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@denepanibHass  pabodas mporpaMMa TI0 y4eOHOMY TpeaMeTy  «XHUMHSD»
(yrnyOnéHHbplli ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(aree COOTBETCTBEHHO — MpOTpaMma MO0 XUMHUH, XUMHS) BKIIOUACT MOSCHUTEIBHYIO
3aIHCKY, COACp)KaHue OOy4YeHUs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI
10 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM 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
oOpazoBaTelbHOM TporpaMmmbl  cpeaHero  obmiero  oopazoBanusi(POIl  COO),
npeacTaBlICHHbIX B DenepanbHOM TOCYJAapCTBEHHOM OOpa30BaTEbHOM CTaHIapTe
COO, c yuérom Konuenuuu npenojaBaHus y4yeOHOro TmpeaMeTra «XUMHSI»B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepannn, peanu3yromux OCHOBHBIC
oOpa3oBaTeNbHbIE TPOTPAMMBI, W OCHOBHBIX TOJIO)KeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon g0 2025 roma» (Pacnopsbxkenue
[TpaButenscTBa PO o1 29.05. 2015 No 996 - p.).

XuMUsl Ha YpOBHE YIIIyOJIEHHOTO M3YYCHHsI 3aHHMaeT BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npeamera,
peanuzyemoe B ycioBusxX quddepeHnnpoBaHHOTO, MPOPUILHOTO O0YyUEHHs, TPU3BAHO
o0ecreunTh 00111€00pa30BaTEbHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHKOB
IIKOJIBI, HEOOXOAMMYIO JJISl aJanTalid UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM 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
WHTEPIIPETALNI0 B COOTBETCTBUH C OCHOBOMoJararommmu nojoxenusmu @I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH LENEH, Collep KaHusl, Pe3yIbTaTOB OOy4YeHUsI U TpeOOBaHUM
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBUIETEILCTBOM TOMY SIBIISIIOTCS CJIEAYIOLINE
BBITIOJIHSAEMbBIE TTPOTPAMMOM 110 XUMHUH (YHKIIUU:

— WH(QOPMAIMOHHO-METOIMYECKasl,  peanu3alus  KOTOpod  oOecreunBaeT
MOJlydYeHUE TIPEACTABICHUS O IENAX, COACP)KaHWU, OOIIeH CTpaTerud OO0ydYeHHS,
BOCTIUTAHUSA U PA3BUTHS OOYYArOIIMXCS CPEICTBAMHU MpeIMeTa, H3ydyaeMoro B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpHUBAaeT OMNpeesICHHUE:
NPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI ydeOHOTo MaTepHara,
KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX €ro XapaKTEPUCTHUK; MOJIXOJ0B K (POPMHUPOBAHUIO
COJIepKaTeIbHOH OCHOBBI KOHTPOJII M OIEHKA O0Opa3oBaTENbHBIX JIOCTHKEHUH
oOyJaromuxcsi B paMKax UTOTOBOM arTecTali B (opMe €IWHOTO TOCYAapCTBEHHOTO
IK3aMEHa M0 XUMHUH.



denepanbHas padouas nporpamma | Xumus. 10-11 kinaccesl (yriyOJI€HHBIA YPOBECHb)

[Iporpamma asist yriayOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBACT WHBAPUAHTHOE IMPEIMETHOE COJIepkKaHUEe, 00s3aTeNbHOE s
W3YYCHUST B paMKaxX OTAEIbHBIX MNpoduieH, NpeaycMaTpUBaeT paclpeicicHue u
CTPYKTYPUPOBAHHE €ro IO KJlacCaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

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

— MpejyiaraeT NPUMEPHYIO MOCIeI0BaTeIbHOCTh M3yUeHUs] y4eOHOro mMarepuana
C YYETOM JIOTUKHU TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaéT METOAMYECKYI0 MHTEPIpETalMIO LeJell W 3a7ad M3y4eHHs IpeaMeTa Ha
yrayOaEéHHOM YpPOBHE C Y4ETOM COBPEMEHHBIX HPHOPUTETOB B CHUCTEME CPEIHETO
00111ero 00pa3oBaHUsl, COJIEPIKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIhTATOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeaHEro oOIiero 0o0pa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNM OO0YyYaromerocss IO OCBOCHHUIO COJACpKaHUs
peaMeTa.

ITo BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MPEEMCTBEHHOCTh C O0y4eHHUEM XHWMHH Ha yPOBHE OCHOBHOTO 00111eT0 0Opa3oBaHus. 3a
npenesaMyd yCTAaHOBJIIGHHOW MPOrpaMMoOM MO XUMHUU 00s3aTeNbHOM (MHBAPUAHTHOMN)
COCTABJISIONIEH CO/EpKaHUS YYEeOHOro mpeaMera «XHUMHs OCTAETCS BO3MOXKHOCTH
BBIOOpAa €ro BapUaTHUBHON  COCTaBIAIONICH, KOTOpas JOJDKHA  OINPEACISIThCIB
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO MPOQUIST O0yICHHSI.

B coorBerctBuuM ¢  KoHuentyaidbHbiMU  nojoxeHusmu  PI'OC  COOo
Ha3HAUCHUW TMPEIMETOB 0a30BOro MW  yrIyOJIEHHOTO YpPOBHEHM 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 « XUMHUS OPUESHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOieHne
TEOPETHYECKOW W  TIPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIMXCS,  BBIOpABIIUX
onpeneNéHHbIM Tpodguiab 00ydeHHs, B TOM 4YHCJE C MEPCIEKTUBOM MOCJIEAYIOIIETO
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusiax MNpodhecCHOHATBHOTO
obpazoBanusi. Hapsamy c¢ stum, B cBere Tpeboanuiit ®I'OC COO k miaHUpyeMbIM
pesysibTatam OocBoeHUs (enepaibHON 00pa30oBaTEIbHON MIPOTPaMMbl CPEIHEr0 OOIIETO
00pa3oBaHus U3ydYeHHUE MpeaMeTa « XUMHUsS» OPUEHTUPOBAHO TAKXKE Ha PEIICHHE 3a7ad
BOCIIUTAHUS W COLMAIBHOTO Pa3BUTUS OOydYaromuxcsi, Ha (opMupoBaHHE Yy HUX
OOIIIENHTEIUICKTYallbHBIX YMEHHM, YMEHHM palloOHalu3aluk y4eOHOTO Tpylda u
0000MIEHHBIX  CIOCOOOB  JICSATENBHOCTH,  MMCIOIIUX  MEKIUCIUTIIMHAPHBIH,
HAJIPEIMETHBINA XapaKTep.
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CocTaBnsOmmMHA  MpeaMeTa «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO W3yYCHHUS
SBIIAIOTCS YI1yOaEHHBIE KYypChl — « Opranudeckast Xumusi» 1 «O011as 1 HeopraHuyeckas
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, OTHOCSIIUXCSK
0a30BOMY YpPOBHIO M3YUYEHUS IpeIMeTa. JTa cUCTeMa 3HAHUM MOJTy4YaeT ONpeeiéHHOe
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIA
00bEM (hbakTONOTHYECKOTO Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yUYEHHUS
npeaMeTa o0ecrieyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHHsS OOBEMa 3HAHUIO
XUMUYECKUX JJIEMEHTAaX M CBOMCTBAX KX COCOUHEHHI HA OCHOBE pACIIUPEHUS 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 DHEPreTUUYECKUX M3MEHEHHM mnpu e€ oOpa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUST MEXaHU3MOB €€ oOpa3oBanus. M3yuenue tumos
peakiuii JonoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PACIIaBOB M PAacTBOPOB BeEIlIECTB. B Kypce opraHnueckoit
XUMUU MPU PACCMOTPEHUHN PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN YIEIseTcss 0co00e
BHHUMAaHHE BOMpPOcaM OO0 D3JIEKTPOHHBIX J(P(deKTax, O B3aUMHOM BIUSHUU ATOMOBB
MOJIEKYJIaX U MEXaHU3MaX peaKuil.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJACp)KaHHWE KYpPCOB XUMUU YTIyOJIEHHOTO
YPOBHSI M3Y4YEHUS IIJIsi KJIAcCOB ompenena¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep JAOMOJHEHUM K 00IIel crucTeMe MPeMETHBIX 3HaHHH ) OKa3bIBAOT
BIIMSIHUE CMEKHbIE MpeaMeThl. Tak, HanmpuMep, B COJAEPkKAHUU MPEeIMeTa JJisl KJIACCOB
XUMUKO-(HU3NIECKOTo npodusis 0oJbioe 3HaYeHHEe OyAyT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuana o oomei xumuu. [lpu u3yuenuu npeamera B JaHHOM CIIydae akIEeHT OyeT
CIeJIaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U
B (U3HKE: aTOMHO-MOJICKYJISIpHAsi TeOpusi (MOJEKYJsIpHAst Teopus B (U3HKE), 3aKOHBI
COXpPAHEHUSI MacChl U SHEPTUH, 3aKOHBI TEPMOJAUHAMUKHU, JIEKTPOIN3A, IPEACTABICHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduis OoNbIINI yACIbHBIN Bec Oy/eT UMETh OpraHuyeckas xumus. B aTom ciyuae
MIPEIOCTABIISAETCS BOZMOXKHOCTH JIJIsl 60J1€€ 00CTOATETLHOTO PACCMOTPEHHS XUMUUECKON
OpraHU3alMi KJIETKH KaK OHOJOTUYECKONW CHUCTEMbBI, B COCTaB KOTOPOW BXOST,K
npuUMepy, TaKhe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JUNUIBI, OEIKH, YTIEBOIBI,
HYKJIEMHOBBIE KHUCJIOTBI M Jpyrue. [Ipm 3TOM 3HAHUS O COCTaBE€ M CBOWMCTBAx
MPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIy’KaT OCHOBOM IS
W3YYCHUS CYIIHOCTH MPOIECCOB (DOTOCHHTE3A, NBIXaHUS, TTUIIICBAPCHHS.
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B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIIeHayYHBIX METOJOB TO3HAHUS W OMbITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUM u3ydyeHHe mpenMera «XUMHUsS» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO 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 OCHOBHOTO M CpelHero obmiero oopa3oBanus (Ha 0a30BOM YpPOBHE), 3aa4eii
NEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKHM XUMHUU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUECKOW JIEATEIHHOCTH 4YEJIOBEKa H
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. Penienue 3Toi 3ajaun Ha yriiyOlnEHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pean3alnio 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 OO0ECIEUEHUHM YCTOWYHMBOTO DPa3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, HHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEPUAJIOB, 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 IPUPOJITHON CPEJIE;

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

— ¢opMupoBaHrEe y 00YUYaIOIIUXCS OCO3HAHHOIO MOHWMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHMYECKHX 3HAHUW I OOBSICHEHUS KIIOYEBBIX HJEH U MpodieM
COBPEMEHHOM XUMHH, JJIsi OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTEeCTBEHHO-HAYUHYIO MPUPOY; FPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAIM3a MU OILEHKU C TO3UIMK HKOJOTUUECKON OEe30MacHOCTH
MOCJICACTBUM OBITOBOM M IPOM3BOJCTBEHHOM JIEITCIHPHOCTH 4YEJIOBEKa, CBI3aHHOMC
XUMUYECKUM MPOU3BOICTBOM, HCTIOIB30BAHUEM U MIEPEePaOO0TKOI BEIIECTB;

— yriyOJjeHue mpeACTaBIeHUM 0 HAYYHBIX METOJaxX MO3HAHUS, HEOOXOIUMBIX JIJIs
PUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHCHUSIXUMHUUYECKUX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKOU AEATEIHHOCTH U MOBCEIHEBHOM
KU3HU.

B mnane peanmzanuu nepBooYepeIHbIX BOCIUTATEIBHBIX M Pa3BUBAIONTNX (YHKIIAN
IIEJIOCTHOM CHCTEMBI CPETHETO O0IIEr0 00pa30BaHUs MPY U3YUCHHUH TTPEAMETa « XUMUS
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Ha yriIyOn€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe 1IN U 3a/1a4H,
KaK:

— BOCIUTaHHWE YOSKIEHHOCTH B MO3HABACMOCTH SIBIICHUU MPHUPOJBI, YBAKEHUS
K IpOIleCCy TBOpYECTBA B OOJACTH TCOPETHUSCKUX W IMPHKIAIHBIX HCCIICTOBAHUIMA
B XUMUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K OOYYCHHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
CIOCOOHOCTEH oOydJaronuxcsi, (GOpMHUpPOBAHWUE y HUX CO3HATEIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHHWIO W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCICIIHOM
npoeCCUOHAIBHOW W OOIIIECTBEHHOW JEATEbHOCTH, OTBETCTBEHHOTO OTHOILICHUSIK
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUH ¥ HABBIKOB Pa3yMHOT'O TIPHPOIOTIONB30BAHUS, 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
(3 yaca B HenelHO).
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COJIEP) KAHUE OB YUEHU !

10 KJIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

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

DNEeKTPOHHOE CTPOCHHME aTOMa YTiepojia: OCHOBHOE U BO30YXAEHHOE COCTOSIHUSI.
BanenTHble BO3MOXXHOCTH aToma yriepoja. XHUMHUYECKas CBSI3b B OPraHUYECKUX
COeNMHEHMIX. Tumbpl ruOpuaAM3aluMyd aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
0o0pa3oBaHMsI KOBAJEHTHOM CBSI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumbl
NIEPEKPBIBAaHUSI aTOMHBIX OpOWTaNIeH, G- U T-CBsi3W. OnuHapHAas, ABOWHAS M TpOHAs
cBsa3b. CriocoObl pa3pbiBa CBsi3eld B MOJIEKYJIaX OpraHMuYeckux BemiecTB. [loHATHEO
CBOOOJTHOM pajJivKaiie, HyKJIeopuie u dIeKTpoduiie.

