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Pabouas nmporpamma no ydueOHOMY mpeameTy «Xumus» (yriayOJaEéHHbI YPOBEHbD)
(mpeametHas obmacth «EcTecTBeHHO-Hay4YHBIC MPEAMETHI») (Jajieeé COOTBETCTBEHHO —
nporpaMMa IO XHWMHHW, XHMHEsI) BKJIIOYAET IOSCHUTEIBHYIO 3aliCKy, COICpKaHUe
o0y4eHus, MIaHUPYEeMbIe Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI [0 XUMUH, TEMAaTHIECKOE
TJIAaHUPOBAHHE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHuUsl pazpaboTaHa
Ha ocHOoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o006pa3oBaHUUB
Poccuiickoit ®enepaumn», TpeOOBaHUI K pe3ynbTataM OCBOCHHS (deaepaabHOU
oOpasoBarenpHON  MporpaMMbl  cpeaHero  obmiero  obpazoBanusa(POIl  COO),
npeacTaBlICHHbIX B DenepanibHOM TOCYJAapCTBEHHOM OOpa3oBaTEbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpenojgaBaHus Y4eOHOTO TpeaMeTa «XUMHSI»B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoil denepanuu, peajn3ylOmHUX OCHOBHBIE
0o0pa3oBareybHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbxkenue
[TpaButensctBa PO o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npeamera,
peanuzyeMoe B ycIoBUSAX JU((epeHIMPOBAHHOIO, TPOPUIBHOIO 00yUEHUs], IPU3BAHO
o0ecreunTh 00111e00pa30BaTebHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHKOB
IIKOJIBbI, HEOOXOAUMYIO JUJISl aJlalTallid UX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAK)Ke JJIs MPOJOJKEHHsI 00yUeHHsI B OpTaHU3aluaX IpodecCHOHAIBHOIO
o0Opa3oBaHMsl, B KOTOPbIX XUMUS SBJISETCS OJHON M3 MPUOPUTETHBIX AUCLUILINH.

B nporpamme nmo xuMuu Ha3HaueHUE MpeaMera «XUMUs» MOIydaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUH C OCHOBOMoJararommmu nojoxenusmu @I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEN€H, ColepKaHusl, Pe3yIbTaTOB OOy4YeHUs U TpeOOBaHUMN
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEIYIOLIME
BBITOJIHSEMbIE IPOrPAMMON 110 XUMUU (QYHKIUH:

— MHQOPMALMOHHO-METOMYECKas,  peaiau3auus  KOTOpoll  oOecreyuBaer
NOJIy4YeHUE MPEJCTaBIEHUS O UENsIX, COAEpX,aHuU, OOILIEeH cTparerun OOy4eHus,
BOCIIUTAHUSI U Pa3BUTHUSl 00YYAIOLIUXCS CPEICTBAMH IPEIMETa, U3y4YaeMOI'o B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas NpeayCMaTpuBaeT OIpeEIeSICHUE:
NPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI ydeOHOTo MaTepHara,
KOJIMYECTBEHHBIX M KAUYE€CTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXOAO0B K (POPMHUPOBAHUIO
COZIepKATEIbHOW OCHOBBI KOHTPOJII M OLIEHKHM 00pa30BaTeNbHbIX JOCTUXKEHUN
oOyyJarouuxcsi B paMKax MTOTOBOM arrecTaluy B opMe €QUHOT0 roCyJapCTBEHHOTO
’K3aMeEHa M0 XUMUHU.



[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBACT WHBAPUAHTHOE IMPEIMETHOE COJIepkKaHUEe, 00s3aTeNbHOE s
U3YYCHUSI B paMKaxX OTAEIbHBIX Npoduiied, NpemxycMaTpUBAeT paclpeeicHUe Hu
CTPYKTYPUPOBAHHE €ro IO KJlacCaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT MpUMEpPHOE pachpenesieHue Y4eOHOro BpPEMEHH, PEKOMEHIYEeMOro s
U3YYEHUS OTAEIbHBIX TEM;

— TpejyiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCT, M3yUeHUs] y4eOHOro mMaTtepuana
C YYETOM JIOTUKHU TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaéT METOAMYECKYI0 MHTEpIpETalMIo Lejell W 3a7ad M3y4YeHHs IpeaMeTa Ha
yrayOaEéHHOM YpPOBHE C Y4ETOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME CPEIHETO
o0111ero 00pa3oBaHMsl, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeAHEro oOIiiero o0pa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNM OO0YyYaromerocss IO OCBOCHHUIO COJACpKaHUs
peaMeTa.

I[To BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MPEEMCTBEHHOCTb C O0y4YeHHUEM XHMHH Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3oBaHus. 3a
npenesaMyd yCTAaHOBJIIGHHOW MPOrpaMMoOM MO XUMHUU 00s3aTeNbHOM (MHBAPUAHTHOMN)
COCTABJISIONIEH COJEpKaHUS YYEOHOro mpeaMera «XHUMHs OCTAETCS BO3MOXKHOCTH
BEIOOpAa €ro BapHaTHUBHON COCTaBIIONICH, KOTOpas JOJDKHA  OIMPEACISIThCIB
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO MPOQUIST O0yICHHSI.

B coorBerctBuuM ¢  KoHuentyaidbHbiMU  nojoxeHusmu  PI'OC  COOo
Ha3HAUCHUHW TMPEIMETOB 0a30BOro MW  yrIyOJIEHHOTO YpPOBHEM B CHCTEME
nddepeHIInpoOBaHHOTO O0YYEHHS HAa YPOBHE CPEAHETO 00I1ero 00pa3oBaHus XUMHUS Ha
YpOBHE YTIYyOJEHHOTO H3Yy4YEHUs HAIMpaBJICH Ha pealu3aluio MPEeeMCTBEHHOCTHUC
MOCJICTYIOIITUM JTallOM TOJYyYEHUS XUMHUYECKOTO O0Opa30BaHHUS B paMKaX H3Y4YCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX JUCIUIUIMH B By3ax U
OpraHu3alMIX CPETHETr0 MPOQPECCHOHAIBHOTO 00pa3oBaHus. B 3Tol cBs3u u3yueHue
npeaMeTa « XUMHES OPUESHTUPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U YTITyOJIeHNe
TEOPETHYECKOW W  TIPAKTUYECKOW  TMOATOTOBKH  OOYYalOIIMUXCS,  BBIOpABIIUX
onpeneaéHHbI Tpoduiab 00ydeHHs, B TOM YHCJE C MEPCIEKTUBOM MOCIEAYIOIIETO
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusiax MNpodhecCHOHATBHOTO
obpasoBanusi. Hapsamy c¢ stum, B cBere Tpeboanuiit ®I'OC COO k miaHUpyEeMbIM
pesysibTatam OocBoeHUs (enepaibHON 00pa30oBaTEIbHON MIPOTPaMMbl CPEIHEr0 OOIIETO
00pa3oBaHUs U3yUYCHUE MpeaMeTa « XUMUS» OPUEHTUPOBAHO TAKXKE Ha PEIICHHE 3aad
BOCIIUTAHUS W COLMAJIBHOTO Pa3BUTUS OOYyYaromuxcsi, Ha (opMuUpoBaHHE Yy HUX
OOIIIENHTEIUICKTYallbHBIX YMEHHM, YMEHHM palloOHalu3aluk y4eOHOTO Tpylda u
0000MIEHHBIX ~ CIOCOOOB  JICSITENBHOCTH,  MMCIOIIUX  MEKIUCIUTIMHAPHBIH,
HAJIPEIMETHBINA XapaKTep.



CocTaBnsOmmMHA  MpeaMeTa «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO W3yYCHHUS
SBIIAIOTCS yT1yOn€HHBIE KypChl — « Opranuudeckas Xumus» 1 «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeaeneHud NOAXOAOB K OTOOPY U CTPYKTYpHOW OpraHU3aluu
CoJIepKaHUsl ATUX KypCOB B IpOrpaMMe MO XUMHUHU 32 OCHOBY IMPHUHSATHI MOJIOKEHUS
dI'OC COO o paznuuusix 6a30BOro U yriayO0aEHHOTO YpPOBHEH U3YUEHUS NIPEIMETA.

OcHoBy coaepkanus KypcoB «Opranndeckas xumus» 1 «O011as 1 HeopraHudeckas
XUMUS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUW M YMEHMM, OTHOCSLIUXCSK
0a30BOMY YpPOBHIO M3YUYEHUS IpeIMeTa. JTa cUCTeMa 3HAHUM MOJTy4YaeT ONpeeiéHHOe
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIMA
00bEM (hbakTONOTHYECKOTO Marepuana. Tak, Ha yriayOJNE€HHOM YpPOBHE H3yUYEHUS
npeaMera o0ecrieyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIMYEHHsS OOBEMA 3HAHUIO
XUMHUYECKUX DJJIEMEHTaX W CBOMCTBAX WX COCJIMHEHUNA HAa OCHOBE pACIIUpPEHUs U
yrayOneHus  MpeACTaBICHUHM O  CTPOCHMM  BEIIECTBA,  XUMHUYECKOW  CBSI3U
U 3aKOHOMEPHOCTSX TMPOTEKAaHUSI PEaKIUi, paccMaTpUBAEMbIX C TOYKH 3PEHUS
XUMUYECKON KUHETUKUM W TEPMOJAMHAMHKHU. M3ydeHHe MepUuOAUYECKOro 3aKOHAa U
[lepuonuueckoit cUCTEMbl XHMUYECKHX DJIEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX TMPEJCTABICHUSAX O CTPOCHUM aToMa. XHUMHUYECKas CBA3b
OOBSACHSIETCS C TOYKH 3pPEHUS DPHEPreTUUYECKUX M3MEHEHHM mnpu e€ oOpa3oBaHUU U
pa3pylIeHnH, a TaKXKe C TOYKU 3pEHUsI MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUMOB
peakiuii JonoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BelIECTB. B Kypce opraHuyeckoi
XUMHUH NPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTU COECMHEHUH YIeNsieTcs: 0co0oe
BHUMaHHE BOMpPOCcaM OO0 3JIEKTPOHHBIX 3(P¢deKTax, O B3aUMHOM BIHUSHUU ATOMOBB
MOJIEKYJIaX U MEXaHU3MaX peaKuil.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUS IIJIsi KJIAcCOB ompenena¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep JAOMOJHEHUM K 00IIel crucTeMe MPeMETHBIX 3HaHHH ) OKa3bIBAOT
BIIMSIHUE CMEKHbBIE MpeaMEThl. Tak, HampuMep, B COJEPKAHUU MpPeIMeTa JJIsl KJIACCOB
XUMUKO-(HU3NIECKOTo npodusis 0oJbioe 3HaYeHHEe OyAyT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuaa o oomei xumun. [Ipu u3yueHnun npeamera B JaHHOM CIIydae akIeHT OyeT
CIeJIaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U
B (U3HKE: aTOMHO-MOJICKYJISIpHAsi TeOpHUsl (MOJIEKYJsIpHasi Teopus B (U3HKE), 3aKOHBI
COXpAaHEHUSI MacChl U SHEPTUHU, 3aKOHBI TEPMOJIMHAMUKH, JIEKTPOIU3a, TPEACTABICHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduis OoNbIINi yACTbHBIN Bec Oy/IeT UMETh OopraHudeckas xumus. B aTom ciayuae
MIPEIOCTABIISAETCS BOZMOXKHOCTH JIJIsl 60J1€€ 00CTOATEILHOTO PACCMOTPEHHS XUMHUIECKON
OpraHU3alMi KJIETKH KaK OHOJOTUYECKONW CHUCTEMbBI, B COCTaB KOTOPOW BXOST,K
npuMepy, TaKhe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JUNUIbI, OEIKH, YTIEBOIBI,
HYKJIEMHOBBIE KHUCJIOTBI M Jpyrue. [Ipm 3TOM 3HAHHUS O COCTaBE€ M CBOWMCTBAx
MPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY>KAaT OCHOBOM JUIst
U3YYCHUS CYIIIHOCTH MPOIECcCOB (DOTOCHHTE3A, IBIXaHUS, TUIICBAPECHHUS.



B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIIeHayYHBIX METOJOB TO3HAHUS W OMbITa MPAKTHYECKOTO TMPUMEHEHUS HAYYHBIX
3HaHUN u3ydyeHHe mpenMera «XUMHUsS» Ha YriayOJIE€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C YUEOHBIMU MPEAMETAMH, BXOASIIUMH B COCTaB MPEIMETHBIX
obnacteii «EcTecTBeHHO-HAy4dHBIE TMpeaMeTh», «Marematnka u WHOOpPMATHKa» U
«PyCCKHU SI3BIK U JIMTEPATYpPA».

[Tpu n3ydeHnn yueOHOTo npeaMera « XuMus» Ha YITyOJIEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM YpOBHE), 3a7a4eil
NEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKHM XHUMHUU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUECKOW JIEATEIHHOCTH 4YEJIOBEKa H
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenue 3Toit 3a1aun Ha yriayOonéHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pealn3alnio TAKUX LEJIeH, Kak:

— (opMupoBaHue TpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBIICHUI IMPUPOJABI, O MECT€ XUMHUU B CHCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUM YCTOWYHMBOTO DPa3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, HHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTruU, B OOCECHEUYEHUH PAIMOHAIBLHOTO MPHUPOIOINOIH30BaAHUS,
B (H)OPMUPOBAHUHN MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO U TIPUPOJITHON CPEJIE;

— OCBOCHHME CHCTEMbl 3HAHWU, JIKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIaMEHTAIbHbBIX MOHSATHUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX PEaKIUid, O XUMUYECKOM
paBHOBECHHU, PACTBOpax M JUCIEPCHBIX CHUCTEMax, 00 OOIIMX HAy4HBIX MPUHIMMAX
XAMHUYECKOT O ITPOU3BOJICTBA;

— ¢opMupoBaHrEe y 00yUYarOIIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XWMHMYECKHX 3HAHUW 71 OOBSICHEHUS KIIOYEBBIX HJEH U MpodieM
COBPEMEHHOM XUMHH, JJIsi OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOAY; FPAMOTHOTO PEIICHUS TPOOJIEM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIM3a MU OLEHKU C TO3UIMK HKOJOTUUECKON Oe30MacHOCTH
MOCJICACTBUM OBITOBOM M IPOM3BOJCTBEHHOM JIEITCIHPHOCTH 4YEIO0BEKA, CBI3aHHOMC
XUMUYECKUM MPOU3BOICTBOM, HCTIOIB30BAHUEM U MIEPEePaOO0TKOI BEIIECTB;

— yriyOJeHue mpeACTaBIeHUM 0 HAyYHBIX METOJaxX MO3HAHUS, HEOOXOIUMBIX JIJIs
NPUOOPETEHUS] YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHCHUSIXUMUUYECKUX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJIC, B MPAKTUUECKON JIEITETLHOCTH U MOBCEIHEBHOM
KU3HU.

