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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMma 1o XuMuu Ha YpOBHE CpEHEro 0011ero o0pa3oBaHus
pa3zpabotana Ha ocHOoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDexneparnuuy», TpeOOBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIIero
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM ctanjgapte COO, ¢ yuérom Konuenuuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @Penepaumu Ha nepuon jao 2025 roga»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3yYEHHUS 3aHMMAaeT BaXXHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBUSX JUDPepeHITMPOBAHHOTO,
npouibHOrOo 00y4YeHUusi, NPHU3BaHO O00ECeunuTh 0011e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIsL  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX MNpodecCHOHaTbHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TMPUOPUTETHHIX
JTVCHUTLINH.

B mporpamme mo XuMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIYy4aeT
noJpoOOHYI0 HWHTEPHPETAIMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJIEH, COMepKaHus,
pe3ynbTaTOB OOYYEHHS W TPEOOBAHMI K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUN:

e  HMHPOPMAIMOHHO-METOINYECKAs, peaan3alus KOTOPOl oOecreynBaeT
MOJIYYCHHE TPEJCTABICHUS O IIeJSIX, COACpKaHWU, OOIel cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJCTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeNIeJICHUE: MPHUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
M3y4deHusl y4eOHOTO MaTepurasa, KOJMUYeCTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; TTOAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHBHON OCHOBBI
KOHTPOJII U OIICHKA 00pa30BaTENIbHBIX OCTIXKCHHUM O0ydYaromuxcs B
paMKax UTOTOBOHM aTTecTan B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO N3YUCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTICIBbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/pa3/ieiam Kypca;

e JaéT MPUMEPHOE pacTpeeieHIe YueOHOTO BpEMEHU, PEKOMEHTyEeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e mpelyiaracT NPUMEPHYIO IOCIEeI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e JHAET METOAMYECKYK) HHTEPIPETALMIO LeJNed W 3a4ad  U3YYCHUS
mpenMera Ha  yrayOJI€HHOM YpPOBHE C  Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B  CHUCTEME CpeAHero  obmero  oOpa3oBaHUS,



COJIEpXKATEIbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMBbl CPEAHETO OOIIETO
o0Opa3zoBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), & TAKKE
C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHBIX JEHCTBUN
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIMAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh C OOY4YEeHHEM XHUMHUHM Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanus. 3a TIpeellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cojep)kaHus  y4eOHOTo
npeaMera «XHUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTABJISIIOLIECH, KOTOpas JOJDKHA  ONPENENsThCS B COOTBETCTBUM  C
HaIpaBJICHUEM KOHKPETHOTO Npodusist 00ydeHUsI.

B cootBercTBHM ¢ KOHuenTyanbHbiMU TonoxkeHusmu OI'OC COO o
HA3HAYEHUU TIPEIMETOB 0a30BOro W YIIIYyOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupOBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs
XUMHUSL HA YpPOBHE YIIIYOJNEHHOTO W3y4YeHUs HAIMpaBleH Ha peaju3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3Y4YCHHUS CIICLUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHMIUIMH B By3aX W OpraHu3alusXx  CPEIHEro
npodeccroHanbHOTO O00pa3oBaHus. B 93ToM CBsA3M uU3ydeHUE MpeaMmera
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
omnpenenéHHplii  npopuib OO0ydeHHs, B TOM YHCJIE€ C MEPCIEeKTHBOU
MOCJICYIOMIETO TIOJNyYeHUs] XUMHUYECKOrO0 O0pa3oBaHUsS B OPTraHU3AIUSNX
npodeccronansHoro odpazoBanus. Hapsmay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO k maHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTEIbHOM
IpOrpaMMbl CpelHero o01iero oOpa3oBaHMs W3y4YeHUE MpeaMera «XUMHS
OPHMEHTHPOBAHO TAaKK€ Ha pEIIeHWE 3aJad BOCIUTAHUS W COIUAIBHOTO
pa3BUTHS 00yYarolmuXxcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 000OIIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMu  mpeaMera  «XUMHUS» Ha YpPOBHE  YIUIYOJIEHHOTO
U3YYCHUS SBIAIOTCS yriayOia€HHbIE Kypehl — «Oprannyeckast XuMus» u «O01mas
W HeopraHuyeckas xumus». [lpu ompeneneHun MOAXOI0B K OTOOpPY W
CTPYKTYPHOM OpPTaHM3AIlMU COJCPKAHUS ITUX KypCOB B MpOTrpaMMe M0 XUMHH
3a ocHoBy mpuHATH TonoxkeHuss ®I'OC COO o pasznuuusx 0a3oBOro M
yIIyOJIEHHOTO YPOBHEH M3YUYEHUS TIPEMETA.

OcHoBy conepxkanust KypcoB «Opranuueckas xumusiy u «OOmas u
HEOPraHWYEeCKasi XUMHs» COCTaBIIICT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3yUCHHUS MpeAMETa. JTa CUCTEeMa
3HaHUU TIOJy4aeT ONpelelEHHOE TEOPETHUECKOe IOIMOJIHEHUE, MO3BOJIAIOIIEe
OCO3HaHHO OCBOUTH CYIIECTBEHHO Oonbmuii 00BEM  (PaKTOIOTHUECKOTO
MaTepuana. Tak, Ha yriIyOJEHHOM ypOBHE H3ydYeHHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHS 00BbEMA 3HAHMM O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX WX COCIMHEHWM HAa OCHOBE PACIIUPEHUS U YIITYOJICHUS
MIPEACTABJICHU O CTPOSHUH BEIIECTBA, XUMHYECKOU CBS3H U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKHA 3PEHUS XUMHUYECKON
KHHETUKA W TEpMOAMHAMUKH. VI3ydeHWe TepuoguvecKoro 3akoHa U
[lepuonnueckold  CHUCTEMBI ~ XMMHYECKHMX  JJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TIPEJICTABICHUAX O CTPOCHHH aTOMA.
XuMu4deckasi CBsi3b OOBSICHACTCS C TOYKH 3PEHUST SHEPTETHUECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU W PA3PYLICHUH, a TAKXKE C TOUKU 3PEHHS] MEXaHU3MOB €&
oOpa3zoBanusi. M3ydeHwe THUNOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX TMPOIECcCax U DJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BelIECTB. B Kypce OpraHM4eckod XMMHUU MPH PACCMOTPEHUHU
PEaKIIMOHHON CIMOCOOHOCTHM COEIUMHEHUM yIessieTcss o0co0oe BHUMaHUE
BOIIpOcaM 00 DJJIEKTPOHHBIX 3(]dekTax, O B3aMMHOM BIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpOBHA H3Y4YEHHUS [UIS KJIACCOB OMNPEAEiIEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha HUX CTPYKTYpPY M XapakTep JAOMOJHEHHH K oO0uiei
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEpPXKAHUU MpeaMeTa g KIacCOB XHUMHUKO-(DU3UYECKOTO
npoduiiga 6osbiioe 3HaYeHHE OyAyT UMETh 3JIEMEHThl y4eOHOTro MaTepuala 1o
obOmeit xumuu. [lpu u3ydeHun mnpeaMera B JTAHHOM cllydyae akIEeHT OyIeT
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IIPEICTABICHUS O CTPOSHUU BELLIECTB U JIPYTOE€.

B 1O e Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OroN0orUYecKoro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH JiJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XWMUYECKOW OpraHu3aiiy KIETKH Kak
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOM BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJbI, OEIKHU, YTIEBOJIbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY’KAaT OCHOBOW [JISl M3YUYEHHUS
CYIIIHOCTH TpOI11eccoB (POTOCUHTE3A, IbIXaHMSI, TUIIEBAPEHUS.

mwiaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEHAayYHbIX METOJIOB TO3HAHUS W OMbITa MPAKTUYECKOTO TMPUMEHECHHUS
HAyYHBIX 3HAHUU H3y4YeHHUE TMpeaMmeTa «XUMHUsS» Ha YrIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEJAMETHBIX CBA3SIX C YYCOHBIMU MPEAMETAMU, BXOIAIIUMHU B
COCTaB  TMpeAMETHBIX  obnactelr  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u nHbopMaTHKa» 1 «PycCkuii SI3bIK U IUTEpATypay.

[Ipu usydeHuu yueOHOTO TpenaMeTra «XUMHs» Ha YriayOJaEHHOM YpOBHE
TaK)ke, KaKk Ha YpPOBHE OCHOBHOTO W CpemHero oOmiero obpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajayeil  MEPBOCTENEHHOW  3HAYMMOCTH  SIBIIACTCS
dbopMHpOBaHWE OCHOB HAyKH XHUMHH Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOW [IEITEIbHOCTH YEJIOBEKAa W OJHOI0 U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Pernenue 3Tod 3amauu Ha YriayOinEéHHOM
YPOBHE U3YUYEHHUSI IPEAMETA MPEANOJIAaracT pealnu3aluio TaKuX eyei, Kak:

e (opMupoBaHue MNpeEACTaBICHUI: O MaTEpHATLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUM NPUPOABI, O MECTE
XUMHUHU B CHUCTEME €CTECTBEHHbIX HayK W €€ Beaylued poJid B
o0OecrieueHn YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
MPOOJIEM IKOJIOTHIECKOM, IHEPTETUICCKON U THUIIEBON OE30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEpIuy, B oOecrieueHnn pPalOHAIBHOIO
IPUPOIONIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJIbTYyphl 4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;



OCBOCHHUE CHCTEMBl 3HAHUW, JEKAIMX B OCHOBE XHMHYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYUYHOU KApTHUHBI MHpa:
(GyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOPUNA XUMHH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIIUM, O
XMMUYECKOM PaBHOBECHM, PACTBOpaxX M JTUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHne y  0OydYaromUXcsi  OCO3HAHHOTO  TOHUMAaHUSs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOUEBBIX UAECH M MpoOIeM COBPEMEHHOM XMMHH, JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUs  SIBJICHUW, MMEIOLIUX  E€CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPAMOTHOTO pelIeHUs MpoOJeM, CBS3aHHBIX C XWUMHUEH,
IIPOTHO3UPOBAHUs, aHajlW3a MU OLEHKU C IMO3ULHUM HKOJOTMYECKON
0€e30macHOCTH  TOCHIEJICTBUI  OBITOBOM U MPOW3BOJICTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMWYECKHM MPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAyYHBIX METOJax IIO3HaHWUS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBICHHUM, MMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUUECKOU JIESITEIBHOCTU U ITIOBCEAHEBHOM KU3HMU.