Teopust cTpoeHust oprannueckux coeanHeHud A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coeauHeHU. MonekynsipHble U CTPYKTypHbIE (opMynbl. CTpyKTypHBIE (HOPMYJIIbI
pa3IM4YHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTHasd. WM3omepus. Buuabl
W30MEpPUM: CTPYKTYypHAas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHBbIE A(PPEKTh B MOJEKYJax
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEpHbBINA d(DPEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (yHkuuoHanpHOU Tpymme. I'oMmosorus. I'omonmorundeckue psabl. CucTeMaTHYecKas
HoMeHKatypa opranndeckux coeauHeHuit (IUPAC) wu TpuBHaibHBIC Ha3BaHUS
OT/AEJIbHBIX MPEIACTABUTEIICH.

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

JKcnepuMeHTAJLHbIE METOIbI M3Y4YeHMsI BeleCTB U UX MpeBpalleHui

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

Yriaesoaopoasl

Anxanpl. ['oMoyiormueckuil psii amkaHoB, oOmas ¢opMmyrina, HOMEHKIATypa H
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ ajKaHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOuTaneil yriepoma, 6-CBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA ajKaHOB: pEaKIUM 3aMEIICHUs, HN30MEpHU3alllH,
JTETUAPUPOBAHUS, NHUKIU3AINN, THPOJU3a, KpEKWHra, TropeHus. I[Ipedcmasnenueo
MexaHuzme peakyuil paoukaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYESHHS ¥ IPUMEHEHNE aTKAaHOB.

! Kypcusom B naHHOM TeKCTe BBIIEIEHBI 2JIEMEHTHI COAEPKAHMSA YUEOHOrO MaTepuaa, KOTOphIe U3ydaroTCs
B 03HAKOMHTEIILHOM IUTaHE M HE BKJIFOYAIOTCS B COCTaB IMPEIMETHBIX pe3ybTaToB ocBoeHus OOIT COO.
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Huknoankanel. OOmas ¢dopmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHUSI U XUMHUYECKUX CBOMCTB MajblX (I[MKJIONPOIAH, 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 NPUCOeOUHEeHUs.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMUd Ha JBONHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Knaccupukanusi ankaaueHoB (CONpsDKEHHBIC, HW30JUPOBAHHbIE,
kymynuposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHS M XHUMHUYECKUX CBOWCTB
conpsikEHHBIX AUeHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamust compsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMonornyeckui psjx ankuHOB, oOwmas (opmyna, HOMEHKIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
rudpuan3anus aToMHbBIX opOutaneil yriepoga. dusnueckue CBONCTBA aJIKHHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOECAUHEHMS, JTUMEPU3alUU W TpPUMEpPHU3ALHH,
okucaeHuss. KucnoTHele CBONCTBA AJIKMHOB, MMEIOIIMX KOHLEBYIO TPOHHYIO CBS3b.
KauyecTBeHHbIE peakuuu Ha TpOWHYIO cBsA3b. CrnocoObl MOMY4YEHUs] U IPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30MEpHUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
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 OeH307a. [Ipedcmasnenue o mexanuzmepeaxyuil
anekmpoguivrnoco 3amewjenus. llpencraBneHue 00 OPUEHTUPYIOLIEM JEHCTBUH
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha NPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TaJOr€HOB.
OcoOEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctupona. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii Ta3. I[lonmytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, MHUPOIHU3.
[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 .
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I[GﬁCTBH@ Ha TaJOrcHIIpoOu3BOJHBIC BOAHOIO HW CIHPTOBOro pacTBOpa HléJIO‘II/I.
BSaHMOHGﬁCTBHC JAUTaJIOTrCHaJIKaHOB C Maramcm u IOHMHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpalleH il

N3ydenne Gu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peakiuii yraeBoAOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHNEe OPOMHON WIJIM MOJTHOU
BOJIBI, pacTBOpa TEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHAa C aMMHAYHBIM
pactBopoM okcua cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YIJIepoJia U BOJOPO/IaB
OpPTraHUYECKUX BEIIECTBAX, MOJYICHHE dTUJIICHA U U3YUCHHUE €TO CBOMCTB, 03HAKOMJICHHE
¢ xosuekusaMu «HedTe» u «Yromp», ¢ oOpas3liamu 1iacTMacc, KaydyKOBU pPE3UHBI,
MOJICJTUPOBAHUE MOJIEKYJT YTIEBOJOPOAOB U TaJOTEHIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucnopoacoaepaxaiue opranniecKue coeJMHEHUs!

[IpenenbHble OTHOATOMHBIE cIUPTHI. CTpOeHUE MOJIEKYJI (Ha MpUMepe METaHoJIa U
sTaHosa). l'omonornueckuii psn, oOmas ¢opmyaa, H30MEpUs, HOMEHKJIATypau
kinaccupukanus. Ddusmdeckre CBONCTBA MPEICIbHBIX OJHOATOMHBIX CHUPTOB.
BonoponHbie CBA3M MEXy MOJIEKYJIaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: pEaKUU
3aMEIEHUS], JAETUAPATALMH, OKHUCJIEHHsS, B3aUMOJECHCTBHE C OPraHMYECKUMH U
HEOpPraHWYeCKUMHU KuciioTamu. KadecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI.
JleficTBue 53TaHONa W METAHOJA Ha OpraHu3M uenoBeka. CrocoObl TOIY4YEHHUS U
IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa H wu3omepus. OcCOOEHHOCTH (PUIHUECKUXU
XUMHUYECKUX CBOMCTB.

MHOTroaToOMHBIE CIUPTHI — STHJICHTIIUKOJIb U TIUIEprH. OU3NYeCKue U 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 yenoBeka. CriocoObl MOTyYeHUs U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennsle peakiuu Ha QeHosl. TokcuyHOCTh (eHona. CrnocoObl MOTyyYeHUs |
npuMmeHeHue denona. GenonpopManbaeruiHas CMOa.

KapOoHunbHbIE COEIUHEHUS — albAETUAbl M KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['OMOJOrMYecKkre psiibl aldbJErHI0B M KETOHOB, o00Ias
dopmyna, uzomepus U HoOMeHKIaTypa. dusnueckue cBONCTBA albIETUIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA albJErMJOB W  KETOHOB: PpEaKIUU MNPUCOCAUHEHUS.
IIpeocmaenenue o mexanuzme peaxyuil HyKa1eo@uioho2o npucoeourenus. OKUCIEHUE
albJIETUIOB, KAueCTBEHHbIE peakuuu Ha anpAerunapl. CnocoObl TOJNYYEHHS U
NPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

10
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss m HOMeHKiIaTtypa. DuU3MYECKHe CBOMCTBA
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KHUCJIOT. BomopojHbie 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.
MHuoroobpaszue KapOOHOBBIX KHUCHOT. (OCOOEHHOCTHM CBOWCTB HEMpPEACNIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, TUJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIMX KapOOHOBBIX KUCJOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICUHOBAS, JUHONIe8as, JIUHOIeH08as KUCIOThl. CrocoObl MOJYYeHUS U MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

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

Kupsl. Ctpoenue, ¢(usnueckrue U XUMHUYECKHE CBOWCTBA KHUPOB: TUIPOIU3
B KUCIION U 1eno4Hoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COACPKAIIMX OCTATKU
HEIPENENbHBIX JKUPHBIX KACIOT. JKHUpBI B pUpoIe.

MpbI1a Kak COJM BHICIINX KapOOHOBBIX KHUCIIOT, MX Mololiee neicteue. [lonsamue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapakrepuctuka yriieBojioB. Knaccuduxaiusi yrieBojgoB (MOHO-, IU-H
noiucaxapuabl). MoHocaxapuabl:  TJIOKo3a, (pykrosa, earakmosa, pubosa,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHEe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HA npumepe MOJIEK) bl
enoxo3vl, npoekyuu Xeyopca, o- u [-aHomepvl 2n10Kk03bl. XUMHUYECKHE CBOICTBA
[JIFOKO3bl: PEAKIMU C YYaCTUEM CIHUPTOBBIX W aNBJIECTUIHON TPYII, CIOUPTOBOE H
MOJIOYHOKHCII0€ OpokeHue. [IlpuMeHeHue ritoko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MalbTo3a W .Jakmo3a. BoccTaHaBiauBaromue U
HEBOCCTaHaBIIMBalOIKE aucaxapubl. [ 'uaponus aucaxapuaos. HaxoxaeHue B mpupoie
u npumenenue. [lonucaxapuapl: Kpaxmajna, NIMKOTeH U I1emwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTeHa U HEeJUTH0103bl. PU3HYEeCKHEe CBOMCTBA Kpaxmalia U
LEJUTI0NIO3bl. XMMHUUYECKHE CBOMCTBA Kpaxmaia: THUJIPOJIM3, KAadeCTBEHHAas peakKius
¢ unoaoM. XHMHYECKHE CBOWCTBA IIEJUTIONO3bl: THAPOJIN3, TNOJydeHHe 3(PUpPOB
11eJUTr0I103b1. [[oHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIePUMEHTATbHBIC METOAbI H3Yy4YeHHs BelIeCTB M X NPeBpaLeH il

PacTBOpUMOCTB pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJAEHCTBHAE 3TAHOJIA C HATPUEM,
OKHCJIEHUE 3TUJIOBOTO CHHMpPTAa B aJIbJErHJ] Ha PACKAJIEHHOW MEIHOM IpPOBOJIOKE,
OKHCJIEHME JTWIOBOIO CHHMPTAa JUXPOMATOM Kajusg (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUMU HA aJbACTUlbl (C TUAPOKCHIOM
muammuncepeopa(l) u rugpokcumpom meau(Il)), peakiust raumepuHa ¢ THAPOKCHUIIOM
meau(Il), xuMuyeckne CBONCTBA pacTBOPA YKCYCHOM KHCJIOTBI, B3aWMOJEHCTBUE

11
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pacTBopa IOKO3bl ¢ rujpokcunoM menu(ll), B3aumopaeiicTBue Kpaxmanaa C HOAOM,
pelieHne SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «CrupTsl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:xaiiue OpraHnyecKue coeTMHeHust

AMHHBI — OpraHMYECKHE IPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTuiecKue U apoMaTHyecKue; MepBUYHbIC, BTOPUUYHBIE U TpeTudHbie. CTpoeHHUE
MOJICKYJ, oOmias Qopmyna, H30MepHs, HOMEHKIATypa W (PU3NYSCKHE CBOKCTBA.
XHWMHYECKOE CBOMCTBA alM(PaTHUCCKMX aMHUHOB: OCHOBHBIC CBOWCTBA, aJIKWIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONM aJKHIaMMOHHUS.

AHWIMH — TIpeACTAaBUTENIb aMHUHOB apomaTudeckoro psnga. CTpoeHHE aHWIMHA.
B3anmHoe BiausiHME Tpynmn aTOMOB B MoJsieKyse aHuianHA. OCOOCHHOCTH XMMHUYECKHX
CBOMCTB aHWJIMHA. KauecTBeHHbIE peakmuu Ha aHWIMH. CrnocoObl TOMy4YeHUs |
npuMeHeHue anudaTtuieckux aMuHoB. [loaydeHne aHuInHa U3 HUTPOOEH30J1a.

AmvuHokuciotel. HoMmenknatypa u umzomepus. OTAeNIbHBIC TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, (eHUlAIaHUH, Ceput, enymamuHo8as KUCIoma, JTU3UH,
yucmeun. Onmuueckas uzomepus amunoxuciom. D- u L-amunoxuciomol. ®u3ndecKue
CBOWMCTBA AMHUHOKHCJIOT. XHMHYECKHE CBOHMCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OPraHMYeCKUX COCIMHCHUHN, peaklus IOJUKOHJICHCAIlMH, OOpa3oBaHWE IENTHIHON
cBs13u. buonorndyeckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 M THIPOJIN3 TIETITU/IOB.

benku xak npupoHbie noauMepsl. [lepBruynas, BTOpudHas U TpPETUYHAS CTPYKTYypa
O0cenkoB. XUMHUUYECKHE CBOMCTBa OEJKOB: THJIPOJIM3, JICHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoolepicawux — 2emepoYUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hyxneunosvie kuciomol: cocmas, cmpoeHue
U buo02u4ecKas poib.

JKcNepUMEeHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHn

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

BbicokoMoJIeKyJISIDHBIE COCAUHEHHS

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPHU3ALIUHU, CPEIHSS MOJIEKYJISipHask Macca.
OCHOBHBIE METO/Ibl CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJMMEpU3alus U
noJIMKoHJieHcauus. [Ipedcmaeénenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOLL
CMpYKmype noIumepos, 3d8UCUMOCHb CE8OUCME NOAUMEPOS OM UX MOJEKVIAPHO2O U
HAOMOJEKYIAPHO20 CIPOEHUS.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIMJIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOII, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHATHI,
novdTHWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa miacTyKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIN, U30NPEHOBBIN) U cuiukownsi. Pe3una.
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Bonokna: HaTypasibHbBIE (XJIOTIOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIC (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH ).

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

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpaIHEHI/Iﬁ

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49YyKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Pacrno3naBanue njaacTmace u
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoeKyIsspHO# (hOpMYyIIbl OPTaHUYECKOTO COSTUHEHUS 110 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSINIAX B €r0 COCTaB, HAXOXJICHHE MOJICKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemiecTBa (Macce, OOBEMY) TMPOJAYKTOB PpEAKIMM W/WIM HMCXOJHBIX BEILECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIBI OpPraHMYECKOTrO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICICHUE JOJIU BBIX0/1a TPOAYKTa
peaKIuy OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peasmm3zanust MEXNpeIMETHBIX CBS3€M IPU M3YYEHWH OPTraHMYECKOM XHWMHUUB
10 kyacce OCyIIECTBIISIETCS YEPE3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHH, 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, arperaTHOE€ COCTOSHHME BEUIECTBa, (pu3nyeckue
BEJIMYMHBI, €JUHULIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHsl, Macca.

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

['eorpacdusi: mone3Hple UCKONIaeMble, TOIUIHBO.

TexHOnOorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIHE
CpencTBa, MaTeprasbl U3 HCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynspHo-
B0JIHOBOU OYaAIU3M, 0BOUCMEEeHHAsT npupooa d1ekmpoHa. CTPOEHHE IIICKTPOHHBIX
0007104€K aTOMOB, KBAHTOBBIE YK CJIa. DHEPTETUUECKUE YPOBHU U MOyPOBHU. ATOMHBIE
opourtamu. Knaccudukamnus XUMHUUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsr).
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Pacnipenenenuie »ieKTPOHOB MO ATOMHBIM OPOUTANSIM, APUHYUN MUHUMYMA IHEPIUl,
npunyun Ilaynu, npaéuno Xynoa. DNEKTPOHHbIE KOH(UIypalUd aTOMOB 3JIEMEHTOB
NEPBOr0O—4YETBEPTOrO 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,
MeTamyeckas. MexaHu3Mbl 00pa3oBaHUsT  KOBAJIGHTHOW  CBA3U:  OOMEHHBINHU
JOHOPHO-AaKIENTOPHbIM. DHEpruss U JiuHa CBs3HU. [lOJMApHOCTh, HANPABICHHOCTH U
HAChII[aEMOCTh ~ KOBAJICHTHOW  CBA3UW. KpartHeie cBsa3u. BonopongHas — CBA3b.
MeXMONEKYJISIPHBIE B3aUMOICCTBUS.

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

[IpencraBienne O KOMIUIEKCHBIX coelIMHEHUsX. COCTaB KOMIUIEKCHOTO HOHAa:
KOMILJIEKCOOOpa3oBarenb, Jura"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOeOuHeHull.  3HAYeHWEe KOMIUIEKCHBIX coenuHeHuid. [loHsThe
0 KOOPJIMHAIIMOHHOW 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 BBIPAXKEHUSI KOHUEHTPALMK PACTBOPOB: MaccoBast
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIPHAS KOHUEHTpanus. HachlllleHHbIE U HEHACBILLICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTtaimornaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUANIbHbBIC
Ha3BaHUs OTHEJIbHBIX NPEICTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMHUECKHX peaKIUil B HEOPraHWYECKON U OPraHUuYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEILIECTB; 3aKOH COXPAHEHUs W NPEBPALICHUs SHEPTUU ITPU
XUMUYECKUX peaknusax. TemnoBbie dPPeKThl XUMUUIECKUX peakiuii. TepMOXUMUYECKHE
YpaBHEHHS.

CKOpOCTh XMMHUYECKOW pEeakKIuu, €€ 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
paBHOBECHS: TEMIEpaTypa, JaBJICHUE M KOHUEHTPALMU BEIIECTB, YYaCTBYIOIIUX
B peakuu. [Ipunnun Jle Hlarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 6o0vi. Cpea BOJHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus colei.
Peakiiuu nonHoro oomeHa.

OKUCANTETBLHO-BOCCTAHOBUTENBbHBIE peaknu. CTeneHb OKUcieHusl. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1iecChl OKMCIIEHNs U BOCCTAHOBIICHHS. BaKHENIIINE OKUCIIUTENN U
BOCCTAaHOBUTENH. MeTO/ 3JEKTPOHHOIr0 OanaHca. DIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTauu3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUNA HOHHOTO OOMEHa, ONpEIEICHUE
Cpenbl paCTBOPOB C MOMOILBIO HHAUKATOPOB, U3yUYEHHE BIUSHUS Pa3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUHU U TIOJIO)KEHHE XUMUYECKOTO PAaBHOBECHSI.

Heoprannuyeckas xumus

[Tomoxenne HeMetaiuioB B [lepruoandeckoit cucreMe XuMU4YeCKux 3eMeHToB J[.1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS WX aToMOB. Du3nyeckre cBOWCTBa HEMETAIIOB.
AJoTponus HEMETAIIOB (Ha MpUMepe KUCIIopoa, cepbl, pocdopa u yrieposa).

Bomopon. Ilomydyenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJllaMM UM HEMETajulaMHd, BOCCTAHOBUTEIbHBIE CBOMCTBA. I'mnpunel. TonaugHuvle
971eMeHmbl.

lanorensl. Haxoxxnenue B mpupoje, CHOCOObl MOMydeHus, (U3UYECKUe u
XAMUYECKUE CBOMCTBA. ['amoreHoBoAgopoAbl. BaxHeHme KuciIopoacoaepKanye
COCNMHEHMs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTyYeHUs
rajgoreHoB. [IpyuMeHenune rajoreHoB U X COCIMHEHHM.

Kucnopon, o3oH. JlaboparopHble W TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznyueckne 1 XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcCHUIBI ¥ IEPOKCHU/IBL.

Cepa. Haxoxaenue B mpupojie, CriocoObl MoaydeHus, GU3nIecKrue U XUMHUUECKUE
cBoiictBa. CepoBogopon, cynbpuasl. Okcua cepbi(1V), okcun cepsi(VI). CepHucras u
cepHasi KUCJIOThI U X coiu. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
1 €€ COCIMHEHHUI.

A3oT1. HaxoxaeHnue B npupoje, crnocoObl MojydeHusi, (GU3nYecKrue U XUMHUECKUE
cBoiicTBa. AMMHUaK, HUTpUabl. OKCHIbI a30Ta. A30TUCTas U a30THASI KUCJIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTra M ero COoeAUHEHUH.
A3O0THBIEC yJI00pEHUSI.

®dochop. Haxoxnaenue B mnpupojge, CHnocoObl MOdydeHus, (HU3NUESCKUEH
xumuueckue cBoiictBa. @ochuasl u pochun. Oxcuanl dhochopa, pochopras kuciorau
e€¢ comu. Memagocgopuas u nupogocgopuas Kucromel, Gochopucmas u
gocghoprnosamucmas kucnomot. llpumenenue pocdopa u ero coegunennit. ochopHeie
yaoOpeHus.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHUYECKHE CBOMCTBAa TPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepojaoM. Okcup
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yIroJib, aocopoyus. DPyanepenvi, 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 llepuonnueckoll cHCTEME XHUMHYECKHX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS ANEKTPOHHBIX 000JI0YEK aTOMOB METaIIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmo-memainios 8 3emHou kope. OOmme (umveckue CBOWCTBA
MeTasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJLIOB.

DJIEKTPOXUMHUUECKUN Psii HANpsKEHUM MeTauioB. OO01ue crnocoObl MOTyYEHUS
METAJUIOB: THUAPOMETAIUTYPrUs, MAPOMETAIULYPIrus, dJIeKTpoMeTtaiuryprus. lloHsatneo
KOppo3u# MeTaJIoB. CriocOOBI 3alIUTHI OT KOPPO3UHU.

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

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v Kanbluil: ojlydeHue, PUu3ndeckue u XUMMUIECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M WX coeAuHEHUH. JKECTKOCTH BOABI U
CrocoObI €€ yCTpaHEHUSI.

AMIOMUHMIA: TIONy4YeHUe, (PU3NYECKUEe U XHUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOIICTBA OKCUAA U THAPOKCH]IA
AJFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miast  xapakTepucThka  MeTauioB  nmoOouHbix — noAarpynn  (B-rpymm)
[Teproan4ecKkoOil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUEe M XMMHUUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCuapl u
ruapokcunsl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U aAMXpOMaThl, UX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyueHne u mpuMeHEeHUe Xpoma.

OuU3MYECKUEe U XMMHUUYECKHE CBOMCTBA MapraHlia U €ro coeauHeHun. Baxuenmue
coequnenuss  mapranua(ll), wmapranma(IV), wmapranma(VI) wu  wmapranna(VIID).
[IepMaHranar kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nyeckue M XMUMHUYECKHE CBOMCTBA XKejne3a U ero coenuHeHud. OKCHIBL,
rugpokcuasl U conu skeneza(ll) u sxeneza(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 TMAPOKCUJIA [IUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[pyuMeHenne 1uHKa u ero
COECIMHEHUMN.
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JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX MpeBpaleHuii

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 «[ ajorensl», «Cepa u €€ COeTMHEHUS,
«A30T 1 (dochop U UX coeqUHEHUs», «MeTallyIbl TJIaBHBIX MOATPYII,
«MeTtasipl TOOOYHBIX MTOATPYTII.

XUMHUSA U )KU3HD

Ponp xumum B oOecrieueHUWH YCTOMYMBOTO pa3BUTHs dYesnoBeuecTBa. [loHsTHe
0 HAy4YHBIX METOJaX TMO3HAHUS W METOJ0JIOTMM HAay4dyHOTO uccienoBanus. Hayunble
OPUHIUIBL OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYCHHUS] BaXKHEUINUX BEIIECTB (HA MpUMEpEe IMPOM3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTHI, MeTaHoJya). [IpomblliieHHbIE CIOCOOBI TMOJYYEHHUS METAJIOB M CIUIABOB.
XUMHUECKOE 3arpsi3HEHHE OKpYJKaIoIIel Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0omxo0008 u nooouHvlx npooykmog. Pollb XuMHM B 00ecreYeHUU
AHEPIreTUYECKOM 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBumna ucnoias3oBaHus
JIEKapCTBEHHBIX MPENapaToB. Poiib XUMUU B Pa3BUTUN MEIUIINHBI.

XvMHSI TIMIIM: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIE A00aBku. Poib 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: Maccel BemiecTBa WM 00BEMA Tra3oB IO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAcCe WM O0OBEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIIMHM BEIIECTB, MaCChl
(00BEma, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3 BEIICCTB MMEET
npuMecH, wmacchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOJYKTa  PEAKIUH, €CIIU
OJHO M3 BEUIECTB JAHO B BHUAE pacTBOpa C OMNPEACIEHHONM MAaCCOBOW IOJEU
pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM KOHIEHTPAIIMU BELIESCTBAB
pacTBOpE, AOJIM BbIXO/a MPOAYKTA PEAKIIUHA OT TEOPETUYECKU BO3MOMXKHOTIO.

MesxknpeaMeTHbIe CBI3H
Peanuzanus MexXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIIEe M HEeopraHM4ecKOou
xumun B 11 kimacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAYYHBIX MOHATHUH, TaK W MOHATUH, IPUHATHIX B OTACIbHBIX MPEAMETaX €CTCCTBCHHO-
HAY4YHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC IIOHSATHS: SBJIICHWE, HAy4YHBIM (PakT, TUIOTE3a,
TEOpHs, 3aKOH, aHaIM3, CHHTE3, KJIaCCH(HUKAIUSA, IePUOJUIHOCTh, HAOIIOJICHNUE,
U3MEepeHHE, SKCIIEPUMEHT, MOJIE]Ib, MOJCIIMPOBAHHE.

dwusuka: MaTepust, MUKPOMHP, MAaKPOMHUP, aTOM, JICKTPOH, TPOTOH, HEHTPOH, HOH,
W30TOITbI, PAJHOAKTUBHOCTH, MOJICKYJIa, SHEPreTUYCCKH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, HACAIbHBIA Ta3, (U3NYCCKUC BEIHUYMHEI,
CIMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHm3M, 3KOCHUCTeMa, Owocdepa, MeTaboOIM3M, MaKpo-
U MHUKPOIJIEMEHTBI, OCJKH, JXUPBI, YIJICBOJIBI, HYKIICHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MIOTOK YHEPTHH B SKOCUCTEMaX.

['ecorpadus: MuHEpaibl, TOPHBIC TMOPOJBI, IOJIE3HBIC HMCKOIAEMBbIC, TOILIMBO,
PECYpPCHI.

TexHoJIOTHS: XUMHUYECKas IMPOMBIIUICHHOCTh, METAJUTypIHs, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3HCTBCHHOE IIPOM3BOJICTBO, IIMINEBAas IPOMBIIIICHHOCTD,
(apmarieBTHYECKas MPOMBIIUICHHOCTD, IMPOM3BOJCTBO KOCMETHYECKHX IPEIapaToB,
IIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBUM € 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 CaMOOMPENIEICHUIO; HaJIU4Yhe MOTHBALMU K OOYyYEHHIO;
TOTOBHOCTH M CIIOCOOHOCTH O0YYAIONINXCSI PYKOBOACTBOBATHCS IPUHITHIMU B 00I1IECTBE
MpaBWJIaMH M HOPMAaMH T[OBEACHHUS; HAJIW4YAE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJIbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOPMUPOBAHHOCTH  ONbBITA TO3HABATEIBHONW M  MPAKTUYECKOM JEATEIBHOCTH
0o0y4Jaronuxcs B mpoIecce peanu3aii 00pa3oBaTeIbHON eI TeTbHOCTH.