B mnane peanmzanuu nepBooYepeIHbIX BOCIUTATEIBHBIX H PA3BUBAIONTNX (YHKITUN
IIEJIOCTHOM CHCTEMBI CPETHETO O0IIEr0 00pa30BaHUs MPY U3YUCHHUH TTPEAMETa « XUMUS



Ha yri1y0JaEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MMPUOOPETAOT TaKUE IS U 3a/1a4H,
KaK:

— BOCMHTaHHE YOCKAEHHOCTH B IIO3HABACMOCTH SIBJICHUW TPHUPOJBI, YBaKCHUS
K IpOIleCCy TBOpYECTBA B OOJACTH TCOPETHUSCKUX W IMPHKIAIHBIX HCCIICTOBAHUIMA
B XUMUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIIMU K OOYUCHHUIO U IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBCUCCKUX IEHHOCTEH;

— pa3BUTHEC TI03HABATCIBHBIX HHTEPECOB, HMHTCIUICKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEH oOydJaronuxcsi, (GOpMHUpPOBAHWUE y HUX CO3HATEIHHOTO OTHOIICHUS
K C€aMOOOpa30BaHHWIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCICIIHOM
po(heCCHOHAILHOW W OOIIECTBEHHOW IEATCIILHOCTH, OTBETCTBEHHOTO OTHOIICHUSK
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUI M HABBIKOB Pa3yMHOTO TIPUPOIOTIOIH30BAHMS, PA3BUTHE
IKOJIOTUYECKON  KyJIbTyphl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
YKOJOTHUECKOU JACATEIIHHOCTH.

OO1ree ynciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMHUU Ha YTITyOJIECHHOM
ypoBue, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezeno), B 11 kmacce — 102 gaca
(5 yacoB B HenelNo).



COJIEP) KAHUE OB YUEHU !

10 KJIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpeameT M 3HAaYE€HHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPTaHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BanenTHbie BO3MOXHOCTH aToma yriepoja. XHUMHUYECKash CBSI3b B OPraHUYECKUX
coeAUHEHUsIX. Tumbl TUOPUAM3ALMU ATOMHBIX opOuTanei yriepoaa. MexaHU3MBI
0o0pa3oBaHMsl KOBAJEHTHOM CBSI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumbl
NIEPEKPBIBAaHUSI aTOMHBIX OpOWTaNIeH, G- U T-CBsi3W. OnuHapHAas, ABOWHAS M TpOHAs
cBsa3b. CriocoObl pa3pbiBa CBsi3eld B MOJIEKYJIaX OpraHuueckux BemiecTB. [loHATHEO
CBOOOJTHOM pajJivKaiie, HyKJIeopuie u dIeKTpoduiie.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHHYECKUX
coeauHeHU. MonekynsipHble U CTPYKTypHbIE (opMynbl. CTpyKTypHBIE (HOPMYJIIbI
pa3MYHBIX BUJOB: pa3BEPHYTasA, COKpall€HHas, cKeineTHas. M3omepus. Bumsl
W30MEpPHUM: CTPYKTYypHAas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHBbIE A(PPEKTh B MOJEKYJax
OpraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEpHBINA (D PEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (dyukuuoHansHO#M rpytmme. ['omonorus. I'omonoruueckue psasl. Cucremarnueckas
HOMeHKIatypa opranndeckux coemuHeHuit (IUPAC) wu TpuBHaibHBIC Ha3BaHUS
OTJIETILHBIX MIPEICTABUTEIICH.

OcobenHoct W Kilaccu(ukanus OpraHuyeckux peakiuid. OKHCIUTETbHO-
BOCCTAHOBUTEBHBIE PEAKIIUA B OPraHUYECKOU XUMUHU.

JKcnepuMeHTAJIbHbIE METOIbI M3Y4YeHMSs BelleCTB U UX NMPeBpalleHuit

O3HakomiieHre ¢ 00pa3liaMy OpraHMYECKUX BEIIECTB U MaTepuaiaMi Ha UX OCHOBE,
ONBITHl IO TMPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MPU HarpeBaHuU (ILJIABJICHHUE,
00yTrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHUE MOJIENIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoasl

Ankanel. ['oMonormueckuit psj ajgkaHoB, oOmas ¢opmylia, HOMEHKJIATypa M
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ ajKaHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOuTaneil yriepoma, 6-CBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBa ajKaHOB: pEaKIUM 3aMEIICHUs, HN30MEpHU3allUH,
JTETUAPUPOBAHUS, NHUKIU3AINN, THPOJU3a, KpEKWHra, TropeHus. I[Ipedcmasnenueo
MexaHuzme peakyuil paoukaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYESHHS ¥ IPUMEHEHNE aTKAaHOB.

! Kypcusom B naHHOM TeKCTe BBIIENIEHBI 2JIEMEHTHI COAEPKAHMSA YUYEOHOrO MaTepuaa, KOTOphIe U3ydaroTCs
B 03HAKOMHTEILHOM TUTaHE M HE BKJIFOYAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTatoB ocBoeHus OOIT COO.



Huknoankanel. OOmas ¢dopmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHUSI U XUMHUYECKUX CBOMCTB MajbIX (I[MKJIOMPOIAH, UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEeKCaH) NMKIOaNKaHoB. CrmocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoyiormuecKkuil psii  alKkeHoB, oOmIas ¢opMmyna, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY] alKEHOB, SP>-TUOpHMAM3ALMS
aTOMHBIX OopOuTalie yriiepoaa, 6- U m-cBsi3u. CTPYKTypHasi U reoMeTrpuyeckas (Iuc-
TpaHc-) u3oMepusi. Ou3rueckue CBOMCTBAa aIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-TIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpU3ALUN U
okucieHus. [Ipeocmasnenue o mexanuzme peakyuu 31eKmpo@uibHO20 NPUCOeOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha JBOHHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Knaccupukanus ankaaueHOB (CONPSHKEHHBIE, HW30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS M XHMHYECKUX CBOMCTB
conpsikEHHBIX AUeHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamust compsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMonornyeckuil psj aikuHOB, oOmias ¢GopMysa, HOMEHKJIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anus aToMHbIX opoOutaneil yrinepoga. Pusznueckue CBOICTBA aJKUHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOECAUHEHMS, JTUMEPU3alUU W TpPUMEpPHU3ALHH,
okucieHuss. KucnotHele CBOWCTBA AJIKMHOB, MUMEIOIIMX KOHLEBYIO TPONHYHO CBS3b.
KauecTBeHHbIE peakuuyu Ha TPOWHYIO cBsA3b. CHnocoObl MOJY4YEHUs U IPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3oMa. [lpasuno apomamuunocmu, npumepsl apoMamuideckux cOeOUHeHull.
®duznyeckre CBONCTBA apeHOB. XHMHUYECKHME CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakuuy 3aMelleHruss B OCH30JbHOM KOJIbLIE M YIIEBOAOPOJHOM paguKale, peakinu
IPUCOEINHEHNS, OKHCIIEHUE TOMOJIOrOB OeH30Ma. [Ipedcmasnenue o mexanuzmepeaxyuii
anekmpoguivrnoco 3amewjenus. llpencraBneHue 00 OPUEHTUPYIOLIEM JEHCTBUH
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha NPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOW, THUIPOKCUJIBHOM, aMHUHO- M HUTPOrPYMIbl, aTOMOB TaJOr€HOB.
Oco0OEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepusauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii Ta3. IlonmytHeie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[TpoykThl nepepadOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuu
3aMEIIeHMs TajJoreHa Ha TUJIPOKCOTPYIIILY, HUMPOSPYRNY, YUAHOSPYNNY, AMUHOSDYNNY .

10



I[GﬁCTBH@ Ha TaJOrcHIIpoOu3BOJHBIC BOAHOIO HW CIHPTOBOro pacTBOpa HléJIO‘II/I.
BSaHMOHGﬁCTBHC JAUTaJIOTrCHaJIKaHOB C Maramcm u IOHMHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPON3BOJHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

N3ydenne Gu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peakiuii yraeBoAOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHNEe OPOMHON WIJIM MOJTHOU
BOJIBI, pacTBOpa TEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHAa C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApY>KEHHE YIJIepojia U BOJOPO/IaB
OpPTraHUYECKUX BEIIECTBAX, MOJYICHHE dTUJICHA U U3YUCHHUE €TO CBOMCTB, 03HAKOMJICHHE
¢ xosuekusamu «HedTe» u «Yromp», ¢ oOpas3lamu 1uiacTMacc, KayudyKOBU pPE3UHBI,
MOJICJTMPOBAHUE MOJIEKYJI YTIEBOJOPOIOB U TaJOTEHIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucnopoacoaepaxaiue opranniecKue coeJMHEHUs!

[IpenenbHble O1HOATOMHBIE cIUPTHL. CTpOeHUE MOJIEKYI (Ha IpUMepe METaHOJIa U
sTaHosia). ['omosornueckuii psg, oOmas ¢opmyna, H30MepUs, HOMEHKJIATypau
kinaccupukanus. dusmyeckre CBONCTBA MPEICIBbHBIX OJHOATOMHBIX CHHUPTOB.
Bonoponnbie cBA3M MEXIy MOJIEKYJIaMH CHOUPTOB. XHMMUYECKHUE CBOMCTBA: pEaKLUU
3aMEIEHUS], JAETUAPATALMH, OKHUCJIEHHS, B3aUMOJCUCTBHE C OPraHMYECKUMHU U
HEOpPraHWYeCKUMHU KuciioTamu. KadecTBeHHas peakuys Ha OJHOATOMHBIE CIIHUPTHI.
JleficTBue 53TaHONa W METAHOJA Ha OpraHu3M uenoBeka. CrocoObl TOIY4YEHHUS U
IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa W wu3zoMepus. OcoOEeHHOCTH (PUBHUUECKUXU
XUMHUYECKUX CBOMCTB.

MHOTroaToOMHBIE CIUPTHI — STHJICHTIIUKOJb U TIUIeprH. OU3NYecKue 1 XUMUIECKHIE
CBOMCTBA:  peakUMW  3aMEIEHUs, B3aUMOJIEUCTBHE C  OpPraHUYECKUMU U
HEOPTraHWYECKMMHU KHCJIOTaMH, KadyeCTBEHHAs pPEaKIHs Ha MHOTOATOMHBIC CIHUPTHI.
IIpeocmasnenue o mexanuzme peakyuti HyKieo@uuvbHo2o 3ameujenus. JlelicTBUe Ha
opranusMm yesnoBeka. CriocoObl MOTyYeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennsle peakuuu Ha (eHosl. TokcuyHOCTh (eHona. CrnocoObl MOTy4YeHUs U
npumeHeHue ¢penona. GenonpopManbaeruiHas CMOa.

KapOoHunbHbIE COEIUHEHUS — albAETUAbl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['OMOJOrMYecKkre psiibl aldbJErHI0B M KETOHOB, o00Ias
dopmyna, uzomepus U HoMeHkIaTypa. dusnueckne cBONCTBA albJETHIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA albJErMJOB W  KETOHOB: pEaKIUU MNPUCOCAUHEHUS.
IIpeocmaenenue o mexanusme peakyuu Hykaieo@uibho2o npucoeourenus. OKUCIEHUE
albJIETUIOB, KAueCTBEHHbIE peakuuu Ha anpAerujapl. CnocoObl TOJNYYEHHUS U
NPUMEHEHHUE aJIbJIETHI0B U KETOHOB.
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss m HOMeHKiIaTtypa. dusmveckue CBOWCTBA
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpogHBIE CBSI3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi AdTepuUKAMK, pEaKIud C Yy4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0OE€HHOCTH CBOWMCTB MYpaBbUHOUM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBONCTB HEMNpPENEIbHBIX M
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIMX KapOOHOBBIX KUCJOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICUHOBAS, JUHONIe8as, NUHOIeH08as KUCIOThl. CrnocoObl MOJYYeHUS U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, oOmas ¢opMmyna, H30MEpUs U
HOMEHKIaTypa. OU3n4ecKre 1 XMMUYECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U IIEITOYHOU
cpere.

Kupsl. Ctpoenue, (u3nMueckMe U XUMHYECKHE CBOMCTBA >KMPOB: THUIPOJIH3
B KUCIION U 1eno4Hoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COACPKAIIMX OCTATKU
HEMpPEIETbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MBIIa KaK CONM BHICIINX KapOOHOBBIX KHCJIOT, X Moromiee aeiictaue. ITonsmue
o cunmemuueckux morowux cpeocmasax (CMC).

OO6mas xapakTepucTuka yrieBofoB. Kiaccudukanus yrieBogoB (MOHO-, TU-U
nosucaxapuabl). MoHocaxapuabl:  TIJIOKo3a, (pykrosa, earakmosa, pubosa,
oezokcupuboza. Pu3znyeckue CBOMCTBA M HaxoXJeHHE B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HA npumepe MOJIEK)bl
2NoKo3bl, npoexyuu Xeyopca, o0- u [-anomepuvl 2n10K03bl. XUMHUECKHE CBOMCTBA
[JIIOKO3bl: PEaKUUd C YYaCTHEM CHUPTOBBIX M aNBJAETMIHOM TpyNI, CHOUPTOBOE U
MOJIOYHOKHCII0€ OpokeHue. [IpuMeHeHue ritoko3pl, €€ 3HaY€HUE B )KU3HEAEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTo3a M .Jakmo3a. BoccTaHaBiauBarolmue U
HEBOCCTaHABIIMBAOIIME qucaxapuibl. [ uaponus aucaxapuaos. Haxoxaenue B mpupoae
u npuMmeHenue. Ilonucaxapuapl: Kpaxmajna, NIMKOTeH W nemnosioda. CrpoeHue
MaKpOMOJIEKYJI KpaxmaJla, INIMKOT€Ha U LEJUII0JI03bl. DU3NYecKne CBOKWCTBAa KpaxMasa 1
LEJUTI0NIO3bl. XMMHUUYECKHE CBOMCTBA Kpaxmania: THPOJIM3, KAayeCTBEHHAas peaKlHs
¢ uoaoM. XHMMHMYECKHE CBOMCTBA ILEJUIIONO3bl: THAPOJIU3, TMoJyueHue 3(Gupos
1esuI003bl. [ToHsATHE 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBINA HIENK).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUYeHHsI BelIeCTB U UX NMpeBpalleHui

PacTBOpUMOCTB pa3IMyHbIX CIIUPTOB B BOJI€, B3aUMO/ICHCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE JSTHJIOBOTO CHUPTA B AJIBAETMJ HAa PACKAIEHHOW MEIHOM ITPOBOJIOKE,
OKUCJICHHE OTUJIOBOTO CHOUPTa JUXPOMATOM Kajids (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KA4YECTBEHHBIC pEAKIMU Ha albJIeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcugom meau(ll)), peaxuus rimiepuHa ¢ THAPOKCHUIOM
meau(ll), xuMuuyeckre CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE
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pacTBopa IOKO3bl ¢ rujpokcunoM meau(ll), B3aumopaeiicTBre Kpaxmanaa ¢ HOAOM,
pelieHne SKCIEePUMEHTANBbHBIX 3a7a4 1Mo TeMaM «CnupThl U (eHosb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A30TCoaep:xale OPpraHnvecKkre coeTMHeHUs

AMHHBI — OpraHMuYecKue MpOU3BOJHbIE amMmuaka. Kiaccudukanus amMuHOB:
anudaTUYecKue U apoMaTUYECKUE; MEepBUYHBIC, BTOPUUYHbIE U TpeThuuHble. CTpoeHue
MOJIEKYJ, obOmias Qopmyna, H30MepHsi, HOMEHKIaTypa M (U3UYECKHe CBOMCTBA.
XUMHUECKOE CBOMCTBA aM(aTHueCKMX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMOJICUCTBHE MEPBUYHBIX AMUHOB C @30TUCTON KUCIOTOU. CONK alKUIaMMOHMUS.

