANPABICHHBIA  ITOMCK
XUMHYECKONH WHQPOpMAllMU B pPa3IMYHBIX MCTOYHHMKAX (Hay4Has ¥ y4eOHO-HaydHas
mutepatrypa, CMMU, UWuHTepHer W J1p.), KPUTUYECKH aHAIUZUPOBAMbL XUMHYECKYIO
uHbOpMaLHIO, nepepabamvieams €€ W UCNOIb306aMb B COOTBETCTBHH C IIOCTABICHHOMN
y4eOHOH 3a/1a4eH.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmIass v HeOpraHuyeckas XUMHS»
OTpaXkaroT:

1) copmuposannocme  npedcmasnenuii: O  MaTepHaIbLHOM  €IWHCTBE  MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJICHUM MIPUPOJIBI; O MECTE ¥ 3HAUCHUU XUMUH B CUCTEME
€CTECTBEHHBIX HayK M €€ pPOoJIh B 00ECIIEYEHUN YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOIIeM
9KOJIOTUYECKOM, JHEPreTUYECKOW M TMHUIIEeBOM O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,
CO3/ITaHUU HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B 00ECTICUCHUH PAIMOHAIBHOTO
MIPUPOJIOTIONIL30BaHMS, B (POPMUPOBAHUU MHUPOBO33PEHHS U OOIIEH KyIbTyphl YeJIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U PUPOJHOMN CPEIE;

2) copmuposannocms 61a0enusi CACTEMOM XUMUUECKUX 3HAHUI, KOTOpAsk BKIIFOYALT:
OCHOBOIIOJIATAIOIINE TOHATUS — XWMHYECKHH DSJIEMEHT, aTOM, SJIpO aTroma, H30TOIIbI,
ANIEKTpOHHAst 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTA M, OCHOBHOE W BO30OYXKIEHHOE
COCTOSIHMSI aTOMa, TUOpHWAM3aIvs aTOMHBIX OpOWTajeid, WOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKHCIICHHWS, XMMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTajinyeckasi, BOJIOPOHAsA), KPUCTAJUIMUECKasl pelI€éTka, XMMHUYEcKas peakius, pacTBop,
AIIEKTPOJIUTHI, HEAIEKTPOJUTHI, JIEKTPOJUTHUECKAs IUCCOLMAIUS, CTENEeHb AWCCOLMAINU,
BOJIOPOJIHBIM TOKa3aTeslb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3((deKkT XumMuueckoi
peakiuu, CKOpOCTb XMMHMUYECKOM peaKIMHM, XUMHUYECKOE€ PABHOBECHE, TEOPUU M 3aKOHBI
(TeopHs AMEKTPOIUTUICCKON TUCCOIMAIK, Tieproandeckuii 3akoH JI.1.MenneneeBa, 3aKkoH
COXPAaHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHMs U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX
peakuusix, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JieXkallue B
OCHOBE TOHHUMaHUSl NPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE
MpEJICTaBJICHUs] O CTPOCHMM BEIIeCTBA HA AaTOMHOM, HOHHO-MOJIEKYISIPHOM U
HAJMOJICKYJISIPHOM ypPOBHSIX; IMPEJICTaBICHHUS O MEXaHH3Max XUMHUYECKUX peaKuui,
TEPMOJIMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKAHUS, O XHUMHUYECKOM
pPaBHOBECHH, PACTBOPAX U JAUCIEPCHBIX CUCTEMaX; (PAKTOIOTHYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJIyY€HUHU U OE30MacCHOM HCIIOJIb30BAHUH BXKHEUIIINX HEOPraHMYECKUX BEIIECTB B
OBITY U MPAKTUYECKOM NIEATEIBHOCTH YeNOBEeKa, OOMIMX HAYYHBIX MPUHIHUIAX XUMUYECKOTO
MIPOU3BOJICTBA;

3) cpopmuposannocme  ymenuil:  GvlsA6AAMb  XApAKTEPHbIC TMPU3HAKA TOHATHH,
YCMAHABIUBAMb UX B3aUMOCBS3b, UCHOIb308aMb COOTBETCTBYIOIINE MOHITHS MIPH OMHMCAHUU
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILCHUN;

4)  cpopmuposannocmeb  yMeHUs. UCNOAL306AMb XUMHUYECKYIO CHMBOJHKY IS
coctaBneHus: (OpMyn BEUIECTB U ypaBHEHUH XWMUYECKUX PEaKUUN; CHUCTEMATHUECKYIO
HomeHknarypy (IUPAC) u TpuBHansHble Ha3BaHUs OTAEIbHBIX BEIIECTB;

5) cgopmuposannocme ymenusi onpedensims BAICHTHOCTh W CTEICHb OKHCICHHS
XUMHYECKUX DJIEMEHTOB B COCIUHEHHSX; BUJ XUMHUYECKOW CBA3HM (KOBaJCHTHAas, MOHHAf,
MeTaJuIM4ecKasi, BOAOPOAHAS ); TUIl KPUCTAIUIMYECKOM PEIIETKA KOHKPETHOTO BEILIECTBA;

6) cpopmuposannocmv ymenusi 06vACHAMb 3aBUCUMOCTh CBOWCTB BEIECTB OT BHUJA
XMUMHYECKOH CBSI3U U TUIA KPUCTAITMYECKON PEemETKH, 0OMEHHBIN M JOHOPHO-aKI[ENTOPHBIN
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MeXaHU3MBbI 00pa30BaHuUs KOBAJICHTHOW CBSI3H;

7)  copmuposannocms ymeHull: Kiaccuduyuposanms: HEOPraHMYECKUE BEIECTBA I10
UX COCTaBY; XUMUYECKUE PEAKIINH 10 PA3TUYHBIM ITPU3HAKAM (YUCIY U COCTABY pearupyrommnx
BEIIECTB, TEIUIOBOMY J(PQEKTy peaKuuu, U3MEHEHUIO CTEIeHEH OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJu3aTopa U T I ); CAMOCTOSITENILHO 8bl0Upams OCHOBAHUS U
KPUTEPHH IS KIacCU(DUKAITUN M3Y9aeMbIX BEIECTB U XUMHUECKUX PEAKINH;

8) cpopmuposannocmv ymenust packpvieams cmulca nepuoguueckoro 3akona JI.U.
MeHngeneeBa ¥ JIEMOHCTPUPOBATh €r0  CHCTEMATH3HPYIOUIYIO, OOBSICHUTENBHYIO U
IIPOrHOCTUYECKYIO (PYHKLINU;

9) cpopmuposannocmv ymenuil: Xxapakmepuzo8ams NEKTPOHHOE CTPOCHUE aTOMOB M
MOHOB XUMHUYECKUX AJIEMEHTOB MEPBOTO— YETBEPTOTrO mepuoioB Ileproanyeckoll CUCTEMBI
JI.1. MengaeneeBa, HCHOJB3Yys IOHATHS <«OHEPIETHUECKHE YPOBHU», «IHEPreTHUUYECKHE
MOJyPOBHMY», «S-, P-, 0-aTOMHbBIE OpOMTANIN», KOCHOBHOE M BO30YKIEHHOE YHEPTETUYCCKHE
COCTOSIHUSI aTOMaY; 00bACHAMb 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKHX YJIEMEHTOB
U UX COeAMHEHMH 1o mnepuoaam M rpymmnam Ilepmoanueckon cucrtems! [[.M. Menneneesa,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX SJIEKTPOHHBIX 000JI0UEK;

10) cpopmuposannocme ymenuii: xapakmepuzoéams (OTHUCHIBAT) OOIIHE XUMUUECKUE
CBOWCTBA BEHIECTB PA3IMUHBIX KIACCOB; n0OmMEepicoams CyNIeCTBOBAaHUE TEHETHYECKOU
CBSI3W MEX/Jy HEOPTraHMYECKUMH BEIIECTBAMH C TIOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

