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IHHOACHUTEJBHASA 3AIINCKA

VYyeOHblii peAMeT « XUMHUS» Ha YPOBHE YIIyOJIEHHOTO U3YUYCHHS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOro oOpaszoBanus yyamuxcs 10—I11 kiaccoB cpenneit mkossl. M3yuenue npenMera, peai3yeMoe B YCIOBHIX
muddepeHIUPOBaHHOTO, MPO(HIBHOTO 00YYEHHS, TPHU3BAHO 00ECIIEYUTh 00111e00pa30BaATEIBLHYIO U OOIIEKYILTYPHYIO
MOJITOTOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JJIS aJlaliTalliy UX K OBICTPO MEHSIONIMMCS YCIOBUSAM KU3HU B COLIUYME,

a TaKXke JIJIsl MPOJI0JDKEHUS 00YUYEHUS B CPEHUX CIIEUATBHBIX U BHICIIMX YU€OHBIX OPraHU3aIUsIX, B KOTOPBIX XUMUS SIBIISETCS
OJITHOM M3 MIPUOPUTETHBIX JUCLUIUIVH.

[Iporpamma a1 yriayOGn€HHOTO U3yUeHUsl XUMUU: YCTaHABIMBAET MHBAPUAHTHOE MIPEIMETHOE CO/IepKaHNe, 00s3aTeIbHOE
JUIA U3YYEHUSI B paMKax OTAEIbHBIX NpOoQUIIEH, IpeyCMaTpUBACT paCIpeIeICHUE U CTPYKTYPUPOBAHUE €T0 10 Kaccam,
OCHOBHBIM COJIEp KaTeIbHBIM JIMHUSIM/pa3iesaM Kypca; 1aéT IpUMEpPHOE pacnpeesieHue ydeOHOro BpeMEHU, PEKOMEHTyEMOT 0
JUIA U3YYEHUSI OTAEIBHBIX TEM; IIpearaeT IpUMEpHYIO MOCIE0BATEIbHOCTh U3YUEHHs yUeOHOro MaTepuaia ¢ y4ETOM JIOTUKU
IIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBSI3€H; JaET METOANYECKYIO HHTEPIIPETALUIO LEIe U 3aaa4
M3Yy4YEeHUs IPEIMETA Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEr0 00pa30BaHMs,
coJiepKaTeNIbHOM XapaKTEePUCTUKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBarenbHOl nporpammsl COO
(JINYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BUIOB YU€OHO-TIO3HABATENbHBIX JEHCTBUN
YYEHHKA [0 OCBOEHUIO cojiepkaHus npeameta. [1o Bcem Ha3BaHHBIM NMO3ULUSAM B POTpaMMe MPEAYCMOTPEHA MPEEMCTBEHHOCTh
¢ 0Oy4eHHEeM XMMHUU B OCHOBHOM IIKOJIE.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «XUMMWS»

B cootBeTcTBUU ¢ KOoHIENTYyanbHbIMU TTONToKeHus MU PI'OC COO o0 HazHaueHUH MPEeIMETOB 0A30BOT0 U YIIIYOIEHHOTO
ypoBHEH B cucteMe quddepeHInpoBaHHOr0 O0y4YeHUs Ha 3aBepiiaroiieit ctyneHu mkobl (10—11 kmacceel) yueOHbIN TpeaMeT
«XuMus» Ha YPOBHE YIIIyOJIEHHOTO M3YUYEHHUs HAIIPaBJIEH Ha peanu3alliio IPEeMCTBEHHOCTH € MOCIEAYIOIIUM 3TalloM
MOJIyYeHHUS] XUMHUYECKOr0 00pa30BaHus B paMKaX M3Y4YEHUs CHIEUATbHBIX €CTECTBEHHO-HAYYHbBIX U XUMHYECKUX JUCUUILIINH
B BY3aX U OpraHM3alyax CpelHero npopeccuoHaibHOro oopa3zoBanus. B 3Toil cBsA3u U3yueHue npeameTa « XuMHs»
OPUEHTHUPOBAHO NMPEUMYIIIECTBEHHO Ha PacIIMpPEHUE U yriyOJeHuEe TEOPETUUECKON U MPAKTUUECKOU MOArOTOBKHA 00yYaroluxcs,
BBIOPABIINX ONpeaeAEHHBIA MPOPUIIb 00yUeHHUs, B TOM YHCJIE C MEePCIEKTUBOMN MOCIEAYIOIIETO MOTYyUYEeHUS] XUMUYECKOTO
0o0pa3oBaHUs B CPEJHUX CIELMAIIBHBIX U BBICHINX Y4eOHbIX opranuzanusix. Hapsany ¢ atum, B cBere TpedboBanuit ®I'OC COO
K [JTAaHUPYEMbIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO 001ero o0pa3oBaHus U3yUeHHE



npeaMeTa « XuMUs» OPUEHTHPOBAHO TAK)XKE HA PELIECHUE 33/1a4 BOCIIUTAHUSA U COLUAIIBHOTO Pa3BUTHs 00yUaronIuxcs, Ha
(GopMHpOBaHNE y HUX O0IlIE€ MHTEIIEKTYaJIbHBIX YMEHUN, YMEHUH palliOHAIM3AlUN YYEOHOIo TpyAa U 0000IEHHBIX CIOCOO0B
JESITEIbHOCTH, UMEIOLINX MEXINCUUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.

CocraBnsiroluMu mpeaMera « XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO U3yUEHUS SBJISIOTCS YIIIyOJIEHHBIE KYPChl —
«Oprannueckas Xumush» U «O0111as 1 Heopranuyeckas XuMmus». [Ipu onpeneneHnu noaxon0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMM COIEPKAHUS STUX KypPCOB B ITporpaMme 3a 0CHOBY IpHUHATHI nonoxeHuss PI'OC COO o paznuuusax 6a30Boro u
yri1yOJIEHHOTO YPOBHEW M3YUYEHHUS MIPEIMETA.

OcHoBy conepskanust KypcoB «Oprannueckas xumusi» u «OO0miast 1 HeOpraHuueckast XUMHsD» COCTaBIIIET COBOKYITHOCTb
IPEIMETHBIX 3HAHUI U YMEHHM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO U3yU€HHUS MIpeIMeTa. DTa CUCTEMa 3HaHUH MOIydaeT
OIIpEIENIEHHOE TEOPETUUECKOE JIOTOJIHEHHE, TTO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONIBIINHN 00BEM
¢dakronornueckoro marepuana. Tak, Ha yriayO0iIEHHOM YPOBHE U3YUE€HHUs IIpeAMETa 00ecredeHa BO3MOXKHOCTh 3HAUUTEIIbHOTO
yBEJIMYEHUS 00bEMA 3HAHUNM 0 XUMUYECKHUX JIEMEHTaX U CBOMCTBAaX UX COEIMHEHUHN Ha OCHOBE PaCIIUPEHMsS U YIIIyOJeHUS
MIPEACTABICHUI O CTPOCHUH BEILIECTBA, XUMUYECKOM CBSI3H M 3aKOHOMEPHOCTSX MPOTEKAHMS PEAKIINil, pACCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKH U T€PMOJUHAMUKU. M3yueHue nepuoauieckoro 3akona u [lepuoanueckoi cucteMbl
XUMHUYECKUX DJIEMEHTOB 0a3upyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEACTABICHUSIX O CTPOCHUH aTOMa.
XuMHu4ueckasi CBA3b OOBACHAETCS C TOYKHU 3PEHUSI SHEPreTUYECKUX U3MEHEHH Mpu € 00pa30BaHUU U Pa3pyILICHUU, & TaKKe
C TOYKHU 3pEHUS MEXaHU3MOB €€ 00pa3oBaHusl. M3yueHne TUIOB peakiyil 1onoaHseTcsa GopMUpPOBaAaHUEM MPEICTABIEHUN 00
ANEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIM3E PACILIABOB U PACTBOPOB BelleCTB. B Kypce opraHnyeckoi XUMHUH NpU
PACCMOTPEHUHU PEAKIIMOHHON CIOCOOHOCTH COEAMHEHUH YEseTCsl 0c000€ BHUMAHUE BOIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, o
B3aMMHOM BJIMSIHUSI aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHue UMEET TO, YTO Ha COAECPIKAHUE KYPCOB XUMHUH YIITyOJIEHHOIO yPOBHS U3yUEHUs AJIs KJIACCOB
onpenenéHHoro npoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep AOMOIHEHHUH K oO1Iel CUucTeME PEeIMETHBIX 3HAHUN )
OKa3bIBAIOT BIMSIHUE CMEXKHBIC MTpeAMETHI. Tak, HampuMep, B COAEPKaHUHU MTpeAMeTa JIJIsl KJIIACCOB XUMHUKO-(HU3UUYECKOTO
npoduist 00JIbIIOE 3HaYEHUE OYIyT UMETh 3JIEMEHTHI y4eOHOro MaTepuaina no oomeit xumuu. [Ipu uzydyenun npeamera B
JAHHOM ClIydae aKIEeHT OyJeT ciesiaH Ha OOUIHOCTh METOJIOB MO3HAHUs, OOLIHOCTh 3aKOHOB U TEOPU B XMMUU U B (PU3UKeE:
aTOMHO-MOJIEKYJIIpHask Teopust (MOJIEKYJIIpHas Teopusl B (PU3HKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTUH, 3aKOHbI
TEPMOJIMHAMMKH, JIEKTPOIN3a, IPEICTABIEHNS O CTPOEHUHU BELIECTB U JP.



B 10 xe Bpems B cofiepaHUM NpeAMETa JJisl KJIACCOB XUMHUKO-OMOJIOrMUECKOro npoduiist 00JIbLINI yAEIbHBIN Bec OyaeT
UMETh OpraHudeckas XuMus. B aToM citydae nmpenocTaBiiseTcss BO3MOXKHOCTB 17151 00jiee 00CTOSTENIBHOTO paCCMOTPEHUS
XUMHUYECKON OpraHu3alyuy KJIETKU KaKk OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE
KOMIIOHEHTBI, KaK JIMIUAbI, OCIKH, YIJIEBO/Ibl, HYKJIEUHOBBIE KUCIOTHI U Ap. [Ipu 3TOM 3HaHMA O cOCTaBe U CBOMCTBax
IIPEACTABUTEIIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIyKaT OCHOBOM I U3yYEHMS CYIIIHOCTH IPOLIECCOB
(doToCcuHTE3A, IbIXaHUs, IUILEBAPEHUS U JP.

B nnane ¢popmupoBaHUs OCHOB HAYYHOI'O MUPOBO33pEHUS, OCBOCHHS OOIIEHAYUYHbIX METO/IOB MIO3HAHUS U OIIbITa
MPAKTUYECKOI0 MPUMEHEHHUSI HAyYHBIX 3HaHUHN U3yueHue npeameTa « XUMMUs» Ha YriIyOJI€HHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS35X C yU€OHBIMU ITPEIMETaMU, BXOISILIMMU B COCTaB IIPeIMETHBIX obnactell « EcTecTBEHHbIE HAYKW,
«Marematnueckre Hayku» U «l'yMaHUTapHbIE HAYKI.