B miaHe peanuzanuu MEepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIETOCTHOM CUCTEMBI CpelHero o01ero oopa3oBaHus MpU U3y4YEeHUU
npenmera «XuMUs» Ha yrayOn€HHOM ypOBHE 0COOYI0 aKTyaJdbHOCTh
IpUOOPETAIOT TaKUE 1IETU U 33741, KaK:

BOCTIUTaHWE YOCKIECHHOCTH B TII03HABAEMOCTH SBJICHHIA TMPUPOIHI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUHN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH o0Oydaromuxcs, (GOpMHUPOBAHUE Y HUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpPa30BaHHWIO U HETPEPHIBHOMY
00pa30BaHMI0 KaK YCIOBHUIO YCHENIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

dopMUpOBaHNE YMECHHI W HABBIKOB Pa3yMHOIO MPHPOIOIOIB30BaHNS,
pPa3BUTHE  DKOJOTHYECKOW  KyJIbTYphl, TMPUOOPETEHHE  OIbITA
0OIIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmee 4YHMCIO YacoB, MPEIYCMOTPEHHBIX JJs HW3Y4YeHHS XHUMHUU Ha
yrayOJIeHHOM YpOBHE CpeiHero odmiero ooOpa3zoBaHus, coctasisieT 204 yacos:
B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer wu 3HaYeHUWE OPraHUYECKOM XUMHUH, MNPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAUHEHUIA.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUA. BaneHTHplE BO3MOXKHOCTH aToMa yriepoaa. XUMUYECKasi CBS3b B
OpraHUYeCKUX COCAMHEHUSX. THUMbl TUOpUIM3AIMKM aTOMHBIX OpOuTaNeu
yraepoja. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN). TUIBI TIEpeKpbhIBaHUS aTOMHBIX OpOuTanei, 6- u -
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl paspbhiBa CBsI3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHE O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust cTpoeHusi opraHmdyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE TIPEACTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIMHEHUH. MOJEeKyIspHble W CTPYKTYpHbBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenetHas. WM3omepus. Buasl wu3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JEKTPOHHbIE A(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COeIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccupuKalvu OpraHUYEecKUX BemecTB. [loHaTHE O
GyHKIIMOHATBHOU CpYIIIIE. I'omonorus. ['omonornueckue pAabL.
Cucremarnueckass HoMmeHkiaTypa opranudeckux coeauHenut (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENECH.

OcobeHHocTy U KiaccuUKaIUs OpraHuYecKux peakiuii. OKucIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB U HX MPEBPAILCHHI:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHl MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psij; aKkaHoB, 001mas popMyia, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKaHOB,
sp3-rubpuansanus aTOMHBIX OpOMTaNEl yriepoma, G-CBA3b. (DUIMYECKHE
CBOWCTBA QJIKaHOB.

XUMUYECKHE CBOWCTBA AJIKAHOB: PEAKLMM 3aMEUICHUs, W30MEpU3allvu,
JNETUAPUPOBAHUS, LIMKIU3AIMH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mias  Qopmyna, HOMEHKJIaTypa U H30MEpHs.
OcCOoOEHHOCTH CTPOEHHUSI W XHUMHYECKUX CBOMCTB MajbiX (LMKJIOMPOIAH,
MUKJIOOYTaH) © OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAIKAHOB.
CnocoObl MoJIy4eHUs U MPUMEHEHNE IUKIOAIKAHOB.

Ankenpl.  ['oMonorm4eckuid  psng = ajdKeHOB, oOmas  dopmyIa,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
QJIKEHOB, Sp~-THOpHAM3alMs aTOMHBIX OpOHUTallel yriepoja, G- U T-CBS3H.
CrpykTypHas U reoMmeTpuyeckas (Luc-TpaHc-) u3oMepus. Dusnueckue



CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOWCTBA: pEAKIUU MPHUCOCIUHEHHUS,
3aMEIIeHUS] B 0-TI0JI0KEHUE TIPU IBOMHOM CBSI3H, MOJIUMEPHU3ALUN U OKUCIICHHUS.
[IpaBuno MapkoBHrkoBa. KauecTBeHHbIE peaklMd Ha JABOMHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccudukanus aJIKaJNEeHOB (compsikEHHBIE,
U30JIUPOBAHHBIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M HM30MEepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHIM3AIMsl aTOMHBIX oOpOuTanei yriepoja.
@dusnyecKkrue  CBOMCTBA  AJIKMHOB. XMMHMYECKHME  CBOMCTBA:  PEaKUUU
NPUCOEANHEHUS, AUMEPU3AIMU U TpUMEPU3ALMNHU, OKHUCIEeHUS. KucioTtHbie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHIIEBYIO TpPOWHYIO CBsI3b. KauecTBEeHHBIE
peaKkiMu Ha TPOMHYIO CBs3b. CIOCOOBI MOTYYCHUS U IPUMEHEHHUE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa H  H30MEpHUsA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKybl OeH3ona. dusnyeckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHHUS
B OCH30JbHOM KOJIBIIE U YTIEBOAOPOJIHOM paJUKale, Peakiuu MPUCOSTUHECHHUS,
OKuCJeHHEe ToMosioroB Oenzona. [lpencraBieHne 00 OpPUEHTUPYIOIIEM
JIEUCTBUM 3aMECTUTENIe B OEH30JbHOM KOJBIIE Ha MpUMEpPE aJIKUIbHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB ctuposa. llonmumepusarus
crupodia. CriocoOBI TOyYeHNs 1 IPHMEHEHNE apOMATHICCKUX YITICBOAOPOJIOB.

[Mpuponueiii  ra3. IlomytHeie HedTanble rTa3pl. Hedts u e
npoucxoxaenne. KaMeHHbI yTroiab UM MPOAYKThl ero mnepepadboTku. CrocoOsl
nepepaboTKu He(THU: TMEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTuTHYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, LHUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOAHOIO M CIIMPTOBOTO
pactBopa mEnoyn. BzauMoelicTBiue UraqoreHalIKaHOB ¢ MarHUeM U IUHKOM.
[TonatTe 0  METa/UNIOOPraHMYECKUX  coeAuHeHusx.  Mcmolsib3oBaHue
TJIOTEHIPOU3BOIHBIX YTJIEBOJOPOJAOB B OBITYy, TEXHUKE W TP CHHTE3E
OpraHUYeCKUX BEILECTB.

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUsI BEIIECTB M UX MPEBPAILICHUI:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),
KaueCTBEHHBIX PEAKIIMK yTIEBOJAOPOIOB PA3INYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOPA MEPMaHraHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapyXeHHEe yriiepoja W BOJIOPOJia B OPTaHMYECKUX BEIECTBAaX, MOITYYECHUE
ATWJICHA M W3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmMu «HedTb» u
«Yromp», ¢ oOpaslamMu TIaCTMAacC, KaydyKOB W PE3WHBI, MOJIECTUPOBAHHE
MOJIEKYJI YTIEBOJIOPOJIOB U raJOTr€HIPOU3BOIHBIX YIIIEBOIOPO/IOB.

Kucsopoacoaep:kamniue oprannyeckue coelnHeHs.

[IpenenvHbie ogHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
MEeTaHOJia U 3TaHo’da). ['omosnormueckuii psia, obmias Gopmyna, HU30Mepus,



HOMEHKJIaTypa U kjaccudukanusa. Du3NUecKue CBOWCTBA MPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOOOpOAHBIE CBSA3M MEXIAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHUCIICHHUS,
B3aUMOJCHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peakuus Ha OJHOATOMHBIE CHHUPTHL. JlelicTBME 3TaHONIA U
METaHOJIa Ha opraHu3M uenoBeka. CrnocoObl MOJyYeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJUKOIb U IHUIEPUH. PU3NYECKUE U
XUMHUYECKUE  CBOWMCTBA:  pEaKUMM  3aMEUICHUs,  B3aUMOJCHCTBHE  C
OpPraHUYE€CKUMH W HEOPTraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklus Ha
MHOTOaTOMHble  crnupThl.  [IpencraBieHue O  MEXaHU3ME  pPEAKLIHM
HykiaeomibHOro 3ameiienus. JleiicTBue Ha opraHu3m uesnoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoEHHE MOJIEKYJIbl, B3AUMHOE BJIUSHHE THUIPOKCOTPYIIIBI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peronsa. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (¢enona. KauectBennole peakiuu Ha (eHosn. TokcuyHOCTh (peHona.
Crnioco6bl ostydenus u npuMenenue gpenomna. denondopmanbaeruaHas cMoIa.

KapOonunbHble cOEIUHEHUS — aibJCTUIbl W KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psjabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyia, U30MepUsi U HOMEHKIIaTypa. DPu3nuecKre CBOMCTBA
anbACTUJOB M KETOHOB. XUMHUYECKHUE CBOMCTBA albJETHIOB U KETOHOB:
peakuuu npucoeauHeHusl. OKUCIICHHE allbJIETUIOB, KAUECTBEHHbIC PEAKIIMU Ha
anbaeruabpl. CrocoObl MOyYeHUsS! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeJeinbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJT KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznueckre CBOWCTBA OJHOOCHOBHBIX TMPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKUs dTepUPHUKAIINU, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYPaBBUHOW KHUCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX J(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKApPOOHOBBIX KUCIOT. [IpencraButenu BeICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAasl, NATbMUTUHOBAS, OJICMHOBAS, JIUHOIEEAA, TUHOIEHOB8As KUCIOTBHI.
CriocoObl IOJTydeHHS ¥ IPUMEHEHUE KapOOHOBBIX KHCTIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psa, obmas Gopmyia, usoMepus u
HOMEHKIaTypa. Ouzndeckue U XMMUYECKUE CBOMCTBA: THAPOJIM3 B KUCIOW U
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckre 1 XMMUYECKHE CBOMCTBA JKUPOB: THAPOJIU3
B KUCJOW U IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEpMKAIIUX
OCTAaTKHU HENPEIEIbHBIX KUPHBIX KUCIOT. XKupsl B mpupose.

MBpbI14 KaK coJI BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBIE.