11) cghopmuposannocmv — ymeHus — packpeieamsv — CYWHOCMb.  OKHCIHUTEIBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIUH TIOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO OajlaHCca dSTHX
peaKIvii; peakirii HFOHHOTO 0OMEHa IMyTEM COCTaBIICHHSI X TIOJHBIX M COKPAIEHHBIX HOHHBIX
YpaBHEHUW; pEaKkuuid THUAPOJM3a; peaKIuii KOMIUIEKCoOOpa3oBaHus (HAa TIpUMEpe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUSA);

12) cipopmuposannocme — ymenusi  0ObACHAMbL ~ 3aKOHOMEPHOCTH  NPOTEKAHHUS
XMUMHUYECKUX pEaKuil ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep MU3MEHEHUS
CKOPOCTH XMMHYECKON peakuu B 3aBUCUMOCTH OT Pa3JIMYHbIX (PAKTOPOB, a TaKKe XapakTep
CMEIIEHNUsS XMMHYECKOTO paBHOBECHUS IO BIMSHUEM BHEIIHUX BO3AeHcTBUN (mpuHIun Jle
[arenne);

13) cghopmuposannocme ymenus xapaxmepuzo6ams XUMUYECKHE PEAKIIUH, JICKAIIHE B
OCHOBE IIPOMBILIICHHOTO MOJIY4YeHUs CEPHON KHUCIOThI, aMMHUaKa, 00I1e HayYHbIe TPUHLIUIIBI
XMUMHUYECKUX TPOU3BOJCTB; IEIECO00PA3HOCTh MPUMEHEHHsS] HEOPraHHMYECKHUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

14) cghopmuposannocme eradenuss CACTEMO# 3HAHUI O METO/aX HAYYHOTO TMO3HAHUS
SIBIICHUW MPUPOBI — HaONI0/IeHUE, U3MEpPEHHEe, MOJACTUPOBAHHE, IKCIIEPUMEHT (peallbHBIN U
MBICIICHHBII), HCTIOIb3yEeMbIX B €CTECTBEHHBIX HAyKaX; YMEHUS NPUMeHAMb ITU 3HAHUS TPU
HKCIEPUMEHTAJIbHOM HCCIEIOBAHUHM BEUIECTB U NS OOBSICHEHHS XUMUYECKHX SIBJICHHIA,
MMEIOIUX MECTO B MPHUPOJAE, MPAKTHUUECKON NeATEIbHOCTH YelOBEKa M B IOBCETHEBHOM
KU3HU;

15) cihopmuposannocmev ymenus 6viA6IsAMb B3aUMOCBS3b XUMHUYECKUX 3HAHHUH C
MOHATUSAMH U TPEJCTABICHUSAMU JPYTHX €CTECTBEHHO-HAy4HBIX IpeIMEeTOB A OoJjee
OCO3HAHHOTO MOHMUMAaHUS MaTEPUATBHOTO €JMHCTBA MHPA;

16) cpopmuposannocms ymenus npogooums pacuémol: ¢ UCHONb30BAHUEM IMOHATHN
«MaccoBasi J0Js BEIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS; MACChI BEIIECTBA UITH
0o0béMa ra3a MO H3BECTHOMY KOJMYECTBY BEIIECTBa, Macce WIH OO0bEMY OJHOTO U3
YYacTBYIOIIMX B PEAKLMU BEIIECTB; TEIUIOBOro 3(dekra peakiuu; 3Ha4YeHHUs BOJIOPOIHOTO
MoKa3aTeNsi pacTBOPOB KHCIOT U IIENOYEH C M3BECTHOM CTENEHBIO JUCCOLMAINU; MAacChl
(06béMa, KOTMYECTBA BEIIECTBA) MPOJYKTa PEAKIIMU, €CIIU OJHO M3 UCXOJHBIX BEIIECTB JaHO
B BHUJIE PacTBOpa C ONpeAerEHHON MaccoBOM oyiell pacTBOPEHHOTO BEIIECTBA WJIM JAHO B
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n30BITKE (MMEEeT MPUMECH ); TOJM BBIX0/1a MPOIYKTa PEaKLUU; 00bEMHBIX OTHOIICHUI ra30B;

17) cghopmuposannocmev ymeHuil: CcaMOCMOSIMENbHO NIAHUPOBAMb U  NPOBOOUNDb
XUMHYECKUN DJKCTIEpPUMEHT (MPOBEJICHUE pPEaKIuii HOHHOTO OOMEHA; MOATBEpIKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEIIECTB; ONPENEICHUE CPEbl PACTBOPOB BEILIECTB
C TMOMOINBI0 WHAWKATOPOB, W3yYEHUE BIUSHUSA PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKlMM; PEIICHUE SKCIICPUMEHTAIbHBIX 3a7ad 1o TemaM «MeTtawsy u
«Hemeramel») ¢ coOmrogieHHeM TMpaBWI O€30MacHOTO OOpalleHHus ¢ BEHMISCTBAMH H
1a00paTOPHBIM 000PYAOBAHUEM, OpMYAUPOBamMs TENb WCCICIOBAHUS, NpPeoCcmasisims B
pa3nmuyHOi  (opMe pe3yNbTaThl AKCHEPUMEHTA, AHATUUPOBAMb W OYEHUBAMb HX
JIOCTOBEPHOCTH;

18) cpopmuposannocme ymenuii: cobmodams npasula TOJIB30BAHUS XUMHUYCCKON
nmocysioi u nabopaTopHbIM 000pYAOBaHUEM, OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OTBITOB; HSKOJOTUUYECKH
11e71€eco00pa3HOro MOBEIEHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO
3/I0pOBbs, OKpY)KAloIIed MNPUPOAHOM Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS;
0co3Ha6amb OMACHOCTh TOKCHUYECKOTO JIEHCTBUSI Ha KUBBIE OPraHU3Mbl OINpeAeTEHHBIX
HEOpPraHWYECKUX BEIIECTB, NOHMMAs cMbIci nokaszarens [1/1K;

19) cgopmuposannocme — ymenuil:  ocyujecmensimo — YeleHANPAGLEHHbIL — NOUCK
XUMUYECKOW HWHPOpMalud B pPa3IUYHBIX HCTOYHMKAX (HaydyHas u y4deOHO-HaydHas
mutepatypa, CMMU, UWHTepHeT u [1p.), KPUTHYECKH aHAIU3UPOBAMb XUMHYECKYIO
uHpopmalnio, nepepabamvléams €€ W UCHONL308aMb B COOTBETCTBHUH C IOCTaBIECHHOU
y4eOHOM 3a/1auei.

COJAEP) KAHUE YYEBHOT O ITIPEJJMETA «XUMMUSI»
10 KJIACC
OPI'AHNYECKASA XUMUA

Tema 1. TeopeTndeckue 0CHOBbI OPraHN4eCKON XMMUU

[IpenmMer u 3HaUYeHHE OPraHUYECKOW XUMHUH, NPEICTABICHHE O MHOT000pa3uu
OPraHM4YeCKUX COCTMHECHUMH.

DNEeKTPOHHOE CTPOEHHE aToMa YrjepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSIHHSL.
BanenTHble BO3MOXHOCTH aTOMa yriepoaa. XUMHUECKas CBSI3b B OPraHUUECKUX COSTUHEHUSX.
Tunsl rubpuau3anuy aTOMHBIX OpOuTanel yriaepoaa. Mexanu3mbl 00pa3oBaHUs KOBAaJICHTHOMN
cBs3HM (OOMEHHBINH U JOHOPHO-aKIENTOPHBIN). THIIBI MepeKphIBaHUSI AaTOMHBIX OpOuTasieil; -
u m-cBsi3u. OnuHapHasi, 1BOMHas W TpolHas cBsA3b. CrocoObl pa3pbiBa CBS3EH B MOJICKYJIax
opranuueckux BemiecTB. [lonaTue o cBoO0JHOM pauKaie, Hykieoduie u 3aexTpodure.