AHUIUH — TpeACTaBUTENIb aMUHOB apoMaruyeckoro psaa. CTpoeHue aHUIMHA.
B3auMHoe BiausiHME TPyHNI aTOMOB B MoOJieKyJsie aHWIMHA. OCOOEHHOCTH XMMUYECKHX
cBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl MONy4YeHUs U
npuMeHeHue anudaTuiaeckux aMuHoB. [lomydeHue aHwiMHa U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMenknatypa u um3omepus. OTAelbHBIE MPEACTABUTENHN O~
AMUHOKUCJIOT: TJIMLWH, alaHWH, (eHUIAIAHUH, CepUH, 2IyMAMUHO8As KUCIOMA, TU3UH,
yucmeun. Onmuyeckas uzomepus amunoxuciom: D- u L-amunoxkucromsel. Ouznyueckue
CBOMCTBa aMHUHOKUCIOT. XHUMHUYECKHE CBOMCTBA AMHHOKHCIOT Kak am(pOTEepHBIX
OPTraHUYECKUX COCAMHEHUMN, peakius IMOJMKOHACHCAINK, O0pa30BaHME TMENTHUIHON
cBs13u. buonornyeckoe 3HaueHME aMUHOKUCIOT. CUHTE3 M THUIPOJIN3 TIENTUIOB.

benku kak npupoaHbie moauMepsl. [lepBuyHas, BTopuyHas U TPETUYHAS CTPYKTYypa
OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THAPOJIN3, JCHATypallus, KadyeCTBEHHBIC
peakiuu Ha OeJIKU.

lonsmue 00  azomcoolepicawux — 2emepoYUKIUYECKUX COCOUHEHUSIX.
Tupumuounoswvie u nypunogvie ocnoganus. Hykneunosvie KUCI0myl.: cOCmas, CmpoeHue
u buonocuueckas pov.

JKCcNepUMEHTAJbHbIE METO/IbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHnH

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpEeBaHUH, IIBETHHIC
peakiuu Ha OCNIKH, pelICHHE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30Tco/iepKalline
OpraHUYECKUEe COeIUHEHUS» U «Pacro3HaBaHne OPraHUYECKUX COCIUHECHUIN.

BbicokoMoJIeKyJISIDHBIE COCAUHEHHS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHB ITOJIMMEPU3ALINH, CPEIHASI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI — MOJMMEpHU3aLus U
NOJMKOHACHcauus. [lpedcmasnenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCHb CEOUCME NOAUMEPOE OM UX MOJEKYIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIMJIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOII, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHATHI,
noJIMdTUIIEHTEpePTanar). Y TUin3auus u nepepadoTKa MiacTHKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cuIuKOHbI. Pe3nHa.
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Bonokna: HaTypasibHbBIE (XJIOTIOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvbHoco HazHaveHus (me@uoH, Keeuap, 1eKMponposoosujue
noaumepwbl, buopasiazaemvle NOJUMEPHL).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06pa3uaMH IMPpUPOAHBIX U UCKYCCTBCHHbLIX BOJIOKOH, IIJIACTMACC,
Kay49YyKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Pacrno3naBanue njaacTmace u
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoneKyIsspHOil (hOpMYyIIbl OPraHUYECKOTO COSTUHEHUS TT0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSINIUX B €r0 COCTaB, HAXOXKICHHE MOJICKYJIIPHON (OPMYIIbI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIUH W/WIM HMCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIBI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICIICHUE JOJIM BBIX0/1a TIPOAYKTA
peaKIuy OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peasm3zannst MEXOpEeIMETHBIX CBS3€M MPU M3YYEHUH OPTaHUYECKOM XMMHHB
10 kyacce OCyIIECTBIISIETCS YEPE3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHM, PUHATHIX B OTACJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmre ecTecTBEHHO-HAy4YHbIE TOHSATHA: SBJIIEHHE, HAy4yHbIM (akT, rumoresa,
TEOpHUs, 3aKOH, aHajiu3, CHUHTE3, KiIaccupukauus, HaONIOJEeHUe, HW3MEpPEHUe,
AKCIEPUMEHT, MO/I€JIb, MOACIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YpOBEHb, BEUIECTBO, TEJNO, O0BEM, arperaTHO€ COCTOSHHE BEUIECTBA, (pu3nyeckue
BEJIMYMHBI, €JUHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepoTpO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(GOTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI.

['eorpacdusi: nmoses3Hble UCKONaeMble, TOILIHBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IMUTAHUS, MOIOIIUE
CpencTBa, MaTeprasbl U3 HCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynspHo-
80IHOBOU  OyanusM, 08oUcCmEeHHas npupooa 31ekmpona. CTpOEHUuEe 3IEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE UKCIIa. DHEPreTUYECKUE YPOBHH U TIOyPOBHU. ATOMHbBIE
opouranmu. Knaccudukanus XUMHUUECKUX 3JIEMEHTOB (S-, pP-, d-, f-amementsr).
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Pacrnipenenenne 3JI€KTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPUl,
npunyun Ilaynu, npaéuno Xynoa. DNEKTPOHHbIE KOH(UIypallMd aTOMOB 3JIEMEHTOB
NEPBOTr0O—YETBEPTOIO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU, DJIEKTPOHHBIE
KOHpUrypauu HWOHOB. [lonamue 06 dHepeuu uoHU3AYUU, IHEPSUU CPOOCMBA
K 91eKmpOHY. DIEKTPOOTPULIATEIBbHOCTD.

ITepunoanyeckuii 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX djieMeHTOB J[.1.
MenpaeneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [leprnonyeckoil cucTeMbl XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOPHEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB 10
rpynmnaM ¢ HepuojaM. 3HayeHue mnepuoanyeckoro 3akona /.M. Menpaeneesa.

XuMH4deckass CBA3b. BuAbl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHHS  KOBAJCHTHOM  CBS3M: OOMCHHBINH
JOHOPHO-AaKIENTOPHbIM. DHEpruss U JiuHa CBs3HU. [lOJMApHOCTh, HANPABICHHOCTH U
HAChII[aEMOCTh ~ KOBAJICHTHOW  CBA3U. KparHeie cBsa3u. BopopongHas — CBA3b.
MexMoNneKyIsIpHbIE B3aUMOICHCTBHS.

BasieHTHOCT, W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbIx
opbumareti. CBS3b JIEKTPOHHOUN CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHHUEM
(Ha mpUMepe COEMHEHHI 3JIEMEHTOB BTOPOTO MEPUO/IA).

IIpeacraBineHre O KOMIUIEKCHBIX COEIMHEHHsIX. COCTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOOOpa3oBarenb, Jura"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOeOuHeHull.  3HAYeHWEe KOMIUIEKCHBIX coenuHeHuid. [loHsThe
0 KOOPAUHALIMOHHON XUMUHU.

BemecrBa  MOJEKYJIApHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUsl.  THIbl
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o pgucnepcHbIX cuctemax. VcTuHHbIE pacTBOphl. [Ipedcmasnenue
0 Koanouonvix pacmeopax. CriocoObl BhIpAXEHUSI KOHUEHTPALMM PACTBOPOB: MACCOBAs
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIPHAS KOHUEHTpanus. HachlllleHHbIE U HEHACBILLICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTtaimornaparsl.

Knaccudukanus M HOMEHKJIATypa HEOPraHUYECKUX BelIecTB. TpHBHAIIbHbBIE
Ha3BaHUs OTHEJIbHBIX NPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMHUUeCKHX peaKIMil B HEOPraHUYECKON U OPraHUuYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEILIECTB; 3aKOH COXPAHEHUs W NPEBPALIEHUs SHEPTUH IIPU
XUMHUYECKUX peakiusax. TennoBbie dPPeKThl XUMUUIECKUX peakiuii. TepMOXUuMUYECKHe
YpaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['oMoreHHbIe U TeTEpOreHHbIe peakuny. KaTanus n katanu3aTtopsl.

OOpatumble U HeOOpaTUMBbIE peaklUuu. XUMUUeckoe paBHoBecue. Koncmanma
Xumuyeckozo pagHogecus. PaKTOpbl, BIHSIOIIAE HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpATypa, MHABICHUWE M KOHIEHTPALMM BELIECTB, YYaCTBYIOLINX
B peakuu. [Ipunnun Jle Hlarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 6o0vi. Cpena BOIHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus colei.
Peakiiun noHHOrO 0OMEHa.

OKUCANTETBLHO-BOCCTAHOBUTENBbHBIE peaknu. CTeneHb OKUcieHusl. OKUCIUTEND U
BOCCTAHOBUTEND. [Ipo1iecChl OKMCIEHN U BOCCTAHOBIICHHS. BaKHENIIINE OKUCIUTENN U
BOCCTAaHOBUTENH. MeTO/ 3JEKTPOHHOIr0 OanaHca. DIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelIeCTB M X MPeBpalleH il

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE peaKlnii HMOHHOTO OOMEHa, OIpe/eieHHe
CpeIbl paCTBOPOB C MOMOIIBIO MHAWKATOPOB, U3YUCHHUE BIMSHUS PA3INIHBIX (PAaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUHU U TIOJI0)KEHHE XUMUYECKOIO PAaBHOBECHSI.

Heoprannuyeckas xumus

[Tomoxenne HeMetaiuioB B [lepruoandeckoit cucreMe XuMU4YeCKux 3eMeHToB J[.1.
MeHpeneeBa 1 0COOEHHOCTH CTPOCHUS WX aToMOB. dDu3nveckre cBOWCTBa HEMETAIIOB.
AJoTponus HEMETAIIOB (Ha MpUMepe KUCIIopoa, cepbl, pocdopa u yrieposa).

Bomopon. Ilomydyenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJllaMM UM HEMETaJulaMHd, BOCCTAaHOBUTEIbHbIE CBOMCTBA. I'mupunel. TonaugHvle
971eMeHmbl.

lanorensl. Haxoxxnenue B mpupoje, CHOCOObl MOMydeHus, (U3UYECKUe u
XUMHYECKHE CBOMCTBA. ['aoreHoBomopoapl. BaxHenlne KUCIOPOICOACPKAIINE
COCNMHEHMs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTyYeHUs
rajgoreHoB. [IpyumeHeHue raJsoreHoB U UX COCIMHEHHM.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznyueckne 1 XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA.
Okcuapl U MEPOKCUBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOoaydeHus, PU3NIECKUEe U XUMUUECKUE
cBoiictBa. CepoBoaopon, cynbpuasl. Okcua cepbi(1V), okcun cepsi(VI). CepHucras u
cepHasi KUCJIOThI U X coiu. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
1 €€ COCIMHEHHUI.

Azotr. Haxoxzaenue B npupojie, CnocoObl MOJIy4YeHUs], PU3NYECKUE U XUMHUYECKHE
cBoicTBa. AMMHAK, HUTpUIbl. OKCUJIBI a30Ta. A30THUCTasl U a30THASI KUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTa M ero COoeAMHEHUH.
A3O0THBIEC yJI00pEHUSI.

®ochop. Haxoxnaenue B mnpupojse, CHnocoObl MOaydeHUs, (UINYECKUEH
xumuueckue cBoiictBa. @ochuasl u pochun. Oxcuanl dhochopa, pochopras kuciorau
e€¢ comu. Memagocgopuas u nupogocgopuas Kucromel, Gochopucmas u
gocghopnosamucmas kucnomol. llpumenenue pocdopa u ero coegunennit. ochopHeie
yaoOpeHus.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpa30BaHHBIX yriaepogoM. Okcup
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yIroJb, aocopoyus. Pynnepenvi, epagen, yerepoonvie HanompyodOxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CrmnocoObl MOdMydeHus, (HU3NIeCKue
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4yeHHe, BUIbI CTEKJIA.

[Tonoxxenne metaiwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS ANEKTPOHHBIX 000JI0YEK aTOMOB METaIIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmo-memainios 8 3emHou kope. OOmme (umveckue CBOWCTBA
MeTasuioB. [Ipumenenre MetamioB B ObITY U TexHUKe. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTauioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: THAPOMETAIUTYPrUs, MAPOMETAIULYPIus, dSJIeKTpoMeTtaiuryprus. llonsTueo
KOppo3u# MeTaJIoB. CriocoObI 3alUThl OT KOPPO3UHU.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMUYECKUX 3JeMeHTOB. Hartpuii u kanuii: nosiydeHue, (U3NUYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE NPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX DJIEMEHTOB. Maruuii v KajiblUil: ojlydeHue, PU3ndeckrue U XuMUYECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M WX coeAuHEHUH. JKECTKOCTH BOABI U
CrocoObI €€ ycTpaHEHUSI.

AMIOMUHMIA: TIONMy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOIICTBA OKCUAA U THAPOKCH]IA
AJFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miast  xapakTepucThka  MeTauioB  nmobouHbix — noxarpynmn  (B-rpymm)
[Teproan4ecKkoOil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUEe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl U aAMXpoMaThl, UX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHne u mpuMeHEeHUe Xpoma.

OU3MYECKUEe U XMMUYECKHE CBOMCTBA MapraHiia U €ro coequHeHui. Baxueimme
coenunennst  mapranua(ll), wmapranma(IV), wapranna(VI) wu  mapranma(VIID).
[IepMaHranar kanus, €ro OKMCIUTEIbHBIE CBOMCTBA.

@u3nueckue M XMMHUYECKHE CBOMCTBA jKeje3a M ero coenarHeHuil. OKCHIBI,
rugpokcuasl U conu skeneza(ll) u sxenesa(Ill). Ilonmyyenue u mpuMeHEHHE Kele3a
Y €ro CIUIaBOB.

du3nyecKkne U XUMHYECKHE CBOWCTBA Meau W €€ coenuHeHuil. llomyuyeHnen
MIPUMEHEHUE MEIU U €€ COEUHEHNN.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJA U THMAPOKCUJIA [IMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHne nuHKa u ero
COECIMHEHUMN.
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JKCcNepUMeHTAIbHbIE METO/IbI U3y4YeHHs BellleCTB M MX NpeBpalieHui

N3ydenne oOpaslioB HEMETAIOB, TOpeHue cepbl, ¢docdopa, kene3a, MarHUsB
KHUCJIOPOJIe, U3YUEHUE KOJIEKIIMU «MeTaljibl ¥ CIJIaBbl», B3AUMOACHCTBHE 1ICIIOYHBIXH
HIEJIOYHO3EMETBHBIX METAILIOB C BOJIOM (BO3MOKHO MCIOJIB30BAHKUE BUIEOMATEPHATIOB),
B3aMMOJICHCTBUE IIMHKA U KeJe3a C PAacTBOPAMHU KHUCIOT W MIEJIOYEH, KAYECTBCHHBIC
peakiMy Ha HEOPraHWYeCKHe AaHMOHBI, KaTHOH BOJOpOAa M KATHOHBI METAJUIOB,
B3aMMOJICHCTBUE THAPOKCUIOB AIIOMUHHMS U IIUHKA C PAaCTBOPAMM KUCIIOT U IIEIOUEH,
pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «[ ajorens», «Cepa U €€ COeTUHEHUS Y,
«A30T 1 (dochop U UX coeqUHEHUs», «MeTallyIbl TJIaBHBIX MOATPYII,
«MeTtasipl TOOOYHBIX MTOATPYTII.