Obmas xapakTepuctuka yriaeBoaoB. Kinaccudukauus yrieBogoB (MOHO-,
IU- W ToJucaxapujbl). MoHoOcaxapuIbl: TJIOK03a, (pPyKTO3a, TalaKkTo3a,
pubo3za, nezokcupr0o3a. OU3NYECKUE CBOMCTBA M HAXOXIEHUE B TMPHUPOJE.
dorocuHTe3. XUMHUYECKHE CBOWCTBA TIJIIOKO3bL: pEAKIUMUA C YYaCTHEM
CHHUPTOBBIX M aJIbJETUIHOW TPYII, CIUPTOBOE U MOJOYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne TIIIOKO3bl, €€ 3HAaY€HHWE B JKU3HEACSATENBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajlbTO3a H JAakKro3a. BoccTaHaBIMBaOIIME W



HEBOCCTaHABIIMBAaOIIME aucaxapubl. [ maponus aucaxapuaos. HaxoxaeHne B
npupojsie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmai, TIMKOTEH W IeJUTI0NI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Dusnueckne
CBOWCTBa Kpaxmalla H IeJUTIONO03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPONN3, KAdeCTBEHHAs peakius ¢ HOJOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOJIN3, TMOdydeHHe dGUpOB IeuTono3bl. lloHaTtne o006
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIUPTA B ajbJCTH Ha PACKAIIEHHOW METHON
IPOBOJIOKE, OKHCIICHHWE ATHJIOBOTO CIHpPTa JAUXPOMATOM Kaius (BO3MOYKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIMM Ha aJlbJIETUIbI (C
ruapokcusiom  auammuncepeOpa(l) u  rugpokcuaom  meau(Il)), peaxiums
rmnepuHa ¢ ruapokcuaom  Menu(ll), xuMuueckue CBOMCTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBUE pPACTBOpA TJIIOKO3bl C THAPOKCHIIOM
meau(1l), B3aumoelicTBre Kpaxmaia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX
3amau o TemaM «CrnupTtel U denonb», «KapOoHoBbIe KUCHOTHI. CIOXKHbBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHusl.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHrue MoJIeKys, o01mas Gpopmyia, u3oMepusi, HOMEHKIIATypa U
¢usnuecknue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3AUMOJCHUCTBUAE MEPBUYHBIX AMUHOB C
a30TUCTON KUCH0TOW. COJId allKUIIAMMOHMUSL.

AHWINH — MNOpPEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWIMHA. B3anmMHOE BIMSHHE TPyl aTrOMOB B MOJIEKYJE aHWIMHA.
OcoOEHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadecTBEHHbIE peakinuu Ha
anwnH. CrnocoObl MONMydYeHHUsT W TPUMEHEHHE anudaTUYeCKUX AaMHHOB.
[Tony4yenue aHwIMHA U3 HUTPOOESH30JIA.

AmuHokucioTel. HoMeHknaTypa u nuzomepusi. OTaelibHble IPEACTaBUTENN
0-aMUHOKHCJIOT: TJIMIMH, aJaHuH. Ouszndeckue CBOMCTBA aAMHUHOKHUCIOT.
XYWMHUUYECKHE CBOWCTBA aAMUHOKUCIOT Kak aM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHUM, DPEaKIMs TOJMKOHJIEHCAIUA, OOpa30BaHHWE NENTUIHOW CBS3H.
buonorunueckoe 3HaueHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTHIOB.

benku kak npuponassie noaumepsl. [lepBuuHas, BTOpUYHaAs U TpETUYHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIHN3, JEHATYpAIHs,
KaueCTBCHHBIC PEAKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalvs OCIKOB MpHU HArpeBaHUU, IIBETHBIC
peaknuu Ha O€JIKM, peIIeHWe OSKCIEPUMEHTAIBHBIX 3a7a4 10 TeMam
«A3oTconepkaliye — OpraHMyeckue  coelauHeHus’» U «Pacro3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokoMoJIeKy ISIPHBIE COCTUHECHUS.

OcCHOBHbIE TIOHSITUS XHMHUU  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHMUIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPU3ALUU, CPEIHSSL
MoJeKyJsipHas macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COEMHEHUN — MTOJMMEPU3ALUS U MOJIMKOHICHCALHS.

[Tonumepubie matepuanbl. IlnacTMaccsl (MOJUMATUIICH, MOJUMPOIUIIEH,
MOJIMBUHWIIXJIOPU ], TOJUCTHPOJ, TOJUMETUIMETAKPUIAT, TOJUKApOOHATHI,
noJIMATUIICHTEpEePTaNIaT). Y T3 U IepepadoTKa TIaCTHKA.



DOnacToMepbl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE  KaydyyKu
(6yTaIMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUITUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CHEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCIepUMEHTAIbHBIE METOAbl U3YyYEHHsI BEIIECTB W UX MPEBPAILCHUIA:
O3HAaKOMJIEHWE C oOpasllaMi TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenue MoneKkyJsipHON (QOpMYIIbI OPraHUYECKOTO COSTUHEHHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMYJIbl OPTaHMYECKOTO COEIUHEHUS Mo macce (00BEMY)
IIPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
pEaKIMM W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJIYKTa PEaKIMh OT TEOPETUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4YeEpe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHH, TPUHATHIX B OTACIBHBIX
IpeIMETax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHUSA: SIBJICHWE, HAay4YHBIH (aKT,
TUI0Te3a, TEOpHUs, 3aKOH, aHalu3, CHUHTEe3, Kiaccudukaius, HabOI0JIeHUe,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (M3MYECKUE BEITUYHMHBI, CAMHUIIBI U3MEPEHUs, CKOPOCTh, IHEPTHs,
Mmacca.

buonorus: kinetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, IbIXaHUE, OCJIKH, YTJICEBOJbI, KUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMeHTHL.

['eorpadusi: mose3HbIe UCKOTTaeMble, TOTUINBO.

TexHoNOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHUTAHUA,
MOIOIIIME CPENICTBA, MAaTEPUAIIBbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XMMMH.

AtoMm. CocTtaB aTOMHBIX s1€p. XHUMHYECKUH 3JeMEHT. H30Tomsbl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIa. DHEPreTUYECKUE
YpPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccupukanus XUMHUYECKHX
DIIEMEHTOB (s-, P-, d-, f-amementrr). PacnpeneneHre 3J1eKTPOHOB MO aTOMHBIM
opbutansiM. OJNEKTPOHHBbIE KOHPHUIypalMd aToOMOB 3JIEMEHTOB IEPBOTO—
4eTBEPTOro MEPUOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUU, JIIEKTPOHHbBIE
KOH(UTYpaIi HOHOB. DJIEKTPOOTPULIATEIBHOCTD.



[lepuonnueckuii 3akoH u llepuonndeckass cucremMa XUMHUYECKHX
snemeHtoB  J[.MI. MenneneeBa. CBsI3p  NEPUOJUYECKOTO  3aKOHA W
[leproguyeckoil CHUCTEMbI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHeE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam. 3HaueHUe nepuoandeckoro 3akona J1.1. Menaeneena.

XuMHUYeCcKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAsi,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIM.  DHeprus W JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON cBs3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HX TE€OMETPUUYECKHMM CTpPOCHHEM (Ha Tmpumepe
COEMHEHUI PJIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEIMHEHUsAX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareib,  JIMTAHIbl.  3HAY€HUE  KOMIUIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o qucnepcHbIx cucteMax. Mctuanbie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHIIEHTpAI[UU PaCTBOPOB:
MaccoBasl I0JIs BEILIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HaceiieHHbie
Y HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanms v HOMEHKJIATypa  HEOPraHMYECKUX  BEIECTB.
TpuBuanpHble HAa3BaHUA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH |
OpraHUYECKON XMMUHU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIICHUS DHEPTUU MPU XUMUUYECKHX peakiusax. TertoBbie 3¢ eKTh
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHWMHUYECKOE pPaBHOBECHE.
Koncranta xumnueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA IMOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPALlUA BEUIECTB,
ydacTByromux B peakuuu. [Ipuanun Jle [larense.

Onektposutuueckas nuccoruanusa. CHlIbHbIE M CIIa0ble AJICKTPOJIUTHI.
Crenenp aucconumannu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoanwiii mnokazatens (pH) pactBopa. I'maponus cosneil.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakunu. (CTeneHb OKHUCICHUS.
Oxkucnutens M BOCCTaHOBHUTENb. [Ipoliecchl OKHUCIEHHSI M BOCCTAHOBIICHHSI.
Baxnelinme OKHCIHTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
pa3loXKEHNE MNEPOKCHAA BOJIOpPOAA B MPHUCYTCTBUM KaTaau3aTopa, MOIEIU
KPUCTAJUTMYECKUX  PEmETOK, TMPOBEACHUE PEAKIMd HMOHHOTO OOMEHa,
ONPENEITICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASTHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIHH U TOJOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xummusi.



[Tonoxxenue HemetrasmoB B llepuoanueckold cucremMe XUMHUYECKHX
sanemeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

Bonopoa. Ionydenue, ¢pusndeckne U XMMHUYECKUE CBOWCTBA: PEaKLUU C
METaJZIaMAd M HEMETa/UIaMH, BOCCTAaHOBUTEIBbHBIC CBOMCTBA. [ MApHUIIBIL.
ToNNMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoayyeHus, Gpu3nueckue u
XAMUYECKUE CBOMCTBA. ["a;moreHoBOIOPOIBI. Baxnernmmue
KHUCIIOPOJICOJIEpKAIllUEe  COCMHEHUs  TaloreHoB.  JlaboparopHble |
IIPOMBIIICHHBIE CIIOCOOBI MOJTyYeHUs rajioreHoB. [I[puMeHeHre rajJoreHoB u ux
COCMHECHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyYEeHHUS
Kuciopoaa. PU3ndecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI ¥ IEPOKCUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI MOMy4deHUs, (puudyeckue u
xuMuueckue cBorictBa. CepoBomopon, cyiabduasl. Oxcun cepoui(IV), okxcun
cepbl(VI). Cepaucras u cepHasi KUCJIOTHI M uX cojiu. OCOOEHHOCTH CBOWCTB
cepHoil KUcIOThl. [IpuMeHeHne cepbl U €€ COEqUHEHHUI.

Azor. HaxoxJeHnue B mpupojie, CIOCOObI TOJy4eHHs, (PU3NUYECKHE U
XUMHYECKUE CBOMCTBAa. AMMUAK, HUTpUAbL. OKcuapl a3zoTa. A30THUCTasT H
a30THasl KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHne a30Ta U ero COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxaenue B mpupoje, CriocoObl MOaydeHHs, (U3HISCKUE U
xumudeckue cBorctBa. Pochuanl u dhochun. Okcuasl docdopa, dochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopubie
yI0OpeHus.

VYriepon, HaxoXJIeHHWE B TMpUpoje. AJUIOTPONMHBIE MOAUBUKAIUY.
dusnyeckue W XUMHUYECKHC CBOMCTBA INPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepogom. Oxcup yriepona(ll), oxcun yrnepona(IV), yronphas kucinoTa u e€
cosid. AKTUBUPOBAHHBIN Yroiib, aacopouus. Dymnepensl, rpadeH, yraepoaHbie
HAaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOAOM, U
€ro COCAMHECHUM.

Kpemunii. Haxoxaenne B mpupoze, CocoObl moaydeHus, pusndeckue u
xuMuueckue cporictBa. Okcupg kpeMuusi(IV), kpeMHUEBasi KUCIOTA, CHIIMKATHI.
[IpumeneHue kpeMHHsI W €ro coeauHeHuil. CTEKJIO, €ro MoJy4eHUue, BUIbI
CTEKJIA.