Teopusi cTpoeHHMs opraHuyeckux coeauHeHuit A.M. ByrmiepoBa M COBpEeMEHHBIE
MPEJICTaBICHUSI O CTPYKTYpe MOJIEKyl. 3HAu€HHE TEOPUU CTPOCHHSI OPTaHUYECKUX
coenuHeHU. MosieKylsapHbIe U CTPYKTYpHBIe (hopMyIbl. CTpyKTypHBIE (DOPMYIIBI pa3TUIHBIX
BUJIOB: pa3BEPHYTasA, COKpaIEHHAs, CKEJIeTHASI.

N3omepus. Bunsl nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHASI. DJICKTPOHHBIE d3PPEKTHI
B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIM U ME30MEPHBIN dPPEKTHI).

[IpencraBnenne o  kilaccuukaluu  OpraHMyeckux  BemecTB. [loHsitue o
¢byHkuonansHO  rpymme. [omomorn. ['omonormdeckue psgsl. CucremaTHueckas
HOoMeHKnaTtypa oprannueckux coeauneHuil (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIEIBHBIX
MpeACTaBUTENEH.

Ocobennoct ¥ Kinaccuukanus  OpraHuyeckux  peakiuil.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XHUMUHU.

OKCIEPUMEHTAIbHBIE METO/IbI U3YYEHHS] BEIIECTB U X MPEBPALIEHUN: O3HAKOMIICHUE C
oOpa3iiaMu OpraHMYeCcKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE; OMBITHI M0 MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB TMpPH HarpeBaHuu (TUlaBleHUE, OOyrIMBaHHUE W TOPEHUE);
KOHCTPYMPOBAHHE MOJIEJIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.
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Tema 2. Yraesoaopoasl
Aunkanbl. ['oMoornyeckuii psit ankaHoB, o0mas popMyina, HOMEHKIATypa U U30MeEpHsl.

DNEeKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aTKaHOB, Sp3-r1/16p1/1;[1/13au1/1;1 ATOMHBIX
opOuTanei yrieposaa, 6-cBsizb. Kougopmepwol. Ouznueckne CBOMCTBA aTKaHOB. XUMUYCCKUE
CBOMCTBA QJIKAHOB: PEAKIMH 3aMEIICHUS, W30MEPU3AINH, JIETHIAPUPOBAHUS, ITUKIU3AIUH,
MUPOJIN3a, KPEKHHTa, TOpeHHs. [Ipedcmasnenue o0 Mexanuzme peaxkyuti paouKaibHO2O
s3amewjenus. Haxoxnenue B npupojie. CriocoOb! MOTydeHHst U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas popMyina, HOMEHKIATypa u n3oMepus. OcOOEHHOCTH CTPOCHUS U
XAMHYECKAX CBOWCTB MaJbIX (IIUKJIONPOIAaH, IUKIOOyTaH) W OOBIYHBIX (IMKIIOTICHTAH,
LUKJIOTEKCaH) NUKJIOATKaHOB. CriocoObl MOJIyUeHHS M MPUMEHEHHUE [TUKIOAIKAHOB.

Ankenbl. ['oMoyormdeckuit psii  ankeHoB, oOmas (Qopmyna, HOMEHKIATypa.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, Sp2-r1/16p1/1111/13au1/1s1 ATOMHBIX
opOuTaneit yrieposa, 6- U n-cBsizu CTpyKTypHasi U reomeTpudeckas (yuc-mparc-) n30Mepusi.
@u3nYecKre CBONCTBA AJTKEHOB.

XUMHYECKHE CBOMCTBA: pEAaKIMU NPUCOETUHEHUs, 3aMEIEeHUsI B O-TOJIOKEHUE MpHU
NIBOMHOM CBSI3M, MOJMMEpPU3alUU U OKHUcleHus [Ipeocmasnenue o mexanusme peaxyuu
anekmpoghunvrozo npucoedunenus. llpasuno MapkoBHukoBa. KauecTBeHHBIE peakuuu Ha
NBOIHYIO cBsA3b CrIOCOOBI MOTyYEHHS U IPUMEHEHHE aJIKEHOB.

Ankaguensl.  Knaccupukanus — ankaaueHoB  (CONpsDKEHHBIE,  WM30JIMPOBAHHBIE,
Kymyaupogantvle). (OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHUST U XUMHUYECKHX CBOMCTB
COMPsDKEHHBIX JTUeHOB, 1,2- n 1,4-npucoenuuenue. [lommmepusanus cONpsHKEHHBIX JTUCHOB.
CriocoObl MosTydyeHus: 1 IpUMEHEHHUE aJIKaIueHOB.

Anxusbl. ['OMOJOTHYECKUH PsiJ AIKMHOB, 0011as hopMyiia, HOMEHKIATypa U H30MEpHSI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKUHOB, SP-THOpHUAN3ALNs aTOMHBIX
opOutaneit yrinepona. ®usnyueckne cBOWCTBA AIKUHOB.

XHWMHUYECKUE CBOMCTBA: PEAKIUU NPUCOCAUHEHUS, NAUMEPU3ALUU U TPUMEPHU3ALNH,
okucieHusa. KucIoTHbIE CBOICTBA aJKWMHOB, HMMEIOIMIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTtBenHble peakiiuy Ha TPOHHYIO CBsI3b. CrIOCOOBI MOJyYeHUS! U IPUMEHEHUE aJIKUHOB.

ApoMaruyeckue yrieBoJgopojabl (apeHsl). l'omonormueckuit psn apeHoB, oOmias
dbopMyna, HOMEHKIATypa W H30MepHs. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYNbl OeH3ona. [lpasuno apomamuunocmu, npumMepsvl aApOMAMUYECKUX COeOUHEHU.
Ou3nyecKkue CBOMCTBA apeHOB XMMHUYECKHE CBOICTBa OEH30JIa M €ro rOMOJIOTOB: PEaKIuu
3aMeleHusi B OEH30JbHOM KOJIbLIE U YITIEBOJOPOTHOM paJHKaie, Peakuu MpUcOeInHEHUs,
OKHUCJICHHE TOMOJIOTOoB OeH3ona. [Ipedcmasnenue o mexanuzme peaxyuti 271eKmpopuibHo20
samewenus. IlpeacraBnenne o0 OPUEHTUPYIOUIEM IEHCTBUM 3aMecTUTeNlel B OEH30JbHOM
KOJIbIIE Ha MpHUMepe AIKUIbHBIX PaJUKaIoOB, KapOOKCUIBHOM, TMAPOKCHIBHOHM, aMUHO- H
HUTPOTPYIIBI, aTOMOB TranoreHoB (OCOOEHHOCTH XUMHUYECKHMX CBOWCTB  CTHpOJIA.
[Tomumepuzanuss  ctupona. CrnocoObl MOMy4eHHS U NPUMEHEHHE apOMaTHYECKUX
yIJ1€BOJIOPOIOB.

[Ipuponanstit raz. [lonyrueie HedTsiHbIE Ta3bl. Hed1h 1 e€ npoucxoxaenne KameHnbrit
yrOJib U IPOJYKTHI €T0 MepepadOTKH.

CriocoOsbI nepepaboTKu He()TU: TIEPEerOHKa, KPEKUHT (TePMUYECKU, KaTaTUTUYECKU),
pudopmunr, nuposus. [IpoaykTsl nepepaboTku HeDTH, UX TPUMEHEHHE B IPOMBIIIIIEHHOCTH
U B OBITY.

['eHeTnueckas CBSI3b MEXKY pa3IMYHBIMU KJIacCaMu YIrJI€BOJAOPOJIOB.

DIEKTPOHHOE CTPOEHUE TaJOr€HIPOM3BOAHBIX YIJIEBOJOPOJIOB Peakuun 3amemnieHus
raJJIoreHa Ha THJAPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYhNY, amunocpynny. JlelicTBue Ha
raJIOTEHIIPOU3BOJIHBIE BOJHOIO M CHUPTOBOTO pacTBopa wiEnoud. B3aumoneictBue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM. [loHAamue 0 Memanioopeanuyeckux coOeOUuHeHuUsx.
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Vcnonp30BaHue TalOTEHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITYy, TEXHUKE W TPH CHHTE3E
OpPraHUYeCcKUX BEIICCTB.