JInyHOCTHBIE  pe3yJibTaTbl  OCBOCHUA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  OMNbITA [MO3HABATEJIBHOW M  MPAKTUYECKOW  JIeITEIbHOCTH
oOyyJarouuxcs B Ipolecce peain3anuu o0pa3oBaTeIbHON 1€ATEIbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS OOYYaIONIMMKCS CBOMX KOHCTUTYLIHOHHBIX MpaB M OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U IIPABOIIOPSIKY;

NPEICTABICHHS O COMATIBHBIX 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 TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHThI
JPYTUX MPU aHATU3E PA3THYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

LIECHHOCTHOIO  OTHOILIEHUA K HUCTOPUYECKOMY U  HAyYHOMY  HaCJIEIHIO
OTCYECTBECHHON XMMHHU;

yBaXEHUSI K TMPOLECCYy TBOpUeCTBA B OOJACTH TEOPUUM U TPAKTUYECKOTO
[IPUIIOKEHUS XUMUH, OCO3HAHUA TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JIMTEIbHBIX
HAOJIOICHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpPMAIUHU O MEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHUS;
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CIIOCOOHOCTH OIICHHUBATb CHUTyalluH, CBA3AHHBLIC C XUMHUUYCCKUMHU SBJICHUAMU,U
IMPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUPYSACh HaA MOPAJIbHO-HPABCTBCHHBIC HOPMBIN
OCHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHHUC U ITIOCTYIIKU CBOUX TOBapI/IHIGf/Jl C HOBHHI/IfI
HPaBCTBCHHBLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIGI[CTBI/If/’I ITOCTYIIKOB;

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

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

coONroficHUs TpaBuUi 0Oe30macHOTrO oOpalleHus C BelecTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIHBHOCTH;

MOHUMAaHHMS [IEHHOCTH MPaBUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOI'O 0€30IacHOI0
MOBEJICHUS B CUTYAIIMSX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJICH;

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

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHOW KOMITETCHTHOCTH B y4€OHO-HCCIICOBATEIBCKOM JEATEIHHOCTH,
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 MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

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

6) IKOJIOrH4ecKOro BOCIIMTAHMA:

AKOJIOTMYECKU  I1€JIECOO0PAa3HOr0 OTHOIICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIC;

MMOHUMAaHUS TJIO0AJBLHOTO  XapakTepa JKOJOTHMYECKUX IpoOJieM, BIHMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMATBHON CPEIbL;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JOCTHIKCHHA XHMHHU 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 JEATEIBHOCTH JIKOJOTMYECKON HANPAaBICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOM M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTHBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
OOIIECTBEHHOMN MPAKTUKH;

MOHMMAaHUA CHEU(PUKNA XUMUU KaK HAayKd, OCO3HAHUS €€ poju B (hOPMHPOBAHHUH
palMOHAJIBHOIO HAYyYHOTO MBILIUICHUS, CO3JAHMM LIEJOCTHOTO IPEACTaBICHUS
00 OKpY>KaloleM MUpe Kak O €IMHCTBE MPHUPOIBI U YEIOBEKAa, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEN U pPelIeHUH NpoOIeM COXPAHEHUS TPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJI1 COBPEMEHHOM LIMBUJIN3ALIUU: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH M BaXXHOM pOJM B CO3/JIaHAM HOBOW 0asbl
MaTepuaIbHOU KyJIbTYpPbl, B PEIICHUU T00aTbHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHUS
4eJI0BEUYECTBA — ChIPBEBOM, YHEPIETUUECKOM, MUIIIEBON M SKOJIOTMUYECKOI 0€30I1aCHOCTH,
B Pa3BUTUU MEIUIIMHBI, OOECIIEYCHUH YCJIOBUN YCIEUTHOTO TPyJda M 3KOJOTUYECKH
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHUMAaHHS CYIIHOCTH METOJOB MO3HAHMUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOTy4aeMbIe
3HAHUA JUISl aHaJIM3a U OOBSICHEHUS SIBJICHUM OKpY)KAIOIIETOo MUpa U MPOUCXOASIIUXB
HEM W3MEHEHWH, YMEHHUs JenaTb OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIMXCSI TAHHBIX C LEIbI0 OJIYUYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XUMHUUECKHE 3HAHUA JJI PELICHUS
po6JieM B peasbHBIX JKU3HEHHBIX CUTYaIIUAX;

WHTEpeca K MO3HAHUIO0, UCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUU MO XMMHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMuHbIX cdepax MNpodheccuoHaIbHON
NESITEIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHMSI IPOTPAaMMBI 10 XUMHUM Ha YPOBHE
cpeaHero oo61ero oopa3oBaHus BKIHOYAIOT:

3HAYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TOHATUS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHELU(PHUKY METOIOB MIO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BELECTBO, DHEprus, SIBJICHUE, NPOLECC, CUCTEMA,
HAy4YHBIH (paKT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIETOBAHHE,
HaOJI0/ICHNE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), obOecneunBaromye GopmupoBaHue (HyHKIMOHATBHOW TPaMOTHOCTU U
COLIMAJIHOW KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh OOYHYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUITMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE AEHCTBUS B MO3HABATEIILHON
Y COLIMAJIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YYEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUsS:

CaMOCTOSITENIbHO (hOPMYJIHUPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

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

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS: BbIJICIIATh
XapaKTepHbIE MPU3HAKA TOHATHUN W YCTaHABJIMBATH HMX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIINE OHATHUS JIJI1 0OBSICHEHUS OT/ACIIbHBIX (DaKTOB U SIBJICHUMN;

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

YCTaHABJIMBATh IPUUYNHHO-CIICACTBEHHBIE CBSI3U MEXKIAY U3Y4a€MbIMU SIBIICHUSIMU;

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

NPUMEHAThL B MPOLECCE IMO3HAHMUS HCHOJIb3YEMbIE B XUMHUHM CHUMBOJWYECKHE
(3HAaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJ) »eMEHTa, XUMH4YecKkas Gopmylia, YpaBHEHUE XMMHYECKOM peakiuu — Mpu
pelieHny y4eOHBIX MO3HABATENbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE MPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJI0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIH;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUSI U
OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXICHHU;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJTAHUPOBAHUS U IPOBEACHUS YICHUUECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJaTh 3a XOJOM TIpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyIupoBaTh OOOOIICHUS 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 33714, IPUMEHEHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora ¢ undopmanmeii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOUYHHMKAX WH(OpManuu (Hay4dHO-MOMYyJspHAas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypchl HTepHETA),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMUHBIX BUAOB U (OPM 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;

npuoOpeTaTb  ONBIT  MCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpOpMaIme: TPUMEHATh MEXIpeIMeTHbIE (PU3NUECKHUE U MAaTEMAaTUUECKHE) 3HAKU U
CUMBOJIBI, PopMyJIbl, aO0peBUATYpBI, HOMEHKIIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HCCTBHS:

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

BBICTYIIaTh C TIPE3CHTAIMECH pe3yJIbTaTOB IO3HABATEIIBHON JCATCIILHOCTH,
MOJyYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHYECKOTO JSKCICPHUMEHTa, IPAKTUYCCKONH padOThl 110 HCCICAOBAHUIO CBOMCTB
U3yYaeMbIX BEIICCTB, pealn3alii YI4eOHOTO MpoeKTa, U (HOPMYITHPOBATH BHIBOJIBI IO
pe3ysibTaTaM TPOBEAEHHBIX HCCIICOBAHUN ITyTEM COIIACOBAHUS TO3UIMH B XOJC
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 IPEIaraeMblii alTOPUTM JA€UCTBUN TIPU BHIMOJIHEHUN
y4eOHBIX U UCCIIEIOBATEIBCKUX 3aJlay, BbIOMpaTh Hanbosiee d(PPeKTUBHBIA CrOCOO UX
pelIeHus ¢ y4€TOM IMOIyYEeHUS HOBBIX 3HAHUH O BEIIECTBAX U XMMHUYECKUX PEaAKIINIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIHHOCTH HA  OCHOBE CaMoOaHalM3a
U CaMOOLICHKH.

[IpenmeTHbIC pE3yNbTaThI OCBOEGHUS IPOrpaMMBbl 1o XUMHU
Ha Y[IYOJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOuiero oOpa3oBaHMs BKIHOYAIOT
cnenuduueckre s y4eOHOro mpeaMera «XUMUS» HayyHble 3HAHUS, YMEHHUS U
CHOCOOBI ICHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U MPEeoOpPa30BAHUIO 3HAHHIA, BHIIBI
JESTEIIbHOCTH 0 TOJYyYEHUI0 HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHWHA B Pa3IWIHBIX
yU4EOHBIX CUTyalUsiX, a TaKXE€ B pPEAJbHBIX >KU3HEHHBIX CHUTYallUAX, CBSI3aHHBIXC
XUMHeH. B mporpamme mo XuMuu mpeAMETHBIE pe3yJbTaThl MPEACTABICHBI MO0 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 OOECHEYEHUU PAlMOHAIBHOTO MPUPOAOINOIL30BaHUSA,
B (OPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U TIPUPOTHOM CPEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAasl BKIIFOYAET: OCHOBOIIOJIATAIOIINE
HOHSATHUS — XUMUYECCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAst 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, YIIIepOIHBIN
CKeJleT, (pyHKIMOHaJIbHAsI TpyIa, pajukaj, CTPYKTypHbIe (opmysibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJETHBhIC), HW30MEpHUsi CTPYKTypHas U  IPOCTpaHCTBEHHAas
(reomeTpudeckas, onmuueckas), W30MEPbl, TOMOJIOTHYCCKUH psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOAEPKAIINE OPTraHUYECKHE COEIUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. Menpaeneea, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. bytriepoBa, 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB, 3aKOH COXPaHEHUsS U
MpEeBpaIEHUs PHEPTUU MPU XUMUYECKUX PEAKIIUSAX ), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM
A3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAILME B OCHOBE TIOHUMAHHUSI TPUUYUHHOCTH
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XHWMHYECKUX
peakiuii, TepPMOAMHAMUUECKUX M KUHETHUECKUX 3aKOHOMEPHOCTSIX HUX IMPOTEKAHUS,O
B3aMMHOM BJIMSHMM aTOMOB W Tpydn aTOMOB B MoJeKyJax (MHIYKTUBHBIM U
Me3oMmepHbii 3 dexTh, opueHTanThl [ uw Il poma); dakTomoruueckue CBeaCHUS
O CBOWCTBax, COCTaBe, MOJY4YEeHUH U OE30MAaCHOM UCIOJIb30BAHUU BaXHEUIIHUX
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YeJOBEKa, OOIIMX
HAy4YHBIX TMPUHIMIAX XUMHUYECKOr0 TPOM3BOJICTBA (HA TIpUMEpe MPOU3BOJICTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBS3b, KCIOJIB30BaTh COOTBETCTBYIOIIUE TOHSTHUS MIPU
ONMCAaHUH COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

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

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3TUX peaKkIHil, peakuii MOHHOTO OOMEHa MYTEM COCTABJICHMSI UX TMOJIHBIX U
COKpAILEHHBIX MOHHBIX YPaBHCHUM;

U3rOTaBIIMBaTh MOJEIH MOJIEKYJI OPraHWYECKUX BEIIECTB VISl MJUTFOCTPALUU UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPHUHAIICKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K ONpeNeiaEHHOMY KIaccy/Tpymime
COCIMHEHUM, Oasams UM Ha3BaHUs Mo cucreMarnueckoi HomeHkiatype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (ATWJIEH, AalEeTWICH, TOJYyOJd, TIUUEPUH, JTWICHIJIMKOIb, (EHOI,
dbopManbaerua, ameraabAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHCIOTa,
CTEapUHOBAsI, OJIEMHOBAs, NAJbMUTHHOBAS KHCJIOTHI, TIJIMIUH, AJJAHWH, MaJIbTO34,
($pyKTO3a, aHWINH, AUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIEISITh BUJ XUMUUECKON CBSI3U B OPraHUYECKUX
COETMHEHMSIX (KOBAJIEHTHAsI U MOHHAS CBSA3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

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

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKECHOB, AJIKAIWCHOB, AJKWHOB, apOMATHYECKHUX
YIJIE€BOJIOPOAOB, CHHUPTOB, ajbJAECTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBHIX U
CJIIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUW M AMHHOB, AMHHOKHUCIOT, OEJIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapUAOB), WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJIy HUMHM  YPaBHEHUSMM  COOTBETCTBYIOIIMX  XUMHMUYECKHUX  PEaKLMMIC
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

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

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbst (He(PTh, MPUPOJIHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadoTKH M MPAKTHIECKOE
IpPUMEHEHUE POYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTH BIJCHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYUHbBIX METO/IaX
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 YMEHHUMW: 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-HAYYHYIO IIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YpaBHEHUSAM XMUMHUYECKUX PEaKIUil C UCHOJIb30BaHUEM (PU3UUYECKUX BEIMYMH (Macca,
00BEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMUYECKON (HOpPMYJbl BElECTBA MO M3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMs, IUIOTHOCTU
ra3oo0pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHUBATHC
NO3ULUKA 3KOJOTMYECKON O€30MacHOCTH IMOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHOM
NESATEIIbBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ 1epepaboTKOM BEIecTB, MCIOIb30BaTh
NOJIyYCHHBIE 3HAHUS JJI1 NPUHATUS TPAMOTHBIX PEHICHWH MpoOjieM B CUTyalusXx,
CBSA3aHHBIX C XUMUEM;

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 COOJIOJICHHMEM TMpaBmwi 0O€30MacHOro  oOpalieHus
C BEILlECTBaMU U JJaOOpaTOpPHBIM 000pyI0BaHUEM, (OPMYIUPOBATH LIETb UCCIEAOBAHUS,
NPEACTaBIATh B pa3IMYHON (opme pe3ynbTarbl 3KCHEPUMEHTa, aHAIU3UPOBATh W
OLICHUBATh HUX 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 JKHUBBIE OPTraHHU3MBI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs CMbICH TTokaszareis [1JIK;

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

cOPMUPOBAHHOCTh ~ YMEHHUM:  OCYIIECTBISATh  IEJICHAIIPABICHHBIN  MOHUCK
XUMUYECKON HMH(OpMAlMKM B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas U Yy4eOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoll HH@opMmanuu, WHTEpHET U Jpyrue), KpUTHUECKH
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,
3aKOHOMEPHOCTSX 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 SKOJOTHYECKOW, PHEPreTUYECKOM M THINEeBOM Oe30MacHOCTH,B
pPa3sBUTUH MEIULIHMHBI, 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, KOTOPAast BKIIIOUAET: OCHOBOIOJIArAOIINE
MOHSATUSA — XUMUYECKUH 3JEMEHT, aToM, AP0 aTOMa, U30TOMbI, ANEKTPOHHAsT 000I0UKa
aTroma, S-, p-, 0-aToMHbBIC OpOWMTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuIn3anus ATOMHBIX opOuTanei, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKUCJIEHUS, XUMHUYECKas CBA3b (KOBAJICHTHAs,
WOHHAsl, METAJUIMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas peIETka, XUMUYecKas
peaxkuus, pacTBOp, DJIEKTPOJIUTBI, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAs IUCCOLUALINS,
CTEIEHb JHMCCOLMALMU, BOJOPOIHBIA ITOKA3aTENb, OKHUCINTENb, BOCCTAHOBUTEIND,
TEIIOBOM 3P HEKT XUMUUECKOM PeaKIni, CKOPOCTh XUMUUYECKON peaKINK, XUMHUECKOe
paBHOBECHE; TEOPUM UM 3aKOHbI (TE€OpUsl AIEKTPOJUTUUYECKON JTMCCOLMALUHU,
nepuoandeckuii 3akoH JI.1. MeunneneeBa, 3aKOH COXpaHEHHUS MacChl BEILLECTB, 3aKOH
COXPaHEHMS U MPEBPALICHUS SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHHU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIINE B OCHOBE IMOHUMAHUS NMPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX 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 YMEHHUMH: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
ycmanaenueams WX B3aUMOCBSA3b, UCHOAb306amb COOTBETCTBYIOIIME IOHATUSA IIPU
OINMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHH;

c(OPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XHUMHUYECKYID  CHUMBOJHUKY JJIs
cocTaBieHHUs (POPMYII BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIINI, CHCTEMaTHYECKYIO
Homenkiaarypy (IUPAC) u TpuBHaibHbIE HA3BaHUS OTACIbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMSI ONpPEACIIATh BAaJE€HTHOCTh U CTENEHb OKUCIEHUS