[Tomoxenne w™etauioB B Ileproanyeckoil cuUCTEME  XHUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHYCCKUIN psii HampspkeHud MetauioB. OOmume crnocoObl

MOJTy4YECHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAIUTYPIusl,
anektpometautyprus. [lonstue o xoppo3un MeramioB. CrocoObl 3alIUTHI OT
KOPPO3UHU.

Obmas xapakrepuctrka mMetamioB [A-rpynnst [leproguueckoit cuctembl
XUMUYECKUX OJJeMeHTOB. Hatpwii w Kamuii: moiydeHue, (QU3NUECKue u
XUMHAYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHHM.

Obmas xapaktepuctuka metamuioB [IA-rpynmer [lepuoauueckoit cuctembl
XUMUYECKUX DJIEMEHTOB. Marnmii W KajbIUW: MojydeHue, (Qusnyueckue u



XUMHUYECKHNE CBOWCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB M HX COEAUHECHUM.
XKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: ToNydyeHue, (U3MYEeCKUe U XUMHUYECKHE CBOWCTBA,
NIPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OO6miass xapakTepuCTHKa MeETaIOB TMo0ouHbIX mnoarpynn (b-rpymi)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

Pu3nuecKre U XMMUYECKUE CBOMCTBA XpoMa M €ro coeaquHeHUil. OKCHIbI
u ruapokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMatsl, Ux
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne Xxpoma.

®u3nueckue M XHMHYECKHE CBOWCTBA MApraHlla U €ro COEIUHEHUM.
Baxueitmue coenunenus wmapranua(ll), mapranna(IV), wmapranna(VI) u
mapranna( VII). [lepmanranat kamusi, ero OKUCIUTENbHBIE CBOMCTBA.

Ou3nueckue M XUMUYECKHE CBOWCTBA JKe€le3a M €ro COCIMHEHUH.
Oxcunpl, rugpokcunbl u conu kenesa(ll) wu sxeneza(Ill). Ilomydyenuwe wu
IPUMEHEHHUE 5KEJI€3a U €ro CILIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
Y IPUMEHEHUE MEU U €€ COCAUHEHUI.

[uuk: monydenue, pu3nMuecKue U XMMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA H THAPOKCHAA LHMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IprMeHeHne IUHKA U €0 COCTMHEHU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPALICHUIL:
U3y4eHue 00paslloB HEMETAIOB, TOpeHue cephl, hocdopa, xene3a, MarHus B
KHCJIOPOJIE, U3YUYECHHUE KOJUIEKIMH «MeTalibl U CIUIaBbl», B3aUMOJEHCTBUE
HIEJIOYHBIX W I[IEJTOYHO3EMEJIbHBIX METAUIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKAa M JKele3a ¢
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAaUECTBEHHbIE PEAKIIMM Ha HEOPraHUYECKHUE
aHUOHBI, KaTHOH BOJOPOAA U KAaTHOHBI ~METAaUIOB, B3aHMOZACHCTBHC
THAPOKCU/IOB AIFOMUHHS M LIMHKA C PACTBOPAMHU KHCJIOT M IIEIOYCH, PeLICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMam «l'amorensn», «Cepa U €€ COeIMHEHUs»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTannsl TIaBHbIX NOATPYII,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA U KM3Hb.

Ponp xumum B oOecrniedeHMH YCTOWYMBOTO Pa3BUTHS YEIOBEYECCTBA.
[TonsaTre © Hay4yHBIX METOJAaX TO3HAHMS W METOJOJIOTUM HAYyYHOTO
HCCIICIOBAHMSL. Hayunsie PUHIUIIBI OpraHu3aluil  XUMHUYECKOTO
mpou3BOACTBA. [IpoMBINIUIEHHBIE CHOCOOBI MOMYYEHUS BaXKHEHIITMX BEIIECTB
(Ha nmpuMepe NPOU3BOACTBA aMMHaKa, CEPHOM KHCJIOThI, METAHOJA).
[IpompiniieHHBIE CTIOCOOBI TMOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro ImociaeAacTBusa. Ponb xumum B
o0ecTieYeHUN dHEPIeTHICCKONM 0€30IMacCHOCTH.

XuMmusi W 300pOBbe uenoBeka. JlekapcTtBeHHble cpeactsa. Ilpasuia
WCIIONB30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Ponb XuMUM B pa3BUTHH
MEIULIHBI.

XuMHUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUAIIEBbIE J00aBKU. Posib XuMun B
o0ecreyeHny NUIIeBoil 0€30MMacCHOCTH.

Kocmernueckne n mapdromepHsie cpenctBa. bertoBas xumus. [IpaBuma
0€30MacHOT0 HCIOIb30BaHUS MPENnaparoB OBITOBOW XMMHUU B TMOBCEIHEBHOMN
KU3ZHU.

XuMug B CTPOMUTENIbCTBE: BAXKHEHUIINE CTPOUTEIbHBIE MaTEpUAIIbI
(11lemMeHT, OETOoH).



XUMHUSIT B CEIbCKOM XO03siicTBe. (OpraHuvyeckue W MHUHEpaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPaCKH, CTEKJI0, KEpaMHUKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuértpl: Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CJIM OJHO W3
BEILIECTB MMEET IpUMECcH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBAa) IMPOJIYKTA
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCOBOM JIOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpALlMM BEIIECTBA B PACTBOPE, JOJM BBIXOAA IMPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOJACITMPOBAHHE.

®dusuKa: Marepus, MHUKPOMHpP, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, HSHEPreTUYECCKUHN
YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBa,
UJeadbHbId Ta3, (PU3NUECKHWE BEIMYMHBI, CIUHMIIBI H3MEPEHUs, CKOPOCTH,
SHEpPTus, Macca.

buonorus: kieTka, opraHusM, 3KOocuUcTeMa, Owocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKHPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
MIPOMBIIJICHHOCTh, (papMalleBTHYCCKAs] IPOMBIIIJICHHOCTb, IPOU3BOJICTBO
KOCMETHYECKUX IPEINaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPHUAJIOB,
3JIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATbI OCBOEHHS IIPOTPAMMBI 110
XM HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJICAYIOIIUE COCTABISIONIUE: OCO3HAHHE
OOy4aroIMMUCS POCCUMCKOM TpaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAIlMM K OOyYEeHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYaroniuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUJIaMU H HOpPMaMH
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpa)xaroT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUUYECKOW JIEeATeNbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUSI O COLMAJIbHBIX HOPMAaX M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEeAUI0
OTCYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO
MPUJIOKEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JIaHHBbIE HAYKU €CTh pe3yJbTar
JUTMTENIbHBIX ~HAONIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TTOWCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U PAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanu3ze  WHPOpPMAIMK O  TEPEJOBBIX  JIOCTHKEHHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBATh CHUTYyalldd, CBS3aHHbIE C XUMHUYECKHUMHU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEICHUE U MOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
ITOCJIEACTBUAN IMOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:



MOHMMAaHUsI IIEHHOCTEH 370poBOro M 0Oe30macHoro olpasza JKHU3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3UYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

cOOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIECTBAMU B OBITY,
MIOBCEHEBHOM KU3HU, B TPYJOBOU JI€TEILHOCTH;

MOHUMAaHUS IIEHHOCTH TMPABUJ WHIWBUIYAIbHOTO M KOJUIEKTUBHOIO
0€30I1aCHOr0 TOBEJCHHUS B CHUTYaIUSX, YIPOXKAIOIIMX 3I0POBBI0O U KU3HH
JIIOJICH;

OCO3HAHWA  TMOCJIEACTBHUM M HENPUITUA  BPEAHBIX  MPHUBBIYEK
(yrmotpe06aeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEHICHUM MPAKTUYECKUX 3a]ad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETr0 Kjacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUM;

YBOKEHUS K Tpyay, JIOASM TpyJa MW pe3yjJbTaTaM TpPYyAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPacKTOPHUH
oOpazoBanusi, Oyaymieit npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IEJIECO00PA3HOTO OTHOMICHHS K MPHUPOJAEC KaK MCTOYHHKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHHS TJI00AJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHns BONPOCOB PAlMOHAIIBHOTO MPUPOAOTNOIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, NPUHOCAIIMX BpEd OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJICICTBUS IPEANPUHUMAECMBIX ICUCTBUM U MIPEOTBpAIIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpbl, OIbITA JAESITEIBHOCTH SKOJOTMYECKOM HAMNpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHON U COLMAIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHMBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MIPUPOIBI U YETOBEKA, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHU JJS COBPEMEHHOU
UUBWIM3ALMU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEepPUATBHOW KYJIBTYpPHI, B PEIICHUU TIO0ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPIETUUECKOM,



NUIIEBOM U DKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU  MEAUIUHBI,
00ecreyeHn YCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHali3a U OOBICHEHMS SIBICHHIM
OKPYXAIOIIET0 MUpa U MPOUCXOASANIMX B HEM H3MEHEHUU, YMEHHUs JAesaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HAa OCHOBE HAyYHbIX (AKTOB U HMMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATENbCKOMN 1€ TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
poeccCuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJIbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOUYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXIUCUUILITMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIeHayYHbIE MOHSATHUS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEU(UKYy METOIOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PpETYyJsATHBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATTBHON KOMIIETEHITUU O0YJarOIINXCS,

CIIOCOOHOCTH O0yJarOIINXCSI UCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI W YHHUBEPCAJIbHBIE
y4eOHbIe ICVCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh 1IN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTaThl JEATEIIBHOCTH C IOCTABJICHHBIMU
LIEJISIMU;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHNE MOHSTHSI 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUM;



BBHIOMpaTh OCHOBAHUSA M KPUTEPUM JUIS KIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX PEaKIIN;

yCTaHABJIMBaTh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXKIEHUsl (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
aQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEYHS B pacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

IPUMEHSTh B  TIpoIlecCe€ TMO3HAHUS  HUCIOJIb3yeMble B  XUMHH
CHMBOJINYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
IpeACTaBIeHUs] — XUMHWYECKHMH 3HaK (CMMBOJI) JJIEMEHTa, XHUMHYECKasl
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKUMH — TPHU PEHICHUU Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC
IIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HAaBBIKAMU CaAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHMUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATENBLHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/iad, MPUMEHEHHIO pPa3IHUYHbIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUYHBIX HCTOYHHMKAX HHoOpManuu (HaAy4HO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl HTepHeTa), aHATM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm
MIPE/ICTABIICHMUSI, KPUTUYECKA  OIEHWBaTh €€  JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METOIbI IPU TTOUCKE U
orbope wuHPOpPMAIMKA, HEOOXOAUMOMN MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

MpruoOpeTaTh OMBIT UCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpMY TpEACTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KAadeCTBE CpeICTBa MpH padoTe C
XUMUYECKON WH(}OpMaImen: NPUMEHSITh MEXIpeAMeTHbIe (pu3nyueckne u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmysbl,  abOpeBUaTypHI,
HOMEHKJIATYPY;

HUCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TEMBI B X0/ AUAJIOra
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C Hp@SGHTaHHCﬁ PE3YJILTATOB MMO3HABATEIBLHOU JACATCIIBHOCTH,
IMOJIYUYCHHBIX CaMOCTOATCIIBHO HWJIKM COBMCCTHO CO CBCPCTHUKAMH IIPpH
BBIIIOJJTHCHUHX  XHMMHUYCCKOI'O OKCIICpPHMCHTA, HpaKTHHGCKOﬁ pa60T1>1 I10
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 q)OpMYJII/IpOBaTB BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/IH 1 0OMeHa MHEHUSIMH.