XUMHUSA U )KU3HD

Pons xumum B oOecrieueHUM YCTOMYMBOTO pa3BUTHs 4YesoBeuecTBa. [loHsTHe
0 HAy4YHBIX METOJaX TMO3HAHUS W METOJ0JIOTMM HAay4dyHOTO uccienoBanus. Hayunble
OPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYCHHUS] BaXKHEUIUX BEIIECTB (HAa MpUMEpe IMPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTHI, MeTaHoJya). [IpomblliieHHbIE CIOCOOBI TMOJYYEHHUS METAJIOB M CIUIABOB.
XUMHUECKOE 3arpsi3HEHHE OKpYJKaIoIIel Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0omx0008 u nooouHvlx npooykmosg. Pollb XumMuM B 00ecreyeHuu
AHEPIreTUYECKOM 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBumna ucnoias3oBaHus
JIEKapCTBEHHBIX MPENapaToB. Poyib XUMUU B pa3BUTUN MEIUIINHBI.

XvMHSI TIMIIM: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIE J00aBku. Ponb XuMHUB
oOecrnieyeHuH MUIEeBO 6€30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3ag1aun

Pacuérel: Macchl BemecTBa WM 00BEMA Tra3oB IO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, MACCe WM O0OBEMY OJHOTO M3 YyYaCTBYIOUIMX B PEAKIMHU BEIIECTB, MACChl
(00BEma, KOIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB UMEET
npuMecH, wmacchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOJYKTa  PEAKIUH, €CIIU
OJHO M3 BEUIECTB JAHO B BHUAE pacTBOpa C OMNPEACIEHHOM MAaCCOBOW IOJEU
pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIEHTPAIIMU BELIESCTBAB
pacTBOpE, AOJIM BbIXO/a MPOAYKTA PEAKIIUHA OT TEOPETUYECKU BO3MOMXKHOTIO.

MesxknpeaMeTHbIe CBI3H
Peanuzanus MeXnpeaMEeTHbIX CBA3€H MPU M3YYEHUHW OOIeld U HEOpPraHHMYeCKOu
xumun B 11 kimacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAyYHBIX TMOHATHHA, TaK ¥ MOHATHH, MPUHATHIX B OTJACIBHBIX MPEAMETaX €CTECTBECHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHE, HAy4HBIM (akT, THUIOTE3a,
TeOpWsi, 3aKOH, aHAW3, CHUHTE3, KiIacCUUKAus, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpCHHUE, SIKCIICPUMEHT, MOJICIIb, MOACIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH,
W30TOTBI, PAAMOAKTUBHOCTh, MOJIEKYJIa, DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIISCTBA, WJCATbHBIM Ta3, (PU3NYCCKHE BEIUIHHBI,
CIMHUIIBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorus: kmerka, opraHm3M, 3KOCHUCTeMa, Owocdepa, MeTaboOIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, JKHUPBI, YTJICBOJbI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MMOTOK YHEPTHUU B IKOCHCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMbIe, TOILIMBO,
peCypCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUIypTUs, CTPOHUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, TIHIIEBas IPOMBIIICHHOCTD,
dapmareBTHYECKass MPOMBIITUICHHOCTh, IMPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHaioB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-AEATEIIBHOCTHBIM NOAXOAOM B CTPYKTYypE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUs Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIJCICHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHUE OOyYarouuMuUCs
POCCHMCKOM  TPaXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOPAa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOMPENEICHUIO; HaJIU4Yhe MOTHBALMU K OOYYECHHIO;
TOTOBHOCTB M CITIOCOOHOCTH O0YYAIONINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00IIECTBE
MpaBWJIaMH M HOPMAaMH T[OBEACHHUS; HAJIW4YAE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD >KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOPMUPOBAHHOCTH  ONbBITA TO3HABATEIBHONW M  MPAKTUYECKOM JEATEIBHOCTH
0o0y4Jaronuxcs B MpoIecce peanu3aiui 00pa3oBaTeIbHOM IeITeTbHOCTH.

JInyHOCTHBIE ~ pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  OMNbITA [MO3HABATEJIBHOW M  MPAKTUYECKOW  JIeITEIbHOCTH
oOyyJarouuxcs B Ipolecce peain3anuu o0pa3oBaTeIbHON 1€ATEIbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS OOYYAIONMMKCS CBOMX KOHCTUTYIHOHHBIX IIPaB MU OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U IIPABOIOPSIKY;

IPEICTABICHHS O COLMAIBHBIX HOPMAaxX M MPABUIaX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH MPH CO3MaHUU YUEeOHBIX
IPOCKTOB, PEIICHWU YyYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHUYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH MTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JPYTUX MPU aHATU3E PA3THYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

LICHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAy4yHOMY  HaCIEIUIO
OTE€YSCTBECHHON XMMMU,

yBaXEHUSI K TMPOLECCYy TBOpUeCTBA B OOJACTH TEOPUUM U TPAKTUYECKOTO
IIPUJIOKEHUST XUMHUH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT JUIUTEIIBHBIX
HAOJIOICHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

VUHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUM U TOCIEAYIOLIEM aHaIU3e
uH(OpPMAIUHU O MEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTH OIICHHUBATb CHUTyalluH, CBA3AHHBLIC C XUMHUUYCCKUMHU SBJICHUAMU,U
IIPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBIX
OCHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIG,Z[CTBI/Iﬁ ITOCTYIIKOB;

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HMYECKOMY M ICHUXUUYECKOMY
3JI0POBBIO;

coONIroficHUsT TpaBuUi 0Oe30macHOTO oOOpalleHus C BelmecTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIHBHOCTH;

MOHUMAaHHMS LIEHHOCTH MPaBUJ WHJIUBUAYAJIBHOTO U KOJJIEKTUBHOT'O 0€30IacHOI0
MOBEJICHUS B CUTYAIIMSX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (ymoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHOW KOMITETCHTHOCTH B y4€0HO-HCCIICOBATEIBCKOM JEATETHHOCTH,
0O0I1IeCTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PCIICHUM MPAKTUYCCKUX 3aJlad COIUATBHON
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTHIECKOMY H3yUCHUIO TIPo(deccHii pa3mmaHoTO poja, B TOM YHCIIEe
Ha OCHOBE MPUMEHEHHUS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYyAIBHONW TPACKTOPHUU 0Opa30BaHUS,
Oynymieit mpodeccur W pean3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB W MOTpeOHOCTEH
00111eCTBA;

6) IKOJIOrH4ecKOro BOCIIMTAHMA:

AKOJIOTMYECKU  II€JIECOO0Pa3HOr0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa OKOJOTHYECKHUX IpoOJieM, BIMSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COIIMATIBHOUN CPEbI;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JIOCTHMIKCHHH XUMHUHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUU, NMPUHOCIIIUX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpene, yMEHHS TMPOTHO3MPOBATH HEOJATONMPUATHBIE HKOJIOTHYECKUE TIOCICACTBUS
MPEeANTPUHUMAECMBIX JCUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO HKOJIOTUYECKOrO MBILUICHUS, 3KOJOTMYECKON KYJIBTYPHI,
OIbITA JIEITEIBHOCTH IKOJOTMYECKON HANPAaBICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOW M COLMAIILHON MPaKTUKE, CIOCOOHOCTU H
YMEHUS aKTHBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUA CreUUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (YOPMHUPOBAHHUH
palMOHAJIBHOIO HAYyYHOTO MBILIUICHUS, CO3JAHMM LIEJOCTHOTO IPEACTaBICHUS
00 OKpY’KaloleM MUpe KaK O eIMHCTBE MPUPOBI U YEJIOBEKa, B MO3HAHUU MTPUPOIHBIX
3aKOHOMEPHOCTEN U pPelIeHUH NpoOIeM COXPAHEHUS TPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJI1 COBPEMEHHOM LIMBUJIN3ALIUNU: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH M BaXXHOM pOJM B CO3/JaHUM HOBOW 0asbl
MaTepUalIbHOW KYJbTYpbl, B PEHICHUU TIOOAIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
4eJI0BEUYECTBA — CBIPBEBOM, YHEPIETUUECKOM, MUIIEBON M SKOJIOTMUYECKO 0€30I1aCHOCTH,
B Pa3BUTHUM MEAMIIMHBI, OOECIEUYEHUH YCJIOBHI YCIEIIHOTO TPyJda M 3KOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON IPaMOTHOCTU: MOHUMAaHUS CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOJb30BaTh MOJy4aeMble
3HAHUA JUISl aHaJIM3a U OOBSICHEHUS SIBJICHUM OKpY)KAIOIIETOo MUpa U MPOUCXOASIIUXB
HEM H3MEHEHUMH, yMEHUs JeJaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE HAYy4YHBIX
(aKkTOB ¥ UMEIOIMXCSI TAHHBIX C LEIbI0 OJIYUYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUUECKUE 3HAHUS JJIS PELICHMUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIHSX;

MHTEpeca K MO3HAHMIO, HCCIIEIOBATENBCKOM 1€ATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUM MO XUMHUHU B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMyuHbIX cdepax MNpodhecCuoHaIbHON
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHMSI IMPOTPAaMMBl MO XUMHUM Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKJIFOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TMOHATHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHELU(PHUKY METOJIOB MO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHbIX HayKax (Marepusi, BELIECTBO, dHEPIHs, SIBJICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIETOBAHHE,
HaOJI0/ICHNE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), o0ecneunBaomuye GopMupoBaHue (GyHKIMOHATBHOM TPaMOTHOCTU U
COLIMAJIHOW KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh OOYHYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUITMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE AEHCTBUS B MO3HABATEIILHON
Y COIMAIbHOW MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YYEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUsS:

CaMOCTOSITENIbHO (pOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LEIU JCATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TIOCTHXKEHUSI,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C IMTOCTABJICHHBIMU LEIISAMU;

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS: BbIJICIIATh
XapaKTepHbIE MPU3HAKA TOHATHUN W YCTaHABJIMBATH HMX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIIHE IMOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SBIICHUIA;

BBIOMpPATh OCHOBAHUSI U KPUTEPUM [JIs KJIacCU(UKAIMU BEIIECTB U XUMHYECKUX
peaKLunii;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXIeHUsSl (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEUMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIIMpPOBaTh BHIBOJIBI M 3aKJTFOUCHUS,

NPUMEHATh B MPOLECCE IMO3HAHHUS HCHOJIb3YEMbIE B XUMHUH CHUMBOJWYECKHE
(3HAaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJ) »eMEeHTa, XUMHUYecKas Gopmylia, YpaBHEHHE XMMHYECKOM peakiuu — Mpu
pelieHny y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKUX 3aj]lay, MPUMEHSATh Ha3BAHHBIC
MOJICIIBHBIE MPEACTABICHUS [JIS BBISBICHUA XAPAKTEPHBIX IPU3HAKOB H3Yy4aEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHI;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUSI U
OCHOBBI JUIsi (POPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXICHHU;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJTAHUPOBAHUS U IPOBEACHUS YICHUUECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS HAOJIIOJaTh 3a XOJIOM IIpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIupoBaTh OOOOIICHHUS U
BBIBOJIBI OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTAaBISTh
000CHOBAHHBIN OTYET O MIPOJICTAaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]a4, MPUMEHEHUIO PAa3IMYHBIX METO/I0B MTO3HAHMSI.

Pabora ¢ undopmanmeii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManMM (Hay4HO-MOIMYyJspHas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypchl HTepHETA),
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aHAJIM3UPOBaTh UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HE0OXOIUMOM JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KA4ECTBE CpPEACTBA IpU pabOTE C XUMHUYECKOH
uHpOpMaIMe: IPUMEHATh MEXIpeIMETHbIE (PU3NUECKUE U MATEMaTUYECKUE) 3HAKU U
CUMBOJIBI, PopMyIbl, aO00OpeBUATYpBl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISJHOCTH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBl B XOJIC JHAJIOTa W/WIU
JUCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOU IPEIIOKCHHS OTHOCHTEIIHHO
BBITIOJTHCHHMSI TPEJIOKCHHOM 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMCH pe3yJIbTaTOB ITO3HABATEIIBHON JCATCIILHOCTH,
MOJyYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHYECKOTO OSKCICPHUMEHTa, NPAKTUYCCKONH padOThl 110 HCCICAOBAHUIO CBOMCTB
U3yYaeMbIX BEIICCTB, pealn3alii YI4eOHOTO MPOoeKTa, U (HOPMYIHPOBATH BHIBOJIBI IO
pe3ysibTaTaM TPOBEAEHHBIX HCCIICOBAHWA IYTEM COTJIaCOBaHUsS ITO3UIMH B XOJIE
00cyXeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIC JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSTeNIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MPEIaraeMblii alTOPUTM JAEUCTBUN IIPU BHIMOJIHEHUN
y4eOHBIX U UCCIIEIOBATEIBCKUX 3aJlay, BbIOMpaTh Hanbosiee d(PPeKTUBHBIA CrOCOO UX
pelIeHus ¢ y4€TOM IMOIyYEeHUS HOBBIX 3HAHUH O BEIIECTBAX U XMMHUYECKUX PEaAKIINIX;

OCYIIECTBIISITh  CAMOKOHTPOJb  JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

[IpenmeTHbIE pe3yJIbTaThl OCBOEHUS POrpaMMBbl o XUMHH
Ha Y[IYOJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOuiero oOpa3oBaHMs BKIHOYAIOT
cnenuduueckre s y4eOHOro mpeaMera «XUMUS» HayyHble 3HAHUS, YMEHHUS U
CIIOCOOBI IEHCTBUI MO OCBOCHHIO, MHTEPIIPETALMN U MPEOOPA30BAHUIO 3HAHUMN, BUIIBI
JESTEIIbHOCTH 0 TOMYyYEHUI0 HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHWHA B Pa3IWIHBIX
yU4EOHBIX CUTyalUsiX, a TaKXE€ B pPEAJbHBIX >KU3HEHHBIX CHUTYallUAX, CBSI3aHHBIXC
XUMHeH. B mporpamme mo XuMuu TMpeIMETHBIE PE3yJIbTaThl MPEACTABICHBI MO TOAaM
U3yYEHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUsI Kypca «OpraHvueckas XUMHUsD OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME ECTECTBEHHBIX HAayK U €€ poJM B OOECIECUECHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKOM U MHINEBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB HHEPrUU, B OOECINEUEHUM PAIMOHAIBHOTO MPUPOIONOJIb30BAHUS,
B (OPMHUPOBAHUM MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE SIKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CPEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAasl BKIIFOYAET: OCHOBOIIOJIATAIOIINE
TOHSATHUS — XUMUYECKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXJAEHHOE COCTOSIHUSI aTOMa, TMOpHUIM3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKAsI CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBII
CKeJleT, (yHKIMOHAJIbHASI TpyMa, paJukaj, CTPYKTypHbie (opmysibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJETHBhIC), HW30MEpHUsi CTPYKTYpHas U  IPOCTpaHCTBEHHAas
(reomeTpudeckas, onmuueckas), W30MEPbl, TOMOJIOTHYCCKUH psJl, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPO- U a30TCOJAEPKAIIUE OPraHUYECKUE COCIUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. Menpaeneesa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIECTB
A.M. DbyrnepoBa, 3aKOH COXPAaHEHUSI MAacChl BEHIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs PHEPTUU MPU XUMHYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTU, CUMBOJIUYECKUM
A3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIME B OCHOBE TIOHUMAHHUSI TPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XWMHYECKUX
peakiuii, TepPMOAMHAMUUECKUX M KUHETHUECKUX 3aKOHOMEPHOCTSIX HUX IMPOTEKAHUS,O
B3aMMHOM BJIMSTHUM aTOMOB M TPYyNI aTOMOB B MoOJIeKyJaxX (MHIYKTUBHBIA U
Me3oMmepHbit 3 dexThl, opueHTanThl [ u Il poma); dakTomornyeckue CBeICHUS
O CBOWCTBax, COCTaBe, MOJY4YEeHUH U OE30MAaCHOM UCIOJIb30BAHUU BaXHEUIIHUX
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YeJOBEKa, OOIIHMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOr0 TMPOU3BOJICTBA (HA TMpUMEpe MPOU3BOJICTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISTh XapaKTePHBIE TMPU3HAKK TOHITHH,
yCTaHABJIMBAaTh WX B3aMMOCBS3b, KCIOJI30BaTh COOTBETCTBYIOIIUE TOHITHUS MIPU
ONMCAaHUH COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