HEJIA N3YYEHUA YYEBHOI'O ITPEJIMETA «XUMMUSD»

[Ipu u3yueHnn yueOHOro npeamera «XuMHs» Ha yriiyOJ€HHOM ypOBHE, TaK K€ KaK B OCHOBHOM U cpefHel mkose (Ha
0a30BOM YPOBHE), 3a/1aueii IEPBOCTENEHHON 3HAUUMOCTH SIBJIAETCS (POPMUPOBAHUE OCHOB HAYKU XMMUU KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHNS, IPAKTUYECKON IEATENBHOCTH YEJIOBEKA U OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYDBI.
Pemenue 3Toii 3a1aun Ha yriiyOJIEHHOM YPOBHE U3Y4EHHUs MIPEIMETA IPEANOJIAraeT peajnu3aluio TakuX LeeH, Kak:

— (popMupoOBaHUE NPEICTABIECHUI: O MAaTEpPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI
MIPUPOBL; O MECTE XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK U €€ BeAyLIEH poiau B 00eCeYeHUH YCTOMYMBOTO pa3BUTHUS
YeJIOBEUECTBA: B PEUICHUU POOJIEM 3KOJOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MIaCHOCTH, B pa3BUTUN MEIULIMHBI,
CO3JJaHMU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00ECIIEYEHUH PALIMOHATIBHOTO IPUPOAOIIOIb30BAHUSA,

B (hOpMUPOBAHMHM MUPOBO33PEHUS U OOILIEH KYJIbTYphI UEIOBEKA, & TaKXKe HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOUIEHUS! K CBOEMY
3I0POBBIO Y IPUPOAHOU CPEAE;

— OCBOCHME CUCTEMBI 3HAHUM, JIE)KAIUX B OCHOBE XUMUYECKOU COCTABIISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA:
(byHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPHUI XMMHUU, COBPEMEHHBIX MPEICTABICHUI O CTPOEHUU BELIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJAUHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKaHUSI XMMUYECKUX PEAKIIMl, 0 XMMHYECKOM PAaBHOBECHUHU, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 OOLIMX HAYYHBIX
MPUHLNNAX XUMHYECKOTO MTPOU3BO/ICTBA;



— (hopmupoBaHHE y 00yUaIOLUINXCS OCO3HAHHOTO TIOHUMaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM JIsI
OOBSICHEHUSI KJIFOUEBBIX UJEH U MPOOJIEM COBPEMEHHOM XUMUU; 17151 OOBSICHEHHSI U TTPOTHO3UPOBAHMS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO [IPUPOAY; TPAMOTHOTO peUIeHHsI TPOOJIEM, CBA3aHHBIX C XMMHEW; IPOTHO3UPOBAHUS, AHATIN3a U OLIEHKU
C IO3ULUHI KOJOTUYECKON 0€30IaCHOCTH MOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOM 1€ATEIBHOCTH YEJIOBEKA, CBSI3aHHOU
C XUMUYECKUM MPOU3BOACTBOM, HCIOIb30BAHUEM U NEPEPAOOTKOMN BEIIECTB;

— yriyOJieHHe PeICTaBICHU 0 HAyYHbIX METO/IAaX MO3HAHUS, HEOOXOJUMBIX /711 NPUOOPETEHUSI YMEHUIM
OpPUEHTHPOBATHCS B MUPE BELIECTB U O0BSCHEHUS! XUMUYECKUX SIBIICHUHN, UMEIOIIUX MECTO B PUPOJE, B IPAKTUUECKON
JEsITeIbHOCTU U TIOBCETHEBHOM U3HU. B mu1aHe peanu3anuu nepBooYepeHbIX BOCIUTATEIbHBIX U PA3BUBAIOIINX (PYHKIIMHA
LEJIOCTHOW CUCTEMBI CPETHETO 00I1IeT0 00pa30BaHuUs PU U3YUYEHUH MpeIMeTa « XUMHUsD» Ha yriyOJEéHHOM ypOBHE 0cO0YyIO
aKTyaJIbHOCTb ITPUOOPETAIOT TaKKE LEJIN U 3a]]a4H, KaK:

— BOCIIUTaHHE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBJIEHUN NPUPO/Ibl, YBAXKEHHUS K IIPOLIECCY TBOPUECTBA B 001aCTU
TEOPETUUECKUX U MPUKIIATHBIX UCCIET0BaHUI B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

— pa3BUTHE MOTHBAIMU K 00YYEHUIO U TO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHUS 00IIEYETOBEYECKUX LIEHHOCTEM;

— pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CLIOCOOHOCTEN 00yUaromumxcs,
(hopMHpPOBaHNE Y HUX CO3HATEILHOTO OTHOUIEHUS K CaMOOOpPa30BAHMIO U HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBUIO YCIIEUTHOM
Mpo(eCcCHOHATIEHON M OOUIECTBEHHOM AESITEIbHOCTH; OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MOTPEOHOCTH
B 3JI0POBOM 00pa3e KU3HHU;

— (popMupOBaHUE YMEHHI 1 HABBIKOB Pa3yMHOI'0 IMPUPOIONOIb30BaAHUS, Pa3BUTUE IKOJIOTHUYECKOMN KYJIbTYPHI,
MpUOOPETEHHUE OMbITA OOUIECTBEHHO-TIOJNE3HON IKOJIOTHYECKOM €SI TeIbHOCTH.

MECTO YYEBHOI'O ITPEJIMETA «XUMHUS» B YYHEBHOM IIJIAHE

VY4eOublil peAMeT « XUMHUs YIayOJEHHOT0 YPOBHS M3YUEHUSI BXOJUT B COCTaB MpeAMETHOM 00sactu «EcTecTBEeHHBIE
HayKuy». Ero u3ydenue npeaycMoTpeHo B KJIaccaX €CTECTBEHHO-HAYYHOTO PO(UIIs, HAIpUMEP XUMUYECKUX, XUMHUKO-
OMOJIOTUYECKUX U MEAUIIMHCKUX. B 3TUX Kilaccax u3ydeHue JaHHOTO MpeaMeTa NpelyCMOTPEHO B 00bEME yueOHOM Harpy3ku He
Mmenee 3 4 B Henento 10 u 11 kimaccax coorBeTcTBeHHO (110 105 4 B roxa). B TeMatnueckoM MiaaHUpOBAHUM YKa3aH pe3epB



y‘le6HOFO BPCMCHHU, KOTOpBIﬁ PCKOMCHAYCTCA JIA p€aIn3allii ABTOPCKHUX ITOAXO0A0B K MCIIOJIb30BAHHUTIO p33H006pa3HI)IX q)OpM
OpraHu3anunuun y‘I€6H01’0 Impongecca.



INNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEAMETA «XUMMW S

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3yJibTaTaM OCBOEHUSI 00yYarOUUMUCS TPOrpaMM CPEeIHETO OOIIEero
00pa3oBaHUsl: IMYHOCTHBIM, METANIPEAMETHBIM U TIPeAMETHBIM. HayuHO-MeTo1MuecKoi OCHOBOM 7151 pa3paboTKu
IUTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS IIPOrPaMM CPEJTHEro 00111ero 00pa3oBaHus SBISETCA CUCTEMHO-IEATEILHOCTHBIN OIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI
B cOOTBETCTBHHU ¢ CUCTEMHO-IESTEIIBHOCTHBIM MOJIX0I0OM B CTPYKTYPE JINYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPEIMETA
«XUMHSD» Ha YPOBHE CPEIHET0 OOIIET0 00pa30BaHusl BbIIEICHBI CIEAYIOIINE COCTABISIONINE: 0co3Hanue 00yqatoIUMUCs
POCCHICKOM I'paXkIaHCKON UIIEHTHYHOCTH; 20MOGHOCHb K CaAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPENEIICHUIO; HAIUYUe
Momusayuu K 00y4EeHHUI0; 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUINXCS PYKOBOACTBOBATHCS IPUHITHIMU B OOLIECTBE MPaBUIIAMU
¥ HOpMaMHU MOBEJCHUS; Haluyue PaBOCO3HAHMS, SKOJIOTMUECKOH KYJIbTYphl; cnOCOOHOCHMb CTaBUTh LIEIH U CTPOUTD
KU3HCHHBIC TUJIaHBbI.
JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MPEAMETA « XUMHUSD OTPAKAIOT CPhopMUPOBAHHOCMb OTbITA O3HABATEIBHOM
U NPAKTUYECKOM JEATEIBHOCTH 00YUarOIMXCS B IPOLIECCE pealIn3aliii 00pa30BaTEIbHOMN NEATENbHOCTH, B TOM YHCIIE
B YacTH:
1. I'paxaaHCKOTO BOCIIUTAHUS:
— OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAKECHUS K 3aKOHY M MPABOMOPSAKY;
— MPEJCTABICHUS O COLMAIBHBIX HOPMax U MPaBHIIaX MEXKIUYHOCTHBIX OTHOIIEHUI B KOJUJIEKTHUBE;
— FOTOBHOCTH K COBMECTHOM TBOPYECKOMW JEATEIBHOCTH MPU CO3AAHUM YUEOHBIX MPOEKTOB, PEIICHUN YUYEOHBIX
Y TO3HABaTEJIbHBIX 33]1a4, BHIMOIHEHUN XUMHYECKUX IKCIIEPUMEHTOB;
— CMOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHHUS, IOTUKY U apTYMEHThI IPYTUX MPU aHATU3€ Pa3TUYHbIX
BUJIOB y4€OHOU J1eATeNbHOCTH;
2. IlarpuoTHyeckoro BOCIUTAHMUS:
— [IEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEIUI0 OTEYECTBEHHOW XUMUU;
— YBa)K€HHUS K MPOLECCY TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUIIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO
JTAHHBIE HAYKH €CTh PE3yJIbTaT AJIUTEIbHBIX HAOMIOACHUHN, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX TOUCKOB, ITOCTOSTHHOTO
TpYyJa YYEHBIX U MPAKTHUKOB;



— MHTEpeca U NM03HABATEIbHBIX MOTUBOB B MOJYYEHUU U TIOCIEAYIOIIEM aHAIU3€ HHPOPMAIIMK O TIEPEI0BbIX
JOCTHXKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3. J1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

— HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

— CIMOCOOHOCTHU OIICHUBATh CUTYAIINH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— FOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U NMOCTYNKH CBOMX TOBAPHUILIEH C MO3ULIUNA HPABCTBEHHBIX U MTPABOBBIX HOPM
U C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4. dopmMupoBaHUS KYJIbTYPbI 3I0POBbSI:

— MOHMMAaHUS IIEHHOCTEHN 3/I0pPOBOT0 U Oe30MacHOr0 00pa3a KU3HU; HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIICHUS

K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

— coOJTI0ICHUS TIPABHIT 0€301IaCHOTO OOpAIIeHHS C BEIIECTBAMU B OBITY, IIOBCEIHEBHOW KU3HU, B TPYI0BOM
JEATEIIbHOCTH;

— MOHUMAaHUSI [IEHHOCTHU MPaBWJI UHIUBUAYAJTLHOTO M KOJUIEKTUBHOTO O€30MacHOT0 MOBEJCHUS B CUTYyaIUsX,
YTPOXKAIOIIUX 30POBbIO U KU3HM JIFOEH; OCO3HAHUS TTOCJICICTBUN U HETIPUSTHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5. TpynoBoro BocniuTaHus:

— KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B yU€OHO-HUCCIIEIOBATEIIbLCKOM AEATETbHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JEATECIbHOCTH;

— YCTaHOBKH Ha aKTUBHOE YYaCTHUE B PEIICHUU MPAKTUUECKUX 3aJ1ay COI[MaIbHON HAIMPABJICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