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

MeTajuInyecKasi, BOJOPOAHAs ), TUIl KPUCTAIIMYECKOM PEIIETKN KOHKPETHOTO BEILIECTBA;

c(hOPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHUMOCTh CBOWCTB BEIECTB

OT BHJIa XHWMHUYECKOW CBS3M U THUMNA KPUCTAUIMYECKOW pemETky, OOMEHHBIN
¥ JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHI: KJIACCH(PUIIMPOBATH: HEOPTAHNYECKUE BEIIECTBA 110
WX COCTaBY, XMMHYECKHE DPEaKIMU IO PA3JUYHBIM IIpU3HAKaM (YHUCIy U COCTaBY
pearupymronmx BeIIeCTB, TeIIOBOMY d(PdeKkTy peakuuu, H3MEHEHUIO CTeleHeln
OKHCIICHHS  JJIEMEHTOB, OOpaTHMOCTH, YYacCTHUIO KaTajiu3aropa W JIpyTHe);
CaMOCTOSITENIBHO 8b10Upamb OCHOBAHUS U KPUTEPUU JUIS KiacCU(PUKAIIMU H3ydaeMbIX
BEIIECTB U XMMUYECKHUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Iepuoandeckoro 3akona J[.U.
MenneneeBa U JAEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMMHYECKHUX DJJIEMEHTOB IMEPBOrO—UETBEPTOro mnepuoAoB Ileproandeckoit
cucrtembl .M. MeHnneneeBa, UCIIONb3ysl IOHATUS «IHEPIETUUYECKUE YPOBHUY,
«QHEPreTUYEeCKUE IOAYyPOBHH», «S-, P-, 0O-aToMHBIE OpOUTANIM», «OCHOBHOC W
BO30YXKJIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
VW3MEHEHUS CBOWCTB XUMUYECKHUX 3JIEMEHTOB U UX COEJMHEHHH T10 TIEpUOIaM U TpyIiram
[Tepuomuueckont cucrembl .M. MenaeneeBa, BaJECHTHbIE BO3MOXKHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUN. XapaKTEePU30BaTh (OMUCHIBATh) OOIINE XUMHUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, 0OmMEepHcOams CyIeCTBOBaHNE TeHETHICCKON
CBSI3M  MEXKJIY  HEOPraHMYECKMMH  BEIIECTBAMHM C  [OMOIIBKD  YPAaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS pPACKpBIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIU MTOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OanaHca 3THX
peaKIuii; peakuii HOHHOTO OOMEeHa IMyTEéM COCTaBJICHUS MX TOJIHBIX U COKPAIIEHHBIX
WOHHBIX YpaBHEHWH; peakIMil TUApOJIN3a; peakiuid KoMIUIleKkcooOpa3oBaHus (Ha
npuMepe THAPOKCOKOMITIIEKCOB ITMHKA M A TFOMHHUS );

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XMUMUYECKHUX
peakuii ¢ y4éTOM UX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP N3MEHEHUSI CKOPOCTHU
XUMHYECKON pPEaklMM B 3aBUCHMOCTH OT Pa3WYHBIX (PAKTOPOB, a TaKKe XapakKTep
CMEIICHUSI XUMHUYECKOTO PaBHOBECHUS 10]1 BIUSIHUEM BHEIIHUX BO3JCUCTBUM (IIPUHITUIT
Jle laTenne);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh XUMHUYCCKHE PEAKIINH, JICKAIUCB
OCHOBE TMPOMBINUICHHOTO TOJYYCHHS CEPHOM KHCIIOThI, aMMHaKa, OOIUE Hay4YHbIC
MIPUHITUTIBI XUMHYECKHX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
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
ST 3HAHUA TMPU SKCIEPUMEHTAIIBHOM MCCJICJIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XMMHWYECKUX SIBJICHUM, UMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHHOCTH
YeJI0OBEKAa U B IMIOBCEIHEBHOM KU3HH,
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c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBJISATH B3aUMOCBS3b XUMHUYECKUX 3HAHHI
C TOHSATUSIMHU U MPEJICTABICHUSMH JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAaHHOT'O TOHUMAaHHUs MaTepUATLHOTO €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
PacTBOPEHHOTO BEIIECTBA WJM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJIYKTa PEaKIIUK; OOBEMHBIX OTHOIIICHHH T'a30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEACHUE PEeaKIMii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHHUE CPEAbl PaCTBOPOB
BCILIECTB C IOMOIIBI0O HHAMKATOPOB, HW3yUYCHHE BIUSHHUS pPa3IUYHBIX (HaKTOPOB HA
CKOPOCTh XMMHYECKON PEeaKIUM, PEIICHUE SKCIEPHMEHTAJIBHBIX 3ajlad 0 TeMaM
«Metamibe» 1 «Hemetaiib»y) ¢ coOMOIeHHMEM TpaBUil 0€30MacHOro OOpaleHUsIC
BEIIIECTBAMU M J1a0OpaTOPHBIM 000pyaoBaHUEM, (GOPMYIUPOBAThH IE/Ih UCCISIOBAHUS,
npeocmaensames B Pa3IMUHON (GopMe pe3yabTaThl DJKCIEPUMEHTA, AHAIUZUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/IaTh MpaBujia MOJb30BAHUS XUMHUYECKOU
MOCY/IOH U JTa0OpaTOPHBIM 000PyI0BaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUHU
C UHCTPYKIMSMHU IO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTHUECKU
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOETr0 3/I0POBbS, OKPYXKAIOIIEH IMPUPOJHON Cpellbl U JTIOCTUKECHUS €€ YCTOMYUBOTO
pPa3BUTHUA, OCO3HABAMb OIMACHOCTh TOKCHYECKOrO ACHCTBUA HA MKUBBIE OPTaHU3MBI
OIPEICTIEHHBIX HEOPTaHUYECKUX BENIECTB, MOHMMAas cMbIciI nmokazarens [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 COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3a1aueii.
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10 KJIACC

Haumenosaunue

No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue

/o 4acoB 00yYaroIIMXCs

y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMY€eCKOH XUMHH
1.1 | ITlpeameT opraHrdecKOi 8 [Ipenmet v 3HaUYCHUE 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.
BanenTHbIE 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-CBSA3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpoeHUsI OPraHUYECKUX

MOHSATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKU) U IPUMEHSTh 3TH MOHSITHUS
IIPY OIIMCAHUU COCTaBA U CTPOECHUS
BEIICCTB, ISI OOBICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHHIA.
PackpbiBaTh CMBICII MOJIOKEHUN
TEOPUU CTPOCHUS OPTraHUYECKUX
BemiecTB A. M. bytieposa u
MPUMEHSTH UX JIJIT O0OBSICHCHHS
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonb30BaTh XUMHYECKYIO
CHMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILLIEHHBIX,
CKEJIETHBIX) (POPMYJT OPTAaHUIECKUX
BEIIIECTB.

OnpenensTh BUIbI XUMUYECKON
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coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYypHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTaHUYECKUX COCAUHECHUN.
MonekynsipHbIE U CTPYKTYpHbBIE
dopmyiel. CTpyKTypHBIE POPMYIIBI
pPa3JIMYHbBIX BUJIOB: pa3BEpHYTAas,
COKpAILlEHHAsl, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTypHasi, IPOCTPAaHCTBEHHAS.
OnekTpoHHBIE A (DEKTHI B MOJIEKYIax
OpPraHUYECKUX COCIUHEHUMN.
NHIyKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[IpencraBnenue o kinaccuukanuu
oprannuyeckux seuects. [lonstue

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

OcobeHHOCTH U KIaccudukanus
OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIUN

B OPTaHUYECKON XUMHUH.
JKCIePUMEHTAIbHbIE METO/AbI
HU3y4YeHHUs] BELeCTB U UX NPeBPAILICHU:

CBsI3U (OJIMHApPHBIC, KPaTHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpTraHUYECKON XUMHUU B PEIICHUN
po0JIeM HKOJIOTUUECKOM, MUILIEBOM
0€301MacHOCTH, B Pa3BUTHH
MEUITUHBI, CO3JITaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
paIrMoOHAIBHOTO
IPUPOIOIIOIH30BAHNS,
MOJATBEPKIATh €€ CBSA3b C APYTUMU
HayKaMHU.

Hcnons3zoBaTe Moaenu
OpraHUYEeCKUX BEIECTB

JUTSI WWTFOCTPAITUU 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 JlaGopaTopHBbIE OIBITHI:

— MOJICTTUPOBAHUE MOJIEKYJI
OpraHUYEeCKUX BEIICCTB

Hroro mo pazaemy 8
Pa3nes 2. YriieBoaopoasbl
2.1 | IlpenenwvHbIC 5 Ankansbl. ['oMosorudeckuii psig akaHoB, | BiageTs uzydyaeMbIMU XUMUUYECKUMHU

YIJIEBOAOPOIBI — oO1ast popmysia, HOMEHKJIATypa U MTOHATHUSIMU.

QJIKaHbI, IUKJIOATKAHBI U30Mepusl. DIEKTPOHHOE U BrIsBIsATH XapakTepHbIE NPU3HAKU
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ MOHSTUH, YCTaHABIIMBATh X
aJKaHOB, SP3-TUOPHAN3AIKS ATOMHBIX B3aMMOCBS3b, HUCIIOJIb30BATh
opburaneit yrieponaa, 6-CBs3b. COOTBETCTBYIOIIME MOHATHS
Konghopmepwr. ®uznyeckue cBONCTBa IPY ONIMCAHUU COCTaBa, CTPOEHUS
AJIKaHOB. Y TIPEBPALLEHUNA OPraHUYECKUX
XUMHUYECKUE CBOMCTBA alTKAHOB: PEAKIINU | COCIUHEHUH.
3aMellleHHs], U30MEepU3aIuH, Hcnonb30BaTh XUMUYECKYIO
JErUIPUPOBAHUS, IUKIN3ALIIH, CUMBOJIMKY JIJIs1 COCTaBJICHUS
NUPOJIN3a, KPEKUHTa, TOPEHHUSI. MOJIEKYJISIPHBIX U CTPYKTYPHBIX
Haxoxnenue B mpupoae. CriocoObl (pa3BEpHYTOH, COKpAIIEHHOM,
IIOJIyYEHHUs] U IPUMEHEHUE ATIKAHOB. CKEeJIETHOI) (hopMyJT yIiIeBOA0POIOB.
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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
yIlIepoJia, 6- U m-CBA3U. CTPYKTypHas U
reomeTpuyeckas (yuc-mparnc-) i30MepHs.
Dur3MYECKHE CBOMCTBA aJTKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOCIMHEHHUS, 3AMEIICHUS

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

CnocoObI MoJTydeHus! U MPUMEHEHUE
AJIKCHOB.

Ankaauensl. Knaccudukanms
AJIKaJInCHOB (CONMPSIKEHHBIE,

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

110 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOJIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTZIETBHBIX MPEACTABUTENEH
yTIEBOAOPOIOB.

Onpenenars BUABI XUMUYECKOM
CBSA3U B MOJIEKYJIAX YTJIEBOJAOPOIOB
(KOBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[ToaTBEpK1aTh Ha KOHKPETHBIX
IpUMeEpax 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 OCOOEHHOCTEN peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue 1
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CHOCOOBI MOJIYYeHUS YTIIEBOJOPOOB,
IPUHAICKAINX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHHE.
[TonuMepuzanus CONpsiKEHHBIX JUCHOB.
CnocoObl moJIy4eHHUs U IPUMEHEHUE
aJKaJUECHOB.

AukuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
U30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOIMCTBA AJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMEpHU3aIuu, OKucaeHus. KucioTHeie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIUU
Ha TPOMHYIO CBS3b.

CnocoObl OJy4eHMsI U IPUMEHEHUE
AJKMHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (ApEHBI)

ApoMaTudecKkue yriieBoJOpPOIbI.
["'omosnorudeckuii psa apeHoB, 001Iast
(dopMyiia, HOMEHKJIATypa U U30MEpHSI.
DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H301a.

KJIaCCaM.

BbISBISTE F€HETUYECKYIO CBS3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHBIX
KJIACCOB M MOATBEPKIAThH €€ HATMYUE
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCTIOJIb30BaHUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKH
yIIEBOAOPOAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN ra3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
IPUMEHEHHUE TOTYyYaeMBbIX IIPU ITOM
IPOAYKTOB.

Hcnonn3oBath 00I11IEHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUU, TIPOBEICHUU U
OTHMCAaHUU XUMUYECKOTO
sKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath nmpaBuiiaM 06e30macHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HoCyAbl M1 000PYI0BaHUS, a TAKKe
npaBUiaM 0OpalIeHus C BEIECTBAMU
B COOTBETCTBUH C MHCTPYKLUSAMU
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IIpasuno apomamuunocmu, npumepsl
ApPOMAMU4ecKux cOeOUHeHul.
DU3N4YECKNEe CBOMCTBA apEHOB.
XUMHUUECKHE CBOIicTBa OCH30J1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

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 ATKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHITbHBIN, aMHUHO- H HUTPOTPYIIIL,
aTOMOB TaJIOTCHOB.