PerJISITI/IBH])Ie YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESTENbHOCTh, OIpeneisas €€ LEeau U 3aJadd, KOHTPOJMPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JIEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aay, BbIOMpaTh Haubosee
3¢ (PexTuBHBIA CcNOCOO0 MX pElIeHHs C YYETOM MOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IIPOTpaMMbl 10 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOIiero oOpa3oBaHUs BKIIOYAIOT
cneruduyueckue sl yueOHOTO peaMeTa « XUMHUsH HayIHbIC 3HAHUS, YMCHHUS U
CIIOCOOBI ICHCTBUIM IO OCBOCHHUIO, HHTEPIIPETAIIMH U MTPEOOPA30BAHMIO 3HAHHM,
BUJIBI JICSITEIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHHWHN B
Pa3TUYHBIX YYCOHBIX CUTYyAIlUSIX, @ TAK)KE B PEaTbHBIX JKU3HEHHBIX CUTYAIUX,
CBS3aHHBIX C XUMHUEH. B mporpamMme mo XWMHH TPEIMETHBIE PE3yJIbTAThI
MIPEICTABJICHBI TIO TO/IaM H3yUCHUS.

10 KITACC

IIpeameTHble pe3yapTaThl OCBOEHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MECT€ M 3HAYEHHUU OpraHUYeCKOn
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00€CNeYeHUH yCTOMYHNBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUH MPOOJIEM 3KOJIOTUUECKON, SHEPTeTUUECKON
M TUIIeBOW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuanoB, HOBBIX MCTOYHHUKOB SHEPIHHM, B OOECIIEYEHUH PALMOHAIBHOIO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIECH KYJIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;



BJIQJICHUE CUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOINOJIATAlOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJICKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpPOWTANM, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUS aroMma, ruOpuamu3anusi aTOMHBIX OpOMTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBbHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YIIIEpOJHBIN
CKeneT, (yHKIHMOHAIbHAs TpYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (F€OMETPUYECKAsl, ONITUYECKAsl), U30MEPhI, TOMOJIOTMYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJA- U a30TCOACPIKAIINE OPTraHUYECKUE
COEAMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUSI; TEOpUH, 3aKoHbl (mepuoamueckuit 3akon J[. WM. Menpeneena,
TEOpUsl CTPOEHUS OpraHnyeckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLIECHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBJICHHUW; TNPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIM U ME30MEPHBINA d(PPEKThI, OpUEHTAHTHI | 1
Il poma); dakronoruyeckue CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEUINIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJIOBeKa, OOIIMWX HAy4HBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOACTBA (HAa MpHUMEPE MPOU3BOJCTBA METAHOIA,
nepepaboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTh XapaKTePHbIC MPU3HAKU TIOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (PopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTh:  OKHUCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTABJICHHSI DJICKTPOHHOTO OanaHca dTUX PeaKIHii, peakiiuii HOHHOTO 0OMeHa
MyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTaBIMBAaTh  MOJIEIM  MOJIEKYJl  OPraHMYECKUX  BEMIECTB IS
WJUTIOCTPALMKA KX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJINBATh MPUHA/JICKHOCTD
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
ompenenéHHOMY KJacCy/TpyIie COCNWHECHHM, JaBaTh WM Ha3BaHUA TIO
cucrematniueckod HoMmenknatype (IUPAC) u npuBOauTh TpUBHAIBHBIC
Ha3BaHMS [JI1 OTACJIbHBIX NPEACTaBUTENCH OPraHUYECKUX BEIIECTB (ITHIIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIJIMKONb, (eHon, Gdopmanbaerus,
aleTaNbJIeTu]l, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAS,
OJICMHOBAsA, MAJbMUTHHOBAS KHUCIOTHI, TJUIIMH, aJJaHWH, MajbT03a, QPYKTO3a,
AQHWUJIMH, JUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACISITh BHUJI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (KOBaJEHTHAas U HOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);



c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJIOKEHHS TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. bytiepoBa s OOBSICHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENIEH Pa3IuYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATHYECKUX YTJIE€BOJOPOJOB, CIIMPTOB, aJbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OEJIKOB, YIieBOJ0B (MOHO-, - U
MOJIMCaXapuJiOoB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOM CBSI3U (G- U TM-CBSI3M), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIQJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeToJaX IIO3HaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
AKCIIEPUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMCHHS  INIPUMCHSITH  OCHOBHBIC  OIEpaIluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICJACTBEHHBIX CBA3CH — JIs
VU3YUYEHUSI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TMOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jiee OCO3HAHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl 0 XHUMHUYCCKUM
dbopMynaM ¥ yYpaBHCHHMSIM XHUMHUYECKHX pEaKIMi C HCIOJIb30BAHUEM
bu3udecknx BenWuMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIICCTBA),
XapaKTepU3yIOIIUX BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXJECHUI0O XMUMHUYECKON (OpMyIbI BemiecTBa MO HW3BECTHBIM MaCCOBBIM
JOJISIM ~ XMUMHUYECKHX  JJIEMEHTOB, TMPOJYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIICHHBATH C ITO3UIINHA SKOJOTMYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOM H
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEILIECTB, MCIOJIb30BATh MOJYYCHHbIE 3HAHUS JUISI OPUHSATHS TPAMOTHBIX
pEIIeHu Mpo0JieM B CUTYaIUsX, CBI3AHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydYEHHE M U3YYEHHE CBOMCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHUCJIOPOACOIEPKAITUX OPTraHUYECKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBHBIX
3a/1lady MO PACIO3HABAHUIO OPTaHWYECKHX BEMIECTB) C COOJIIOJCHHUEM IPaBUI
0e30macHOro oOpalleHusi ¢ BeUIeCTBAaMH M J1TaOOpaTOpHBIM 000pYAOBaHUEM,



dbopMyIupoBaTh I€b HCCIEIOBAHUSA, MPEJICTABIAT, B pa3aIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIF0aTh MpaBHJIa YKOJIOTHYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIICHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHANIPABICHHBI MOUCK
XMMHYECKOM WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPeICTBa MaccoBoil nHpopMarmu, FIHTEepHET u Apyrue),
KPUTHYCCKH aHATM3HPOBATh XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ 1
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuueckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ poJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, YHEPreTUYECKON U TMHUIIEBOMN
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEUYECHUHN PAIMOHAIIBHOTO MPUPOJIONIOJIb30BAHUS, B
GbopMHpPOBAHMK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TaKke
AKOJIOTUYECKA OOOCHOBAHHOTO OTHONICHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS — XUMHUYECKMH JJIEMEHT, aTOM, SJpO aroma,
M30TOIbI, O3JCKTPOHHas 000JI0Yka aroma, s-, P-, O-aromMHBIC OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTauIndecKas,
BOJIOPOJIHASA), KPUCTA/UIMUECKas peIIETKa, XUMHYECKas peakiusi, pacTBop,
3JIEKTPOJIUTBL, HEIIEKTPOJHUTHI, SJICKTPOJIUTUUYECKAs AUCCOLHMALMSA, CTEICHb
JUACCOLIMALNY, BOJOPOJHBIA IIOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeaKInH, CKOPOCTh XHUMHYECKON pEeaKIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DJIEKTPOJIUTHUYECKON
nucconuanuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUS
MAaCChI BELIECTB, 3aKOH COXPAaHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peaKkusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICMCTBYIOIIMX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIME B OCHOBE NMOHMMAaHWS NPUYMHHOCTH W CUCTEMHOCTH XHUMHUYECKHUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSX; MPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX PEaKUHUN, TEPMOAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
TUCTIEPCHBIX CHCTEMax; (PaKTOJOTMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
MOJIyYeHUH W 0€30MacHOM HCIIOJIb30BAaHWM BAXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON NESITEIHHOCTH YEJIOBEKa, OOMIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHM: BBISBISATh XapaKTEPHbIC MPU3HAKU MMOHATHH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU ONMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHii,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENEATh BAJICHTHOCTh U  CTENEHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XUMHUYECKON CBA3M W THUIA KPUCTAJUIMUECKOW PEmETKU, OOMEHHBIM |
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIJIAaCCU(DHUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA [0 UX COCTABY, XMMUYECKHE PEAKLIHMHU MO Pa3IUYHBIM IPU3HAKAM
(uucimy M cOCTaBy pearupyromiux BEHIECTB, TEIIOBOMY 3(QeKxTy peakiuwu,
U3MEHEHUIO CTENEHEW OKHUCIEHUS D3JEMEHTOB, OOpPAaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
H. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTENFHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHMX 3JIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOAOB
Ilepuomnueckoir  cucrembl .M. MengeneeBa, HUCHONB3ysd  MHOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOUTaNIN», «OCHOBHOE U BO30YXIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB M UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MenzaeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJIEMEHTOB HAa OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKME CBOWCTBA BELIECTB PA3JIMYHBIX KIIACCOB, ITOATBEPXKAATh
CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPTaHMYECKUMHU BELIECTBAMHU C
IIOMOILBIO YPABHEHHN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUU ITOCPEICTBOM COCTABJIEHUSI SJIEKTPOHHOIO
OajlaHca JTHX pEaKIMi, PEeaKIMuid MOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUU THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUETOM UX IHEPreTUUECKUX XAPAKTEPUCTHK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOW PEAKIMHA B 3aBUCUMOCTH OT PA3JIWYHBIX
(akTOpoB, a TaKXKe XapaKTep CMEIICHUS XHWMUYECKOTO DPABHOBECUS TOJ
BJIMSIHUEM BHEIIHMX Bo3nercTBuil (mpuHuun Jle IllaTtense);

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHWMHUYECKHE PEaKIIHH,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHCJIOThI, aMMHUAKA,
oOmye Hay4YHble MPUHLMIIBI XUMHUYECKUX TMPOHU3BOJACTB; IIEIECO00Pa3HOCTh



NPUMEHEHHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH
3pEHUS COOTHOLICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUM O METOJAaX HAY4YHOIO
MO3HAHUA SIBIICHUW TpPUPOALl — HAOIIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS XMMUYECKHUX SIBIICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B MOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATHSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
Jutst 00Jiee 0OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCT, YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» M «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM O0O0bEMa Tra3za MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCEe WM O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO TUCCOIUAIIUU; MAaCChI
(oOBEMa, KoMYecTBa BEIIECTBA) MPOIYKTA PEAKIUU, €CIU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAE pacTBOpa C OMNpPEACIEHHON MaccoOBOM Jloei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEAEHUE pEakiuii HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompeseseHNe Cpebl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIH, peIIeHHe
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamie» u  «Hemeramnws»y) ¢
coOmro/leHeM TpaBuil  Oe30macHOro  oOpamieHuss ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEJICTABIIATh B PA3IMYHON (OpME Pe3yNIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COONIOAaTh TMpaBWia  TOJb30BAHUSA
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM 000pYyIOBaHUEM, OOpAIICHUS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU T10 BHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO00pa3HOr0 TOBEACHUS B OBITY U
TPYJIOBOM NIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
MPUPOTHON Cpenbl W JIOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHsI, OCO3HABATh
OMACHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTaHU3MbBI OINpPEACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M y4eOHO-
HayYHas JUTepaTypa, CPEeACTBA MaccoBoi MHpopmanuy, HTEepHET U Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUICCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
WCIIOJI30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOW ydeOHOW  3amayei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3je/ioB DJieKTpoHHbIe (1uppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Ipenmer opranuyeckoii
11 xuMuu. Teopus cTpoeHHs 8 bubnnoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no pazneny 8
Pasznen 2. YrieBoaopoabl
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LHOK
' yr p ’ https://m.eds00.ru/d69df650
[IUKJTOATKAHBI
Henpenenbubie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBONOPOLEL ’ https://m.eds00.ru/d69df650
QJIKaTUCHBI, AJTKUHBI
53 Apomaruyeckue 3 bubnuoreka [IOK
' YIIIEBOAOPOILI (apeHBI) https://m.eds00.ru/d69df650
[TpupoaHbIe HCTOYHUKH
24 rIJ)Iell)soﬂo 0JI0B U UX 4 bubmmorexa [JOK
' Y AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bub6nuorexa [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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YIJIEBOJIOPOJIOB

https://m.edsoo0.ru/d69df650

Uroro no pazaeny

35

Pasznea 3. Kucaopoacoaepxamme opraHudeckKu

€ coeJMHeHus

bubmuoreka [JOK
31 Criuprt. dexon 1 https://m.eds00.ru/d69df650
KapOouunbHbie
COCIUHEHUS: aJIbJICTH/IbI U
3.2 keToHbl. KapOoHOBEIE 21 bubmorexa [JOK
' - hap https://m.edso00.ru/d69df650
KHCI0THI. CIIOKHBIC
a¢upsl. XKupbl
bubmuorexa [JOK
33 Y TIeBOMEL J 1 https://m.eds00.ru/d69df650
Hroro no pasaeny 41
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust
41 AMUHEI. AMUHOKHUCITIOTEL. 19 1 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BeicokoMoJieKy AsIpHbIe COCIHHECHUS
51 BricokomonexynsipHbie 5 bubnuoreka [IOK
' COEIMHEHUS https://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBLIEE KOJIMYECTBO
102 3

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KIIACC

HaunmenoBanue

KoaudecTBO 9acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoTshI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMHYECKHX
sneMenToB [. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmoreka [IOK
' peaxImu https://m.edso0o.ru/2dd57f24
Hroro no pazgeny 39
Pa3nen 2. Heopranmueckasi XuMust
bu6mmorexa [JOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanbl 23 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

https://m.edsoo.ru/2dd57f24

Uroro no pazgeny o4

Pa3gen 3. XumMus u ;Ku3HbL
MeToanl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 bubnnorexa [IOK

' ) https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro mo pazneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102

[NPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




IMPOBEPSIEMBIE HA EI'D IIO XUMWUM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Koxa npoBepsiemoro IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoBaHUSA NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus
1 Bragenue cucreMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET:

OCHOBOIIOJIATAIOIIME TMOHATHS (XMMHYECKUI JIEMEHT, aTOM, H30TOIIbL, JIEKTPOHHAsE 000JI04Ka aroma, S-,
p-, 0-2JeKTpOHHBIC OpOUTAIM aTOMOB, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aTroMa, MOH, MOJCKYIa,
BAJICHTHOCTb, JJICKTPOOTPHULIATEILHOCTh, CTEIICHb OKHCIICHHS, XUMUYECKasl CBsI3b (G- U M-CBS3b, KPATHbBIC
CBSI3M), THOpHIM3AlMs AaTOMHBIX OpOWTaNel, KpHCTAUTMYeCKas peuiéTka, MOJb, MOJISIpHAs Macca,
MOJISIDHBIA  00BEM, MOJSIpHAsT KOHLIGHTpAIMs, pPacTBOPbl (MCTHHHBIC, JUCHCPCHBIC CHCTEMBI),
KPUCTAIOTUIPATHI, YIJICPOAHBII CKeneT, (QYHKIMOHANbHAS TPYIIa, PaJUKal, U30MEpbl, CTPYKTypHas
dopmyna, uzomepus (CTpyKTypHas, reomerpudeckas (LMC-, TPAHCH3OMEPHsI), FOMOJIOTHYCCKUH Psi,
TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOJA- M a30TCOAEPIKAIUE COCIWHEHHUS, OWOJOTHMYECKH AaKTUBHBIC
BemecTBa (YriaeBoAbl, KHUPHI, OENKH), MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOIECKYIISIPHBIE
COEIMHEHUS, KPEKUHT, PHU(OPMHHT, THIIBI XMMHYECKHX peaKkIHui (OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC,
9K30- M OHAOTEPMHYECKHE, pEeaKkIMd HWOHHOTO OOMEHa, TOMO- M TeTepPOTeHHbIe, OOpaTHMbIE H
HEOOpaTUMbIE), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTUYECKAsl IUCCOLHUANNS, CTEICHb
JHMCCOIMALINY, OKHCIHUTENb, BOCCTAHOBUTEb, JIEKTPOIU3, CKOPOCTh XUMHUYECKOH PEaKINU, XUMUIECKOe
paBHOBECHE)

11

TEOpUU U 3aKOHBI (TEOpUS XMMHUYECKOTO CTpOEHUsl opraHudeckux BemectB A.M. bytiepoBa, Teopus
AIEKTPOJIUTHYECKON aucconuaruu, [lepuonnuecknii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl),
1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHU S3BIK XUMHH, MHPOBO33PEHYECKHME 3HAHUS, JICKAIIMEe B OCHOBE
ITIOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUHCTECMHOCTH XHUMHUYCCKUX $IBJ'ICHI/II>1, COBpeMeHHBIe HpeJICTaBJ'IeHI/ISI 0
CTPOCHHH BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX

1.3 NpeaACTaBJICHUA O MCXaHHU3MaxX XHUMHUYCCKUX peaKuHﬁ, TEPMOIUHAMHUYCCKUX W KHUHCTUYCCKHUX




3aKOHOMCPHOCTX HUX IMPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

(baKTOJIOFI/I‘-IeCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHUH U 0e30I1aCHOM  HCIIOJIb30BaHUU

14 . .
BOXHEHIIINX HEOPTaHUYCCKUX U OPTraHUYECKUX BEIISCTB B OBITY U MPAKTHYECKOH JIEATEIHHOCTH YeJIOBEeKa
15 oOuirie Hay4yHble MPUHIUIBI XUMHUYECKOTO0 MPOU3BOJCTBA (Ha IMpUMEpE MPOU3BOJICTBA CEPHOUM KHUCIOTHI,
' aMMHakKa, MeTaHoJa, mepepadoTku HedTH)
2 ChopmMupoBaHHOCTH YMEHUI BBISIBIISATH:
91 XapaKTepHble MPU3HAKU U B3aUMOCBSI3b U3YYEHHBIX MMOHATHI, IPUMEHITh COOTBETCTBYIOIIHNE MOHSATHUS TPU
' OIHMCAaHUU CTPOCHHS U CBOMCTB HEOPraHUYECKNX U OPTaHUYECKUX BEIECTB M MX MPEBPAICHHIA
99 B3aMMOCBS3b XMMHMUYECKUX 3HAHUI C MOHATHUSMHU U NPEJCTABICHUSMHU APYTUX MPEIMETOB il Oonee
' OCO3HAHHOTO MOHUMAaHUS 1 00BSICHEHUS CYITHOCTH MaTepUaIbHOrO €MHCTBA MUPa
3 ChopmMupoBaHHOCTH YMEHHUS UCIIOJIB30BATh:
HAaUMEHOBAHMSI XMMHUECKUX COCIMHEHUN MEXKTyHApOJHOTO COH3a TEOPETUYECKON U MPUKIAJIHON XUMHUH
3.1 U TpUBHANBHBIE HA3BaHMUS BEIIECTB, OTHOCAIIMXCS K M3y4YEeHHBIM KJlaccaM OpraHu4yecKux u
HEOPTaHMYECKUX COCTUHEHUI
392 XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OPMYJ HEOPTaHHYECKUX BEIIECTB, MOJICKYJISPHBIX H
' CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX M CKEIICTHBIX ) (DOPMYIT OpraHUIEeCKHIX BEIICCTB
4 CpopMUpOBaHHOCTh YMEHHUS KIACCUDUIIMPOBATD:
41 HEOPraHWYeCKUE BEIICCTBA, CAMOCTOSITEILHO BBIOMpATh OCHOBAHUS W KPHUTEPUU U KIACCHU(PHKAIIU
' M3y4aeMbIX XUMHICCKUX O0HEKTOB
42 OpraHMYecKHe BEIIeCTBA, CAMOCTOATENILHO BHIOMPATh OCHOBAHUS M KPUTEPUH IS KITACCU(DUKAIIH U3ydaeMbIX
' XHUMUYECKUX 00BEKTOB
43 M0 Pa3IMYHBIM TPU3HAKaM (YUCITy M COCTaBy PEardpyrolMX BEMIECTB, TEIIOBOMY AS((EKTy peaKiuy,
' M3MEHEHHUIO CTETICHEH OKHCIICHHS DJIEMEHTOB, 00OPAaTUMOCTH PEAKIHH, YIACTHIO KaTalIN3aTopa)
5 ChopMmupoBaHHOCTE yMEHHUS XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U

B036Y)K,Z[éHHOM COCTO}IHI/II/I) 1 MOHOB XMMHYECKHX dJeMEHTOB 1 — 4 TICpUoa0B Hepno;u/lqecxoﬁ CUCTEMBI




JI.W. MenpesneeBa U UX BaJCHTHbBIC BO3MOKHOCTH, MCIOJIb3YS MOHATHS S-, p-, 0-3JIEKTPOHHBIE OpOUTAIH,
SHEPreTHYECKHE YPOBHU