— MHTEpeca K MPAKTUYECKOMY U3YyUCHHIO MPpodeccuil pa3IuyHOro pojia, B TOM YKCIIe Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUN TT0 XUMUU;

— YBaXXEHUS K TPYY, JIOASAM TPYyda U pe3yJibTaTaM TPYI0BOU IEATeIIbHOCTH;

— FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHUAYaJbHON TPAEKTOPUU 00pa30oBaHus, OyayIieit mpodeccuu

U peanu3aln COOCTBEHHBIX )KU3HEHHBIX TJIAHOB C yUYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUHU,
HHTEPECOB U IMOTPEOHOCTEH 00IIeCTBa;



6. DKOJIOrM4ecKOro BOCIUTAHUS:

— 9KOJIOTMYECKH 11eJ1eCO00pa3HOro OTHOILIEHHUS K MPUPOJIe KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

— MOHUMAaHUS TI100aTBHOTO XapaKkTepa IKOJIOTHYEeCKUX MPoOJIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA COCTOSTHUE
MIPUPOTHON U COLUAIIBHOU CPEIBI;

— OCO3HaHUS HEOOXOJUMOCTH UCTIOIb30BAHMS IOCTHKEHUI XUMUHU JIJIS1 PEILIEHUS BOIIPOCOB PAIMOHAIIBHOTO
MIPUPOJIOTIOIB30BAHUS;

— AKTUBHOTO HENPUATHS JEUCTBUN, IPUHOCAILUX BPEJ OKPYKAIOLIEH IIPUPOJHOM Cpelie, YMEHUS IPOrHO3UPOBATH
HEOJIaronpusITHbIE YKOJIOTHYECKUE TTOCIIEICTBUS MPEANTPUHUMAEMBIX ACHCTBUN U IPEeNOTBpaIIaTh UX;

— HaJIM4Usl Pa3BUTOI0 IKOJOTUYECKOTO MBILIJICHUS, SKOJIOTUYECKOM KYJIBTYPBI, OIbITA AEATEIbHOCTH YKOJIOTUYECKOU
HAaIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA UMHU B ITI03HABATEIIbHONM, KOMMYHUKATUBHON U COLIMAIIBHOM ITPAKTHUKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IIPOTUBOCTOSTH UIE€0JIOTMH XeMopoouu;

7. lleHHOCTH HAyYHOTO MTO3HAHUS:

— MHPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON NIPAKTUKH;

— MOHUMAaHHUS CIEIU(PUKA XUMUU KaK HAYKH, OCO3HAHUS €€ posikd B JOPMUPOBAHUU PALIMOHATIEHOTO HAYYHOTO
MBIILIEHUS, CO3JaHUU LIEJIOCTHOTO NPEICTABIEHUS 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI U YETIOBEKA,

B TNO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXPAaHEHUS MPUPOJIHOTO PABHOBECHS;

— yOeXIEHHOCTU B 0CO00M 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IIUBUJIN3ALIMN: B €€ T'YMaHUCTUYECKON
HaIPaBJIECHHOCTH U BaKHOM POJIM B CO3JaHMM HOBOM 0a3bl MaTepUAIIbHON KYJIbTYpPbI, B PEIIEHUH TTI00abHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YHEPTETUUECKOM, TUIIEBOM U IKOJIOTMYECKON OE30MacHOCTH,

B Pa3BUTHH MEJULIUHBI, 00ECIIEYEHUH YCIOBUHN YCIEIIHOTO TpyAa U 3KOJIOTMYECKH KOM(MOPTHON KU3HU KaXKI0TO WICHA
00IIIeCTBA;

— €CTECTBEHHO-HAYYHOM IPAMOTHOCTH: TOHUMAHHUSI CYIIIHOCTA METOJIOB ITO3HAHUSA, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOJIy4aeMble 3HAHUS JIs aHAJIN3a U OObSICHEHUS SIBJIEHUN OKPYXKAIOIEro MUpa
Y IPOUCXOIAIIMX B HEM U3MEHEHHI; YMEHHUs J1eJIaTh 00OCHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (DaKTOB
1 UMEIOUIUXCS JaHHBIX C LEJBI0 MOJYYEHHUS TOCTOBEPHBIX BBIBOOB;

— CIMOCOOHOCTU CaMOCTOSITENIBHO UCII0JIb30BaTh XUMHUECKUE 3HAHUSA JUIsl pelIEHUsI TPOOJIeM B PeasIbHbIX JKU3HEHHBIX
CUTyalUsIX;

10



— MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKOM NI TEIbHOCTH;

— FOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX
3HAHMUM 10 XUMHUHU B COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

— HHTEpeca K 0COOCHHOCTSM Tpy/Jia B pa3Iu4HbIX cepax NpoPecCHOHAIBHON AESTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI
MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS YU4eOHOTO MpeaMeTa « XMMUS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus
BKJIIOUYAIOT: 3HAYMMBIC JIJI1 (POPMHUPOBAHKS MUPOBO33PEHUS 00YUAIOIITUXCS MEKIUCIUIUIMHAPHBIC (MEKIIPEIMETHBIC)
oOIIIeHayYHbIe TTOHSATHS, OTPaXKaIOIIHE IIEJIOCTHOCTh HAYYHOH KapTUHBI MUPaA U CHEIU(DHUKY METOJ0B ITO3HAHMS, UCIIOJIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, IBJICHHUE, ITPOIECC, CHCTeMa, HAyYHbIN (DAaKT, IPUHIIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHUsI, UCCIICIOBAaHUE, HAOIIOIEHNE, U3MEPEHNE, DKCTICPUMEHT U JIp.); YHUBEPCAIbHBIC YueOHbIE
nercTBus (IMo3HaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYJIATHBHBIE), oOecrieunBaromue GopMupoBanue GyHKIIMOHAIBHOM
IPaAaMOTHOCTH M COLIMAIbHOW KOMIIETEHIIMU 00YyYaroImMXCcsl; CHOCOOHOCTh O0YyYAIOIIUXCS UCTIOI30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIE ACHUCTBUS B MTO3HABATEILHON U COIMATILHON
MPAKTHUKE.
MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YU€OHBIMU MO3HABATEILHBIMU,
KOMMYHHKATUBHBIMHU U PETYJISITUBHBIMU JICUCTBUSIMU
Osnadenue yHugepCaIbHbIMU YUEOHBIMU NO3ZHABAM EJIbHBIMU OCUICI BUAMU:
1. Ba3oBBLIMM JJOrHYE€CKHMH JA€liCTBUAMH
— CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIUu3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE; OMPEACIISITh
LEJN IeSITEbHOCTH, 3a/1aBas MmapaMeTpbl U KPUTEPUH X TOCTUKEHHUS, COOTHOCUTD PE3YyJIbTAThI ACATEILHOCTH
C TIOCTaBJICHHBIMU IIC/ISIMU;
— MCIMOJI30BaTh NP OCBOCHUH 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUIEHHUS: BBIICIISITH XapaKTEPHBIE MTPU3HAKU
MOHSATUM U YCTAaHABJIMBATH UX B3aUMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHSITHS sl OOBICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHU;
— BBIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsI KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX PEAKITU;
— YCTaHABJIMBATh PUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIAY U3YUYa€MbIMHU SIBIICHUSIMU;
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— CTPOUTH JIOTHUECKHUE pacCyKAeHUs (MHIYKTUBHbBIC, JETYKTUBHBIC, [0 AaHAJIIOTHH ), BBISIBIIATH 3aKOHOMEPHOCTH
U MPOTUBOPEUHMS B PACCMATPUBAEMBIX SIBICHUIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIIOUCHUS;

— MPUMEHSTH B MPOIECCE TO3HAHUS UCIIONb3YEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBbIBATh MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUM 3HaK (CUMBOI) JI€MEHTa, XUMUYEecKasi popMyIia,
ypaBHEHUE XUMHUYECKOU PEaKIIMi — IMPHU PEIICHUN YUeOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh
Ha3BaHHbIC MOJIEJIbHBIC MTPEICTABICHUS JIJIS1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB

U XUMUYECKHUX PEaKIUK;

2. Ba30BBIMH HCCII€10BATEILCKHMH JeHCTBUAMHA

— BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUS BEUIECTB U XUMUYECKUX PEAKIIUIA;

— (hopMynHMpoBaTh LIETU U 3a/1a4l UCCIIE0BaHUs, UCIOIb30BaTh IOCTABICHHBIE U CAMOCTOSATEIBHO
chopMyTUpPOBaHHBIEC BOIIPOCH B KAUYE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJ1s1 (DOPMUPOBAHMS TUIIOTE3HI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

— BJIaJIETh HaBBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U MTPOBEACHUS YYEHUUECKUX SKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHUS HA0II0JaTh 33 X0JIOM IPOLECCa, CAMOCTOATEIbHO MPOTHO3UPOBATH €r0 Pe3yibTar,
(dopMynrpoBaTh 0O0OIIEHUS M BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHNUS, COCTABISAThH
000CHOBaHHBIN OTUET O MPOJIETaHHON paboTe;

— MpUOOpETaTh OMBIT YUEHUYECKOW UCCIEA0BATEIbCKOM U MPOEKTHOM ESITEIbHOCTH, MPOSBIISATH CIIOCOOHOCTh
Y TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMUCKY METOJIOB PEIICHUS MPAKTUYECKHX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX
METO/IOB IMO3HAHMUS;

3. Ilpuémamu padoTsl ¢ nndpopmanmeii

— OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX MHGOPMALMK (HAYyYHO-TIONYJIIpHAs JIUTEpaTypa XUMUUYECKOTO
coJiep KaHusl, CIPaBOYHbIE MOCcOoOUs, pecypchl IHTEepHeTa), aHanu3upoBaTh MHGOPMALIMIO PA3IMYHbBIX BUIOB

1 (OopM MpeACTaBICHUS, KPUTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

— GOopMyIIUPOBATH 3aMPOCKHI U IPUMEHATH PA3JIMYHBIC METOJIBI IIPU TIOUCKE U 0TOOpe MHGOPMAIIUU, HEOOXO0IUMOM
JUTSI BBITIOJTHEHUS! y4E€OHBIX 3a/1a4 ONPEeIEHHOrO TUIIA;

— MpUoOpeTaTh OMBIT UCIIOIB30BAHUS HH(POPMATMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIN U Pa3IMYHBIX
ITOMCKOBBIX CHCTEM;
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— CaMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO (hOopMy MpecTaBiaeHus: HHGOpMaIK (CXeMbl, rpaduKH, TUarpaMMmbl,

TaOJIUIbI, PUCYHKH U T. 11.);
— WCITIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPU PabOTe ¢ XUMUYECKOW HH(OpMAIUEl: TPUMEHSTh

MeXIpeIMeTHbIE ((PU3nUecKre U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, POpMYJibl, a00peBUATypbl, HOMEHKIIATYPY;
— HUCTOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH.

Osnaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBCHBIMU delicmeusamu:
— 3alaBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[aeMOI‘/II TCMBI B XO0I€ Axajiora /Mo AUCKYCCHH, BBICKA3bIBATh UJCH,

(bOpMy.HI/IpOBaTB CBOU IIPCIJIOKCHHNA OTHOCUTCIIbHO BBIIIOJTHCHU S HpGI[J'IO)KGHHOfI 3aJa4n,

— BBICTYIIATh C HpCSGHTaHI/Ieﬁ PE3YJIbTAaTOB I103HABATEILHOU ACATCIBbHOCTH, ITIOJIYYCHHBIX CAMOCTOATCIbHO I
COBMCCTHO CO CBCPCTHHUKAMM IIPH BBIIIOJHCHHUHN XUMHUYCCKOI'O SKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI I10
HCCJICA0OBAaHHUIO CBOMCTB HN3y4aCMbIX BCHICCTB, PCaJIN3alIUU yqe6H0r0 IIPOCKTa, U q)OpMYJII/IPOBaTB BBIBOJEI ITO
pe3yiibTaTaM HpOBGI[éHHLIX I/ICCHGILOBaHI/Iﬁ HYTéM corjiaCoBaHHuA HOSI/IHI/Iﬁ B XO04€ O6CY)KII€HI/ISI 1 oOMeHa
MHCHUSAMM.

Osnadenue yHuGEPCaAIbHBIMU PESYNAMUBHBIMU OCUCM GUAMU:
— CaMOCTOSTEIBHO TNIAHUPOBATh U OCYIIECTBIIATH CBOIO IMO3HABATEIBHYIO JACATCIILHOCTD, ONPEACIIss € 1eNn

Y 33J1a4¥, KOHTPOJIMPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATh Mpe/jiaraéMblii alrOpUTM JEUCTBUI MTPU
BBINIOJIHEHUH YY€OHBIX U HCCIEA0BATENIbCKUX 3aa4, BEIOMpaTh Haubosee 3(hPeKTUBHBIN CIOCOO UX PELICHUS

C Y4YETOM MOJTYYEHUS HOBBIX 3HAHUM O BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

— OCYULIECTBJIATh CAMOKOHTPOJIb AESTEILHOCT HA OCHOBE CAMOAHAJIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0OcBOeHUs mporpaMmbl COO 1o XuMuu Ha yriryOJIEHHOM YPOBHE BKIIOUYAIOT:

crienuduyecKue sl y4eOHOTO IpeaMeTa « XMMHUs» HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUI IO OCBOCHHUIO,

HHTCpHIpCTaAllii U HpCO6p8,30BaHI/IIO 3H2lHPII>i, BUJBI JCATCIIBHOCTH 110 MOJYUYCHHNIO HOBOI'O 3HAHUA U IPUMCHCHHIO
3HAaHUU B Pa3INIHBIX y‘l€6HBIX CUTyallusX, a TAaKXKC B PCAJIbHLIX )KU3HCHHBIX CUTyallUAX, CBA3aAHHBIX C XUMUECH.

B nporpamme npenmeTHbIe pe3ysbTaThl MPEICTABICHBI 10 TOAaM U3YUEHHUS.
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10 KJIACC

[IpenMeTHbIE pe3yapTaThl OCBOECHUS Kypca «OpraHuuecKasi XUMUs OTpaXxaroT:

1) chopmuposannocme npedcmagienuii: 0 MECTe M 3SHAYCHUN OPTaHUYECKOW XUMHH B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJIU B 00ECIIEUEHUN YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA: B PEILICHUN ITPOOIIEM
HKOJIOTMYECKOM, SHEPreTHUECKON M MUILEBOI 0€30M1aCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHIUH HOBBIX
MaTepuaIoB, HOBbIX UICTOYHUKOB SHEPTUH, B 00€CIIE€UEHUH PAllMOHAIBLHOTO MIPUPOA0NO0Ib30BaHuS,

B (pOPMUPOBAHUU MUPOBO33PEHUS U OOILEH KyJIbTyphl UEIOBEKA, & TAKKE 3KOJOTUYECKH 0O0CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[10POBBIO U IPUPOIHOM CPELIE;

2) 61a0enue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIONINE TOHATUS —
XUMHUYECKUI JIEMEHT, aTOM, PO U DIICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAITN, OCHOBHOE
1 BO30YKJIEHHOE COCTOSIHUS aTOMa, THOpUAM3alvs aTOMHBIX OpOUTaNei, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUILIATENIBHOCTh, CTENIEHb OKUCIICHMS, XHMUYECKAsI CBSI3b, MOJIb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM,
YTJIEPOJIHBIN CKENET, PYHKIIMOHANIbHAS TPYIIA, PaJAuKal, CTPYKTYpHbIE (GOopMyIibl (pa3BEPHYTHIE, COKPALLEHHBIE,
CKEJIETHBIE), U30MEpUs CTPYKTYpPHAsi U TPOCTPAHCTBEHHAs (reoMeTpruyecKas, ONTHIECKas ), H30MEpPHI,
TOMOJIOTUYECKUMN Psifl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO/- U a30TCOAECPKAIINE OPTaHUYECKHE COSIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COETMHEHNUS; TEOPHUH, 3aKOHBI (IIEPUOIUYECKUMA
3akoH J{. 1. MeHnneneeBa, Teopusi CTpOCHHs OpraHnueckux Bemects A. M. ByTiiepoBa, 3aKOH COXpaHEHUs MacChl
BEILIECTB, 3AKOH COXPAHEHUS U MPEBPALICHUS YHEPTUU TPU XUMHUYECKHUX PEaKUUsX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHMS, JIEHKAIINE B OCHOBE MOHUMAHUS IPUYMHHOCTH
U CUCTEMHOCTH XMMUYECKUX SIBJICHUI; MIPEACTABICHHS O MEXaHU3MaX XMMUYECKUX pPeaKIui, TepMOIMHAMUYECKUX
U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aMMHOM BJIMSIHUM aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX
(MHAYKTUBHBIN 1 Me30MepHbIN 3pdekTsl, opueHTanThl | 1 Il pona); hakTomoruyeckue cBeI€HHUsI O CBOMCTBAX,
COCTaBe, MOJYYEHUU U 0€30MacHOM HUCIIOIb30BAHUN BAKHEUIIIMX OPTAHMYECKUX BEILIECTB B OBITY U MPAKTUYECKON
JEeSATEIBHOCTH YEI0BEKa, OOIIMX HayYHbIX MPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA
MeTaHoJIa, epepadoTku HePTH);
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3) cpopmuposannocme ymenuil: 6via61AMb XapaKTEPHbIC IPU3HAKH MOHITHH, YCTAHABIMBATD UX
B3aMMOCBSI3b, UCIOIB30BATh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUH COCTaBa, CTPOCHUSI U CBOMCTB
OpraHUYEeCKUX COCTUHEHUN;

4) chopmuposaHHOCmb YMEHUIL. UCNOIb308AMb XUMUYECKYI0 CHMBOJIMKY JIJISl COCTABIICHUS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHUYECKHUX BEIIECTB; COCTABISATh
ypaBHEHUSI XUMUYECKUX PEAKIIMI U pACKPhIBATh UX CYUTHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlUid; peakinii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI; N3TOTABIMBATh MOJEIH MOJIEKYJl OPTraHUYECKUX BEIIECTB JIS
WJUTFOCTPALMUA UX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

5) cpopmuposannocme ymenuii: ycmanasiusams NPUHAIISKHOCTb U3yUYCHHBIX OPIraHUYCCKUX BEIECTB I10
UX COCTaBY M CTPOEHUIO K OINPEACIEHHOMY KJIacCy/TpyIie COeAMHEHUH, 1aBaTh UM Ha3BaHUS 10 CUCTEMATUYECKON
HoMmeHknatype (IUPAC) u npuBOauTh TpUBUAIBHBIE HA3BAHUSA JIJISI OTACIBHBIX MTPEACTABUTENECH OPraHUYECKUX
BEILECTB (ITUJIEH, allETUJIEH, TOIYOJ, MNIMLEPUH, STUICHIJIUKOb, (PEeHO, GOpMaNbIeTru, aueTaiblAerul, aleToH,
MypaBbHHAasl KUCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAS, OJICMHOBASI, MAJIbMUTUHOBAS KUCIIOTHI, TJIUIMH, aJJaHWH,
MaJibT03a, GPYyKTO3a, AaHWIMH, TUBUHUI, U30TIPEH, XJIOPOIMPEH, CTUPOJI U JIP.);

6) chopmuposannocms ymenus onpedensims BUI XUMHUUECKOW CBSA3H B OPTaHUYECKUX COCTUHCHUSX
(KOBaJICHTHasi U MOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPOJIHAS CBA3b);

7) cchopmuposannocms ymenus NPUMeHsimsb TOJI0KEHUSI TEOPUH CTPOCHHS OPTAHNYCCKHUX BEIECTB
A. M. BbytiaepoBa ajist 0ObICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

8) cpopmuposannocme ymenuil xapaxmepuzo6ams COCTaB, CTpOCHUE, (U3NICCKHE U XUMHUECKUE CBOHCTBA
TUMUYHBIX TIPEACTaBUTEINICH PA3IMUHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB: aJKAHOB, [IMKJIOATKAHOB, aJIKEHOB,
aJIKaJINCHOB, AJIKHHOB, apOMATUYECKUX YTJIEBOJAOPOAOB, CHUPTOB, AJIbJIETHU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
MPOCTBIX U CJIOKHBIX IDUPOB, KUPOB, HUITPOCOCTUHEHUN 1 aMUHOB, aMUHOKUCIIOT, OCJIKOB, YI€BOI0B (MOHO-, IH-
U TIOJIMCaXapHJIOB); WITIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKY HUMU YPaBHEHUSIMU COOTBETCTBYIOITUX
XUMUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;
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9) cihopmuposannocme ymenus noomeeparcoams Ha KOHKPETHBIX IPUMEPaX XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CTIOCOOHOCTH OpTraHMYECKUX COCTUHEHHUH OT KPATHOCTH U THUTIA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3H),
B3aMMHOTO BJIMSIHHSI aTOMOB U TPYTIIT aTOMOB B MOJICKYJIax;

10) cghopmuposannocms ymenus xapakmepuzoeams ACTOUHUKH YTICBOJIOPOIHOTO ChIPh (HEPTH,
IIPUPOJTHBIN Ta3, YTojb), CIOCOOBI €ro mepepaboTKU U MPAKTUISCKOE MPUMEHEHHE TTPOAYKTOB MEepepaboTKY;

11) cqpopmuposannocme BIaaCHUS CUCTEMOM 3HAHUHN O €CTECTBEHHO-HAYYHBIX METO/IaX MO3HAHUS —
HAOJIIOICHUH, U3MEPEHUH, MOJICIIMPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHUS TPUMEHSTh 3TH
3HaHUS; CHOPMHUPOBAHHOCTH YMEHUS IPUMEHSITH OCHOBHBIE OTIEPAlIUU MBICIUTEIILHOMN JACSITEIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATH3alIuIO, BHISBICHUE IPUYNHHO-CIIC/ICTBEHHBIX CBSI3eH — JIJIst
U3YYECHUS CBOMCTB BEUIECTB U XMUMHUYECKUX PEAKIIHIA;

12) cihopmuposannocme ymenuil. 6vi615msy B3AUMOCBI3b XUMHUSCKUX 3HAHUH C TTOHATUSIMU
U TIPEJICTABIICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB Uil 00Jie€ 0CO3HAHHOTO MOHUMAaHUS CYIIIHOCTH
MaTepHaTbHOTO €IMHCTBA MHUPA; UCIIOIH30BATh CHCTEMHBIE 3HAHUS 110 OPTAaHNYECKOW XUMHUH JTSI OOBSICHCHHSI U
MIPOTHO3WPOBAHUS SBJICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPHPOY;