OKcliepUMEHTAIbHbIC METObl M3YYEHHs] BEIIECTB M WX NIPEBPAICHUNA: H3y4YCHHE
(GU3NYEeCKUX  CBOWCTB  YIVIEBOAOPOZOB  (PaCTBOPUMOCTH), KAYECTBEHHBIX  PEaKLUi
YTJIEBOAOPOIOB PAa3IMUHBIX KJIACCOB (0OeciBeunBaHue OpOMHOM MM HOIHOW BOJIBI, paCTBOpa
NepMaHTaHaTa Kajus, B3aHMMOJCHCTBHE aleTWICHA C aMMHAYHBIM pPAacTBOPOM OKCHA
cepebpa(l)); kagecTBeHHOE OOHAPYKEHHE YTIIepoJia U BOJAOPOJIa B OPraHUICCKUX BEIIECTBAX;
MOJTydeHUE JTWJICHA M M3YYEHHE €r0 CBOWCTB; O3HAKOMIJIEHHE C KoJulekuusimMu «Hedte» n
«Yromb», c oOpa3mamMH IIacTMacc, KaydyKOB M PE3WHBI; MOJCITUPOBAHHE MOJIEKYI
YIII€BOJOPOJIOB U TAIOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Tema 3. Kuciopoacoaep:xkamue opranudeckue coeJuHeHust

[IpenensHble OqHOATOMHBIE CUPTHI. CTpoeHHE MOJEKyNn (Ha NMpUMepe MeTaHola U
staHona). [omonoruueckuid psan, oOmass ¢opMyna, H30MepHsi, HOMEHKIaTypa U
knaccupukanusa. DPuznveckrue CBOMCTBA MPEAENbHBIX OTHOATOMHBIX CIIUPTOB. BomopoaHbIe
CBSI3U MEK/y MOJICKYJIaMHU CITHPTOB.

XUMHYECKHE  CBOWCTBA:  PEAKIWW  3aMEIICHWs, JCTHIpaTallid, OKHCJICHUS,
B3aMMO/ICHCTBHE C OPTaHUYECKHIMH M HEOPTaHWYECKUMHU KHciaoTamMu. KauecTBeHHas peakuus
Ha OJIHOATOMHBIE CIUPTHI. [leiicTBUE ATaHOJIa U MEeTaHOJIa Ha OpraHu3M 4YenoBeka. CriocoOs!
MOJTyYCHUSI U TIPUMEHEHUE OJHOATOMHBIX CITHPTOB.

[IpocTeie 23¢upsl, HOMEHKIAaTypa U u3oMepuss. OCOOEHHOCTH (PU3NIECKUX U XUMHUECKIX
CBOWCTB.

MHOroaToMHBIE CITUPTHI — JTHJICHTIIUKONb W TIHIEepHH. Ou3ndeckne U XUMHYECKHE
CBOWCTBA: pEaKIMK 3aMEIICHUs, B3aWMOJICHCTBHE C OPraHMYECKMMH W HEOPraHWYECKUMHU
KHCJIOTaMH, KaU€CTBEHHAs PEaKIHsl HA MHOTOATOMHBIE CTIUPTHL. [Ipedcmasnenue o mexanuzme
peakyuii HyKieoguibHoco 3amewyeHus. JleiicTBue Ha opraHu3M 4YenoBeka. CrocoOs
MOJIy4YeHUS! ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJEKYJbl, B3aUMHOE BIIMSHUE THUAPOKCO- TPYMIBI U OEH30JILHOTO
sapa. @Dusnueckwe cBoiicTBa (¢eHoma. OCOOEHHOCTH XWMHUYECKHX CBOWCTB (peHoJIa.
KauectBennsie peakuun Ha ¢eHosn. ToxcmyHocTh (enona. CrnocoObl TONMYYECHHS W
npuMmeHenue ¢enona. Genondopmanpaeruasas cMoma.

KapOonumnbHble CcOeITUHEHHS] — aiubAETUAbl M KETOHBL. JEKTPOHHOE CTPOEHHUE
KapOOHUJILHOW rpynmbl. ['oMosiornyeckue psiibl albJeru0B U KETOHOB, obmias ¢opmyia,
u30MepHs U HOMeHKIaTtypa. Ou3nueckue CBONCTBA allbJIeTUIOB U KETOHOB.

XUMUYECKHE CBOMCTBA  ajbJErHJI0OB M  KETOHOB: PEAKIMH  MPUCOCTUHEHUS
Ilpeocmasnenue o mexanusme peakyuii HyKieoguibno2co npucoeounenus. OKUCICHHUE
aJbJIETUJI0OB, KaUYECTBEHHBIE PEaKIMu Ha anbaeruibl. CrnocoObl MONyuYeHUsT U MPUMEHEHHE
aJIbJICTHJI0B U KETOHOB.

OAHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHHS MOJEKYI
KapOOHOBBIX KHUCIOT. M3oMepus U HOMeHKiaTypa. Puznueckue CBOWCTBA OJHOOCHOBHBIX
Mpe/lebHBIX KapOOHOBBIX KHUCIOT. BomopojaHbie cBsi3u Mexay MOJEKyIaMu KapOOHOBBIX
KHCTIOT.

XUMHUECKUE CBOWMCTBA: KUCIOTHBIE CBONCTBA, peaKUus STepUHUKALMM, PEaKIHU C
y4acTHEM YIJIeBOJIOPOIHOTO paaukana. OcoOeHHOCTH CBOMCTB MypaBbHUHOM KUCIIOTHI.

[ToHsiTEe O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(QUpaxX, aHeuopuoax,
2A102eHaAH2UOPUOAX, AMUOAX, HUMPUILAX.

Msoroo6pa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB HENpPENENbHBIX U
apoMaTUYeCKUX KapOOHOBBIX KHCIIOT, AMKAPOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BHICHIUX KapOOHOBBIX KUCJIOT: CTEAPUHOBAs, MaJbMUTHHOBAS, OJCHHOBAS,
JIUHONEBAS, TUHONIeH08as KUCIOThI. CIIOCOOBI MOTy4YeHHs] U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxwuble 3¢upsl. ['omonornyeckuit psia, obmas popmyna, H30Mepusi 1 HOMEHKIIATYpa.
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DU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIM3 B KUCION U LIEJIIOYHOU Cpee.

Kupsi. Ctpoenue, puzndeckne 1 XMMUUECKUE CBOMCTBA KUPOB: THIPOJIN3 B KHCION U
menoyHoit cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COJEPXKAIIUX OCTATKU HETpeNebHBIX
KUPHBIX KUCIOT. JKupsl B mpupoe.

Mp14 Kak coJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX Motoulee naeiictsue [lowamue o
cunmemuyeckux morowux cpeocmeax (CMC).

OOmas xapakTepuctuka yrieBoJoB. Kiaccudukanus yrieBoigoB (MOHO-, IU- U
MoJicaxapuibl).

Momnocaxapupl: IIH0K03a, PPYKTO3a, earakmosa, pubosa, oezokcupubosa. usnyeckue
CBOICTBa U Haxoxk/jeHue B npupoje. Porocunres. Onmuueckasn usomepus. Konovuamo-yennas
maymomepus Ha npumepe MoIeKy1vl 2I0K03bl, npoekyuu Xeyopca,o- u f-aHomepbl 21H0KO3bL.

XUMUYECKUE CBOMCTBA TJIFOKO3bl: PEAKIIMM C YyYaCTHEM CIHUPTOBBIX W albIAETHIHOMN
TPyNI, COUPTOBOE M MOJIOYHOKHCTOE OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€ 3HauyeHue B
KU3HEICSITEIIbHOCTH OpraHu3Ma.