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

2.4

[IpuponHbIE UCTOYHUKH
YIJIEBOAOPOIOB U UX
nepepadoTKa

[Ipupoausiii ra3. [lomyTHbie HeTsHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslii yroias v NpoayKThl €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaIMTUYECKUI ), pu(OPMUHT, MUPOJIU3.
[IponykTel mepepaboTku HEPTH,

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
U IPAKTUYECKUX padoT

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

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIIEHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 YPABHEHUIO XUMUYECKON pEeaKIuu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamMOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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UX MMPUMEHEHHUE B MPOMBIIIJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXKAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POJIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakunu 3amenieHust 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
U3y4YeHHUs] BelleCTB U UX MpeBPaAIleHHIA:
e J/[emoHCTpanuu:

— JeMOHCTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOeciuBeunBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbI, pacCTBOpa MepMaHraHara Kaus,
B3aUMOJIEHCTBHE alleTUJIIEHA
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C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— o0pa3ipl macTMace, Kay4yKoB
PE3UHBI;

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

e JlabopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MIacTMace, KaydyyKoB U PE3HHBI;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIor€HONPON3BOAHBIX;

— 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 MAaCCOBBIM 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. Kuciiopoacoaepxaniye opraHnyeckue coenHeHHst

3.1 | Criupthl. DeHon 11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue MoJekyn (Ha mpumepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, U3oMepusl,
HOMEHKJIaTypa U Kiaccupukanus
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BoopoaHas cBs3b.
XHAMHUYECKHE CBOMCTBA: PEAKLIUH
3aMeIIeHHUs], JeTUIpaTallii, OKUCICHNUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU H
HEOPraHUYECKUMHU KHCIOTaMHU.
KadecTtBeHHas peakiiys Ha OTHOATOMHbBIC
crupThl. U3n0I0rNYECKOe NENCTBUE
ATaHOJIa U METaHOJIa HA OPTaHU3M
yenoBeka. CriocoObl MoTyuyeHus: u
MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 2¢upsl, HOMEHKIATYpa U
uzomMepusi. OCOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIE
MPU3HAKN) U IPUMEHSTH 3T MOHITHUS
IIpY OMHUCAHUU COCTaBa U CTPOCHUSA
BEIIECTB, JUIS1 OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHUIA.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJII COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
bopMyIT KHUCITIOPOICOAEPKAIIINX
OPTaHUYECKHUX BEILIECTB.
VYcraHnaBauBaTh NPUHAIEKHOCTh
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIECTB

K OIpeeJIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIBHBIC HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U TimnepuH. OU3ndecKue U XUMUICSCKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI PeaKIIUsl

Ha MHOTOATOMHBIE CIIUPTHI.
OU3N0IOTrHIECKOE IEHCTBUE

Ha opraHu3M denoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AMMHOE
BIIUSIHUE THUAPOKCOTPYIIIIBI U
O€eH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUUYECKUX CBOUCTB (peHoa.
KadectBennsie peakiyuu Ha (HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYCHUS U IPUMEHeHue (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHMUS:
aJIBJICTUBI U KCTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHblie 23GUpBHL.
Kupsr

21

KapOGonunbHbIe COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["'omonorudeckue psiibl alTbETHI0B U
KETOHOB, 00111as1 opmyJia, U30MEpHUs

¥ HOMEHKJIaTypa. Pu3ndeckue CBONCTBa
aJIbJIETUI0B U KETOHOB.

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

OT (PYHKIIMOHAJIBHBIX TPy

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

B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTH peaau3aiuu
Pa3JIMYHBIX MEXAHU3MOB MMPOTEKAHUS
pEaKIuu.

OnuceiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOMCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedocmasnenue o mexanuzme peaxyuil
HYK1e0@UNbHO20 NPUCOeOUHEHUS.
OxkwclieHne ambIeTUI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoobl
MOTYYCHUS M PUMEHECHHE aJTbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE NPEICIbHbIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus mu Homenkiarypa. Ouznueckue
CBOMCTBA, BOJOPO/IHBIE CBA3H.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIMK C Y4aCTHEM YTIJIEBOIOPOHOTO
panukana.

[TonsiTHE O MPOM3BOTHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUOBL, AMUObL, HUMPUIBL.
Oco0EeHHOCTH CBOMCTB MypaBbUHOM
KHCITOTHI.

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

CTpOCHHE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE IS )KU3HEACATSTLHOCTH
OpTaHHU3MOB.

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHS
Ha JKUBbIC OPTaHU3MBI OTIPEICTICHHBIX
KHCIIOPOJICOIEPKALINX
OpPTaHMYECKUX BEIIECTB U MOSCHATD
Ha MpUMeEpax CrocoObl YMEHbIICHHUS
¥ TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICIICTBHS Ha OPTaHU3M YeJIOBEKa.
Hcnonb3oBath 00LIEHAYYHBIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUU, TIPOBEICHUU U
OMHUCAaHUU XUMUYECKOTO
JKCIIEPUMEHTA (JJabopaTopHbIe
OMBITHI M MPAKTHYECKUE paOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B JIabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/Bl M 000PYIOBaHUS, a TAKKE
paBujiaM OOpalleHHs ¢ BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU
BBITIOJTHEHHS TaOOPATOPHBIX OTBITOB
U TIPAKTUIECKUX padoT

0 TIOJTYYEHUIO ¥ U3yUEHUIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTEApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAS, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COCcOObI MOTy4YeHUS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxnbie 2¢upsl. ['oMmoioruaeckuii ps,
obmmast hopmysia, U3o0MEpHs U
HOMEHKJIATypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHUE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOMW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACIbHBIX
KUPHBIX KUCIIOT. JKUpHI B IpHpoe.
MpbLuT4 KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Motomiee aecreue. [lonsmue

O curmemu4ecCKux mornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrUKa yrieBOJO0B.
Knaccudukanus yrieBogoB (MOHO-, T1-
U TIOJTCaXapu/ibl).

MoHocaxapuapl: TJIF0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruo03a.
dusnueckue CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
uzomepus. Konovuamo-yennasn
maymomepusi Ha npumepe MoJleKyJivl

OpraHUYECKHX BEIIECTB.
[IpencraBisiTh pe3ybTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINUX
peakLmii U JenaTh BbIBOJBI HAa UX
OCHOBE.

[IpoBOOUTH BEIYMCHEHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOUN pEaKINK
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASAIINX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIX0/Ia IPOJYKTa pEeaKIuu

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

B IPYNIOBON y4eOHOM eI TeIbHOCTH
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2noK03bl, npoekyuu Xeyopca, a- u -
aHomepbl 2NI0KO3bl.

XUMHYECKHUE CBOMCTBA TITFOKO3BI:

C YYaCTHEM CHUPTOBBIX U alNbACTHIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHME TIIFOKO3bI, €€ 3HAUYCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
Jucaxapusl: caxapo3a, MaJibT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'mpponus caxapossl. HaxoxaeHnne

B IIPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TIIMKOTEH U
nesuoao3a. CTpoeHne MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJITI0I03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0103bl. XMMUYECKHUE CBOMCTRA
KpaxMmalia (TUIpoJin3, KadeCTBEHHAs
peakuus ¢ ogom). XuMHUYECKUE
CBOMCTBA 1EJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hpupon
uesutoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
IKCIepUMEHTAIbHbIE METObI
HU3yYeHHUsI BelleCTB U UX MPeBPAIleHHIA:
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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 PEAKIINH aJIbJICTHUIOB:
C aMMHAYHBIM PACTBOPOM OKCHIIA
cepedpa u rugapokcuaom meau(Il);

— XHMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

e JlabopaTOpHbIE OMBITHI:

— peakIus TJIUIEPUHA ¢ THAPOKCUIOM
meau(11);

— OKHCJICHUE ATUJIOBOTO CIIUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOMN
MIPOBOJIOKO;

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

- BSaI/IMOI[CfICTBI/Ie Kpaxmajia ¢ HOAOM.

e [IpakTueckue paboThI:

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

e PacuéTHbIe 3aJa4U;
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— 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) TPOTYKTOB PEAKIIUUA U/WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha ONPEJIEICHNE IO BBIX0/1a IPOAYKTa
PEaKIuu OT TEOPETUIECKH BO3MOKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3oTconeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHCIIOTHI. beknu

12

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCcKue U apOMaTUYECKuUE;
MIEpBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
Crpoenue mosekyn, odmas hopmyia,
U30MepuUsi, HOMEHKJIaTypa U (puznueckue
cBoMcTBa. XMMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30TUCTOM KMCJIOTOMU.

Coim anKujIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib aMUHOB
apoMarudeckoro psaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsiHUE 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.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
dbopmy a30TCoEpPIKAIINX
OpraHUYECCKUX BEIICCTB.
OnpenenaTs TPUHAIIECKHOCTh
a30TOCOJIEPKAIINX 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 HUTPOOEH30J1a.

AmuHOKuCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe IPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
uUzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxucinomeor.

duU3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTaHUICCKUX COCTMHEHUH,
peakius TMOJUKOHJICHCAIlUH,
00pa3oBaHUE MENTHUIHON CBS3H.
buonorndeckoe 3HaYeHUE AMUHOKHUCJIIOT.
CuHTE3 NenTUa0B.

benku kak npupoiHbIe MOJUMEPDI.
[TepBuynas, Bropu4Hasi U TpeTUIHAs
CTpYKTypa O0enkoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JieHaTypalus, KaueCTBEHHbIE peaKIuu
Ha OCJIKH.

K OIpeeJIEHHOMY KJIacCy 10 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

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

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

JUJIsL OTIPEJICJICHUST MOJICKYJISIPHOM
(hopMyJIbl OPraHMYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIUX B €T0 COCTAB,
a TaKXKe 10 YPaBHCHUSIM XUMUUYECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METOMbI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUM, IPOBEACHUM U
OINMCAaHUN XUMHYECKOTO
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Llonamue 06 azomcoodeparcaujux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCNepuMeHTATbHbIE METOAbI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHuli:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

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

e [IpakTHueckue padoThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aza4 1o teme «Pacro3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIe 3a1aUM:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

110 MacCCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMY) TIPOTYKTOB CTOpPaHHUS;

10 KOJIMYECTBY BeIllecTBa (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TPAKTUYECKUE PAOOTHI).
CamoCTOSTENBHO MIIAHUPOBATH U
OCYILIECTBIIATH CBOIO
MIO3HABATEIIbHYIO JIEATEIbHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIIOBON Y4EOHOM NESITEIHLHOCTH
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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 COeIUHEHUS

5.1

BricokoMONEKYIIApHBIC
COCIUHEHUS

6

OcCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJIAPHBIX COCTMHEHUI:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIUMEPU3ALUN, CPEIHSA
MOJIeKyJIsipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKoHIeHcauus. [Ilpedcmasnenue

0 cmepeopezyIapHoCmu U
HAOMOJLEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJEKYIAPHO20 CIPOEHUSL.
[TomumepHbie MaTepuansl. [lnactmacchr
(MOJIMATUIICH, TTOJIUITPOTTHIICH,
MOJIMBUHWIIXJIOPU]L, IOJIUCTUPOJI,
MOJIMMETUIIMETAKPIIIAT, TTOJIMKApOOHATHI,
noJMATHWIICHTEpedTanaT). Y THIN3aus U
nepepaboTKa IIacTHKA.

DJ1acTOMEpBI: HATyPAJIbHBIM,

Brnanets n3ydaeMbIMU XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
W3Y4aeMbIX MOHSATUM U MPUMEHSATh
3TU MOHATHS IIPU OMHCAHUU COCTaBA
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACJIbHBIX (PaKTOB
Y SIBJICHUU.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX ()OpMYJI BEIIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUN PEAKIINI MOJIUMEPU3ALAN
U TIOJIMKOHICHCAIIHH.

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

Ncnonb3oBath 001IEHAYYHbIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KarpoH U J1aBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs
(megnon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
IKCnepuMeHTATbHbIE METOAbI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHui:
e JleMOHCTpaIuu:

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

e [IpakTueckue paboThI:

Ne 8. Pemienue skcnepruMeHTaIbHBIX
3anay o teMme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOH»

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

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 XUMHUH

1.1

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

J.1. MennaeneeBa

9

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
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(pUrypauu aroMoB 31eMeHToB [ — [V
MEPUOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
HOHOB.

llonusimue 06 3Hepeuu uonuzayuu,
9HepauU cpooCcmea K I1eKmpOoH).
DIJIEKTPOOTPULIATEIBHOCTbD.
[Tepunoanueckuii 3akoH u [lepuonnueckas

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. MenaeneeBa u
JEMOHCTPUPOBATH €r0
CHUCTEMaTU3HUPYIOIIYIO,
O0OBSACHUTEILHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepu3oBaTh dJICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMUYECKUX dJIeMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCITIOJIb3YSI IOHSATHS
S-, p-, d-31eKTPOHHBIC OpOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH
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CHUCTEMa XMMHYECKUX JIEMEHTOB

J.1. MenpaeneeBa. CBS3b
[Teprnoanyeckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH
HW3MEHEHHUS CBOMCTB XHUMHYECKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
Y CJIOHBIX BEIIIECTB I10 rpymnIaM 1
MeproiaM. 3HAYEHHUE NEPUOIUYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MpeBPAlleHHIA:
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

. . Menneneepa

1.2

CtpoeHue BemecTna.
MHuoroo6pa3zue
BEIIECTB

11

XuMH4deckast CBsI3b. BUIBI XUMHUYECKONU
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTaJuTndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHON CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBsi3u. [lonspHOCTS,
HaIMpaBJIECHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBSI3H.
BonoponHas cBs13b. MeXMONIEKYISAPHBIE
B3aMMO/ICHCTBHS.