13) cipopmuposannocme ymenuii: IPOBOAUTE PACYETHI IO XUMHUYECKUM (POPMYJIaM U YpaBHEHUSIM
XUMUYECKUX PEAKIi C HMCIOIb30BaHNEM (PU3NYECKUX BETUYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEIIECTBA),
XapaKTEPHU3YIOIINX BEIIECTBA C KOJWYSCTBEHHON CTOPOHBI: PAaCUETHI IO HAXOXKICHUIO XUMHUUIECKOU (DOPMYJTBI
BEIIIECTBA 110 U3BECTHHIM MAaCCOBBIM JOJISIM XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CTOpPaHUs, TUIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

14) cihopmuposannocme ymenuii: npocHO3UPOBAMb, AHATUSUPOBAMDb U OYEHUBAMb C TIO3HIIUN
AKOJIOTHYCCKOH O0€30IMacCHOCTH TTOCIIEICTBHS OBITOBOW M MPOM3BOCTBEHHOM JCSITCIILHOCTH YeJIOBEKA, CBI3aHHON
C mepepaboTKOU BEIIECTB; UCIOIb30BATh IMOTYUYEHHBIC 3HAHUS IS IPUHSATHS TPAMOTHBIX PEIICHUH Tpo0IeM
B CHUTYaIlMIX, CBSI3aHHBIX C XHUMUCH;

15) cipopmuposannocme ymenuii: camocmosimenbHo NIGHUPOEAmMs U RPOGOOUNL XUMUYCCKUH SKCIICPUMEHT
(mosTydeHne U U3y4eHUEe CBOMCTB OPraHUIECKUX BEIIECTB, KAUYSCTBEHHBIC PEAKIIMH YTIIICBOIOPOIOB Pa3IMUHbIX
KJIACCOB M KHCJIOPOJICOACPIKANTUX OPTAaHMUECKHUX BEIIECTB, PEIICHHUE SKCIICPUMEHTAIBHBIX 337124 110
pacro3HaBaHHUIO OPTAHMYECKUX BEIIECTB) C COOJIIOICHUEM MPaBUil 0€30MacHOTO OOPAIEHUS ¢ BEIIECTBAMHU
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U J1abopaTOpHBIM 000pyI0BaHKEM, (DOPMYITUPOBATH 1I€JIb UCCIAEAOBAHUS, IPECTABIATh B pa3InyHoOM Gopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;
16) cghopmuposannocme ymenuii: cobnodams MpaBuia SKOJIOTHUECKH 11E7€CO000pa3HOro MOBEACHHS B OBITY
U TPYAOBOM JEATEILHOCTH B 1IEJISIX COXPAHEHUSI CBOETO 3/I0POBbsI, OKPY>KAIOIIEH MPUPOTHON CpeIbl
U JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHUS; OCO3HABATH OMACHOCTh TOKCUYECKOTO JACUCTBUS HA )KUBBIE OPTaHU3MbI
onpenenEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMast cMbich nokasarens [1/IK; ananu3upoBath 11e1€co00pa3HOCTh
NPUMEHEHUS! OPTaHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOILIEHUS PUCK-TIONH3a;
17) cqpopmuposannocme ymenuil: ocyuecmesisimos NEJICHAITPABICHHBIN MOMCK XUMHUECKOM HHPOpMAIHH
B Pa3JIMYHBIX UICTOYHUKAX (HayyHas U ydeOHo-Hay4Has jqutepatypa, CMU, UntepHer u np.), KpUTUUECKH
aHAJIM3UPOBATh XUMUUYECKYIO HH(POPMAIINIO, IepepadbaThiBaTh €€ U MCIIOIb30BaTh B COOTBETCTBUU
C TOCTaBJICHHOMN yuyeOHOM 3a1auei.

11 KJIACC
[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0111asi 1 HeopraHudeckasi XuMHUs OTPakaroT:
1) cghopmuposannocmo npedcmasnenuil: 0 MaTepuaIbHOM SIUHCTBE MUPA, 3AKOHOMEPHOCTSIX
Y TI03HaBA€MOCTH SIBJICHUM MPUPOBI, O MECTE€ U 3HAYECHWU XUMUM B CUCTEME €CTECTBEHHBIX HAYK U €€ pOJIH
B 00€CIMEeUeHUH YCTOMYUBOIO PA3BUTHSI, B PEIICHUHU MTPOOJIEM IKOJIOTMYECKOM, YHEPTETUUECKON U MUILIEBOM
0€30IaCHOCTH, B Pa3BUTHHU MEIUIIMHBI, CO3JJaHUH HOBBIX MaT€pHUaiOB, HOBBIX HICTOUHUKOB SHEPIHUH,
B 00ecneueHu! paluoHaIbHOTO MPUPOIONOJIb30BaHUs, B (DOPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KYJIBTYPHI
YeJI0BEKa, a TAKKE 3KOJOTUYECKH 0OOCHOBAHHOT'O OTHOILLEHUS K CBOEMY 3/I0POBbIO U MPUPOJHOM CPEJIE;
2) cihopmuposannocme e1adeHusi CACTEMON XUMUYCCKUX 3HAHHM, KOTOpash BKIIIOYACT: OCHOBOIIOJIArarOIIINe
HNOHATHS — XUMHUYCCKUH 3JIEMEHT, aTOM, SJIpO aTOMa, H30TOIIbI, JJIEKTPOHHAs 00010YKa aToMa, S-, P-, d-aToMHbBIE
opOuTaii, OCHOBHOE U BO30OYKJIEHHOE COCTOSIHUS aTOMa, THOpUIU3aIlusl aTOMHBIX OpOuUTajei, HOH, MOJIEKYJIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUSI, XUMHUUECKas CBs3b (KOBaJICHTHAs, MOHHAS,
MeTaJlTHYecKasi, BOJAOPOAHAS ), KpUCTAJUTMYECKAS PEIIETKA, XUMUYECKasi Peakiiusi, pacTBOP, dJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, SJIEKTPOITUTHYECKAS JUCCOIMAIINS, CTETIEHb JUCCOIMAILIMK, BOJIOPOIHBIN MOKA3aTelb, OKUCIUTENb,
BOCCTaHOBUTEb, TETIOBOUN 3(PHEKT XUMUIECKON PEeaKIuU, CKOPOCTh XUMUYECKON PEeaKIIuU, XUMHIECKOE
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pPaBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS SIEKTPOIUTHUECKOMN TUCCOLMALINN, IEPUOIUYECKUIN 3aKOH

. 1. Menneneesa, 3aKOH COXpAaHEHUSI MACChI BEIIECTB, 3a4KOH COXPAHEHUA U IIPEBpALLEHUs SJHEPTUHU [IpU
XUMHUYECKUX PEAKIINAX, 3aKOH MIOCTOSIHCTBA COCTABA BELLIECTB, 3aKOH JIEHCTBYIOIINX MacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAILIUE B OCHOBE IIOHUMAHUS IPUYMHHOCTH

U CUCTEMHOCTH XMMHMYECKHUX SBJICHUI; COBPEMEHHBIE IIPEJCTABIICHUSA O CTPOCHUM BELIECCTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUA O MEXaHU3MaxX XUMUYECKUX PEaKIui,
TEPMOJUHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IPOTEKaHUs, O XUMUUYECKOM PAaBHOBECHUM, PaCTBOPAX
U JUCHEPCHBIX CUCTEMAX; (PaKTOJIOIMUECKUE CBEACHHSI O CBOMCTBAX, COCTaBe, MOIYYEHUH U O€301aCHOM
UCIOJIb30BaHUH BaXKHEUIIINX HEOPraHUUECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YEJIOBEKa, OOLINX
Hay4HBIX [IPUHLMIIAX XUMUYECKOIO IIPOU3BOJICTBA;

3) cihopmuposannocmo ymenuil: 8vlA61aMs XapaKTePHbIC MPU3HAKKA OHATHH, YCTAHABIUBATh UX
B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOILIME ITOHATHS IIPU ONMCAHUU HEOPTAHUYECKUX BEILECTB U UX
IIPEBPAILCHNN;

4) cghopmuposanHnocms yMeHUus UCNONb3084Mb XAMHYECKYIO0 CHMBOIUKY JJISI COCTaBICHUS (hOPMYIT BEIIECTB
Y YpaBHEHHMM XMMUYECKHX peakuuii; cucreMarnyeckyro HoMeHkiarypy (IUPAC) u TpuBranbHble Ha3BaHMS
OT/IEJIbHBIX BEIIECTB;

5) cghopmuposannocmo ymenus onpedensims BaICHTHOCTb M CTETICHb OKHCIICHNS! XUMHYECKHUX JIEMEHTOB
B COCAMHEHUSX; BUJ XUMUYECKON CBA3M (KOBaJEHTHAs, HOHHAs, METaJUIMUeCcKasi, BOJIOPOIHAs); THUIT
KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

6) cdhopmuposannocme ymenus 00vACHAMb 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHIa XUMUYECKOH CBSA3U
U TUMA KPUCTATMYECKON peIETKH, OOMEHHBIN U TOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJIEHTHON
CBSI3U;

7) cghopmuposanrocms ymeruil: Kiaccupuyuposams: HEOPraHUIESCKUE BEIIECTBA MO0 UX COCTABY;
XUMUYECKUE PEAKIMH MO Pa3IMYHbIM MpU3HAKaM (YUCIIy U COCTaBY pearupyrouux BeIIeCTB, TEII0BOMY 3 (eKTy
pEeaKlMK, U3MEHEHUIO CTENIEHEW OKUCIEHUS 3JIEMEHTOB, OOPATUMOCTH, YYACTHIO KaTalIu3aTopa U T. I1.);
CaMOCTOSTENbHO BEIOUPATh OCHOBAHUS U KPUTEPUU TS KJIaCCU(PUKALIMKM U3y4YaeMbIX BEIIECTB U XUMUYECKHUX
peaKkiuii;
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8) cpopmuposannocme ymenus packpvlieams cmulc ieproandeckoro 3akona /. . Menaeneera
U JIEMOHCTPUPOBATH €TO CHCTEMATU3UPYIOIIYIO, OOBSICHUTETIFHYIO U TTPOTHOCTUYECKYIO (DYHKIINH;

9) cihopmuposannocms ymenuil: xapakmepuzo8ams dICKTPOHHOES CTPOSHHE aTOMOB U MOHOB XMMHYECKUX
AJIEMEHTOB TEpBOTO— 4eTBEPTOrO NMeprooB Ilepuonndeckoii cuctemsl [I. Y. MeHneneeBa, HCTIONB3Ys TOHATHS
«QHEPreTUYCCKHUE YPOBHM», «IHEPTETHUCCKUE MTOAYPOBHIY, «S-, P-, J-aTOMHBIC OpOUTAIN», «OCHOBHOE
U BO30YXIEHHOE SHEPTETHUECKHE COCTOSHUS aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX COEJMHEHUM 1o nepuoaam u rpymnmnam [lepuoanueckoii cucteMbl
. U. MenzeneeBa, BAJICHTHbIE BOBMOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX
000JI0Y€K;

10) cipopmuposannocme ymenuii: xapakmepuzosams (OMUCHIBATH) OOIIME XUMUYECKAE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB; MOJTBEPKAATh CYIIECTBOBAHUE FEHETUUYECKOM CBSI3M MEKy HEOPTAaHUUECKUMU BEIIECTBAMU
C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