Hucaxapunpl:  caxapo3a, MaibTo3a M Jakmo3a. BoccraHaBnuBaromue U
HEBOCCTAHABJIMBAIONME IUcaxapuabl. ['maponus aucaxapuaoB. HaxokneHue B mpupoje u
MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, TIIMKOTEH U LeuTioa03a. CTpoeHne MaKpoOMOJIEKYIl Kpaxmara,
TJIMKOT€HA M UEeJUTtoi03bl. DHU3WYECKUE CBOMCTBA Kpaxmaia W IEJUTIOJIO3bl. XUMUYECKUE
CBOIMCTBa Kpaxmaya: THJpOJI3, KaueCTBEHHas peakius C HOJOM. XHWMHYECKHE CBOMCTBA
LEJUTIONO3bl: TUAPOJIN3, MoiydyeHue 3(GupoB nemnono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIH MIENK).

OKCHEPUMEHTATbHBIC METObI U3YYCHHS BEIIECTB U MX MPEBPAIICHUI: PACTBOPUMOCTH
Pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJEHCTBHE 3TaHOJIa C HATPHEM, OKUCJIEHHE 3TUIIOBOTO
CIUpTa B ajbJETH] Ha PacKaJIEHHONW MEIHON NPOBOJIOKE; OKUCIEHHWE 3TUJIOBOTO CIUpPTa
JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE BUCOMATEPHAIIOB); KAUECTBEHHBIE PEaKIUU
Ha anmpneruapl (¢ ruapokcuaom auammuHcepeOpa(l) m ruapoxcumom memnu(ll)); peaxius
rurepura ¢ ruapokcuaoMm Menu(Il); xumudeckue cCBOMCTBAa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHICTBHE PacTBOpa TIIIOKO3bI ¢ ruapokcuaoM meau(ll); B3ammonericTBre kpaxmania ¢
HoI0M; pelleHre SKCIIePUMEHTaIbHBIX 3aa4 1o TemMaMm «Crupthl U (eHonbly. «KapOoHoBbIE
KUCTIOThI COXKHBIE APUPBI».

Tema 4. A3oTcoaep:xaiue OpraHuvdecKue coeJMHeHms!

AMUHBI — OpraHuuYecKkhe TMpOM3BOJAHbIE ammuaka. Kiaccudukanuss amMuHOB:
anudaruyeckue u apoMaTUYECKue; EPBUYHbIE, BTOPUYHBIE U TpeTUYHbIe. CTPOCHHE MOJIEKYT,
obmas popmyna, usomepusi, HOMEHKIAaTypa U pusnueckue cBoiicTBa. XUMHUYECKOE CBOMCTBA
anudaTuyecKux aMMHOB: OCHOBHBIE CBOMCTBA, AIKUJIMPOBAHUE, B3aUMOJICHCTBHIE MIEPBUYHBIX
aMUHOB C a30TUCTOM KUCI0TOU. CONM aNKUIIaMMOHHS.

AHUJIMH — TpPEACTaBUTENIb aMUHOB apomaruueckoro psaa. CTpoeHHe aHWIMHA.
B3aumHoe BiMsiHUE TPYIIIT aTOMOB B MOJIeKyJe aHIHHA. OCOOCHHOCTH XUMUYECKIX CBONCTB
aHwirHa. KayecTBeHHbIE peakIMy Ha aHUIIWH.

CriocoOsbl mostyueHusi ¥ mpuMeHeHue anudaruyecknx amMmuHoB [lodydyeHue aHWINHA U3
HUTpOOEH3011a.

AMuHOkucnoThl. Homenknmatypa u wu3omepus. OTthenbHble NPEICTABUTENN  O.-
AMUHOKHCIIOT: TIJIMIUH, ANaHUH, (QeHUIANaHUH, CepuH, 2nymamuHo8das KUCIOMA, JU3UH,
yucmeun. Onmuyeckas uzomepus amunoxuciom: D- u L-amunoxuciomor. Puzndeckue
CBOMCTBA AaMHMHOKHUCIOT. XHUMHYECKHE CBONCTBA AaMHHOKHUCIOT KaK aMQOTEepHBIX
OpPraHMYECKUX COEAMHEHUMU, peaklus MOJMKOHACHCAIlU, 0Opa30BaHHE MENTHIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHUHTE3 U THAPOJIN3 ENTHIOB.

benku kak mpupoaHsie nosuMepsl. [lepBuuHas, BTopuuHas U TpPETUUYHAs CTPYKTypa
0enkoB. XMMHUUYECKHUE CBOMCTBA OENKOB: THIPOJH3, JCHATYpallisl, KAaUeCTBEHHBIC peaKkluu Ha
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OeNKH.

Ionsmue 06 azomcooepaicawux 2emepoyukiuieckux coeounenusax. Ilupumuounogeie u
nyputnogvle ocHoganus. Hykneunoguvle kuciomei: cocmas, cmpoenue u 6U0102U4ecKkas poo.

SKCHGDI/IMGHTEUIBHLIC MCTOJblI M3VUCHHA BCIICCTB M HUX HDCBDaH_ICHI/II\/JIZ pPacTBOPCHUC
0€JKOB B BOJIC; A€HATYypalus OEJIKOB IPU HArPEBAHUH; LIBETHBIC PEAKIIMU HA OCJIKH; peleHue
OKCIICPUMCHTAJIBHBIX 3aJa4 I1I0 TEMaM «A30T<:0116p>1<amne OpraHn4eCKuc COCAWMHCHUA» U
«Pacrio3HaBaHue OPraHMYeCKUX COCTMHEHUIN»

Tema S. BeicOKOMO/IeKYJIIPHBIE COCAMHEHUS

OCHOBHBIE ITOHSATHS XHUMHHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD, IMOJUMEDP,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPU3ALMU, CpeAHss MoJeKyinsapHas macca OCHOBHbIE
METOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — MoJIMMEpU3al A n
NOJIMKOHJeHCcalus. [Ipedcmasnenue o cmepeope2yisspHocmu U HAOMOAEKYIAPHOU CMPYKmype
NOAUMEPO8, 3A8UCUMOCIb CEOUCME NOAUMEPOE OM UX MONEKYIAPHO20 U HAOMONEKYIAPHO20

CMPOEHUA.
[TonumepHsbie MaTepHuabl. IInmacTmaccel (monu3TUIIEH, MTOJIMIIPOTIUJIEH,
MTOJIMBUHUIIXJIOPHI, MTOJIUCTHPOJL, MOJINMETHIIMETAKPUIIAT, MOJINKapOOHATHI,

MoJIMATHIIeHTepedTanar). Y Tuin3anus u nepepaboTka MiacTuKa.

DOnacToMephl: HaTypallbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U cuiuKkonsl. Pe3nna

Bonokna: HaTypaibHbIe (XJIOTOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH.

IHonumepvl cneyuanvno2co HasHauyeHus (megiown, Keenap, 237eK- MPORPOBOOAUUE
noaumepul, buopasiazaembvie NOIUMEPDL).

OKCIEepUMEHTAIbHbIE METO/IbI M3YYEHUS BEIIECTB U UX IPEBPAIICHUI: 03HAKOMIIEHHUE C
oOpa3aMu MNPHUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB; pELICHHE
HKCIIEPUMEHTANBHBIX 33734 110 TeMe «Pacrno3HaBaHue M1acTMacC U BOJIOKOH

PacuerHble 3aga4u:

Haxoxxnenue MosexkymnspHOW (GOpMylbl OpPraHMYECKOro COEAMHEHHsS! MO0 MacCOBBIM
JOJSIM  AJIEMEHTOB, BXOJMIIMX B €ro COCTaB; HAXO0XAEHUE MOJIEKYISIPHON (QopMyIsl
OpPraHMYeCcKOro CoelMHEeHHs Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs; MO KOJMYECTBY
BellecTBa (Macce, 00bEMY) IPOAYKTOB PEAKLMU W/MIM UCXOAHBIX BEILECTB; YCTAHOBIICHHUE
CTPYKTYpHOU (POpMyJIbl OPraHUYECKOI0 BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WIIH
Croco0OB TOJIyYEHHs; ONpE/eNeHue J0JIM BBIXOAA IMPOJAYKTa PEAKLUU OT TEOPETHUECKU
BO3MOJKHOTO.