WCIIOJB30BaTh XHMHUYECKYIO CHUMBOJIUKY JJISI COCTAaBJEHHUS MOJICKYJISIPHBIXH
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (OPMYJ OpPraHUYECKHUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHUS DJIIEKTPOHHOTO

25



OaslaHca 3TUX peaKIlMil, peakuii HOHHOTO OOMEHa MyTEM COCTABIEHUS MX MOJHBIX U
COKpAILEHHBIX MOHHBIX YPaBHCHUM;

U3rOTaBIIMBaTh MOJEIH MOJIEKYJ OPraHWYECKUX BEIIECTB VISl WJUTFOCTPALUU UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPHUHAIICKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEHIECTB MO UX COCTABY U CTPOCHHUIO K OINPEACIEHHOMY KJacCy/Tpyre
COCIMHEHUM, Oasams UM Ha3BaHUs Mo cucreMarnueckoi HomeHkiatype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHMS ISl OTAEIIBHBIX MPEACTABUTENEH OpPraHWYeCKHX
BEIIECTB  (ATWJIEH, AalEeTWICH, TOJYyOJd, TIUUEPUH, JTWICHIJIMKOIb, (EHOI,
dbopManbaerua, ameraabAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHCIOTa,
CTEapUHOBAsI, OJIEMHOBAs, NAJbMUTHHOBAS KHCJIOTHI, TIJIMIUH, AJJAHWH, MaJIbTO34,
bpyKTO3a, aHWIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHUX
COETMHEHMSIX (KOBAJIEHTHAsI U MOHHAS CBSA3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

Cc(OOPMUPOBAHHOCTh yYMEHUS MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
oprannveckux BemectB A.M. byrtiepoBa nmis 0OBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX IPEICTABUTEICH PA3JIUYHBIX KJIACCOB OPTAaHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKECHOB, AJIKAIWCHOB, AJKWHOB, apOMATHYECKHUX
YIJIE€BOJIOPOAOB, CHHPTOB, ajbJACTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBIX U
CJIIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOECAUHEHUUW M AMHHOB, AMHHOKHUCIOT, OEJIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapUAOB), WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJIy HUMHM  YPaBHEHUSMM  COOTBETCTBYIOIIMX  XUMHUYECKHMX  PEaKLMNC
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCIUHEHHH OT KPaTHOCTH U
THUIIa KOBAJIEHTHOM CBSI3U (G- U M-CBSI3M), B3aUMHOT'O BJIMSHHS aTOMOB M TPyl aTOMOB
B MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbs (He(Th, MPUPOJHBIN Ta3, Yrojib), CIIOCOOBI €ro MepepadoTKU U MPAKTUUECKOE
IPUMEHEHUE POYKTOB MEPepadOTKH;

c(OpMHUPOBAHHOCTH BJIAJCHHS CUCTEMOM 3HAaHUI O €CTECTBEHHO-HAYUHbBIX METOAaX
NO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (peaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON
NEeSTeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3CH — JUIsl U3YyYEHUS CBOMCTB BEILECTB U
XMMHUYECKUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHUMW: BBISBIATH B3aUMOCBSI3b XUMHUYECKHUX 3HAHUIC
HNOHSTHUSMH U MPEICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYUYHBIX IPEIMETOB ISl OoJiee
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OCO3HAHHOTO MOHMMAaHHUs CYIIHOCTH MAaT€PUAJIbHOTO E€JUHCTBA MHUpPA, MCIOJIb30BAThH
CHUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XMMHUH Il OOBSCHEHUS U MPOTHOZUPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YpaBHEHUSAM XMUMHUYECKUX PEaKIUil C UCHOJIb30BaHUEM (PU3UUYECKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKJECHUIO XUMHUYECKOU (hOpMYJIbl BEUIECTBA MO M3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3oo0pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATHC
MO3UIMI KOJOTHYECKONH OE30MacHOCTH TMOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIPHOCTH 4YEeJOBEeKa, CBA3aHHOM ¢ TmepepaboTKOM BEIIECTB, UCIOJIb30BATh
NOJIyYCHHBIE 3HAHUS JJI1 MPUHATUS TPAMOTHBIX PEHICHHH MpoOjieM B CUTyalusXx,
CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMI: CaMOCTOSTENbHO IUIAHUPOBaTh W MPOBOJAUTH
XUMHUYECKUN IKCIEPUMEHT (MIOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAauECTBEHHbBIC PEAKLNN YTJIEBOAOPOJOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJad IO PACIIO3HABAHUIO
OpPraHMYeCKUX BEIIECTB) C COONIOJICHMEM TIpaBWJ O€30MacHOro  oOpalieHus
C BEILlECTBaMU U JJaOOpaTOpPHBIM 000pyI0BaHUEM, (OPMYIUPOBATH LIETb UCCIEAOBAHUS,
NPEACTaBIATh B pa3IMYHON (opme pe3ynbTarbl 3KCHEPUMEHTa, aHAIU3UPOBATh W
OLICHUBATh X JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWJIa 3KOJIOTMYECKH LEIecCO00pa3HOro IMOBEAEHUsI B OBITYHU
TPYJOBOM JESATENIBHOCTH B LENSAX COXPAaHEHUS CBOEro 3J0POBBS, OKpPYKaroIen
IIPUPOIJHOM CPENIbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKHMBBIE OPIaHU3MBI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs CMbICH TTokaszareis [1JIK;

aHAJIM3UPOBATh 1I€JIECOOOPAa3HOCTh MPUMEHEHHMsS] OpPraHMYECKUX  BEILECTBB
IMPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS] PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUM:  OCYIIECTBISATh  IEJICHAIIPABICHHBIN  MOHUCK
XUMUYECKON HMH(OpMalMU B Pa3IMYHBIX HMCTOYHMKAX (HaydyHas U Yy4eOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoll HMH@opMauuu, WHTEpHET W Jpyrue), KpUTHYECKH
AHAIU3UPOBAMb XUMUUECKYI0 MH(POpPMALUIO, nepepabamsiéams €€ U UCHOIb308AMbB
COOTBETCTBHUHU C MOCTABJIEHHON y4eOHOM 3a1aueil.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHMS Kypca «OOIias M HeopraHuyeckas XUMHs)
OTPAKAOT:
c(OPMHUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEpUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJIEHUW MPUPOIBI, O MECTE M 3HAYECHUH XUMHH
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B CUCTEME E€CTECTBEHHBIX HayK M €€ pojii B 00ECNEeYEeHUU YCTOMYMBOTO Pa3BUTHS,B
pelieHnu TpoOJIeM 3KOJOTHYECKOW, PHEPreTUYECKOM M THINEeBOM Oe30MacHOCTH,B
pPa3sBUTUH MEIULIMHBI, CO3JAHUU HOBBIX MAaTEpPUAJIOB, HOBBIX MCTOYHHUKOB JHEPIUU,B
o0ecreueHnr parMoHaIbHOTO MIPUPOIOTOIL30BaHMS, B (POPMHUPOBAHUN MUPOBO33PEHUS
¥ o0mIell KyJbTypbl YeJIOBEKa, a TAaKK€ AKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K
CBOEMY 37J0POBBIO U IIPUPOHOU CPEJE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPast BKIIIOYAET: OCHOBOIOJIArAOIIINE
MOHSATUSA — XUMUYECKUH 3JIEMEHT, aToOM, AP0 aTOMa, U30TOMbI, HNEKTPOHHAsT 000JI0UKa
aTroma, S-, p-, 0-aToMHbBIC OpOWMTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuIn3anus ATOMHBIX opOuTanei, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKUCJIEHUS, XUMHUYECKas CBA3b (KOBAJICHTHAs,
WOHHAs, METAJUIMYecKasi, BOJOPOJHAs), KpHUCTAJUIMYECKas pemérka, XUMUYecKas
peaxkuus, pacTBOp, DJIEKTPOJIUTBI, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAs IUCCOLUALINS,
CTEIEHb JHMCCOLMALMU, BOJOPOIHBIA ITOKA3aTENb, OKHUCINTENb, BOCCTAHOBUTEIND,
TEIJI0BOM 3P HEKT XUMHUUECKOU peaKIuu, CKOPOCTh XUMUUYECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUM UM 3aKOHbI (TE€OpUsl AIEKTPOJUTUUYECKON JTMCCOLMALUHU,
nepuoandeckuii 3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsT MAcCChl BEIECTB, 3aKOH
COXPaHEHMS W MPEBPALICHUS SHEPTUN MPU XUMUUYECKUX PEAKIHUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHHU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIINE B OCHOBE IMOHUMAHUS NMPUYUHHOCTU U
CUCTEMHOCTH XWUMHUYECKUX SBJICHUN; COBPEMEHHBIC MPEACTABICHUA O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJSIPHOM M HAJAMOJIEKYJSIPHOM YPOBHSX;
MPEICTABJICHUS] O MEXaHU3Max XHUMHUYECKHX pEaklud, TEPMOAUHAMUYECKUX
M KUHETUYECKUX 3aKOHOMEPHOCTSX WX NPOTEKaHUs, O XHWMHYECKOM PaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (PAKTOJIOTHUYECKUE CBEICHHS O CBOMCTBAX, COCTARBE,
NOJIy4eHUH M O€30MacCHOM MCMOJb30BAHUM Ba)KHEUIIUX HEOPTraHWYECKUX BEILECTB B
OBITY W TPAKTUYECKOM JEATEIbHOCTU 4YeJOBEKa, OOIIMX HAy4YHBIX MPUHIMIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
ycmanaenueams WX B3aUMOCBSA3b, UCHOAb306amb COOTBETCTBYIOIIME IOHATUSA IIPU
OINMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHU;

c(OPMUPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XHUMHUYECKYID  CHUMBOJHUKY JJIs
cocTaBjeHHUs (POPMYII BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEAKIINI, CHCTEMaTUYECKYIO
Homenkaarypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMSI ONpPEACIIATh BAaJE€HTHOCTh U CTENEHb OKUCIEHUS

XUMUYECKHUX IJIEMEHTOB B COCIMHEHUSIX, BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAS!, HIOHHAS,

MeTauInyecKasi, BOJOPOAHAs ), TUIl KPUCTAIIMYECKOM PEIIETKN KOHKPETHOTO BEILIECTBA;

c(hOPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHUMOCTh CBOWCTB BEIECTB

OT BHJIa XHWMHUYECKOW CBS3M U THUMNA KPUCTAUIMYECKOW peIETK, OOMEHHBIN
¥ JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHI: KJIACCH(PUIIMPOBATH: HEOPTAHNYECKUE BEIIECTBA 11O
WX COCTaBYy, XMMHYECKHE DPEaKIMU IO Pa3Ju4YHbIM IpU3HAKaM (YHUCIy U COCTaBYy
pearupymronmx BeIIeCTB, TeIIOBOMY d(PdeKkTy peakuuu, H3MEHEHUIO CTeleHeln
OKHCIICHHS  JJIEMEHTOB, OOpaTHMOCTH, YYacCTHUIO KaTajiu3aropa W JIpyTHe);
CaMOCTOSITENIBHO 8b10Upamb OCHOBAHUS U KPUTEPUU JUIS KiacCU(PUKAIIMU H3ydaeMbIX
BEIIECCTB U XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Iepuoandeckoro 3akona J[.U.
MenneneeBa U JAEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHWYECKMX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMepuonoB lleproamueckoi
cucrtemnl /.M. MeHnneneeBa, UCIONb3ysl IMOHATUS «IHEPIETUUYECKUE YPOBHUY,
«QHEPIreTUYEeCKUE IMOAYyPOBHH», «S-, P-, 0O-aToMHBIE OpOUTANIM», «OCHOBHOC W
BO30YXKJIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX COEMHEHHH T10 TIEpHOIaM U TpyIiram
[Tepuognueckont cucrembl .M. MenaeneeBa, BaJCHTHbIE BO3MOYKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN. XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XMMHUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, 0OmMEepHcOams CyIeCTBOBaHNE TeHETHICCKON
CBSI3M  MEXKJIY  HEOPraHMYECKMMH  BEIIECTBAMHM C  [OMOIIBKD  YPAaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS paCKpBIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAHOBHUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHHS JICKTPOHHOTO OanaHca 3THX
peaKIuii; peakuii HOHHOTO OOMEeHa IMyTEéM COCTaBJICHUS MX IOJIHBIX U COKPAIIEHHBIX
WOHHBIX YpaBHEHMH; peakIMil TUApOJIN3a; peakiuid KoMIUleKkcooOpa3oBaHus (Ha
npuMepe THAPOKCOKOMITIIEKCOB ITMHKA M A TFOMHHUS );