11) cipopmuposannocme ymenus packpvléams CyIIHOCTh: OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIINN
MTOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIMiA; peaKIMii HOHHOTO 0OMEHa IMyTEM COCTABJICHUS
WX TIOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH; PEaKIIUi THAPOIIN3A; PEAKIINil KOMITJIEKCO0Opa3oBanus (Ha
MpUMeEpPe TUAPOKCOKOMIUICKCOB IIMHKA U aTFOMUHHS );

12) cipopmuposannocme ymenus 00vsACHAMb 3aKOHOMEPHOCTH IPOTCKAHUS XUMUYCCKUX PEAKIUil ¢ y4ETOM
WX DHEPIeTUYECKUX XapaKTePUCTHK, XapaKTep N3MEHEHHUS CKOPOCTH XUMUYECKON PEaKIIii B 3aBUCUMOCTH OT
pasTUYHBIX ()AaKTOPOB, & TAKXKE XapaKTeP CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIMSIHUEM BHEITHUX
BozaeiicTBuit (mpunnun Jle [larense);

13) cipopmuposannocme ymenus xapakmepuzoeams XUMUYECKAE PEAKIINH, JISKAIIHE B OCHOBE
IIPOMBITIUICHHOTO TTOJTYYCHUS CEPHON KHCIIOTBI, aMMHaKa, OOIIME HAYIHBIC MPUHITATIBI XUMHYECKHX TTPOU3BOJICTB;
11e1eCO00pa3HOCTh MPUMEHECHHS HEOPTAaHUYECKHMX BEIIESCTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKH 3pEHUS
COOTHOIIICHHS PUCK-TIOJB3A;

14) cghopmuposannocms éradenuss CACTEMOM 3HAHUIA O METOJIaX HAYYHOT'O MTO3HAHMS SIBJICHUN TIPHPOJIBI —
HAOJTFO/ICHHE, U3MEPEHHE, MOJICITMPOBAHNE, SKCIIEPUMEHT (pEabHbIA U MBICJICHHBIN ), UCIIOJIb3yEeMBIX
B €CTECTBEHHBIX HayKaX; YMEHUS MPUMEHATH 3TH 3HAHUSI TIPU IKCIIEPUMEHTAILHOM MCCIIEIOBAHUN BEIECTB U TS
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OOBSICHEHHSI XUMUYECKHUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, MPAKTHUIECCKOMN IEATeILHOCTH YeTIOBEKa
U B IOBCEIHECBHOH JKHU3HH,

15) cghopmuposannocme ymenus: evlas1simey B3aUMOCBA3b XUMHUUECKHUX 3HAHUN C MTOHATHSIMH
U TIPEACTaBICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB ISl 00JIee OCO3HAHHOTO MMOHUMAHHSI
MaTepruaIbHOTO SMHCTBA MHPA;

16) cghopmuposannocms ymenusi nposooums pacuémel: ¢ UCIOIb30BAHUEM IMOHATHI «MaCCOBas 10JIs
BEIIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIKs»; MACChI BEIIECTBA WK 00bEMA rasza 1o u3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM 00BEMY OJHOIO U3 YUYACTBYIOIIMX B PEAKIMH BELIECTB; TEMIOBOro 3 dexra
peaxkiuy; 3Ha4eHHs BOJOPOJHOTO MOKAa3aTessl paCTBOPOB KUCIIOT U IIEJI0YEH ¢ U3BECTHOM CTENEHbBIO TUCCOLIMAINY;
macchl (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIH OJHO U3 UCXOAHBIX BEIIECTB AaHO B BUE
pacTBopa ¢ onpeeIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MIPUMECH ); AOIH
BBIXOJIa POJYKTa peaKkIuu; 00bEMHBIX OTHOIICHUM Ira30B;

17) cpopmuposannocme ymenuil.: camocmosamenbHo NIAHUPOSAmMs U NPO8OOUNbL XUMUYECKUA IKCIICPUMEHT
(mpoBeeHNe peakIuii HOHHOTO 0OMEHa; TOITBEP)KICHNE KAYEeCTBEHHOTO COCTaBa HEOPTAHWYECKUX BEIECTB;
OTIpe/ieNIeHNE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB; U3YUCHHUE BIUSHUS PA3INIHBIX (PAKTOPOB HA
CKOPOCTh XUMHUYECKOW PEaKINH; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamne»y 1 «HemeTanmb»)
¢ coOMroAeHrEM IIPaBUIl 0€3011acCHOTO OOpaIeHHs C BEIIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAHUEM,
(GbopMyITUpPOBATH ENb NCCIIEIOBAHUS, IPEACTABIATE B Pa3InIHON (opMe pe3yabTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATH M OIICHUBATh UX JIOCTOBEPHOCTD;

18) cipopmuposannocme ymenuii: cobarodams npasuia NOAH30BAHUS XUMUYECKOH MOCYI0H
U J1abopaToOpHBIM 000PYI0BaHUEM, OOpAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSAMU IO BHITTOJTHEHUIO
71a060PaTOPHBIX XUMHUECKHUX OIBITOB; SKOJIOTHUECKH 11e71eco00pa3HOTo MOBEACHUS B OBITY U TPYIOBOM
JESTEIIbHOCTH B TEJISIX COXPAHEHHUS CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOIHON Cpebl U AOCTHKCHUS €
YCTOMYMBOTO Pa3BUTHSL; OCO3HABATH OMTACHOCTh TOKCUYECKOTO JICHCTBUS Ha JKMBBIE OPTaHU3MBI ONPeIeTIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHUMAas cMbIch mokazaTens [TIK;

19) cipopmuposannocme ymenuil.: ocyuwecmsisims yeleHanpasieHHbill NOUCK XUMUYEeCKON HH(DOpMaIuu
B Pa3NIMYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HayuHas nuteparypa, CMU, UaTepHeT u ap.), KpUTHIECKU
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aHaJIM3UPOBATh XMMUYECKYIO HH(popMaIuio, mepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU
C TOCTaBJIEHHOW y4eOHOM 3a1aucii.

COAEPKXAHUE YYEBHOTI' O IPEIMETA «XUMMUS»

10 KITACC. OPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT 1 3HaUYE€HHE OPraHUYECKOW XUMUH, IPEJICTABIEHUE O MHOIO00OpPa3uu OPraHUYECKUX COEAMHEHUM.

DNEeKTPOHHOE CTPOCHHE aTOMa YIiIepoja: OCHOBHOE U BO30YKJIEHHOE COCTOSIHUA. BalleHTHbIE BO3MOKHOCTH aTroMa
yriaepojia. XuMHUYeCKasl CBSI3b B OPraHMYECKUX COEAMHEHUAX. TUIbl THOPUAN3alMK aTOMHBIX OpOUTaNel yriepoaa.
Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIN). THUIIBI TepeKphIBAHUS ATOMHBIX
opOuTtaneii; 6- u m-cBsi3u. OauHapHas, IBOWHAs U TpoiiHas cBsA3b. CIIOCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX
BemiecTB. [TonsiTue 0 cBOOOAHOM panukaie, Hykjiaeopuie u aneKTpodure.

Teopus cTpoeHust opraHudecKkux coenruHeHut A. M. byTiepoBa 1 COBpeMEHHBIE IPEACTABIEHUS O CTPYKTYPE MOJIEKYIJL.
3HaueHHE TEOPUH CTPOCHUSI OPraHUYECKUX COeTUHEHUN. MoJleKysipHbIe U CTPYKTYpHbIE (GopMyIibl. CTpyKTypHBIE (OPMYIIbI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs], COKPALIEHHAs, CKEJIETHAS.

N3omepus. Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAsS. DIEKTPOHHbBIE A(P(EKTHI B MOJIEKYJIAX OPraHUYECKUX
COE€IMHEHUI (MHIYKTUBHBIN U Me30MepHbIi 3 dexTrl). [IpeacraBnenre o knaccupukanuu opraHuueckux BemiecTs. [lonarue
o (¢yHkuuoHanpHOU rpynne. ['omonorus. I'omonornueckue psaapl. CucremaTiueckasi HOMEHKIIaTypa OpraHM4eCKUX
coequHenuid (IUPAC) u TpuBHanbHble Ha3BaHUS OTAECIBHBIX MPEICTABUTENCH.

OcoOeHHOCTH U KIaccu(PUKaIMs OpraHuYecKuX peakiuil. OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE PEAKLIMU B OPTaHUYECKOM
XUMUH.

OKCIIepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAICHUI: 03HaKOMJICHHE ¢ 00pa3liaMu OpraHuYeCKuX
BEILIECTB U MaT€pUaIaMHU Ha UX OCHOBE; OIBITHI 10 MPEBPAILLEHUI0 OPraHUYECKUX BELIECTB ITPU HArPEBAHUH (IJIaBJICHUE,
oOyTriMBaHUe U TOPEHHE); KOHCTPYHUPOBAHUE MOJENIeH MOJIEKYJl OpraHMUECKHUX BEIIECTB.

YriaeBoaopoasl
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Ankansl. ['oMoIOrHYECKH psiji aJIkaHOB, 00111ast hopMyJsia, HOMEHKJIATypa U H30MEpHsl. DICKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJIKAHOB, SP3-THOpHUAM3alIUs aTOMHBIX OpOHUTaliel yriepoja, 6-cBs3b. Kondopmepsl.
dusuyeckre CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUSI, U30MEPU3AIUHU, JCTUIPUPOBAHUS, [IMKIN3ALNH, TTHPOIU3a,
KpEKUHTa, ropeHus. [IpencraBieHre o MEXaHU3ME peakiui paauKaaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHS U TIPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O61as hopmyiia, HOMEHKIaTypa 1 u3oMepus. OCOOEHHOCTH CTPOSHUS U XUMHUYECKUX CBOMCTB MaJIbIX

(HHKHOHpOHaH,HHKHO6YTaH)H 06BFHHJX(HHKHOHGHT3H,HHKHOFGKC&H)HHKHO&HK&HOB.ChDCO6BIHOqueHHH]J IMIPUMCHCHHC

OHKJIOAJIKaAHOB.

Ankenbl. 'oMosioruueckuil psj ajakeHoB, oomas opmysa, HOMEHKIATypa. DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYJI aJIKEHOB, SP2-TUOPUIU3AIINS ATOMHBIX OpOUTANIeH yTaepoa, 6- U T-CBsi3u. CTPyKTypHasi U reomeTpudeckas (1uc-
TpaHc-) uzoMmepus. Gu3nuecKre CBOMCTBA aJIKEHOB.

XUMHYECKHE CBOMCTBA: PEAKIIMU MTPUCOCIUHEHHNS], 3AMELICHUS B O-TI0JIOKEHUE TIPU JTBOMHOM CBSI3U, MOJMMEPU3ALNU
n okucienus. [IpencraBnenue o MexaHM3Me peakiuu 3JEKTpoPUIbHOro npucoeaquHenus. [IpaBuino MapkoBHHKOBA.
KauecTBeHHbBIE peaku Ha TBOMHYIO CBS3b.