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexXnpeIMeTHbIX CBA3EH MPHU U3y4eHUH opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAY4YHbIX HNOHATUH, Tak W
NOHATUH, IPUHATHIX B OTJEJIBHBIX MPEJIMETaX €CTECTBEHHO-HAYYHOTO LUKIIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUSA: SBJICHUE, HAyYHBIH (aKT, IMIOTe3a, TEOPHs,
3aKOH, aHaJM3, CUHTE3, Kiaccudukauus, HaOMIOEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJIENb,
MO/IEIUPOBAHUE.

Qusuxa: Martepusi, aToM, BJIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYyJa, SHEPreTHUECKHil
YPOBEHb, BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHME BELIECTBA, (PU3MUECKUE BETUYHHBI,
€IMHULIBI U3MEPEHUs], CKOPOCTh, SHEPTHs, Macca

Buonoeusa: knetka, opranusM, 3KocucTema, onocdepa, MeTaboIu3M, HaCIEICTBEHHOCTb,
aBTOTPOGHBIA M TreTepoTpodHBIA TUN MUTaHUS, OpokeHHe, (POTOCHHTE3, AbIXaHHEe, OenKu,
YTJIEBO/IbI, )KUPBI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

T'eozpaghus: ione3Hple UCKOTIaeMble, TOTLITUBO.

11 KJIACC

OO0mas 1 HeopraHu4ecKasi XuMust
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Tema 1. TeopeTnueckue 0OCHOBbI XMMHH

AtoMm. CocraB aTOMHBIX sijiep. XuMuueckuil snemeHt. Wzoromnsl. Kopnyckyrisapuo-
80IHOBOU Oyanusm, 08olUcCmEeHHas npupoda iekmpord. CTpOeHUE dIEKTPOHHBIX 000I0YCK
aTOMOB, K8AHMOGble YuCad. DHEPreTUYeCKue YPOBHH M TOIYPOBHU. ATOMHBIE OpOHTAIH.
Knaccugukaruss XuMH9IeCKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTsl). Pacnipenenenue 3eKTpoHOB
[0 ATOMHBIM OpPOUTASAM; NPUHYUN MUHUMYMA SHepauu, npunyun Ilayiu, npasuno Xyuoa.
DNEeKTpOHHBIE KOH(PUTYpallM AaTOMOB DJJIEMEHTOB TMEPBOTO—YETBEPTOrO TEPHOJIOB B
OCHOBHOM H BO30YXXIEHHOM COCTOSTHUH, 3JICKTPOHHBIC KOH(UTYPALIUN HOHOB.

Ilonamue 00  dSHepeuu  UOHU3AYUY,  OHEPeUU  CPOOCMBA K  DNEKMPOHY.
DNEeKTPOOTPUILIATEIIBHOCTb.

[lepnoguueckuit 3akoH u llepuoguyeckas cucrema XuUMHYECKMX diemMeHTOB JI.U.
MenneneeBa. CBsi3b TMEPUOAMUYECKOTO 3akoHa M lleproauyecKkod CHUCTEMBl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM Teoprel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEHIECTB MO TPyMIaM U
nepuojam. 3HaueHue nepuoanyeckoro 3akoHa /.M. Menzaeneesa.

XuMu4eckasi CBsi3b. BHIbI XUMHUECKON CBSI3M: KOBAJICHTHAs, MOHHAsI, METAJUTNYECKasl.
Mexanusmbl 00pa3oBaHUsl KOBAJICHTHOW CBSI3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIM.
DHeprus u uHa cBs3u [[oaspHOCTD, HANIPABICHHOCTH U HACKIIIAEMOCTh KOBAJIGHTHOM CBSI3H.
Kpartnsie cBs3u. Bogopoanas cBsizsb MexMONEKYISIPHBIE B3aUMOICUCTBUS.

BanleHTHOCTP W BaJICHTHBIE BO3MOYXHOCTH AaTOMOB. l'ubpuouzayusa amommwvix
opoumaneti. CBS3b IEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHHEM (HA
MpUMEPE COCTMHEHUH PIIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBnenne o KOMIUIEKCHBIX coeauHeHusx. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCO00pa3oBatesb, JUurauabl. Koopounayuonuoe yucno. Homenxknamypa KomMniekcHvix
coeouneHull. 3Hauenue KOMNIEKCHbIX coedunenutl. [lonamue o KOOPOUHAYUOHHOU XUMULU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUs. THUIbI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[lonatTne o pauWcnepcHBIX cucteMax. VcTuHHBIE pacTBOpBL. [Ipedcmasnenue o
Koouonslx pacmeopax. CrnocoObl BbIpaKEHHs] KOHIIEHTpAIMM PacTBOPOB: MaccoBas JOJIs
BEILIECTBA B paCTBOPE, MOJISIpHAsA KOHIEHTpalusl. HacplllleHHbIe 1 HEHACBIILIEHHBIE PACTBOPHI,
pactBopuMOCTh Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BElECTB. TpuBHAIbHbIC HA3BaHUS
OT/IEJIbHBIX NPEICTABUTEIEH HEOPraHUYECKUX BEIIECTB

Knaccudukanuss XMMHUYECKUX peakluil B HEOPraHMYECKOW M OpPraHMYecKON XUMHH.
3aKOH COXpPaHEHHsI MacChl BEUIECTB; 3aKOH COXPAaHEHUs M NPEBPALLEHUS SHEPIUHM NpHU
XUMHUYECKUX peakiusx. TemnoBeie 3PQPexThl XUMHUECKUX peakiuil. TepMoxumuyeckue
ypaBHEHHUSI.

CKOpOCTb XUMUYECKOU peakinu, €€ 3aBUCUMOCTb OT pa3NuYHbIX pakTopoB ['oMOreHHbIe
U reTeporeHHsle peakunu. Karanus u kataanu3aTopsl.

OOpatumble U HeoOpaTHUMblEe peaklUuMU. XUMHYECKoe paBHOBecue. Koncmanma
Xumuyeckozo pagHnosecus. PaKTOPbl, BIUAIOIIME HA MOJIOXKEHUE XMMUUYECKOTO PaBHOBECHUS:
TeMIeparypa, JaBjIe€HUE U KOHUEHTPALMU BEIIECTB, YYaCTBYIOMIMX B peakuuu. [Ipunnun Jle
[Tarenbe.

DOnektponuTtnueckas aucconuanus. CunbHble U crnadble 31MeKTposuThl  CTeneHb
muccouuanuu. HMouuwoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs,
HelfTpanbHas, menovyHas. Bogopoanslii nokasarens (pH) pactBopa. ['maponus coneit. Peakuun
HMOHHOTO 0OMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkucieHuss OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKMCIEHHST M BOCCTAHOBJICHUs. BakHeilllne OKHUCIUTENH U
BOCCTaHOBHUTEIH. MeTOJl 3MEeKTPOHHOTO OanaHca DIEKTPOJIM3 PAcTBOPOB U PACILIaBOB
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BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJbl M3YUYEHUs BEIIECTB M MX NPEBPAIICHUM: Pa3jIOKEeHHE
MEPOKCUJIa BOJOPOJAa B MPUCYTCTBUM KaTalIM3aTOPa; MOJECIH KPUCTAIUIMYECKUX PEHIETOK;
MPOBEJICHUE PpEeaKIWii HOHHOTO OOMEHA; OIpENeIICHHe CpeIbl PACTBOPOB C TOMOIIBIO
WHIUKATOPOB; U3yYCHHUE BIUSHUS PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOHN peakiiuu U
MOJIOKEHHUE XUMUYECKOTO PAaBHOBECHSL.