ChopmupoBaHHOCTH YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U

6 .
00pa3yeMbIX MU COeIMHEHHUH TI0 IEpHOJaM U Tpynam
7 ChopMupoOBaHHOCTh YMEHUS COCTABIIATh YPABHEHUS XUMHUECKUX PEAKIUN U PACKPHIBATH UX CYITHOCTb:
71 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM IOCPEACTBOM COCTABICHHS 3JEKTPOHHOTO OanaHca 3THUX
' peakuuii
79 yYpaBHEHUS pPEaKIUil pa3lW4YHbIX THUIIOB; MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEakuil HOHHOTO OOMeHa,
' YUUTHIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA
73 peakuuii TUApOIM3a, Peakiuil KOMIUIEKCOOOpa3oBaHUsA (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA H
' AITFOMUHUS )
8 CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:
HAa KOHKPETHBIX MpPUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHONW CIHOCOOHOCTH OPraHUYEeCKUX
8.1 COCIMHEHUI OT KPaTHOCTH U TUIA KOBAJIEHTHOW CBS3M (G- M TM-CBS3M), B3AUMHOTO BJIMSHHS aTOMOB U
' IPYIII aTOMOB B MOJIEKYJIaX, @ TAaKXkKe OT 0COOEHHOCTEH peann3aluy pa3IMyHbIX MEXaHU3MOB IIPOTEKAHHS
peaxkuui
8. XapaKTepHble XMMHUYECKHE CBOWCTBAa BEIIECTB COOTBETCTBYIOIIMMM SKCIEPUMEHTAMH U 3aIllUCAMU
' YPaBHEHU XUMHYECKUX PEAKIUI
ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BATh COCTAB U BaKHEHININE CBOMCTBA BEIIECTB, IPUHAUISKAIIUX
9 K ONpeleNnéHHbIM KiaccaM M TpYIIaM COEIMHEHHWH (IIPOCThle BEIIECTBa, OKCHUAbI, TUAPOKCHIBI, COJIH;
YTJIEBOOPO/IbI, IPOCThIE FPUPHI, CIUPTHI, (PEHOIIBI, AJIbJETUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE
5(UPBIL, KUPBHI, YTIEBOIbI, AMUHBI, aMUHOKHUCIIOTHI, OCITKN)
10 ChopmrpoBaHHOCTH YMEHHSI IPOBOIUTH PACUETHI IO XUMUYECKUM (OpMYsIaM U YpaBHEHHUSIM XUMUYECKHUX
peaxkiuil ¢ MCTIoIb30BaHUEM (PU3NUECKHUX BEIMUUH:
101 Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 MCXOAHBIX BEIIECTB JaHO B

BHJIE PACTBOpA C OMNpee]EHHON MAacCOBOM JI0JIe pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE (MMEeT




MIPUMECH )

10.2

MacCOBOM MIM 00BEMHOM J10JTH, BBIX0/1a TPOIYKTA PEAKIIUH

10.3

TEIUIOBOTO 3P deKTa peakimii

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

10 HAXOXKJCHUIO XUMUYIECKOU (POpPMYIIBI BEIIecTBa

11

BJ'IaI[eHI/Ie CHCTEMOM 3HAHUM O MCTOJAaX HAYYHOI'0 ITIO3HAHUA SIBJICHUM IMpHUPOJbI, HCIIOJIIBL3YCMBIX B
CCTCCTBCHHBIX HAyKaX W YMCHUC IIPUMCHATH I3THU 3HAHUSA IMPU IKCICPUMCHTAIIBHOM HCCICA0OBAHUN
BCIICCTB U A OOBSACHEHHUST XHMHUYECKHX HBHCHHﬁ, HMCHOIIUX MCCTO B IIPpUPOAC, HpaKTquCKOﬁ
JIEATSIILHOCTH YeJIOBEKa U B IMIOBCEIHEBHOM JKU3HU

12

CdhopMHpPOBaHHOCT YMEHHUSI NMPHUMEHSTH (MCIIOIB30BAaTh) 3HAHUS O COCTaBE M CBOWCTBAX BEIIECTB IS
OKCIIEPUMEHTAIILHOM TIPOBEPKU TMIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH IIPOTEKAHUS XHUMUYECKUX
peakuuii ¥ IIPOrHO3MPOBAHUS BO3MOXKHOCTEH MX OCYILECTBICHMS; CUCTEMHBIE XMMHMUYECKHUE 3HAHUA JUIL
OOBSICHEHUS! U TNPOTHO3MPOBAHUS SIBIICHUM, MMEIOIIMX E€CTECTBEHHOHAYUYHYIO NPUPOAY; Uil HPUHATHUS
I'PaMOTHBIX pEIIEHUH POoOJIEM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CchopMupoBaHHOCTh yMEHHs IUIAHMPOBATh M IPOBOANUTh XMMHUYECKHH SKCIIEPUMEHT (TOJIyuyeHHe MU
U3Y4YECHHE CBOWMCTB HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIUHU YIJIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OPraHMYECKHX BELIECTB, PELICHHE JKCIEPUMEHTAIbHBIX
3ajjad 10 pAaclO3HABAHHWIO HEOPraHWYECKMX W OpPraHMYeCKMX BEILIeCTB) C COOJIOACHUEM MpPaBUII
Oe3omacHoro oOpaleHHs ¢ BelecTBaMU M JIabOpaTOpPHBIM 000pyJOBaHUEM; (HOPMYIHPOBATH LIEIH
UCCIIEIOBAaHMs; TPEACTaBIATh B pa3IUuHOM (opMe pe3ysnbTaThl SKCIEPUMEHTa, aHAIW3UPOBaTh U
OLICHMBATh UX TOCTOBEPHOCTh

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBISATH LIEJCHANPABICHHBI MOUCK XHMHUYECKOM HH(OpManuu B
pa3IUYHbIX MCTOYHMKAX (Hay4yHas U yuyeOHO-Hay4yHas JTUTeparypa, CpecTBa MacCoBOM MH(OPMALIUH, CETh
WnTepHer u apyrue), KpUTHUECKH aHATU3UPOBaTh XMMHUYECKYI0 HH(poOpMaiuio, nepepadarbiBaTh €€ U
HCTIOJIb30BATh B COOTBETCTBHH C IMIOCTABJICHHON yueOHOM 3a1aueit

15

CdopmMupoBaHHOCTh YMEHHSI TIPOTHO3MPOBATh, AHAIM3HPOBATH W OIEHWBATH MH(OpPMAIMIO C TIO3UIUI




HKOJIOTUYECKOM O€30MacHOCTH TMOCJIEACTBUN OBITOBOM W TMPOWU3BOACTBEHHOW [ESATEIHLHOCTH YEIOBEKa,
CBSI3aHHOH C MepepadoTKoM BelecTB; chOPMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha
KHUBBIC OpPTaHM3MBI OINpPENEIEHHBIX BEUIECTB, MOHHMMAsi CMBICT IOKa3aTessl MpPeebHOM JIOMYyCTUMOM
KOHIIGHTpAlluK, M TOSACHATh Ha IMpUMepax CIOCOObI YMEHBIICHHS W MPEeJOTBpAILEHUs] MX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA

EI'2 1O XUMHUU
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernyueckre OCHOBBI XUMUU
Crpoenue BemiectBa. CoBpeMeHHasi MOJENb CTPOCHUsI aroma. PacmpeneneHue 3JieK?
11 ypoBHsM. Kiaccupukanus XUMAIECKUX d1eMeHTOB. OCOOEHHOCTH CTPOCHHUS YHEPTeTH
’ p-, d-3nemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAsT KOH(DY
AJIEKTPOHBI
[Tepuonuueckas cucreMa xumuueckux sneMentoB .M. MenneneeBa. ®usnueckuii CMb
12 J.N. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX
' rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COE
Y TUAPOKCUJIOB
1.3 BanentHocTs. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS
Bunbel xumudeckoi cBsi3u (KOBaJIGHTHAsl, MOHHAsA, METAJTIMYECKasi, BOJOPOJIHASL) U M
14 MexMonekyiapHble  B3auUMOJEHUCTBUs. BemiecTBa MOJIEKYJISPHOTO M HEMOJIEKY!
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIITNYECKO]
15 Xumnyeckas peakius. Knaccudukanus XMMHUECKUX PEaKIMi B HEOPTaHUYECKOW U O
' COXpaHCHHSI MACChI BEIIECTB
1.6 CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB
1.7 TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxumudeckue ypaBHEeHUs
18 OOpaTtumble peaknuu. XUMHYeCcKoe paBHOBecHe. DaKTOphI, BIUSIONINE HA COCTOSHUC
' [Tpunanun Jle Hlarense
19 OnektponuTrueckas auccoruans. CuiabHbIe U cnadbie dJeKTpouThl. Cpesia BOIHBIX |
' HeUTpanbHasi, menouras. CTeneHb JUCCOmMaIi. Peakiiy HOHHOTO 0OMeHa
1.10 I'unponus coneit. Monnoe mpoussenenue Boabl. Bogoponusiil mokaszarens (pH) pactsop
111 CriocoObl  BbIpaKeHMsI KOHILEHTPAllMd pacTBOPOB: MaccoBas JI0Ji1 PacTBOPEHH
' KOHIIeHTpanus. HachIeHHbIe 1 HEHACHITIICHHBIE PACTBOPHI, PACTBOPUMOCTD. Kpuctasi
112 OKHCIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. [loBeneHne BemecTB B cpefax ¢ pa3HEk
' AJIEKTPOHHOTO OajaHca
1.13 DNEeKTPOJIM3 PACTBOPOB M PACIIABOB COJICH
2 OCHOBBI HEOPTAaHUYECKON XUMUHU
2.1 Krnaccudukanus Heoprannueckux coeAnHeHnii. HoMeHkaTypa HeOpraHn4eckux Bellec
59 XWMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPUN, KAJIMA, KATbIIUH, MAarHHH, aJIfO}
' MeJb) ¥ uX coequHeHni. O0mme crocoObl MOIyIeHHUST METANIOB
53 XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, ¢ocdopa,

COEIMHEHUH (OKCHJIOB, KUCIOPOJACOAECPKAIIMX KUCIOT, BOAOPOIHBIX COSTUHEHUN)




2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCcCal

2.5

#H#HPartH## nenTruKaus HEOPraHUYECKUX coeMHeHN. KauecTBeHHbIE peakiny Ha |
Y MOHBI

OCHOBBI OPraHMYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX COSAMHEHUN A.
CKEJIET OpraHM4YecKod MOJeKynbl. KpaTHOCTh XMMHMYECKOW CBS3M. S- U P-CBA3HU. Sf
opOuTaneil aTOMOB yriiepoaa. 3aBHCUMOCTh CBOICTB BEIIECTB OT XHMMHYECKOTO CTp
I'omonornueckuii psa. Mzomepus u nzomepsl

3.2

[TonsaTue o pyHKIMOHANBHOI rpymie. OpueHTamoHHbIe 2P PEKTH 3aMecTUTENeH

3.3

Hpe,Z[CTaBJ'IeHI/IC 0 KHaCCI/I(I)I/IKaI_[I/II/I OpraHU4YCCKUX  BCIICCTB. HOMGHKJ’IaTypa (
(CI/ICTeMaTI/ILIeCKaH) W TPUBUAJIbHBIC HA3BAHU Ba)KHEHIINX HpeﬂCTaBI/ITeHeﬁ KJIaCCOB Op.