CnocoObl OJIy4eHHUs] 1 MPUMEHEHHE AJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, U30JIUPOBAHHBIC, KyMYJIUPOBaHHbBIE). OCOOEHHOCTH
AJIIEKTPOHHOI'O CTPOCHUSI U XMMHUYECKUX CBOMCTB CONMPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenunenue. [lonumepusanus
CONPsKEHHBIX TUEeHOB. CrocoObl MOJIYyYEHHSI U TIPUMEHEHHE alIKaIuE€HOB.

Anxusbl. 'oMosoruuecKkuil paj ankuHoB, oOas Gopmysa, HOMEHKIATypa U U30MepHsi. DINEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKHHOB, SP-THOpUAN3AIUs aTOMHBIX opOuTaiiel yriaepoaa. dusznyeckue cBOMCTBa
AJKUHOB.

XHWMUYECKHE CBOMCTBA: PEAKLIUH PUCOCINHEHUS, JMMEPU3ALIMN U TPUMEPU3ALUU, OKACIICHHs. KHCIIOTHBIE CBOMCTBA
AJKWHOB, MMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b. KauecTBEHHBIE pEaKIINA HA TPOMHYIO CBS3b.

CnocoObl OJIy4eHUs] 1 MPUMEHEHHE AJIKMHOB.
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ApomaTrueckue yrieBoaopoisl (apeHsl). ['oMonoruueckuit psij apeHoB, oomias ¢hopMmysia, HOMEHKIATYpa U U30MEPHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH30a. [IpaBuio apoMaTuyHOCTH, MPUMEPHI APOMATHUECKUX
coequHeHun. OU3NUECKUE CBOWCTBA APEHOB.

XuMHUYeCKHe CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEaKIMU 3aMelleHHs] B OEH30JIbHOM KOJIBIIE U YTJIEBOJOPOIHOM
paaukasie, peakiuy NprucoeANHEHMs, OKMCIEHHE TOMOJIOTOB OeH3o0ua. [Ipencrapienue o MexaHu3mMe peakiuil 3eKTpoGUILHOTO
3amenienus. [IpeacraBieHue 00 OpUEHTUPYIONIEM JIEUCTBUH 3aMECTUTENIEH B OEH30JIbHOM KOJIbIIE Ha TPUMEPE ATKUIIbHBIX
panuKaioB, KapOOKCHIIBHOM, THAPOKCUIIBHON, aMUHO- U HUTPOTPYMIIbl, aTOMOB IaJIOr€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoiia. [lomumepusanus ctuponia.

CriocoObl MOJTy4eHUs: 1 PUMEHEHUE apOMATUYECKUX YIIIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHsle HedTAHBIE ra3el. HedTh 1 €€ nmpoucxoxnenne. KaMeHHbIN yrojib U MPOAYKTHI €T0
nepepadoTKU.

Crioco0Orl epepaboTKku He(hTU: IEPETOHKA, KPEKUHT (TEPMUYECKUM, KaTaTUTUYECKUI ), puOPMUHT, MUPoau3. [IpoayKTel
nepepadoTKu He(pTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHHE rajloreHIPOU3BOIHBIX YIVIEBOIOPOAOB. Peakuny 3amMenieHus rajJoreHa Ha THIPOKCOTPyYIIY,
HUTPOTPYIIIY, IMAHOTPYIIITY, aMUHOTpyIiy.JleficTBUE Ha raJoreHNnpOU3BOJHbIE BOJHOTO U COUPTOBOIO PACTBOPA LIEIOYH.
B3auMozeiicTBue AUTraJoreHaJkaHoB ¢ MarHueM u HuHKoM.IIoHsTHE 0 MeTaruioopraHu4YecKux coenHeHusx. Mcnonbp3zoBanue
raJIOr€HIPOU3BOJIHBIX YTJIEBOJOPOAOB B OBITY, TEXHUKE U MTPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METO/Ibl U3YYECHUS BEIIECTB U MX MPEBPAIICHUN: U3yYeHHE (PU3NUECKUX CBOMCTB yrieBOAOPOIOB
(pacTBOPUMOCTH), KAYECTBEHHBIX PEAKIUi YTIIEBOIOPOIOB PA3IMUHBIX KJIACCOB (0OeCIBeUMBaHNE OPOMHOM MIJIM MOTHON BOJBI,
pacTBOpa repMaHraHaTa Kajausi, B3aUMOJICHCTBUE alleTUJIEHA C aMMHUAYHbIM pacTBOpoM okcujaa cepedpa(l)); kauecTBeHHOE
oOHapy>KeHHE yIiiepo/ia U BOJOPO/Ia B OPraHMUECKUX BEIIECTBAX; MMOJIYyYSHUE STUIIEHA U U3YUEHHUE €r0 CBOMCTB; 03HAKOMJICHUE
¢ kosutekiusamMu «Hepte» 1 «YToabpy, ¢ o0pasiuaMu miacTMace, KayduyKoB U PE3HHbBI; MOACIUPOBAHUE MOJIEKYJ
YTJIE€BOJOPOIOB U raJOr€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucaopoacoaepsxkamme opranudeckne coeJuHEeHUs
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[IpenenbHble 0OTHOATOMHBIE cIUPThl. CTpOeHHE MOJIEKYI (HAa IPUMEPE METAHOJIA U ATaHOda). 'omonornueckuil psy,
oOutast popmyia, U30MepHsi, HOMEHKJIAaTypa U kiaccupukanus. Gu3sndeckue cBOWCTBa MPeIeIbHbIX OJHOATOMHBIX CIIUPTOB.
BonopoaHsie cBA3M MEXKIY MOJIEKYJIaMH CIIUPTOB.

XUMUYECKUE CBOWCTBA: PEAKIIUM 3aMEIIECHNUS, AETUAPATALIMH, OKUCIICHUS, B3aUMOENCTBIE C OPraHUYECKUMHU
U HEOpraHu4ecKUMH KucioTamu. KauecTBeHHas peakuysi Ha OIHOATOMHBIE CIIUPTHI. [eficTBUE 3TaHOJIa 1 METAaHOJIA Ha
Opranusm uesnoseka. CrnocoObl MOTY4YeHHUs] U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa 1 u3oMepus. OCOOEHHOCTH PU3NYECKUX U XUMUYECKUX CBOMCTB.

MHoroaroMHble COUPTHI — 3TUJICHIJIMKOIb U MHLepuH. PU3nyecKrue U XUMUYECKUE CBOMCTBA: PEAKIMH 3aMEeIlECHuS,
B3aMMOJICICTBHE C OPraHMYECKUMHU U HEOPTraHUYECKHUMH KHCIIOTAMH, KaUEeCTBEHHAs peaklisi HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBiaeHure o MEXaHU3ME PEAKIMI HYKICOPUIBHOTO 3amelleHus. JlelficTBue Ha opranu3m yenoBeka. CriocoObl MoJTydeHus
U TPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYIIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U O€H301bHOTO siapa. Pu3nueckue cBoicTBa (eHoa.
Oco0eHHOCTH XUMUYECKUX CBOMCTB (peHosia. KauecTBeHHbIE peakuuu Ha (eHon. TokcnyHocTh GeHosa. CriocoObl MOTydeHHs
U ipuMeHenue gperona. GenondopmanbaeTuaHAS CMOIA.

KapOonumbpHbIe COeTMHEHHS] — albACTUABl U KETOHBI. DIIEKTPOHHOE CTPOCHHE KapOOHMIBHOM Tpymmbl. ['oMonoruueckue
PSIBI ATBJIETHIOB M KETOHOB, 001mas (hopMyina, n3oMepus 1 HOMEeHKIaTypa. Ousndeckrne CBONCTBA allbJIETUIOB U KETOHOB.

XUMUYECKHE CBOWCTBA aJIbJIETHIOB M KETOHOB: peakinu npucoeanHenus. [IpeacraBnenne o MexaHu3Me peaxiuit
HyKJIeo(UIbHOTO prcoeAnHeHns. OKHUCIECHUE ambAeTHIO0B, KAYECTBEHHBIE PEAKIINH Ha anbaeruabl. CrocoObl MOTydeHHS
Y TIPUMEHEHUE allbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMmepus
¥ HOMeHKJaTypa. Puznueckre CBOMCTBAa OJJHOOCHOBHBIX MPEEIbHBIX KApOOHOBBIX KUCIOT. BoOpoaHbIE CBI3M MEXKITY
MOJIEKYJIaMH KapOOHOBBIX KUCIIOT.

XUMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA, pEaKIUs dTepU(UKAINK, PEAKIIUN C y9aCTHEM YTIIEBOJOPOTHOTO
panukana.

Oco0eHHOCTH CBOMCTB MypaBbHHON KHCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX dpUpax, aHTUAPUIaX, TaJOTeHAHTUAPUIAX, aMUIAX,
HUTpWIax. MHOrooOpa3ue KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEIPEACIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT,
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JTUKapOOHOBBIX KUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpefcTaBuTe N BRICIIMX KAPOOHOBBIX KHCIIOT: CTEapUHOBAs,
NaJbMUTHHOBAS, OJIEMHOBAS, JIMHOJIEBAS, JIMHOJIECHOBAsA KUCIOTHI. CIIOCOOBI OMyYeHHsSI 1 MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxsble 3¢upsbl. ['oMonoruyeckuit psj, oomas Gopmyiia, u30Mepusi 1 HOMEHKIIATypa. OU3NYecKre 1 XUMUYECKUE
CBOMCTBA: TUAPOJIM3 B KHCJIOU U IIECJIOYHOMN CpeElIE.

XKupsi. Ctpoenue, puznueckre 1 XMMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B KUCION U 1IeTI04HOoM cpene. OcoOeHHOCTH
CBOWCTB ’KMPOB, COJAEPKAIINX OCTATKU HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpBI B IPUPO/IE.

Mpbu14 Kak coJid BBICHIMX KapOOHOBBIX KUCIIOT, UX Motoliee aericTBue. [IoHsITHEe 0 CHHTETUYECKUX MOIOIIHUX CPEICTBaxX
(CMCO).

OO6mas xapaktepucTuka yrieBojoB. Knaccudukaius yrieBo10B (MOHO-, M- U TIOJIMCAXaPUJIbI).

Monocaxapuibl: TNII0K03a, (GPyKTO3a, TajlakTo3a, pudo3a, 1e3okcuprudo3a. Gu3nuecKue CBOMCTBA 1 HAXOXKICHHE
B npupone. orocunres. Ontruueckas nzomepusi. KonpuaTo-1ienHas TayroMepus Ha MPUMEPE MOJIEKYJIbI TIIFOKO3bI, IPOEKIIUU
Xeyopca, o- U -aHOMEPHI TIIFOKO3bI.

XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U AJIBJCTUIHOW TPYIIIL, CHUPTOBOE
1 MOJIOUYHOKHCIOE OpokeHue. [IpuMeHeHue ritoKo3bl, €€ 3HaUeHUE B KU3HEJACATEILHOCTA OpTaHU3Ma.

Jncaxapuapl: caxapo3a, MajabTO3a U JJakTo3a. BoccTaHaBmMBaromMe 1 HEBOCCTAHABIMBAIOIIME qUcaxapuasl. [ 'uaponus
nucaxapuaoB. HaxoxaeHne B mpUpoJie U NMPUMEHECHUE.