Tema 2. Heopranuveckasi XuMus

[Tonoxxenne HemertaiuioB B Ilepmoaudeckoil cucremMe XMMHYECKUX 31aeMeHToB J[.M.
MenpneneeBa U OCOOCHHOCTH CTpOEHUS UX aTOMOB. (DU3MYECKHE CBOMCTBA HEMETAJLIOB.
AoTponusl HEeMETauIoB (Ha pUMepe KUCIopoia, cepsl, (hocdopa u yriaeponaa).

Bonopona. Ilonydyenne, puznueckue U XUMUYIECKHE CBOMCTBA: PEAKIMHA C METAJUIAMH U
HEeMeTaJlJlaMH, BOCCTAaHOBHUTENIbHBIC CBOMCTBA. [ apusl. ToniusHvle snemenmoi.

lNanorensl. HaxoxaeHnue B npupoje, cnocoObl MonydeHus, Gu3nyeckue 1 XUMMHUIECKHe
CBOMCTBA. ['amoreHoBoAOpOAbl. BaskHENIIME KUCIOPOICOAEPKAIIUE COEAUHEHHSI TalOTEHOB.
JlaGopaTopHbIe ¥ MPOMBIIIJICHHBIE CITOCOOBI MOMyYeHUs TaoreHoB. [[puMeHeHne rajoreHoB
U X COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie U MPOMBIIIIEHHBIE CIIOCOOBI TOJY4YEeHUSI KUCIOPO/Ia.
dusnyeckue M XUMHYECKHE CBOWCTBA M TPUMEHEHHE KHCIopoAa W 030HA. OKCUABl U
TIEPOKCHU/IBI.

Cepa. Haxoxpaenue B NpupOJie, CIOCOOBI TOJNydeHHs, (PU3NUECKUEe U XUMHUUYECKHE
cBorictBa. CepoBoopo, cynbduasl. Oxcun cepol (1V), okcun cepol (V). Cepruictas u cepHas
KHCJIOTBI W uX coii. (OCOOEHHOCTH CBOMCTB CEpHOM KHCIOTHL. [IpumeHeHue cepwl u e
COEJTMHEHU.

Azor HaxokneHue B mpupoje, CrocoObl MONydeHUs, (U3NYECKHe U XUMHYECKHe
cBOMCTBA. AMMMaK, HUTpUAbL. OKcHABl a30Ta. A30TUCTas W a30THAasg KUCJIOTHI U MX COJIM.
OCcoOEHHOCTH CBOMCTB a30THOM KHCJIOTHI. [IpuMeHEeHHEe a30Ta U ero COCAMHEHHU. A30THBIC
yaoOpeHwusl.

®docdop. Haxoxaenue B mpupoje, crnocoObl moaydeHus, GU3NIECKUe U XUMHUUYECKHE
cBorictBa. Pochuapl u Pochun. Oxcuabl dochopa, dochoprHas kuciota u €€ COu.
Memadghocpopnass u nupogpocpopnas xuciomel, ocgopucmas u Gocpoprosamucmas
kuciomsl. [Ipumenenne gocdopa u ero coenunennit. ochopHbie y1oOpeHus.

VYrinepon, HaxoxJeHWe B Mpupoje. AJUIOTpornHble Moauduxanuu DPuznyeckue Hu
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIEeCTB, 0Opa3zoBaHHbIX yriepoaoM. Oxcun yriepona (II),
okcu yriaepoaa (IV), yronbHas kucinota u e€ coyd. AKTUBHPOBAHHBIN YroJib, a0copOyusl.

@Dynnepenst, epageH, yanepooHvlie HanompyoOku. IlpruMeHeHue NTPOCTHIX BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxnenue B mpupojie, criocoObl MOMydYeHus, pusndeckue u XUMHUUECKHe
cBoiictBa. Oxcun kpemuus (IV), kpemHueBas KUCIOTa, CUIUKATHI. [IpuMeHeHrne KpeMHUsS U
ero coequHenuit. CTekIo, ero nojyuyeHue, BUAbI CTEKIIA.

[Tonoxenne w™eramnoB B llepuoanyeckoil cUCTeME XUMUYECKHX OJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB METaJIOB.

Pacnpocmpanenue xumuueckux snemeHmos-memaiios 8 3eMHOU Kope.

Oo6mue ¢usnueckue cBoOCTBa MeTasioB. [IprMeHeHne MeTamioB B OBITY U TEXHUKE.
CrnaBel METaJIOB.

DNEeKTPOXUMHYECKUN ps HampsbkeHuid MeTammoB. OOmme cmocoObl MOMydeHus
METAJJIOB: THUIPOMETAIIYPrus, MNUPOMETAIIYPTUs, »JleKkTpoMmeramutyprus. [lonstue o
Koppo3uu MeTaisioB. CrocoObl 3aIUTEI OT KOPPO3HUHU.

Ob6mas xapakrepuctuka metamuioB [A-rpynmnsl [leproandeckoil cUCTEMBI XUMHUECKUX
aneMeHToB. Hatpuiit u kanuii: nonydenue, pusndeckue U XMMUYECKUE CBOMCTBA, PUMEHEHUE
MPOCTBIX BEHIECTB U UX COCAUHEHUH.
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O6mas xapakrepuctika MetauioB IIA-rpymnmnsl [leproauyueckoil CHCTEMbI XUMHUYECKUX
AJIEMEHTOB. MarHuii W KaiuplUil: mNojydeHue, (uU3MYecKue M XHMUYECKHE CBOMCTBa,
NPUMEHEHHE MPOCTHIX BEIIECTB M HMX coeauHeHWid. JKECTKOCTh BOJIBI U CIOCOOBI €&
yCTpaHEHHUS.

AntoMuHUH: nosTy4eHue, pu3nyeckre 1 XMMUYEeCKUe CBOMCTBA, MPUMEHEHHE TPOCTOTO
BEIIECTBA M €ro coeAnHeHWH. AMQOTepHbIE CBOMCTBa OKCHAA M THIPOKCHAA ATIOMHHHSA,
TUIPOKCOKOMILIEKCHI AJTFOMUHUS.

OO0mas xapakrepucTuka MeTaioB nodounslx noxarpynn (b-rpymm). Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

du3nyecKkue 1 XMMUYECKUE CBOMCTBA XpOMa U €ro coeAMHEeHN . OKCUIbI U TUIPOKCHIbI
xpoma (II), xpoma (III) u xpoma (VI) XpomaTsl U TuXpomarbl, UX OKUCIUTEIbHBIE CBOICTBA.
[Tonyuenue u npuMeHeHue XpoMma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEIMHEHHMH BaxHeinnime
coenuHenus mapranua (II), mapranna (IV), mapranmna (VI) u mapranna (VII). [lepmanranat
KaJusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznyeckue U XMMUYECKHUE CBOMCTBA JKeJle3a U ero coequHeHn. OKCHIbL, THIPOKCH/IBI
u cosm xkene3a (II) u xenesa (I1I). [Tomydenue u nmpuMeHEHHUE Keie3a U €To CIIaBOB.

du3nyeckue M XUMHYECKHME CBOMCTBA Meau M €€ coenuHeHuil. [lonydyenue u
MIPUMEHEHHE MEIH U €€ COEIUHEHHH.

[uHk: nonyyeHue, GU3nIecKrue U XMMUUECKHe CBOMCTBa AMGBOTEpHBIE CBOMCTBA OKCH/IA
Y THUJIPOKCHJIA ITUTHKA, THAPOKCOKOMILIEKCH IMHKA. [I[puMeHeHne HMHKa U ero COeMHEHUH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBPALICHUM: H3ydeHHE
00pasroB HEMETAUIOB; TopeHue cepsul, hocdopa, xemeza, MarHus B KUCIOPOJIC; U3ydEHUE
KOJUIEKIMH «MeTamibl U CIUIaBbI»; B3aUMOJEWCTBUE MLIEIOYHBIX U IIEJIOYHO3EMENbHBIX
METaJJIOB C BOJIOH (BO3MOKHO HMCIIOJIb30BaHKUE BHIEOMATEPUAIIOB); B3aUMOJICICTBIE IIMHKA U
JKere3a C pacTBOPAMM KHCIOT M IIEJIOYEH; KAayeCTBEHHBIE PEaKUWM Ha HEOPraHWYECKHE
AQHUOHBI, KATHOH BOJIOPO/a U KATUOHBI METAJIJIOB; B3aMOJAEHCTBHUE THIPOKCUIOB ATTFOMUHUS U
LMHKA C PACTBOPAMH KHUCJIOT W WIENOYEH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMam
«l"anorenn», «Cepa u €€ co- emuHEHUsD», «A30T U Pocop U X COeTUHEHUD», «MeTalIbl
TJIaBHBIX MOATPYHID, «MeTaibsl MOOOYHBIX MOATPYIII.