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUIECKHUX
peakuii ¢ y4éTOM UX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP N3MEHEHUSI CKOPOCTHU
XUMHYECKON pPEaklMM B 3aBUCHMOCTH OT Pa3WYHBIX (PAKTOPOB, a TaKKe XapakKTep
CMEIICHUSI XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM BHEIIHUX BO3JICUCTBUM (MPUHITUIT
Jle laTenne);

c(hOpMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh XHMHYECCKHUE PEAKIIMH, JICXKAIICB
OCHOBE TIPOMBIIIJICHHOTO IOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, OOIHWe HayJYHbIC
MIPUHITUTIBI XUMHYECKHX MIPOU3BOJCTB; 1e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOIIECHUS
PHUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOIrO TMO3HAHUS
SBJICHUN TpUpPOABl — HAONIOJEHUE, W3MEpPEHHE, MOJACIMPOBAHUE, HKCIEPUMEHT
(peasIbHBIN U MBICJIICHHBIH ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HaAYKaX, YMEHUSI IPUMEHSATh
ATU 3HAHUS TPU DKCIEPUMEHTAILHOM MCCJICIOBAaHUU BEIIECTB U JJIsI OOBSICHEHUS
XMMHWYECKUX SIBJICHUM, UMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHHOCTH
YEJIOBEKA U B MOBCEAHEBHOM JKU3HHU,
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c(hOPMHUPOBAHHOCTh YMEHHSI BBISBJISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUM
C TIOHSATUSIMHU U MIPEJICTABICHUSMH JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAaHHOT'O MOHUMAaHUs MaTepUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALIUSDY; MacChl BEIIECTBA
niu 00bEMa raza Mo M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJIHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTelsl PacTBOPOB KHUCIOT M IIECJIOYEW C M3BECTHOM CTEIEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUM, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHJIE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJIYKTa PEaKIUK; OOBEMHBIX OTHOIIICHHUH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEACHUE PEeaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHHUE CPEAbl PaCTBOPOB
BCIIIECTB C IOMOIIBI0O HHAUKATOPOB, H3YUYCHHE BJIUSHHUS pPa3IMYHBIX (PaKTOPOB HA
CKOPOCTh XMMHYECKON PEeaKIUM, PEIICHUE SKCIEPHMEHTAJIBHBIX 3ajlad 0 TeMaM
«Metamib» 1 «Hemetaiib») ¢ coOMOIeHHMEM TpaBUil 0€30MacHOro OoOpaleHUsIC
BEIlIECTBAMU M J1a00OpaTOPHBIM 000pyaoBaHUEM, (OPMYIHUPOBAThH IE/Ih UCCISIOBAHMUS,
npeocmaensames B Pa3IMUHON (GopMe pe3yabTaThl DJKCIEPUMEHTA, AHAIUZUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/IaTh MpaBuia MOJb30BAHUS XUMHUYECKOU
MOCY/IOH U JTa0OpaTOPHBIM 000PyI0BaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUHU
C UHCTPYKIMSMHU T10 BBIMOJHEHUIO JJA0OPATOPHBIX XUMUUYECKUX OMBITOB, IKOJOTUUYECKU
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOET0 3/I0POBbSI, OKPYXAIOIIEH MPUPOJIHON Cpelbl U JIOCTUKECHUS €€ YCTOMYUBOTO
pPa3BUTHUA, OCO3HABAMb OIMACHOCTh TOKCHYECKOrO JACHCTBUA HA MKUBBIE OPTaHU3MBI
OIPEICTIEHHBIX HEOPTaHUYECKUX BENIECCTB, MOHMMAas cMbICI nmoka3arens [1/K;

chOPMHUPOBAHHOCTh ~ YMEHHH:  OCYIIECTBIIATh  IICJICHANIPABICHHBIH  TTOMCK
XUMHUYECKON HMH(pOpMAIMK B Pa3IMYHBIX HCTOUYHHMKAX (HayyHas W Yy4eOHO-HaydHas
JuTepaTypa, cpeiacTtBa maccoBod uH(opmamuu, MHTEepHEeT WM Apyrue), KPpUTHUYECKH
aHaJM3UPOBaTh XUMHUYECKYI0 HH(pOpMaIuio, IMepepadaThiBaTh €€ W KCIO0JIb30BATh
B COOTBETCTBHUU C TTOCTABJICHHOW Y4eOHOM 3a/1auei.
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10 KJIACC

Haumenosaunue

No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe cosiepkaHue

/o 4acoB 00yYaroIIMXCs

y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHH
1.1 | ITlpeameT opraHrdecKOi 8 [Ipenmet v 3HaYECHUE OPTAHUYECKOMN PackpbIBaTh CMBIC]T M3y4aeMbIX

XUMHUH.
Teopus crpoeHus
OpraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COETUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHbIE BO3MOXHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCTUHEHUSAX. TUIIBI
TUOpUIU3AIMK aTOMA yTIIepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIi). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOHTAJNICH: G- U T-CBS3H.
OnunapHasi, BOWHAsI U TPOHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpoeHUsT OPraHUYECKUX

MOHSATUM (BBIJESATH UX XapaKTEPHBIC
MPU3HAKU) U IPUMEHSTh 3TH MOHSITHUS
IIPY OIIMCAHUU COCTaBA U CTPOECHUS
BEIICCTB, ISI OOBICHCHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpbiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. bytieposa u
IPUMEHSTh UX JIJ1s1 O0BSICHEHHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYTIO
CHMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILLIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTAaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM

31




denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE PA3BUTHUE — CTPYKTypHAas
TE€OPHUsI OPTaHUYECKUX COCTUHECHUM.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTaHUYECKUX COCAUHECHUN.
MonekynsipHbIE U CTPYKTYpHbBIE
dbopmyibl. CTpyKTypHBIE (HOPMYIIBI
pPa3JIMYHbBIX BUJIOB: pa3BEpHYTAas,
COKpAILICHHAs!, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTYpHasl, MPOCTPAHCTBEHHAS.
OnekTpoHHBIE A (DEKTHI B MOJIEKYIax
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[IpencraBnenue o kinaccuukanuu
oprannyeckux BeuecTs. [lonsTue

o (byHKIIMOHATBHOM rpyrie. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMaTtnueckas U TPUBHAJIbHBIC
Ha3BaHUS).

OcobeHHOCTH U KIaccudukanus
OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHUTEILHBIC PEAKIIUU

B OPTaHUYECKON XUMHUH.
JKCIIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BELIeCTB U UX NPeBPAILCHHIA:

CBsI3U (OJIMHAPHBIC, KPATHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpTraHUYECKON XUMHUU B PEIICHUN
po0JIeM HKOJIOTUUECKOM, MUILIEBOM
0€301MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/TaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
paIrMoOHAIBHOTO
IPUPOIOIIOIH30BAHNS,
MOJATBEPKIATh €€ CBSA3b C APYTUMU
HayKaMHU.

Hcnionp3oBaTh MOAEIN
OpraHUYECKUX BEIIECTB

JUTSI WJUTFOCTPAITUN MX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS.
HabmtonaTh u onuckiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OIHCHIBATH
71a060paTOPHBIE OMBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJIEHHUE C 00pasiaMu
OpPTraHUYECKHUX BEIIECTB U MaTEpHATIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB MMPU HarPEBaHUH
(raBneHue, OOyTJIUBaHKUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHIL:

— MOJICJIUPOBAHUE MOJIEKYJI
OpraHUYEeCKUX BEIICCTB

Hroro no pazneny

Pa3n

e 2. YrieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
QJIKaHbI, IUKJIOATKAHBI

Auskasbl. 'oMoJIOTHYECKUM PAJT aJTIKAaHOB,
oO1ast popmysia, HOMEHKJIATypa U
u30MepHsi. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB, SP3-TMOpHAN3aLUS ATOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoiCTBa
AJIKaHOB.

XUMHUYECKHUE CBOWCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3alliH,
JNETUAPUPOBAHUS, LIMKIU3AINH,
NUPOJIN3a, KPEKUHTa, TOPEHHUSI.
Haxoxnenue B mpupojie. CriocoObl
MOJTYYEHHUS U MPUMEHEHUE aJIKaHOB.

Bragets nzyqaeMbIMi XUMHUYECKUMH
MOHSATUSIMU.

BrIgBisITh XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIINBATh MX
B3aMMOCBSI3b, UCTIOJIH30BATh
COOTBETCTBYIOIIHE MTOHSITHSI

P OITUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COECIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMH,
CKEJICTHOM ) (hOopMYyJT YTIIEBOAOPOIOB.
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Huxnoankauel. O6mias Gpopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIONPOTIaH,
[IUKJIOO0YTaH) ¥ OOBIYHBIX (IIUKJIOTICHTAH,
UKJIOTeKCaH) HUKI0ankaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbusie
YTJIEBOAOPOIBIL:
AJIKEHbI, AJIKAJUEHBI,
AJIKUHBI

14

AJikeHbI. [ OMOJIOTHYECKHUI PAJT aTTKEHOB,
obmmast hopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AJTKEHOB,
sz-m6pnzu/13au1/m ATOMHBIX opOuTaIeit
yIiiepojia, 6- U m-CBA3u. CTPYKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30MepHsi.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
PUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKOBa. KauecTBeHHBIE
peakiu Ha JBOMHYIO CBS3b.

CnocoObI MoJTydeHus! U MPUMEHEHUE
AJIKCHOB.

Ankanauensl. Knaccudukanms
AJIKaJUEHOB (CONPSIKEHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K ONPEIeICHHOMY KJIacCy
yTJIEBOAOPO/IOB IO COCTaBY U
CTPOEHHUIO, HA3bIBaTh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOJIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTENECH
yTIEBOAOPOIOB.

Onpenenars BUABI XUMUYECKOU
CBSA3U B MOJIEKYJIAX YTJIEBOJAOPOJIOB
(KOBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[ToaTBEpK1aTh Ha KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTH U TUIIA
KOBAJICHTHOM CBA3M (G- U Tt~ CBSI3M),
B3aMMHOTO BJIMSHUS AaTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue 1
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpUHAJJICKAIUX K Pa3TUYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHHE.
[Tomumepusanus CONP>KEHHBIX IUEHOB.
CnocoObl moJIy4eHUs U MPUMEHEHNE
aJIKaJICHOB.

AukuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
U30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTaseil aroma yriepoaa. Guzndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCTUHEHUS], AUMEPU3ALINU U
TpUMEpU3aIn, okuciaeHus. Kucinorueie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOWHYIO CBA3b.

CnocoObI moJTy4eHuUs: U IPUMEHEHUE
aJIKWHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (ApEHBI)

ApomaTHyecKue yriaeBO0PO/IBI.
["'omosnorudeckuii psa apeHoB, 001Iast
(dopMyIta, HOMEHKIIATypa U H30MEPHSI.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H307a.

KJIaCCaM.

BbISBISTE F€HETUYECKYIO CBS3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHBIX
KJIACCOB U MOATBEPKIATh €€ HATNYUE
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKH
yIIEBOAOPOAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN ra3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TIOJYyYaeMBbIX IPU FTOM
OPOAYKTOB.

Hcnonn3oBath 00I11IEHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUU, TIPOBEICHUU U
OTHMCAaHUU XUMUYECKOTO
AKcIepuMenTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath nmpaBuiiaM 06€30macHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HoCyAbl M1 000PYI0BaHUS, a TAKKe
npaBUiaM 0OpalIeHus C BEIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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lIpasuno apomamuunocmu, npumepnl
ApPOMAMUYecKUx COeOUHeHUl.
DU3N4YECKNEe CBOMCTBA apEHOB.
XUMHUUECKHE CBOIicTBa OCH30J1a U €ro
TOMOJIOTOB: PEaKIIMK 3aMEeIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JICCTBUH 3aMECTHUTEJICH B OCH30ILHOM
KOJIbII€ Ha PUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIII,
aTOMOB TaJIOTCHOB.

OCo00eHHOCTH XMMHYECKUX CBOMCTB
ctupona. [Toamumepuszamusi cTuposa.
CriocoObl oJTy4eHUsI ¥ IPUMEHEHNE
apoOMaTUYECKUX YTJIEBOIOPOJIOB

2.4

[TpupoaHbIE HCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslii yroias v IpoayKThl €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIN3.
[IponyxTsl nepepa®oTku HEPTH,

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
U IPAKTUYECKUX padoT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEpUMEHTA B (hOpMeE 3arucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaklmii U JenaTh BHIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIIEHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 YPABHEHUIO XUMUYECKON peaKkIuu
Y TI0O MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamMOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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UX MIPUMEHEHHUE B MPOMBIIIJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXKAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POJIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakunu 3amenieHus rajoreHa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYIIY, aMUHOTPYTIITY.

JlelicTBUE HA TAJIOTEHITPOU3BO/IHbIE
BOJHOTO U CIIUPTOBOI'O pacTBOpa
menouu. Bzanmonaencreue
JUTaJIOT€HAJIKAHOB C MarHUEM U IIUHKOM.
[ToHsTHE O METAITOOPTAHUYECKUX
coeauHeHusAx. Mcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIEC METO/AbI
U3yYeHHUs] BelleCTB U UX MpeBPaIleHHIA:
e JleMOHCTpauu:

— JeMOHcCTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOeciuBeunBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbl, PACTBOpA NIEPMAHraHaTa Kaaus,
B3aMMOJCHCTBUE ALIETUIIEHA
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C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— o0pa3ipl macTMace, Kay4yKoB
PE3UHBI;

— xoekiun «HedTe» u «YT0mm»;
— BuaeopparMeHT «Bynkanuzamus
PE3UHBD).

e JlabopaTOpHbIE OTBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MIacTMace, KaydyyKoB U PE3HHBI;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIoreHONPON3BOAHBIX;

— IOJYYCHHC MCTaHa U U3YyUYCHHUC CT'O

CBOIICTB;

— IOJYUYCHHC allCTUJICHA U U3YYCHHUC CTO

CBOWCTB.
e [IpakTrueckue paboThI:

Ne 1. Ilosmyuenue sTuneHa U U3y4eHHE

€ro CBOMCTB.

e Pacuérnple 3agaun:

— OIPEACIICHUE MOJIEKYJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

ITO MaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJISIIIIMX B €0 COCTAaB;
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— HaXOXKICHUE MOJICKYIISIPHOH (OPMYIIBI
OpPTraHUYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YpaBHEHUIO XUMHYECKOM
peakuuu

Htoro mo pazgeny 35

Paznen 3. Kuciiopoacoaep:xaniye opraHnyeckue coeInHeHHst

3.1 | Criupthl. DeHon 11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue mMoJieky (Ha mpuMepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, U3oMepusl,
HOMEHKJIaTypa U KiaccupuKaius
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BoopoaHas cBs3b.
XHAMHUYECKHE CBOMCTBA: PEAKLIUH
3aMelIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU H
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MoTyuyeHus: u
MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 2¢upsl, HOMEHKIATYypa U
uzomMepusi. OCOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PackpeiBaTh cMBICIT U3y4aeMbIX
MOHATHUH (BBIJICIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSTH 3T MOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOM)
bopMyIT KHUCIIOPOICOAEPIKAIINX
OpraHUYeCKUX BEILECTB.
VYcranaBauBaTh NPUHAIEKHOCTh
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIECTB

K OIpeeJIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOJIUTH TPUBUAIILHBIE HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U TinepuH. Ou3ndeckrue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI PeaKIIUsl

Ha MHOTOQTOMHBIE CITUPTHI.
OU3M0IOTrHIECKOE IEHCTBUE

Ha opraHu3M denoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE THUIPOKCOTPYIIIBI U
OeH30JbHOTO siipa. Du3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUUYECKUX CBOUCTB (peHoa.
KadectBennsie peakiyuu Ha (HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYCHUS U IPUMEHeHue (eHoma.
denondopmaabACTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHMUS:
aJIBJICTUBI U KCTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHblie 23GUpBHL.
Kupsi

21

KapOGonunbHbIe COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["'omomorudeckue psiibl alTbIETHI0B U
KETOHOB, 00111as1 opmyJia, U30MEpHUs

U HOMEHKIaTypa. Puszndeckue cBocTBa
aJbJIETUI0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENEH
KHUCJIOPOJICOJICPKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XAMHUYECKUE CBOMCTBA, BAKHEUIIINE
CIIOCOOBI MOJIYYEHUS MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOJICOJIEPKAITUX COSTUHEHUIT;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
KHCJIOPOJICOIEPKAIINX
OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJILHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTH peaau3aiuu
Pa3IMYHBIX MEXAHU3MOB MMPOTEKAHUS
peaxKuui.

OnuceIBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOMCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedocmasnenue o mexanuzme peaxyuil
HYKIIeOQUIbHO20 NPUCOeOUHEHUS.
OxkwclieHne ambIeTUI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoobl
MOJTYICHUS ¥ PUMEHCHHE aJIbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE NPEICIbHbIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus mu Homenkiarypa. Ouznueckue
CBOWCTBA, BOAOPOIHBIE CBS3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEaKIMK C Y4aCTHUEM YTIIEBOIOPOIHOTO
paaukana.

[TonsiTHE O MPOM3BOTHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX U
apOMaTUYECKNX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE IS )KU3HEACATSTLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHS
Ha JKUBbIC OPTaHU3MBI OTIPEICTICHHBIX
KHCITIOPOICOIEPKAIITIX
OpPTaHUYECKUX BEIICCTB U MOSCHSTH
Ha IPUMEPax COCOObl YMEHbIIEHUS
Y TIPEIOTBPAIICHHS MX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBatk 0011I€HAYYHbBIE
METO/IbI TIO3HAHUS

IIPY CaMOCTOSITETLHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
IKCcIIepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B JlabopaTtopuu

IIPY UCTIOJIB30BAHUH XUMUYECKON
TIOCY/IbI K 000PYIOBAHMUSI, a TAKKE
IpaBUIaM OOpaIlleHHs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHCHHUS JTA0OPATOPHBIX OIBITOB
U TIPAKTUIECKUX padoT

0 TTOJTYYSHUIO U U3YICHHIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTEApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAS, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COCcOObI MOTy4YeHUS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxnbie 2¢upsl. ['omooruaeckuii ps,
oOutas popmyia, U3oMepus u
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHUE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOMW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACIbHBIX
KHUPHBIX KUCHOT. JKUPBI B IpUpO/IE.
Mp114 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motomiee aeicreue. [lonsmue

O curmemu4ecCKux mornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrUKa yrieBOJO0B.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTCaXapu/ibl).

MoHocaxapuapl: TJIFOK03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruo03a.
dusnueckue CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
usomepusi. Konvuamo-yennas
maymomepusi Ha npumepe MoJieKyJvl

OpraHUYECKHX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIIUX
peakLmii U JenaTh BbIBOJBI HAa UX
OCHOBE.

[IpoBONUTH BEIYMCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOUN pEaKINK
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASAIINX B €r0 COCTaB,
a TaK)Ke Ha OINPEEIICHUE JOJIN
BBIXO/Ia POAYKTa pEeaKIuu

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEIbHOCTH
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2noK03bl, npoekyuu Xeyopca, a- u -
aHomepwvl 2110KO3bl.

XUMHYECKHUE CBOMCTBA TITFOKO3BI:

C Y4aCTHEM CHUPTOBBIX U aJIbJICTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHuE TIIFOKO3bI, €€ 3HAUCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
Jucaxapusl: caxapo3a, MaJibT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'moponus caxapo3sbsl. Haxoxnenue

B IIPUPOJIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoao3a. CTpoeHne MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJITI0I03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0103bl. XMMUYECKHUE CBOMCTRA
KpaxMmalia (TUIpoJin3, KadeCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hpupon
uesutoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCcnepuMeHTATbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAlleHHIA:
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e /lemoHCTpanuu:
— CBOICTBa CHUPTOB: pACTBOPUMOCTh
B BOJI€, B3aUMOJCHCTBUE ATaHOJIA

C HAaTpHUCM, OKHUCJIICHHUC 3TUJIOBOT'O CIIUPTA

TUXPOMATOM Kajus (BO3MOKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— Ka4YECTBEHHBIC PEAKIIMH aJIbJICTHIOB:
C aMMHAYHBIM PACTBOPOM OKCHIIA
cepedpa u rugapokcuaom meau(Il);

— XHMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

e JlabopaTOpHbIE OTBITHI:

— peakIus TJIUIEPUHA ¢ THAPOKCUIOM
meau(11);

— OKHCJICHUE ATUJIOBOTO CIIUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOMN
MIPOBOJIOKO;

— B3aHMMO/JICUCTBUE PACTBOPA TTFOKO3BI
¢ ruapokcuaom meau(Il);

— B3aHMMOJCHCTBUEC Kpaxmalia ¢ HOAOM.

e [IpakTueckue paboOThI:

Ne 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEHOIBDY;
Ne 3. Pemenue skcnepuMEHTaIbHBIX
3aja4 1o TeMe «KapOoHOBBIE KUCTIOTHI.
Crnoxxnble 3Gupb».

e PacuéTHbIe 3aJa4U;

44



denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

— OIpeeneHNe MOJICKYISIPHON
(GbopMyIIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB DJICMEHTOB,
BXO/JISIIIIMX B €r0 COCTaB; MO0 Macce
(0o0BeMy) IPOIYKTOB CTOpaHUS,

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OTIPECIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazuneny
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Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHCIIOTHI. beknu

12

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCcKue U apOMaTUYECKuUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
U30MepuUsi, HOMEHKJIaTypa U (puznueckue
cBoicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30TUCTOM KMCJIOTOMU.

Coim anKujIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anmMHoe BIMsTHUE TPy

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIICIATH UX XapaKTEePHBIC
MPU3HAKH) U IPUMEHSATD AT MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
dbopmy a30TCoEpPIKAIINX
OpraHUYECCKUX BEIICCTB.
OnpenensiTh MPUHAICKHOCTD
a30TOCO/IePKAIUX BEIICCTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBeHHBIC peaKkIuu

Ha aHWJIUH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

AmuHOKuUCIOTEI. HOMeHkIarypa u
nzomepus. OTaenbHbIe IPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
UzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxucnomeor.

duU3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KakK
aM(OTEpHBIX OPTaHUICCKUX COCTMHEHUH,
peakius TMOJUKOHJICHCAIlUH,
00pa3oBaHUE MENTHUIHON CBS3H.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CHUHTE3 NENTUIOB.

benku kak npupoiHbIe MOJUMEPDI.
[TepBuynas, Bropu4Hasi U TpeTUIHAs
CTpYKTypa O0enkoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JICHATypalus, KaYeCTBEHHbIC pEaKIun
Ha OCJIKH.

K OIpeeJIEHHOMY KJIacCy 10 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTAaBUTENIEH a30TCOAePIKAIIUX
COECIUHCHUH.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATH HAa IIPUMEpPaX 3HAUYCHUE
O€JIKOB JJIsl OpraHnu3Ma yejoBeKa.
[TpoBOaUTH BEIYUCICHUS

JUJISL OTIPEJICJICHUSI MOJICKYJISIPHOM
(hopMyJIbl OPraHMYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €T0 COCTAB,
a TakXXe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUM, IPOBEJICHUN U
OIMCAaHUN XUMHUYECKOTO
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Llonamue 06 azomcoodeparcaujux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCNepuMeHTATbHbIE METOIbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHui:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus O€JIKOB ITPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue padboThI:

Ne 4. Pemenue skcnepuMEHTAIIBHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYECKUE COEINHEHUD?;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3anay no teMe «Pacrno3naBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO0 Macce
(00BEMY) TIPOTYKTOB CTOpPaHHUS;

10 KOJIMYECTBY BeLECTBA (Macce,

AKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI U TPAKTUYECKUE PAOOTHI).
CamocTosITeNBHO IIIAHUPOBATH U
OCYULIECTBJISATH CBOIO
MO3HABATENIbHYIO JESATEIHHOCTD;
IPUHUMATh aKTUBHOE yJacTHE

B IPYNIOBOW Yy4eOHOM NESITEIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIUU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHne pacu€THBIX 3a/1a4

Ha OTIPEJICIICHNE JT0JIA BBIXO0/1a TIPOIYKTa
PEaKIMK OT TEOPETUICCKH BO3ZMOKHOTO

Hroro no pazneny

12

Pa3nen 5. BoicokoMoJieKy IsipHbIe COeAUHEHUS

5.1

BricokoMONEKYIIApHBIC
COCIUHEHUS

6

OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHU:
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINH, CPEIHSAS
MOJIEKyJsIpHas Macca. OCHOBHBIE METOIBI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKOHIeHcauus. [lpedcmaenenue

0 cmepeopezyIapHoCmu U
HAOMOJIEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCHb CBOUCTE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[TomumepHbie MaTepuansl. [lnactmacchr
(MOJMATUIICH, TTOJIUTIPOTUIICH,
NOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
MOJIMMETUIIMETAKPIIIAT, TTOJIMKApOOHATHI,
noJidTUIeHTepeTanar). Y Truiusamus u
nepepadoTKa MIacTHKA.

DJ1acTOMEpbI: HaTyPAJIbHBIM,

Bnaners u3ydaeMbIMU XUMAYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
STU MOHSATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OPTaHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACJIbHBIX (PAKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y TTOJIMKOHCHCALIHNH.

OnuceIBaTh COCTAB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBath 0011I€HAYYHBIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIM, U30MTPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JlaBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs
(megnon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyyKos.

e [IpakTueckue padboThI:

Ne 8. Pemienue skcnepruMeHTaIbHBIX
3aaa4 no teMe «Pacno3naBanue
IJIaCTMAcC U BOJIOKOHY

METO/bI MO3HAHUSA
IPU CaMOCTOATEIHLHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OTMCAaHUU XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKHE pabOTHI)

Hroro no pazaeny 6
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coqepkanue
/o 4acoB 00yYaroIIMXCs

y4eOHOro npeaMera

Pa3n

es 1. TeopeTuueckue ocH

OBbI XUMHH

1.1

CrpoeHnue aroma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MennaeneeBa

15

AtoM. CocTaB aTOMHBIX SIAED.
XUMHAYECKUN 31eMEHT. M30TOIBL.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTUYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccudukanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnipenenenue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MuHumMyma s3nepauu, npunyun Ilayau,
npasuio XyHoa. INEKTPOHHBIE
KoH(pUrypauu aroMoB 31eMeHToB [ — [V
NEPUOJIOB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
HOHOB.

llonusimue 06 3Hepeuu uonuzayuu,
9HepauU cpooCcmea K I1eKmpOoH).
DIJIEKTPOOTPULIATEIBHOCTbD.
Ilepnonnueckuit 3akoH u Ilepnogunueckas

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHH (BBIIEIATH UX XapaKTEePHBIC
MPU3HAKKN) U IPUMEHSATH 3T MOHATUS
IIPY OTTMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICI IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMATU3HPYIOIIYIO,
O0OBSACHUTEILHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepu3oBaTh dJICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YXJIEHHOM COCTOSIHUN) M HOHOB
XUMUYECKUX dJIeMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCITIOJIb3YSI IOHSATHS
S-, p-, d-3J1eKTPOHHBIC OPOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MengeneeBa. CBS3b
[Teprnoanyeckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS AaTOMOB. 3AaKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
Y CJIOHBIX BEIIIECTB I10 rpymnIaM 1
MeproiaM. 3HAYEHHUE NEPUOIUYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MpeBPaIlleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabuu «Ilepuoauueckas
CHUCTEMa XMMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BemecTna.
MHuoroo6pa3zue
BEIIECTB

18

XuMH4deckast CBsI3b. BUIbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTaundeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBs3u. [lonspHOCTS,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBsI3H.
BopopoaHas cBa3b. MeXMONEKYIApHBIC
B3aUMOJICUCTBHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBIETSATH UX XapaKTEePHbIE
MPY3HAKHW) U IPUMEHSTH 3TH OHATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, ISI OOBSICHEHUS
OT/ICIIbHBIX (DAKTOB U SIBIICHHIA.
OnpenensiTb BUAbI XUMUYECKOU
CBsI3U (KOBaJICHTHOM, HOHHOM,
METAJTTHYECKOM, BOJOPOTHOM)

B COCIMHECHUSX, THII
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BaneHTHOCTh ¥ BaJI€eHTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayus amomHvix
opoumareti. CBS3b DJIEKTPOHHON
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COSTMHEHUI 2JIEMEHTOB
BTOPOTO TMIEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coeanHeHux. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIEKCO00pa30oBaTelb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHUN. 3HAYEeHUE KOMILUIEKCHBIX
coenuHeHuu. [lonstue

0 KOOPAWHAILIMOHHON XUMUH.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS.

Tumbl KPUCTAITMYECKUX PELIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hcrtunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJIHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIECTBA B pacCTBOPE,
MOJIsIpHasi KOHLIEHTpaius. HackimeHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucrtamioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenenarb BAJIGHTHOCTh U CTENIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCAMHEHUAX PA3IMYHOTO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAINIMYECKON PEIIETKH.
[TpoBOINUTH BEIYHMCIICHHUSI

C MCTIOJIb30BAHUEM TOHSATHSI
«MaccoBas J10Jisl BEeIEeCTBA

B PacTBOpE»
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Knaccudukanus 1 HoMmeHKIIaTypa
HEOPraHMYE€CKUX BEIIECTB.
JKCIepUMEHTAJIbHbIE METO/bI
U3yYeHNsI BEeLECTB U UX MPeBpPallleHUIA:
e J/[eMOHCTpaLMu:

— MOJICJIM KPUCTAINIMYECKUX PEIIECTOK.

e PacuéTHbIe 3a1a4n:

— C MCIIOJIb30BaHHUEM NOHATUH
«MaccoBas J10J1 paCTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHIICHTAIIAS

1.3

XUMHUYECKHUE pEAKIUU

31

Knaccudpukanus XUMHUYECKUX peakui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELLECTB; 3aKOH COXPAHEHUS U
peBpAaILEHUs SHEPTUU ITPU XUMUYECKHUX
peakumsx. TernoBbie 3QPEeKThI
XUMHUYECKUX PEaKIUH.
TepMmoxumMuyeckrne ypaBHEHHS.
CKOpOoCTh XUMUYECKON PEAKIINH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE M T€TEPOreHHBIE PEAKIIH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECUS. PaKTOPHI,
BJIMSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJICHUE

PackpbIBaTh CMBICH U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEpPHbIE
IPU3HAKKN) U IPUMEHATH 3TH MMOHATUS
IIPY OIIMCAHHUH COCTaBa U CTPOEHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KinaccuduiupoBarb XuMuyeckue
PEeaKLMHU MO Pa3IMYHbIM TPU3HAKAM
(4ncy U COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY 3P deKTy
peakiu, N3MEHEHUIO CTEIICHEN
OKHCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBaHUS U KPUTEPUU

JUT KJTACCU(UKALUU XUMUYECKUX
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Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIINUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJIa0bIE AIEKTPOJIUTHI.
Crenenb nuccouuanuu. Monnoe
npouzeeodenue 600vl. Cpena BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnioyHasi. Bomopoauelil mokazaresib
(pH) pactBopa. I'maposms coe.
Peaxiiuu nonnoro ooMeHa.
OKHCITUTETHPHO-BOCCTAHOBHUTEILHBIC

peakuuu. CTENEeHb OKUCIEHUSI.
OKucCIuTENh U BOCCTAHOBUTEID.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBJICHUs. BaxxHeiue
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeToz
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
U3y4YeHHs BelIeCTB U UX
NpeBpaLlleHUI:

e JleMOHCTpauu:

— Ppa30XKeHHUe MEPOKCUIa BOAOPOaa
B IIPUCYTCTBHUM KaTaln3aTopa.

e JlaGopaTopHBbIE OMBITHI:

— MPOBEAECHUE PEAKLIUN HOHHOTO
obOMeHa;

peaxKuuii.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YU4ETOM HX DHEPIETUUECKHUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(aKkTOpOB, a TAK)KE XapaKTep
CMEILIEHHS] XUMHYECKOT'0 PABHOBECHS
MO/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MPUHLINI

Jle lllaTenwe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MocpeCTBOM COCTABJICHUS
AJIIEKTPOHHOTO OanaHca 3THX
peakiuii; peakiuii HOHHOTO OOMeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMILIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTE U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
OTIPEICJICHUE CPEJIbl BOTHBIX
pPacTBOPOB BEIIECTB; MPOBEJICHUE
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— ompeJereHue Cpeibl paCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHIUKATOPA.

e [IpakTueckue paboOThI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB
Ha CKOPOCTh XMMUYECKOMN peaKInu;
Ne 2. BnusiHue pa3auaHbIX (pakTopoB

Ha ITOJIOXKECHUE XUMUUECKOI'O PABHOBECUS;
Ne 3. Xumuueckue peakiinu B pacTBOpax

3IEKTPOJIUTOB.
e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WM 00beMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIHUX
B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOM KOHIIEHTpAIlMU BEIlleCTBA

B PacTBOpE;

— BBIYHUCJIEHUE MacChl (0ObeMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKkIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIE paCTBOPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA

peakiuii HOHHOTO OOMEHa; 3yUYCHHE
BIIMSIHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisTh pe3ynbTaThl
XUMHUYECKOTO KCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUI

U JIeJIaTh BBIBOJIbI HA HX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTOJb30BAHUEM MOHATHS
«MaccoBast 10J1s BELIECTBA

B PAacTBOPE», a TAKIKE IO YPABHEHUSAM
XUMHUYECKUX PEAKLUI, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny

64
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Pasznea 2. Heopranmyeckasi Xumus

2.1 | Hemeraiuiel

53

[TomoxeHne HEMETAILIOB

B [lepronyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
®du3nvecKre CBOMCTBAa HEMETAILIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIIUU

C MeTaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
I'mppuael. TomIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOMy4YeHUs (PU3NIECKUE U
XAMHUYECKUE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSAMHEHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIUICHHBIE CITIOCOOBI MTOTYYEHUS
rajoreHoB. [I[pruMeHeHne TaJIOTeHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJIEHHBIE CITIOCOOBI MOJTy4YeHUS
Kucaopoia. PU3NUECKUE U XUMUYECKHE
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHne. OKCUIbI U IEPOKCHUIBI.

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSTh 3TH MOHSATUS
IIpU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0bICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHECHUH CBOMCTB HEMETAILJIOB U
WX COCIMHEHUHN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menueneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o01IMe XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCAMHEHUM, TOATBEPKIAsl ITO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuui.

CocTaBasTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii U peakiuii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C MOMOIIBIO AIEKTPOHHOIO OaslaHca
Y MOHHBIX YPABHEHHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MoTy4eHus1, GU3HICCKUE M XUMUUIECKHEC
cBorictBa. CepoBOIOPOI, CYIb(DHIBI.
Oxcunp cepbi(IV) u (V). Cepaucras u
CepHasi KUCJIOTHI ¥ UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHue cepbl U €€ CoeTMHEHUH.
Azot. Haxoxaenue B nmpupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMHUIECKHEC
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasl U @30THAsI KUCIIOTHI U
ux cojii. OcCOOEHHOCTH CBOMCTB a30THOM
KucIoThl. [IpuMeHenue azora u ero
COCIMHEHUI. A30THBIE yIOOPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XuMHuuyeckue cBorctBa. Dochuasl u
dochun. Oxcunpl hochopa,
optodocdopHas KHUCITIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunenuii. Dochopubie ynodpenus.
Yraepoa. Haxoxaenue B mpupoze,
CHOCOObI MOTy4YeHUs, PU3NUECKHE U
XUMHYECKHEe CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCJMHECHUI

Ha KUBBIE OPTaHU3MBI; ONKUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JEATENBHOCTH
YyeJI0BeKa.

[ToaTrBepxaaTh CylIeCTBOBAHUE
TEHETUYECKOM CBSI3U MEKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax.

HaOnronaTh ¥ onuchIBaThH
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEJIbHO IUIAHUPOBATb,
MPOBOJIUTH U OMIMUCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKkTUIeCcKue paboThI);
NPEACTABIATh PE3YyJIbTaThI
XUMHUYECKOT0 SKCTIIEPUMEHTA
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yraepoaa(Il) u (IV), yroibHas kxuciaora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuuii. Haxoxaenue B npupoje,
CIOCOOBI MOTy4YeHUs1, (PU3NUECKUE U
XuMHu4eckue cBorcTea. Okcua
kpeMuusa(1V), kpemMHHEBasE KUCIIOTA,
cunukathl. [I[puMeHeHrne KpeMHUs U €ro
coeauHeHuid. CTEKII0, €ro MoJIy4YeHHE,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METOIbI
H3y4eHHUsI BElIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— 00pa3Iipl HEMETAJIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
MarHus B KUCIIOPO/IE.

e JIlaGopaTOpHBIE OMBITHI:

— KA4EeCTBEHHbIC PEAKIINU

Ha HEOPTraHUYECKHUE MOHBI U KATHOH
BOJOPOJIA;

— TIOJIyY€HHE U COOMpaHUE ra3oB.

e [IpakTueckue pabOThI:

Ne 4. Pemenue skciepuMEHTaIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Penienue s3xcrepuMeHTaIbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKITUH U JIeTIaTh
BBIBOJIBI HA MX OCHOBE.

CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.

HpOBOI[I/ITB BBIYHCJICHUA
I10 YPpaBHCHHUAM XUMHWYCCKHUX

peaKuuii.

CamoCTOSTENBHO INTAHUPOBATH U
OCYILIECTBIIATH CBOXO
MMO3HABATEIbHYIO AEATEIbHOCTD;
IIPUHUMATh aKTUBHOE Y4aCTHE

B IPYNIOBON y4eOHOM eI TeIbHOCTH
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Ne 6. Pemienne skciepruMEHTATBHBIX
3aja4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e Pacuérnsle 3anayn:

— BBIYUCIIEHHE MAcChl BELIECTBA

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIIH
00bEMY OJTHOTO U3 YYACTBYIOIIHNX

B PEaKIIMH BEILIECTB;

— BBIYMCJICHHE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCIu OJHO U3 BEIIECTB UMEET
IpUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaxiuu, eciiy OJHO U3 BEIIECTB JaHO
B BUJIE paCTBOpA C ONPEIEICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BELIECTBA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTa
peaKiuu OT TEOPETUYECKU BO3MOKHOTO

2.2

MeTtajuiel

38

[Tonoxenne metauioB B [lepuoauueckon
CHUCTEME XUMHYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS JIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91IeMEHMOB-MEMALII08 8 3eMHOUL Kope.

PackprIBaTh CMBICT H3y4aeMBbIX
MOHATHH (BBIJCIATH UX XapaKTEPHBIC
IPU3HAKH) U IPUMEHSTH 3TH IIOHITHS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIICCTB,

TUTsl OOBSICHEHUS OTJIETHHBIX (PAaKTOB
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O6mme puznyeckre CBOWCTBA METAJIIIOB.
[IpuMeHeHre MeTauioB B OBITY, IPUPOAE
1 TexHuke. CriaBbl METaIOB.
DNEKTPOXUMHUECKUN Psii HAPSKEHUN
MeTtasuioB. O0mMe cnocoObl MOITYYEHUS
METaJJIOB: TUAPOMETAITYPTHs,
MUPOMETAJUTYPIHUsl, JIEKTPOMETAIUTYPIHUsl.
[TonsiTHE O KOPPO3UH METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO11as XapakTeprUCTUKa METAIIIOB

| A-rpynnst [lepuoguueckoil cucteMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuii n
KaJIMi: OJy4eHue, PU3NIeCcKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
OO1as XxapakTepuCcTUKa METaNIOB

Il A-rpyminet [Teproanueckoii CUCTEMBI
XMMHUYECKHUX JIEMEHTOB. Maruuii u
KaJIbLU: MTOTy4YeHUe, PU3nIECKUe 1
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
JKecTKOCTh BOJEI U CLIOCOOEI €€
YCTPaHEHHS.

AJIOMHUHMI: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €T0 COSUHEHUH.
AmpoTepHbIe CBOICTBa OKCHA U

Y SIBJICHUU.

OOBCHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COEIMHEHUN C yUETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [leproanueckoi cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menaeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, UX BaXKHEHIINX
COCMHEHUM, TOATBEPHKIAs ATO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii; NpUMEHEHNUE METAJIJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YeJIoBeKa, a TAK)KE UCIOJIb30BAHUE
WX JIJIA CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTHH.
OmnuchIBaTh CIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
PackppiBath CymHoCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABIICHUSA
3JIEKTPOHHOTO 0ajaHca ATUX
peaxKuui.
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TUJIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO6m1as XxapakTepuCTUKa METAJIJIIOB
mo6ouyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA
XpoMma U ero coeaiuHeHud. OKcuasl U
ruapokcuabl xpoma(Il), (1) u (VI).
XpoMatsl U TUXPOMAThI, KX
OKHCIIUTENIbHBIE CBOKCTBA. [lomyuenue n
IIPUMEHEHHE XpOoMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOMCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOKCTBA
)keses3a M ero coequHeHu. OKCUIbI,
runpokcuabl u conn xenesa(ll) u (11).
[Tomy4yeHne u npUMEHEHUE KeJe3a U €ro
CILJIABOB.

Mens: nonydenue, pusndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[unk: monydenue, GU3NYECKUE U
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKAAIOIINE XAPAKTEPHbIE
CBOICTBA U3Y4Ya€MbIX BELIECTB,
pacro3HaBaTh ONBITHBIM MTyTEM HOHBI
METAJIJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
NPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO KCIIEPUMEHTA

B hopMe 3amucu ypaBHEHUIM
COOTBETCTBYIOIINX PEAKIUI U AeaTh
BBIBO/IbI HA UX OCHOBE.

CrnienoBathb MpaBUIIaM MOJIb30BaHUS
XMMHUYECKOUN MTOCYA0M U
1a00paTOPHBIM 000PYAOBaHUEM.
[TIpoBOAUTH BEIYUCIHEHUS

M0 YPaBHEHUSAM XUMHYECKUX
peaKuui.

CamoCTOSITENBHO NIAHUPOBATH U
OCYUIECTBJISTH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE Y4aCTHE

B IPYIIIOBOM YYEOHOM EATEIIbHOCTH
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MPOCTOTO BELIECTBA U €70 COCTMHEHUMN.
AmMdoTepHbIE CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3yYeHMsI BELECTB U UX MPeBpPaLlleHUIA:
e J/lemoHCTpanuu:

— KOJUIEKUMS «MeTaljibl ¥ CILJIaBbDY;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB).

e JlaGopaTopHBbIE ONBITHI:

— B3aMMOJEHCTBHE MIEIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOMN
(BO3MOYHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aUMOJICHCTBUE THIPOKCHJIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT M IIEJIOYCH;

— KayeCTBEHHbBIC PEaKIIMU Ha KATUOHBI
METaJIJIOB.

e [IpakTueckue paboOThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
MOATPYII»;
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Ne 8. Pemienne skcrnepuMeHTaIbHbIX
3a7a4 1Mo TeMe «MeTasibl MOOOYHBIX
MOATPYIIID.

e PacyéTHbIe 3a1a4u:

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BHUJIC PaCcTBOpa C OMPEACICHHON
MACCOBOH JI0JIEH PACTBOPEHHOIO
BEIIIECTBA, UJIM UMEET IIPHUMECH;

— BBIYMCJIEHHE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTA
peaKIuu, eCIu OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JI0JIEN PACTBOPEHHOIO
BEIIICCTBA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny 91

Pa3znen 3. XuMus u JKu3Hb

3.1 | MeTobl O3HAHHS 16 Ponp xumuu B obecniedeHun PackpeiBaTh posib XUMHUU B PEIICHUN
B XMMUH. YCTOWYUBOTO Pa3BUTHS YEIIOBEYECCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

Ilonstue o HAay4YHBIX MCTOJax ITO3HAHUA

1 MCTOJ0JIOTMHU HAYYHOI'O HCCJICTOBAHUS.

HaquHe IIPUHOWIIBI OpraHu3alin
XUMHUYECKOI'0O IIpOMU3BOJACTBA.
HpOMLIHIJICHHBI@ CITOCOOBI MMOJIyuUCHM A

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HaMpaBIIEHUS Pa3BUTHSI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[TpumeHsTH NpaBuiia 6€30MaCHOTO
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BaKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMblliieHHbIE
CIOCOOBI MOJTYYEHHUsI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKPYXaroUIEH Cpelibl U €ro MOCIIECICTBHUS.
IIpobaema nepepabomku omxo006 u
nobouHwvIx NPodykmos. Poib xuMuu

B 00€CTICUCHUU SHEPTETUYECKON
0e3omnacHocTu. [lpunyunst «3enexou
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
UCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapaToB. Pojiib XUMUu B pa3BUTHH
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Poib xumun
B 00€CleueHNH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtBa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCTIOIL30BaHUS MTPENapaToB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHs B CTPOUTEINLCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MAaTEPHUAIIOB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMU B IOBCETHEBHOM
KU3HU; a TaKKe MpaBuia
0€301acHOro MOBEICHUS B LIEJIAX
cOepekeHus 310pOBbs U
OKPY’KaroIEH IPUPOTHOUN CPEIBL;
MIOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha >KUBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH nTokazatens [T/1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHCTBUS.
AHaJIM3UPOBATh U KPUTHUECKU
OIICHUBATh MH(POPMAIIUIO, CBSI3aHHYIO
C XMMUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroUEen Cpeibl.

Hcnonb30Bath MoayuYeHHBIC 3HAHUS U
npeAcTaBiieHus 0 cepax
NEATEeIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOCH Oyay1ieit
npodeccuoHanbHOM NeITeTbHOCTH.
Hcnonbs30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUMH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJIbHbIE
yaoOpeHwus.

Heoprannueckue matepuansl
(KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH,
CTEKJI0, KepaMuKa). Marepuarsl

IUIS DJIEKTpOHMKU. HaHOTEeXHONOTHH

UMEIOIIUX €CTECTBEHHOHAYYHYIO
pUPOJy, IPOTHO3UPOBATH,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIHUHN YKOJIOTUYECKON
0€30IaCHOCTH IMOCICACTBUS OBITOBOM
Y MIPOM3BOJICTBEHHOU 1€ TEIBHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JI30BaTh MOJYYEHHbIC 3HAHUS
JUISl IPUHSITUSI TPAMOTHBIX pElIeHUN
po0JIeM B CUTYyaIlUsX, CBSI3aHHBIX

C XUMHEH.

[IpuHMMAaTh ydacTHe B 00CYKICHUN
po0JieM XUMHYECKON 1
AKOJIOTUYECKON HaMpaBJIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe U npeaarath
BO3MOJKHBIE ITYTU €€ PELLICHUS

Hroro no pazgeny 15
OBIEE KOJIMYECTBO 170
YACOB I10 ITPOI'PAMME
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