PackpeIBaTh cMBICT H3y9aeMbIX
MOHATHH (BBIICATH UX XapaKTePHBIC
MPU3HAKW) U IPUMEHSTH 3TH IMOHITHUS
IIPY OTTMCAHUU COCTaBa ¥ CTPOCHUS
BEILECTB, ISI OOBSICHEHUS
OT/ICIIbHBIX (DAKTOB U SIBIICHHIA.
Onpenenarb BUIbI XUMUYIECKON
CBsI3U (KOBAJICHTHOM, MOHHOM,
METAJITUYECKOM, BOJOPOTHOM)

B CO€IUHEHUSX, TUII
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BaneHTHOCTh ¥ BaJI€eHTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayus amomHvix
opoumanneti. CBs3b dJIEKTPOHHOM
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COSTMHEHUI 2JIEMEHTOB
BTOPOTO MEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coenquHeHux. CocTaB KOMILIEKCHOTO
MOHA: KOMIUJIEKCOOOpa30BaTEdb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COEAMHEHUN. 3HAYEHUE KOMILIEKCHBIX
coequHeHun. [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 HEHACBHILIEHHBIE PACTBOPBI,
pacTBOpuUMOCTh. Kpucramioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenensarb BAJIGHTHOCTh U CTETICHb
OKHUCJICHUSI XUMUYECKUX 2JIEMEHTOB
B COCAMHEHUAX PA3JIMYHOTO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAIINYECKOU PEIIETKH.
[TpoBOINUTH BEIYHMCIICHHUSI

C UCTIOJIb30BAHUEM TMOHATHS
«MaccoBasi J10JIs BEIIECTBA

B PacTBOpE»
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Knaccudukanus 1 HomeHKIIatypa
HEOPraHMYE€CKUX BELIECTB.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI 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

19

Knaccudpukanus XUMHYECKUX peaklui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUs MaCChl
BELLECTB; 3aKOH COXPAHEHUS U
peBpAaILEHUs SHEPTUU ITPU XUMUYECKHUX
peakumsx. TernoBbie 3QPEeKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKopOoCTh XUMUYECKON PEAKIUH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB.
I'oMOreHHbIE M T€TEPOreHHBIE PEAKIIH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BJIUSIIOIINE HA MOJI0KEHUE XUMUYECKOTO
paBHOBECHUS: TEMIIEpaTypa, JaBJICHHE

PackpbIBaTh CMBICH U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEpPHbIE
IPU3HAKHN) U IPUMEHATH 3TH MOHATUS
IIPY OIIMCAHHUH COCTaBa U CTPOEHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KinaccuduiupoBarb XuMuyeckue
PEeaKLMHU [0 Pa3IMYHbIM TPU3HAKAM
(4ncy U COCTaBy pearupyrommx
BELIECTB, TEIJIOBOMY 3(PeKTy
peakiu, N3MEHEHUIO CTEIICHEN
OKHCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBaHUS U KPUTEPUU

VI KJTAaCCU(UKALUU XUMUYECKUX
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Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIIHUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJIa0bIE AIEKTPOJIUTHI.
Crenenb nuccouuanuu. Monnoe
npouzeeodenue 600vl. Cpena BOJTHBIX
pPacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnioyHasi. Bomopoauelil mokazaresib
(pH) pactBopa. I'maposms coei.
Peaxiiuu monnoro ooMeHa.
OKHCITUTETHPHO-BOCCTAHOBHUTEILHBIC

peakuu. CTENeHb OKUCICHUS.
OKucCIUTEND U BOCCTAHOBUTEID.
[Ipornieccrl OKUCTIECHUS U
BOCCTaHOBJICHUS. BaxHeimme
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeToz
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
HU3y4YEeHHS BeleCTB H UX
NpeBpaLlleHUI:

e JleMOHCTpauu:

— Ppa30XKeHHUe MEPOKCUIa BOAOPOaa
B IIPUCYTCTBHUM KaTaln3aTopa.

e JlTaGopaTopHBbIE OIBITHI:

— MPOBEAECHUE PEAKLIUI HOHHOTO
oOMeHa;

peaxKuuii.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YYETOM MX DHEPTreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IUYHBIX
(aKkTOpOB, a TAK)KE XapaKTep
CMEILIEHHS] XUMHYECKOT'0 PABHOBECHS
MO/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MPUHLINI

Jle lllartenbe).

PackpbiBaTh CynIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLMI TOCPEACTBOM COCTABJIEHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakiuii; peakiuii HOHHOTO OOMeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peaKUMM TUAPOJIN3A, PEAKIIHUI
KOMILIEKCOOOpa30BaHuUs

(Ha mpuMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTE U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
onpeaereHUe CPeIbl BOJIHBIX
pPacTBOPOB BELIECTB; IPOBEICHUE
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— OIpeNesIieHUe CPeIbl pAaCTBOPOB
BEIIIECTB C MOMOIIBIO0 YHUBEPCATHHOTO
WHIUKATOPA.

e [IpakTuueckue paboTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB
Ha CKOPOCTh XUMHUYECKOHN peaKIlnu;
Ne 2. Bnusinue pa3nuasbix (pakTopoB

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

3IEKTPOJIUTOB.
e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

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

WK 00bEMY OJIHOTO U3 YUaCTBYIOIIHUX
B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOM KOHIIEHTpAIlMU BEIlleCTBA

B PacTBOpE;

— BBIYHUCJICHUE MacChl (00beEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKkIuu, €CIu OJIHO U3 BEIIECTB JIaHO
B BUJIE paCTBOPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA

peaKkiuii HOHHOTO OOMEHA; N3yUYCHHE
BIIMSIHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
1a00paTOPHBIM 000PYIOBAHHUEM.
[IpencraBisTh pe3ynbTaThl
XUMHUYECKOTO KCIIEPUMEHTA

B (hopme 3amnvcu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUI

Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C HUCMOJIb30BAHUEM MOHATHS
«MaccoBast 10J1s BELIECTBA

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

Hroro o pasgemny

39
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Pasznea 2. Heopranmyeckasi Xumus

2.1 | Hemeraiuiel

31

[TosoxxeHne HEMETAIIIIOB

B [lepronyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenneneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
du3MYECKHUE CBOMCTBA HEMETAJIOB.
AJI0TpOIIHS HEMETAIOB (Ha IpuMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIIUU

C METaJUIaMH{ U HEMeTaJlJIaMH,
BOCCTaHOBJICHHE OKCHOB 1 COJICH).
[I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOMy4YeHUs (PU3NIECKUE U
XAMHUYECKUE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KUCJIOPOJICOJICPKAIINE COETUHECHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIIIJICHHBIE CITOCOOBI MOTYyUCHHS
rajoreHoB. [[pruMeHeHne TaJIoreHOB U UX
COCIMHCHUU.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJIEHHBIE CITIOCOOBI MOJTy4YeHUS
Kucaopoia. PU3NUECKUE U XUMUYECKHE
CBOMCTBa KHUCJIOPOJa U 030HA; UX
npuMeHeHre. OKCUIbI U IEPOKCHUJIBI.

PackpeIBaTh CMBICIT H3y4aeMbIX
MNOHATHUH (BBIIEIATh UX XapaKTepPHBIC
MPU3HAKK) U IPUMEHSTh 3TH MOHSATUS
IIpU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0bICHEHHUS
OTIIETHHBIX (DAKTOB U SBJICHUM.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHEHUM CBOMCTB HEMETAJLJIOB U
WX COCIMHEHUHN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o01IMe XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCAMHEHUM, TOATBEPKIAsl ITO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuil.

CocTaBasTh ypaBHEHUS
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakiuii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C MOMOIIBIO AIEKTPOHHOTO OajlaHca
Y IOHHBIX YPABHEHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MOTy4eHUs1, PU3HICCKUE M XUMUYECKHE
cBoiictBa. CepoBOIOPO/I, CYTb(OUIBL.
Oxcunp cepbi(IV) u (V). Cepaucras u
CepHasi KUCIOTHI ¥ MX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHnenue cepbl U €€ COCTUHEHUN.
Azot. Haxoxaenue B npupo/ie, Criocoobl
MOTydeHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi U @30THAsI KUCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpuMeHenue azora u ero
COCIMHEHUM. A30THBIE YJIOOpEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XuMudeckue cBorctea. @ochuabl u
dochun. Oxcunpl hochopa,
oprodocdopHas KUCIIOTa U €€ COMH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunenuii. Dochopubie ynodpenus.
Yraepoa. Haxoxaenue B mpupoze,
CHOCOObI MOTy4YeHUs], PU3NUECKHe U
XUMHUYECKHE CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJUIOB U UX COCIMHEHUIN

Ha KUBbIE OPTAaHU3MBI; OIIMCHIBATh
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JEATENBHOCTH
YeJI0BEKa.

[ToaTBepKaaTh CymeCTBOBAaHUE
TEHETUYECKOMN CBSI3U MEXIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuii.

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

Ha6nronaTs u onuceiBath
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITENIbHO TIJIAHUPOBATb,
MPOBOJIUTH U OMIMUCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKkTUIeCcKue paboThI);
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroyibHas xuciaora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuuii. Haxoxaenue B npupoje,
CIOCOOBI MOTy4YeHUs1, (PU3NUECKUE U
XuMHu4eckue cBorcTea. Okcua
kpeMuusA(1V), kpemHHEBasE KUCIIOTA,
cunukatel. [[pyMeHeHne KpeMHHUSI B €T0
coenuHeHni. CTEKJI0, €ro Moy4eHue,
BU/JIbI CTEKOJL.

IKCNepUMeHTATbHbIE METOAbI
U3Yy4YeHHs BellleCTB U MX NMpeBpallleHUi:
e JleMOHCTpaIuu:

— 00pa3Iipl HEMETAJIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
Mar"us B KHUCIIOPOJE.

e JlaGopaTOpHbIE OTBITHI:

— Ka4yeCTBEHHBIE PEaKINU

Ha HEOPTaHMYECKUE MOHBI M 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
COOTBETCTBYIOIIUX PEAKIUU U JETATh
BBIBO/IbI HA UX OCHOBE.

CrnienoBathb MpaBUIIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[TpoBOUTH BEIYUCHEHUS

10 YPABHEHUSAM XUMHUYECKHUX
peaKuuii.

CamoCTOSTENBHO INTAHUPOBATH U
OCYILIECTBIIATH CBOXO
MMO3HABATEIbHYIO AEATEIbHOCTD;
PUHUMATh AKTUBHOE YYaCTHE

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

e Pacuérnsle 3anayn:

— BBIYUCIIEHHE MAcChl BELIECTBA

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

B PEaKIIMH BEILIECTB;

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

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

— BBIYUCJICEHUE BBIX0/1a MPOAYKTa
peaKiuu OT TEOPETUYECKU BO3MOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CHUCTEME XUMHYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS JIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuyeckux
91eMEeHMOB-MEMAJLII08 8 3eMHOUL Kope.

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

TU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB
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O6mme pusznyeckre CBOWCTBA METAJIJIOB.
[IpuMeHeHre MeTauioB B OBITY, IPUPOAE
1 TexHuke. CruiaBbl METAIOB.
DNEKTPOXUMHUUECKHUH sl HANTPsHKEHU
MeTtasuioB. O0mMe cnocoObl MOITYYEHUS
METaJJIOB: TUAPOMETAITYPTHs,
MMPOMETAJUTYPIUsl, JIEKTPOMETAIUTYPIHUSL.
[TonsiTHE O KOPPO3UH METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO6m1as xapakTepUCTHKA METAILIIOB

| A-rpynnst [lepuoguueckoil cucteMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuii n
KaQJIUI: TOTy4YeHue, PU3NUECKHUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
OO6m1ast xapaKTepuCTUKA METAJIIIOB

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

AJIOMHUHMI: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 COSUHEHUH.
AMdoTepHbIe CBOWCTBA OKCHIA U

Y SIBJICHUU.

OOBCHATH 001IME 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COEIMHEHUN C yUETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepnoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

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

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTU
YeJIoBeKa, a TAK)KE UCIOJIb30BAHUE
WX I CO31aHUsI COBPEMEHHBIX
MAaTEPUaAIOB U TEXHOJIOTUH.
OmnuceIBaTh CrIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
PackppiBath CymHoCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPEICTBOM COCTABIICHUSA
3JIEKTPOHHOTO 0ajaHca ATUX
peaKuui.
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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
IPUMEHEHHUE XpOMa.

PuU3NYECKNE U XUMHUYECKHUE CBOMCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) u
(VI1). ITepmanranar kauus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOKCTBA
)keses3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u conu xeesa(ll) u (11).
[TonyueHnue v MPUMEHEHUE KETE3a U €T0
CILJIaBOB.

Mens: nonydenue, pusndeckue u
XUMUYECKUE CBOKMCTBA, IPUMEHEHUE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[unk: monydenue, GU3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKAAIOIINE XAPAKTEPHbIE
CBOMCTBA N3Y4YacMbIX BEILECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAxX.