Tema 3. Xumus u Ku3Hb

Ponp xumun B o0ecrieueHuu yCTOMYUBOTO pPa3BUTHS YEIOBEUYECTBA.

[TonaTHEe 0 HAyYHBIX METOJAX MTO3HAHUS U METOJI0JIOTMU HAYYHOTO UCCIIEI0BAHMUS.

HayuHble mpuHUUMIIBI OpraHU3allUd XUMHUYECKOTO IpOMu3BOACTBA. lIpomeblnuieHHbIE
CHOCOOBI TMOJTyYeHHUs] BaKHEWIINX BeEIIeCTB (HA MpHMepe MPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCTIOTBI, MeTaHona). I[IpombliieHHble CcHOcOObl TONYYeHHs] METAIOB M CIUIABOB.
XUMUYECKOe 3arpsi3HeHNE OKPYKalolIeil cpefibl U ero nocneactsus. [Ipobiema nepepabomxu
omx0008 U NoOOYHLIX Npodykmos. Ponb XuMuM B 00ECIEYEHUH HSHEPreTHYECKOMN
0e30macHOCTH. [Ipunyunsvl «3e1EHOU XUMULY.

Xumus U 310poBbe 4yenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuna mcnosib3oBaHus
JIEKApCTBEHHBIX IpenaparoB. Poib XUMUM B pa3BUTUN METULIMHBI.

XUMUS UIIK: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE 100aBKU. Posib XuMuu B o0ecrieueHun
MUIEBOI 0€30MMacHOCTH.

Kocmernueckue u mapgromepHsie cpeactBa. beitoBas xumus. IIpaBuna OezomacHOro
UCIOJIb30BAHUS MpenapaToB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpallbHbIe yI00peHus.

CoBpemeHHbIE KOHCTPYKIIMOHHBIE MaTepUallbl, KPacKu, CTEKIIO, Kepamuka. Mamepuanvl
on5 anekmponuku. Hanomexnonoeuu.

Pacyernble 3a1aun:
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Pacuérbl: Macchl BemecTBa uiau 00bEMa Ira30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce 1 00bEMY 0JTHOTO M3 YYaCTBYIOIIUX B PEAKIIUHU BELIECTB; MacChl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB MMEET MpuMecH; Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJAYKTA PEAKIIMM, €CIU OJJHO M3 BEILECTB JaHO B BUJE pacTBOpa C
ONpENENIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA; MACCOBOM JOJHM M MOJISIPHOM
KOHLIEHTPALIMK BEIECTBA B PAacTBOpE; JOJU BbIXOAA MPOAYKTa PEAKUMH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeamerHble CBSI3HU.

Peanu3zanus MeXIpeIMeTHBIX CBsI3€H MPU M3YYEHUU OOLIEl U HEOPraHUYECKOH XUMUU
B 11 kjacce oOCyIIECTBISIETCS Yepe3 HCIHOJIb30BaHUME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U NOHATUMN, IPUHATBIX B OTJAEJIbHBIX IPEIMETaX €CTECTBEHHO-HAyYHOTO IMKIIA.

Obwue ecmecmeenHo-Hay4Hble NOHAMU: SIBJIC€HUE, HAYYHbIN (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaju3, CHHTE3, Kilaccuukanus, MNEepUOJIUYHOCTh, HaOIIOAEHUE, HW3MEpPEHUE,
AKCIEPUMEHT, MOJIEb, MOJECITUPOBAHUE.

Qu3zuka: Matepusi, MUKpPOMHUp, MaKpOMHUp, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKHI yPOBEHb, BEUIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, WJCANbHBIA ra3, (U3UYECKUEe BEJIUYUHBI, €IUHULIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonocus: xnerka, opraHmsMm, -5KocucTeMa, Ouocdepa, MeTadoJM3M, MakKpo- H
MHUKPORJIEMEHTBI, OEJIKU, KHUPbI, YIIIEBOJbl, HYKIIEMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpYrOBOPOT BEILIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

l'eoepagpus: MuHepalibl, TOpHbIE MOPO/IbI, MTOJIE3HBIE NCKOMAeMbIE, TOTUIMBO, PECYPCHI.

YUYEBHUKHN

B 10 xmacce yueObnmk Xwumus 10 xmacc yrayOneHHbIdi ypoBeHb. ABTOphl: O.C.
INa6puensu, N.I'. Octpoymos, C.10O. ITonomapes.

B 11 xmacce Xumust 11 knmacc yrmyOnenHsiid ypoBeHb. ABTopsl: B.B. Epemun, H.E.
Ky3pmenko, A.A. JIpo3nos, B.B. JIynuH.

CUCTEMA OIHEHKHU JOCTUXEHUS INIJIAHUPYEMBIX PE3YJIbTATOB
[IpoBenenue onpoca ydamuxcsi Ha ypokax (MHAUBUAYaAJIbHBIN YCTHBIA OMPOC, OIIPOC IO
UHJUBUAYAIBHBIM 3aJJaHUSIM).
[IpoBenenne MpoOBEPOUHBIX, TPAKTHUECKUX U KOHTPOJIBHBIX PabOT MO TeMaM (COTJIacHO
DO0).
TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC

Ne HaunmeHoBaHnue DJIEKTPOHHBbIE Y4eOHO-
KoaunuecrBo yacos
n/n pa3aesioB U TeM MeTOAMYeCKHEe MaTepHaIbl

Tema 1. TeopeTnueckue
1 OCHOBBI OPraHUYECKOU 21 xumus 10 kimace
XUMHH

2 Tema 2. YriaeBoaopo/ibl 25 xumus 10 kiace

Tewma 3.
Kucnoponconepxamue
OpraHUYeCcKue
COEAUHEHMUS

30 xumus 10 kace

Tema 4.
AzoTcoaepkaiiue
OpraHnyYecKue
COEJIMHEHUS

9 xumus 10 kiace

20


https://edu.271.spb.ru/course/view.php?id=150
https://edu.271.spb.ru/course/view.php?id=150
https://edu.271.spb.ru/course/view.php?id=150
https://edu.271.spb.ru/course/view.php?id=150

Tema 5.

5 BricokoMonekynsipHbie 7 xumus 10 kiace
COCIMHEHUS
6 [TpakTdeckue paboThI 6 xumust 10 kiace
PesepBHOE Bpems 4
OO111ee KOJIMYECTBO YacoB 102
0 IporpaMmme
11 KJIACC
Ne HaumeHoBaHue DJIeKTPOHHBbIE Y4eOHO-
KosmnuecTBo yacos
n/n pa3iesioB U TeM METOANYECKHE MATEPHAJIBI
1 Tema 1. Teopetnueckue 29 11 kJyace yriay0JjaeHHoe
OCHOBBI XUMUHU. H3yyeHue
2 Tema 2. Heopranunueckast 57 11 kJjace yriay0jaeHHoe
XUMUS u3ydyeHue
11 kJyace yriay0aeHHoe
3 Tema 3. Xumus u )KU3Hb 8 e
u3yyeHue
11 kJyace yriay0JjaeHHoe
4 [IpakTrueckue paboOThI 7
u3yyeHue
Pe3epBHOE Bpemst 1
OO011ee KOJIMYECTBO YaCOB 102

0 MTpOTpamMme
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