3.4

CBOOOTHOpAMKATBHBIA W HMOHHBIM MEXaHU3MbI peaknuu. lloHsTHE O HyKiIeodwmie
MapxosnukoBa. [IpaBuno 3aiinieBa

3.5

AnkaHpl. XMMHMYECKHE CBOMCTBA aJKaHOB: raJorcHupoBaHuC, JACTUAPHUPOBAHUC,
KPCKUHI', U30MCPpH3alHs, I'OPCHUC. HOHy‘IeHI/Ie AJIKaHOB. HHKHO&HK&HH. CHeHI/I(bI/IKI
MaJIbIM pa3MCpOM IUKIJIA. Peakuuu MMPUCOCIMHCHUA U PAJUKAJIBHOT'O 3aMCIICHU A

3.6

AJIKEHBI. XUMUYECKUE  CBOWCTBA: peakuu  MPUCOEAUHEHUS (ramorenun
THIpOTaJIOreHUPOBaHKe, THJIpaTalys), TOPEHUs, OKUCIEHUS U nonuMepusanuu. [poms
CHOCOOBI OJTYyYEHUS AJIKEHOB

3.7

AJ'IKa,I[I/IeHBI. XHWMHUYECKHE CBOMCTBA ajIKaJHCHOB: pCaKknun MpUCOCANHCHUA (FI/I,I[pI/Ip
TOpCHU U TOJIMMCPU3aAlNU. HOJ'Iy‘leHI/IC AJIKaAUCHOB

3.8

AnkuHBl. XUMHUYECKHE CBOMCTBA: PpEaKIMHM IPUCOCAUHEHMs (TaJoreHUpOBaHUE, T
THIPOTaJIOT€HUPOBAaHKE) KaK CIIOCO0 MOIYYEHUsI OJIMMEPOB U APYTUX MOJE3HBIX PO
I'openue aneTuinena kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKU U pe
aleTHIICHA

3.9

ApeHLI. XuMHueckue cBoiicTBa OeH30a: pcakuuu BHCKTPO(pI/IJ'ILHOFO 3aMCIICHUS, TP
FaJIOFeHI/IpOBaHI/Ie). Peaknus TropCHUA. OCOOCHHOCTH XHMHYECKHX CBOMCTB TOJY
OCOOCHHOCTH XHUMHUYECKHUX CBOMCTB CTHUpOJIA. HOJ'II/IMepI/BaI_II/I}I CTHUpOJIa. CnocoObl
ApOMATHYCCKUX YIIJICBOAOPOAOB

3.10

Cruptsl. IIpeaenbHble OJHOATOMHBIE CIUPThL. XUMHUYECKHE CBOMCTBA: B3aMMOJAECHCT
YCTaHOBJICHUSI HAJTUYHS THAPOKCOTPYIIIBI, C TAJIOTEHOBOJIOPOIaMU KaK CIIOCO0 TMOJTyder
U MEXMOJEKyJapHas aeruapatauus. Peakuusi ropenus. [lomydeHue sTaHona: pea
ruapaTanys STUIeHa. DTWICHIJIMKOJIb U TTIMIEPUH KaK MPEACTABUTENH MPEICITbHBIX MH:

3.11

®denos. XuMHUUYECKHE CBOMCTBA eHoa (peakiiuy ¢ HaTpueM, THAPOKCUIOM HATpHUsl, Opc

3.12

Anpneruapl.  XUMHYECKHE CBOWMCTBA TPENCTBHBIX AallbICTHAOB: THAPHPOBAHUE; [
KapOOHWIBHYIO TPYIITY (peakiusi «CepeOpsHOTO 3epKajiay, B3aUMOJICUCTBUE C THAPOKC
MPEENbHBIX ABACTHIOB: OKHCICHHE CIHPTOB, THIApATAIWs aleTHiIeHa. AIETOH K
OCOOCHHOCTH peaKIIui OKUCIICHUS alleTOHA

3.13

KapOoHoBBIE KHCTOTHI. XUMHYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX KapOOHC




XHMHYECKHX CBOMCTB MypaBbHHOﬁ KHCJIOTHI. HonyquI/Ie npeaAcIbHBIX OJHOOCHOE
OKHCJICHHUEC QaJIKAHOB, aJIKCHOB, IICPBUYHLIX CIHUPTOB, aJIbACTHI0B. Bricmme Ip€,
Kap6OHOBBIe KHCJIOTBI

3.14

Crnoxuble 3¢upbl U Kupbl. CrocoObl MOMyYeHHS CIOXKHBIX 3(upoB. OOpaTHMOCT
[IpumeHeHHne CIOXKHBIX (PHUPOB B MUIICBOM U MApPIOMEPHONW MPOMBINUICHHOCTH.
IIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMUYECKUE CBOMCTBA KUPOB: THIPUPOBE
WIA OMBUICHUE, KHUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJYYSHHS COJIEH BBICIINX Kap(
COJIM BBICITMX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOWMCTBA TJIIOKO3bI: PEAKIMU C YYaCTUEM CIHPTOBBIX U alIbJETUJIHOI
Opoxxenue. IlpuMeHeHue TIOKO3bI, €€ 3HAYEHHE B >KU3HENEATEIBHOCTH OPTaHU3M
MaibTOo3a. BoccTaHapnuBarolue U HEBOCCTaHABIUBAIOLIUE aucaxapuabl. [ uaponus au
Kpaxmal, riukoreH. CTpoeHHe MaKpOMOJEKyNl Kpaxmaia, TJIUKOTeHa M IEJUTIOJO0
Kpaxmalia M IeJUTI0J03bl. XHUMHUYECKHE CBOMCTBA Kpaxmania: THUIPOJH3, KauecTE
XUMUYECKHE CBOMCTBA IEJUIIOJIO3bI: THAPOIU3, MOJlydeHHe 3(UPOB LEIUTHON03bI. 1
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMHUHBI KaK OpPraHWYeCKHE OCHOBAHMUS: PEAKIMU C BOJOM, KHUCIOTAMH, pear
MPEICTaBUTENb APOMATUYECKUX AMUHOB. XMMUYECKUE CBOMCTBA aHUJIMHA: B3aUMOJEHC
BOJIOM, OKucieHue. [lonydyeHrne aMHMHOB QJIKWIMPOBAHMEM aMMHAKa M BOCCTAHOBI
YTJIEBOJIOPOJOB

3.17

AMHUHOKHUCIOTBI ¥ Oenku. AMHHOKHUCIOTBI Kak aM(pOTepHble OpraHM4YecKue
aMMHOKHUCIIOTBI, OOpasyromue Oenku. XUMHUECKHEe CBOWCTBA OEIKOB: THIPOJIU3, [
(11BeTHBIE) peakIK Ha OeJIKH

3.18

CTpOeHI/Ie " CTPYKTYypa IMOJIUMCPOB. 3aBUCHMOCTH CBOICTB MOJIMMEPOB OT CTPOCHUS M(
MOJIYYCHHUS BBICOKOMOJICKYJISAPHBIX COE€IUHECHMI: pCakiuu MnOJUMEpU3alul U IOJIUKOL
BOJIOKOH

3.19

#H##Par### nentuukanys opraHnuecKux cCoeAMHEHUI. Perenne sKkcrnepruMeHTalbHBIX
OpPTaHWYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNu4YC€CKUX COG)II/IHCHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumus B oBceqHEBHOM xu3HU. [IpaBuina 6e3omacHoil paboOThl C €KUMHU, TOPIOYUMHU I
CpeacTBaMU OBITOBON XUMUU

4.2

XUMHS U 3[0POBbE. XHMMHS B MEIUIIMHE. XUMHUSA M CEIIbCKOE XO3SMCTBO. XUMHUS B T
SHEpreTUKa: NPUPOAHbIN U MONYTHBIA HEPTSIHOM rasbl, UX COCTAaB U UcHob30BaHue. Coc
(TpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)

4.3

XUMHUS ¥ 9KOJIOTHSA. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOLIEH cpellbl U €ro MocCie/C
noYBkl, aTMochepsl, propsl U (PpayHbI OT XUMUYECKOTO 3arpsi3HeHus. [Ipobiema oTxor
AJbTepHATUBHBIE UCTOYHUKU YHEPTUU

4.4

OO61ue mpecTaBiIeHHs O MPOMBIIIIEHHBIX CIOCO0aX MOMYyYeHUSI XUMUYECKUX BEILECTR
aMMHaKa, CEpHOM KucioThl). UépHas u 1BeTHass Meramuryprus. CTEKIO W CHII
[Tpombinennast opranndeckast XuMus. CeIpb€ U1 OpraHNueCcKON MPOMBIIUIEHHOCTH




5 Hi##Par### Tunel pacu€THBIX 3a1a4

51 HH#HPar###PacuéTel Macchl BemecTBa Wik 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEl
' OJTHOT'O M3 YYAaCTBYIOIIMX B PEAKIINU BEIIECTB

5.2 #H#HPar#t#Pacuérel TermoBoro 3pdexTa peakuun

5.3 #H#HPartH##Pacu€Tl 00BEMHBIX OTHOILLIEHUI ra30B IPU XMMHUECKUX PEAKIIHIX

5.4 ###Par###Pacuérel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CITH
' M30BITKE (MMEET TPUMECH )

5.5 HiHPar#H##Pacu€Tsl MaccoBOM WM 0OBEMHON JJOJIU BBIX0J1a IPOAYKTA PEAKIIMH OT TEOPX

5.6 #H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTA PEAKIIH, €CITH O
' pacTBOpa € ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA

5.7 H#HPar#H##Pacu€Tnl ¢ UCTIONB30BAaHUEM MOHATHI «MaccoBas JOJIA», «MOJISPHAsI KOHIIEH]

5.8 #iHPartH#HaxoxneHre MOJICKYISIPHON ()OPMYJITBI OPraHMYECKOTO BEIIECTBA 10 €T0 TIC

OJICMCHTOB, BXOOAIIHUX B €0 COCTAaB, WX IO MPOAYKTAM CrOpaHusd




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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