[IpoBOINTH M ONUCHIBATH
XUMUYECKUI IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpaKkTHUYECKUE PadOoThI);
IIPENCTABIATH PE3YIbTaThI
XUMUYECKOTO KCIIEPUMEHTA

B (popMe 3anucH ypaBHEHUM
COOTBETCTBYIOIINX PEAKIUHI U J1€TaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh IpaBuiiaM IOJIb30BAHUS
XMMHUYECKOUN MTOCYA0M U
1a00paTOPHBIM 000PYAOBaHUEM.
IIpoBONTH BEIYUCIICHHUS

10 YPaBHEHUSAM XUMUYECKHUX
peaKLuil.

CamocTosATENBHO IUIAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPyNMNOBOW y4eOHOH eI TeIbHOCTU
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MPOCTOTO BELIECTBA U €T0 COCTUHEHUMH.
AmMdoTepHbIE CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMIIEKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3yYeHNsl BEeLECTB U UX MPeBpallleHUIA:
e J/[eMOHCTpaLMu:

— KOJUIEKUMS «MeTaljibl ¥ CILJIaBbDY;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEeTI0YHO3EMETbHBIX METAJJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

¢ JlaGopaTOpHbIE OIBITHI:

— B3aMMOJEHCTBHE MIEIOYHBIX U
IEJI0YHO3EMEIBLHBIX METAJIJIOB C BOJIOM
(BO3MOYHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aUMOJICUCTBUE THUIIPOKCHUIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT U IISJIOYCH;

— KayeCTBEHHbBIC PEaKIIMU Ha KATUOHBI
METaJJIOB.

e [IpakTueckue paboOThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
NOATPYIIY;
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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, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEN PACTBOPEHHOIO
BEIIICCTBA;

— BBIYUCJICHUE BBIX0/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny 94

Pa3znen 3. Xumus u KU3Hb

3.1 | MeTobl O3HAHHS 9 Ponp xumuu B obecriedeHuun PackpeiBaTh posib XUMHUU B PEIICHUN
B XMMUH. YCTOWYUBOTO Pa3BUTHS YEIIOBEYECCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

Ilonstue o HAayYHBIX MCTOJax IIO3HAHUA

1 MCTOJ0JIOTMHU HAYYHOI'O HCCJICTOBAHUS.

HaquLIe IIPUHOWIIBI OpraHu3alin
XUMHUYECCKOI'0O IIpONU3BOJACTBA.
HpOMBIH_U'IeHHBIG CIIOCOOBI MMOJIyUCHMH A

AKOJIOTMYECKUX MTPoOIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HaMpaBIIEHUS Pa3BUTHSI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[IpumensTh mpaBuia 6€30MacHOTrO
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BaKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMblliieHHbIE
CIOCOOBI MOJTYYEHHUsI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKpY>KarolIel CpeIbl U €ro MOCIEACTBUS.
IIpobrema nepepabomku omxo008 u
nobouHwvIx NPodykmos. Poib xuMuu

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

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapctBeHHbIE cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMuu B pa3BUTHI
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Ponb xumun
B 00€CleueHNH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrsa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCTIOBL30BaHUS MIPENapaToB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHs B CTPOUTEINLCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuasnoB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMU B IOBCETHEBHOM
KU3HU; a TaKKe MpaBuia
0€301acHOro MOBEICHUS B LIEJIAX
cOepekeHus 310pOBbs U
OKPY’KaroIEH IPUPOTHOUN CPEIBL;
MOHUMATh OMACHOCTh BO3JICHCTBUS
Ha >KUBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH nTokazatens [T/1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHCTBUS.
AHaIM3UPOBATH U KPUTUUECKU
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 TEXHOJOTHIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

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

Heoprannueckue matepuanst
(KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH,
CTEKJI0, KepaMKKa). Matepuarbl

JUTSL 3JIeKTpOHKUKU. HaHoTexHonoruu

UMEIOIIUX €CTECTBEHHOHAYYHYIO
pUPOJy, IPOTHO3UPOBATH,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIHUHN YKOJIOTUYECKON
0€30MMaCHOCTH MOCJIEACTBHS OBLITOBOM
Y MPOM3BOJICTBEHHOU E€SATEIILHOCTH
YeJI0BEKa, CBSI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JI30BaTh MOJYYEHHbIC 3HAHUS
JUISl IPUHSITUSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XMMHECH.

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

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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KaJICHI[apHO'TeMaTI/I‘-IGCKOG IJIAaHUPOBAHUC K

paboueit mporpamme
npeamera « XMW »

(yriryOs€HHBINA YPOBEHb )

10 xacc 2023-2024 y4eOHbIH TO1

[NPMJIOXEHUE 1

m\nn

Coaep:xanue (pa3aeJbl, TEMbI)

Ko.1-
BO
9aCOB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Jlara
NpoBeIeHusl

aH | ¢pakr

1. Teoperuuyeckue OCHOBbI OPraHMYeCKOil XUMHHU
1. Ilpeamer OpPraHHYecKOH XUMHH. Teopus CTpoeHus
oprannveckux coeguHenuii A. M. byriieposa (8 4).

[Ipeamer u 3HaYeHNE OPraHNYECKON XUMHH

QHGKTpOHHOG CTPOCHUC U XUMHWYCCKUC CBA3U ATOMA YTJICPOJda

CTpyKTypHasi TEOpUSI OPTAaHUYECKUX COCTMHEHUI

Tunsl n3omepuu.

OCHOBHBIC KIIACCHI OpraHu4YCCKUX coequHeHuil. ['oMonornyeckue pAAbI

Homenkiiatypa oprannuecknx coeuHeHuN

OneKTpoHHBIE AP PEKTH B MOJIEKYJIaX OPraHMYECKUX COeAMHEHU

PN~ wN e

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pC€aKkunu B OpFaHHqCCKOﬁ XUMHHN

N

2. YIJIEBOAOPO/bI
1. TlpeneabHble YI1eBOAOPOAbI— ATKAHBI, HUKI0AJIKAHBI (5 4)

Ankanbl. CTpoeHHe, HOMEHKJIAaTypa, n3oMepusi, pusnueckue cBoiicTa

10.

XUMHYECKHE CBOMCTBA aJIKAaHOB

11.

HonyquHe 1 NIPUMCHCHUE aJIKaHOB

12.

IIpakTnyeckas  paGora Ne 1. CocraBieHue  Mopaenedl  MOJIEKYI
yrieBoAopoaoB. [losmophuii uncmpykmasic no Tb.

A

13.

IMuknoankanbl

2. HenpeneabHble yriieBoA0pPOAbl: aJIKEHbI, AJIKAAHeHbl, aJKUHbI (14 4)
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14. | Ankensl. CTpoeHHe, HOMEHKJIATypa, H30Mepusi, pu3nuecKkue cBoiicTBa 1
15. | Xumudeckue CBOMCTBA AIKEHOB. DJIEKTPODUILHOE MPUCOSTUHEHNE. 1
16. | [onyyeHnue u mpuMEHEHHE ATKESHOB. 1
17. | Pemenwue 3a1a4 Ha BEIBOJT (hOpMYIT
18. | Ankanuensl. Knaccudukamus, hpu3ndecKkue CBONCTBA. 1
19. | Xumnueckue cBOCTBa CONMPSDKEHHBIX JHEHOB. 1
20. | Iomumepuzanus. Kayuyk. Pe3una. 1
21. | Pemenue memnovex ypaBHCHHIA.
22. | Anxunsl. CTpoeHue, HOMEHKJIATypa, U30Mepusi, PU3NIecKrue CBOMCTBA 1
23. | Xummnueckue CBOICTBa alIKMHOB 1
24. | IlomyyeHne U mpUMEHEHUE AJTKUHOB. 1
25. | Pemenue 3a1a4 v BBINOJTHEHHUE YIPAKHEHHI. 1
26. | TunuyHbele TeCTOBBIE 3a0aHUS
27. | Pemenue 3amau B popmare EI'D
3. ApomaTHyecKue yriesoaopoas! (apeHns) (8 4)
28. | Apomaruueckue yriieBonoposl. CTpoeHne GeH30IbHOTO KOJIblla, HOMEHKJIIATYpa, 1
nzomepusi. Pu3znyeckre CBOMCTBA aPEHOB.
29. | Xumudeckue cBOMCTBa OeH307Ia. 1
30. | Xumuyeckre CBOMCTBAa FOMOJIOTOB OeH30J1a.
31. | Ilomyuenue u npuMEeHEHNE apEHOB 1
32. | Pemmenue 3a/1a4 1 XUMHUYECKHI TPEHAXKED 1
33. | TunnuHbIE TECTOBBIE 3aMaHUS
34. | Pemenne 3amau
35. | KontposbHas pabota Nel mo reme «YB»
4. IIpuponHble HCTOYHMKH YIJI€BOJI0PO0B U UX nepepadoTka (4 4)
36. | IlpuponHbple HUCTOYHMKM yrieBogopoaoB. Hedrts, ras3, yroms. IlepBuunas 1
nepepaboTKa yriIeBOJOPOTHOTO CHIPHS
37. | I'myboxkas nepepabotka Hedtu. Kpekunr, pudopMuHr. 1
38. | 'enernueckast CBs3b MEXKY PA3IMYHBIMK KJIACCAMH YTIIEBOJIOPOJIOB 1
39. 1

Pemenue 3agau

5. I'ajioreHnpou3BoaHbIE YIJ1€BOA0POA0B (4 1)
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denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

40. | I'anoreHonpousBoaHble yrieBoaopooB. CTpoeHue, HOMEHKJIAaTypa, HU30Mepus, 1
¢u3nyecKre 1 XUMHYECKHE CBOMCTBA
41. | Metanoopranuka COeTMHCHUMH. 1
42. | Mcionp30BaHuE TaJIOTEHIPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E. 1
43. | Pemienue 3a1a4 1 XUMHUECKUI TpEHAKEP 1
3. Kuciopoacoaep:kamue opranu4eckne coeJuHeHUs
1. Couprbl. Penodnl. (11 4)
44, | CnupTsl 1
45. | XuMuyeckue CBOWCTBa CIUPTOB. 1
46. | [lonyuenue cnuptos. [Ipumenenue. 1
47. | Ilpocteie 3¢upsl. 1
48. | Pemenue 3a1a4 M1 XUMHUECKUI TPEHAXKEP 1
49. | MHOTOaTOMHBIE CITUPTHI 1
50. | deHomblI. 1
51- . 4
54 Pemienue 3a1a4 1 BBINOJHEHUE YITPa)KHEHUH
2. KapOonunbHble coeaquHeHMsi: ajbJerujbl M KeToHbl. KapOoHoBble
kucaoTbl. Ciaoxubie 3¢upsbl. Kupsl (21 4)
55. | Kap6oHmiibHbIE COeAMHEHUS: TOMOJIOTHYECKHE PSJIbl. HOMEHKJIATYpa, H30MEpPHSL. 1
56. | Anbaeruzbl M KETOHBI: PEAKIIUU MPUCOSTUHEHHUSL.
57. | XuMudeckue CBOMCTBA M METO/bI OJy4yeHUs] KapOOHMIIbHBIX COEIMHEHUN 1
58. | Pemenue 3a1a4 1 XUMHUYECKHI TPEHAXKEP 1
59. | Kap6oHOBBIe KHCTIOTBI: HOMEHKJIATypa B KilacCUu(HUKAIUs 1
60. | KapboHOBbIe KMCIOTHI: (U3NUECKHE M XUMUUYECKHE CBOMCTBA 1
61. | Beiciime kapOOHOBBIE KHCIOTEHI 1
62. | OyHKIMOHAJIBHBIE IPOU3BOIHBIE KAPOOHOBBIX KUCIOT 1
63. | MHoroo0Opa3ue KapOOHOBBIX KHUCIIOT 1
64. | OboOmaromuii  ypok mo Teme «Kuciaopojcomepkaiiie OpraHHYeCKHe 1
COEIMHEHUS»
65. | KonTpoannasi padora Ne2 mo teme «Kucimopojcoaepikamnue OpraHHYSCKHC 1
COEIMHEHUS»
66. | IlpakTuyeckass paGora: PemeHue -SKCIIEPUMEHTATBHBIX 3aJad 10 TEMe 1

«Kucnopoacoaep:xaiire opraHuyecKkre BelecTBa». [lo8mopHbll uHCmMpPYKmMagic
no Th.
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denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHb)

67. . 1
Pemenue TecTOBBIX YyIpa)KHEHUN

68. 1
Crnoxuble 3¢upsl. Homenknarypa, npuMeHeHue.

69. . 1
XUMHUYECKHE CBOMCTBA CIOKHBIX I(PHPOB.

70. 1
Kupsbl.

71. 1
Mpbia.

72. . 1
Pemennie TecTOBBIX YIpasKHEHUN

73. | Onpenenenve MONEKYISIPHON POPMYIIBI OPraHMUECKOTO BEIIECTBA 1

74. | PemeHue pacy€THBIX 3a7a4 Ha OMpPEEICHUE 0 BbIX0/a MPOAYKTA PEaKIMU OT 1
TEOPETUYECKH BO3MOYKHOTO

75. 1
O606menune o Teme «Kucmopoacoaepikaiiyue OpraHnIecKre BEIeCTBa
3. YraeBoasl (9 1)

76. 1
O6mas xapakrepucTuka yriaeBoaoB. Kinaccuduxarus.

77. 1
Monocaxapunasl.

78. 1
Jucaxapupl.

79. 1
ITonucaxapuasl.

80. 1
3HaueHue B NpUPOJIe U MPOMBIIIIEHHOCTH.

81. 1
KauectBennsle peakuuu. /[eMoHCTpanyu.

82- . 3

84 Pemenuie TecTOBBIX YIPaKHEHUH 110 TEME

4. A3oTcoep:xaniue OpraHudeckue coeJuHeHust
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denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

1. AmuHBL. AMHHOKHCJIOTHI. beakn. (12 1)

85. | AMuHBI 1
86. | Xumuueckue cBONCTBAa aMIUHOB 1
87. | ApomaTnueckue aMHHBI 1
88. | Xumudeckue cBOKCTBA aHWIMHA
89. | I'erepormkimueckue coenuHenus lllecTudaieHHbIE TETEPOIUKIIBI 1
90. | Pemenue 3a1a4 1 BBINOJIHEHUE YIIPAKHEHHUH 1
91. | OGob6maroriee MOBTOPEHUE MO TeME «A30T- M CepOCOJepKallie OPraHuYECKUe 1
BEIIECTBAY
92. | Amunokucnotsl. HoMeHknaTypa u usoMmepusi. 1
93. | CBoiicTBa aMHHOKHCIIOT. [lenTuasl. 1
94. | benkwu. 1
95. | PemeHue 3KCriepUMEHTANBHBIX 33714 10 TeME «A30TCOCPIKAIINE OPTraHUICCKHE 1
COCIMHEHUS
96. | PemeHue skcriepuMEHTANBHBIX 3a7ad MO0 TeMe «Pacro3HaBaHHWE OPraHMYECKHX 1
COCJIMHEHUI.
5. BbicokoMosieKy JIsIpHbIE COeTMHEHHUSI
5.1 BoicokoMoJIeKyJIsipHbIe coeqnHeHns (6 1)
97. | OcuoBnble noustuss BMC. Paznoo6pazue nonmmepon
98. | Dmacromepsl. PesnHa.
99. | Ilmactmaccel. YTunm3anus U nepepaboTKa MiaTuka.
100. | BonokHa. Pemenue skcriepuMeHTaIbHBIX 33a4 1o TeMe «Pacno3HaBaHue
TTACTMACC ¥ BOJIOKOHY
101. | MtoroBast KOHTOpOJbHAsE pabOTa O OPTaHUYECKON XMMHUU
102. | Aranu3 paboThI
Hroro 1024
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