[Tonmucaxapuasl: Kpaxmai, IIIMKOTEH U 1EJUTI0103a. CTpOeHHE MaKpOMOJIEKYJI KpaxMaiia, IIMKOT€HA U LEJUTFOJIO3bI.
du3NYECKHE CBOMCTBA Kpaxmalsa U LEJUII0I03bl. XMMUYECKHE CBOMCTBA KpaxmaJa: TUIPOJIN3, KAYECTBEHHAS! PEAKIUS C UOJOM.
XUMUYECKUE CBOMCTBA IEJUTIOIO3bI: THAPOJIN3, MOTydeHHe 23(PUPOB 1eUTH003bl. [IoHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIETK).

ODKCIEPUMEHTAIbHbIC METOAbI U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: pACTBOPUMOCTD PA3JIMYHBIX CHUPTOB B BOJE,
B3aMMOJICMCTBUE ITAHOJIA C HATPUEM, OKMCIIEHUE STUJIOBOIO CIIMPTA B AJIbAECTU HA pACKaJEHHOM MEAHOW MTPOBOJIOKE;
OKHCJICHHE STUJIOBOTO CIIUPTA IUXPOMATOM KaJiusl (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIOB); KAUECTBEHHbBIC PEAKIIUU Ha
anpaeruanbl (¢ ruapokcugom nuammuncepeopa(l) u rugpoxcunom menu(Il)); peakuus rounepuna ¢ ruapokcuaom meau(Il);
XUMUYECKHE CBOMCTBA PAaCTBOPa YKCYCHOM KHUCIIOTHI; B3aUMOJIEHCTBHUE pacTBOPpA III0KO3bI ¢ ruapokcuom meau(ll);
B3aMMO/ICHCTBUE KpaxMajia ¢ HMOJO0M; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrnupThl U peHoby. «KapboHoBbie
KUCJIOTHI. CII0KHBIE YDUPBI.
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A3oTcoaep:Kaie OpranndecKkne coenHeHust

AMUHBI — OpraHUYECKHEe MPOU3BOIHBIC aMMuaka. Kinaccudukaius aMuHOB: anupaTHIeCKHe U apOMaTHIECKIE;
NEepBUYHbBIC, BTOPUUHbIE U TpeTuuHble. CTpOeHHE MOJIEKYI, 00111ast popMyIia, M30Mepusi, HOMEHKIATypa U (U3NUYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM()aTHIECKIX aMUHOB: OCHOBHBIC CBOWCTBA, aJIKWIMPOBAHKE, B3AMMO/ICHCTBIE TEPBUIHBIX
aAMUHOB C a30TUCTOM KUCIOTON. COJI alKUIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aAMUHOB apoMaTuueckoro psaaa. CtpoeHue anuwivHa. B3auMHoe BIMsSIHUE TPYIINT aTOMOB
B MoJIeKyJie aHuimHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakIuy Ha aHUJIHH.

CriocoObl TIOJIy4eHHsI U1 IPUMEHEeHHE anudaTuyeckux aMuHoB. [loiydenre aHuivHa U3 HUTPOOEH30J1a.

AmMunokuciotsl. Homenkiarypa u uzomepusi. OTaenbHbIe IPEICTABUTENN 0-aMUHOKUCIIOT: TJIUIUH, aJIaHUH,
(dbeHunanaHuH, CEpuH, TTyTAMUHOBAS! KUCIIOTA, JTU3UH, TUCTenH. OnTHYecKas U30MepUs aMMHOKHUCIOT: D- 1 L-aMUHOKHUCIIOTHI.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XUMUYECKHUE CBOMCTBA AMHUHOKHUCIIOT Kak aM(OTEPHBIX OPTAaHUYECKUX COCAMHEHU,
peakiys MOJUKOHCH AU, 00pa30BaHue MENTUIHON cBs3U. bronornueckoe 3HaueHne aMuHOKUCTOT. CUHTE3 U THJIPOJIU3
TIETITHIOB.

benku xak nmpupoHbie moauMepsl. [lepBudHas, BTopuyHas U TPeTUYHAS CTPYKTypa O€TKOB. XMMHYECKUE CBOMCTBA
OCJIKOB: THIPOJIN3, ICHATYpaIlrs, KaueCTBECHHBIC peakiuu Ha Oenku. [loHsTHE 00 a30TCOMepKAIINX TETEPOITUKITNICCKUX
coenuHeHUSIX. [[MpUMUIMHOBBIC U TyPUHOBBIE OCHOBaHMS. HyKIIEMHOBBIE KUCIIOTHI: COCTaB, CTPOSHUE U OMOJIOTUYECKAs POJIb.

DKCIepUMEHTAIbHBIC METOJIBl U3YYCHUS BEIIECCTB M MX MPEBPAIICHUN: pacCTBOPEHUE OCITKOB B BOJIC; ICHATYPAITHS
OCJIKOB MU HArPEBaHUH; IIBETHHIC PEAKITUN Ha OCTKH; peIIeHNE SKCIIEPUMEHTANBHBIX 3a71a4 110 TeMaM «A30TcCoIepiKaline
OpraHUYECKHEe COCTUHCHUS» U «Pacrmo3HaBaHue OPTaHUYECKUX COCTHHCHHI.

BoicokoMoieKyJsIpHBIE COeTMHEHUST

OCHOBHBIC MIOHATHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUI : MOHOMEP, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTCTICHD
MOJIMMEPHU3AIUH, CPEIHSST MOJICKYJIIpHas Macca. OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISPHBIX COCTUHECHUI —
noJIMMepH3aIys u nmoukoHaeHcanwus. [IpeacraBnenue o cTepeoperyIsipHOCTH U HAMOJIEKYIPHOU CTPYKTYpE MOJIMMEPOB,
3aBUCUMOCTH CBOMCTB TIOJIMMEPOB OT WX MOJIEKYJISIPHOTO W HAIMOJICKYJISIPHOTO CTPOCHHS.

[TommmepHubie MaTepraitbl. [lmacTMacchl (MOIUATHIICH, TTOJIATIPOTIMIICH, TTOJIMBUHIIIXJIOPHU, TIOJTHCTHPOJT,
MOJIMMETUIIMETaKpHUIIaT, MOJUKApOOHATHI, MOMATHIICHTEpedTaIaT). Y THIM3alKs U iepepadoTKa MIacTHKa.
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DnacToMepbl: HaTypaJIbHbIM KaydyK, CHHTETUYECKHE KaydyKH (OyTaalueHOBBIH, XJIOPOIPEHOBBIH, N30IPEHOBBIH )
U CWIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETUYECKHE
(KarmpoH U J1aBCaH).

[TonuMmepsl cienuanbHOrO Ha3HaueHus (Te(IIoH, KeBIap, 3JEKTPOIPOBOASIINE OIUMEPBI, OMOpa3araeMble MOJIUMEpPHI).

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPALEHUIN: O3HAKOMJIEHHE ¢ 00pa3LaMu IpUPOIHBIX
U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYyKOB; PELICHHUE IKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «Pacnio3HaBaHue miacTMace
U BOJIOKOH».

Pacuémmnoie 3a0auu

Haxoxnenne MosieKkyIsipHO pOpMyJIbl OpraHMUECKOro COEIUHEHHS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €r0
COCTaB; HaXO0XACHUE MOJIEKYJISIPHOM (OPMYJIbl OpraHMUECKOro COeIUHEHHS IO Macce (00bEMY) MPOTYKTOB CrOPaHUs; IO
KOJIMYECTBY BelECTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH U/UIM UCXOJIHBIX BEIIECTB; YCTAHOBIECHUE CTPYKTYPHON (hOPMYJIbI
OpPraHUYEeCKOro BEUIECTBA HA OCHOBE €r0 XUMUYECKHUX CBOMCTB MJIM CIIOCOOOB MOJTYYEHUST; ONIPeIeIEHUE JOIU BbIX0Aa MPOIYKTa
pEaKuuu OT TEOPETUUECKN BO3MOXKHOTO.

Mesicnpeomemmnoie céa3u

Peanm3arus MeXNpeaMETHBIX CBA3EH MPU U3y4eHUH opranudeckoid xumun B 10 kimacce ocymiecTBisieTcs 4epes
HCIIOJIb30BAaHUE KAK OOUIUX €CTECTBEHHO-HAYUYHbIX MOHSTHM, TaK U MOHATUNA, TPUHATHIX B OTACJIBHBIX MPEIMETAX €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

Obwue ecmecmeeHHO-HaYYHble NOHAMUSL: IBIICHUE, HAYYHbIN (DAaKT, TUNIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTE3,
KJaccuukanus, HaboAeHIe, U3MEPEHHUE, SKCIIEPUMEHT, MOJEIIb, MOAECIIUPOBAHUE.

QDuszuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, (PU3MUECKHUE BEJIMUMHBI, €IMHULIBI U3MEPEHUs, CKOPOCTb, SHEPTHUsI, Macca.

buonocusa: knerka, opranusm, skocuctema, ouocdepa, MeTadoIU3M, HACIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTpOdHbII
THUII IUTaHusA, OpoxKeHue, POTOCUHTE3, JbIXaHUE, OCJIKH, YTIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, PEPMEHTHI.

l'eoepagpus: none3xple KCKONAeMbI€, TOTUIHUBO.

Texnonoeus: MAIIEBBIE NPOIYKTHI, OCHOBBI PALIMOHAIIBHOTO MTUTAHUSI, MOIOLIUE CPEACTBA, MATEPHUAIIBI U3 HCKYCCTBEHHBIX
YU CUHTETHYECKUX BOJIOKOH.
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11 KJIACC.
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sA€p. XUMUYECKUH IeMEHT. M30TOIbI.

Kopnyckynapro-eonnogoti oyanusm, 0goticmeeHnas npupooa snekmpora. CTpoeHHe 3JEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YMCJIA. DHEPreTUUECKUE YPOBHU U TIOJIypOBHHU. ATOMHBIE opouTanu. Kinaccudukaus XuMUYECKUX JIEMEHTOB (s-,
p-, d-, f-amemenTsl). PacipenencHue 31eKTPOHOB [0 AaTOMHBIM OPOUTAIISIM; NPUHYUN MUHUMYMA dHepeuu, npunyun Tlaymu,
npasuio XyHoa. INeKTPOHHbIE KOH(UTYpAIIMA aTOMOB JIEMEHTOB [IEPBOI0—UETBEPTOTO NEPHOJIOB B OCHOBHOM
U BO30YXXJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE KOH(PUTYpAIIMU HOHOB.

Tonusmue 06 3Hepeuu uoHU3aYUU, FIHEP2UU CPOOCMEA K INeKMPOHY. DNEKTPOOTPUIIATEIHLHOCTD.

[Tepuonuueckuii 3akoH u Ilepuoanueckas cucteMa xumuueckux 3nemMeHToB . M. MenaeneeBa. CBsi3p NEPUOANYECKOTO
3akoHa U [leproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U MEPHUOJIaM.
3HaueHue nepuoanueckoro 3akoHa [[. M. Menaeneena.

Xumudeckas cBs3b. Buabpl XuMuueckoi CBSI31: KOBaJEHTHAsI, HOHHAs, MeTajundeckas. MexaHu3Mbl 00pa3oBaHUs
KOBAQJIEHTHOM CBSI3U: OOMEHHBII U TOHOPHO-aKLENTOPHBIA. DHEPrus U AjMHa cBA3u. [lonsipHOCTH, HaNpPaBIEHHOCTh
Y HACBIIIAEMOCTh KOBaJIEHTHOU cBA3U. KpaTHble cBsi3u. BonopoaHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUA.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. [ mOpun3aius aTOMHbIX opOuTaneid. CBs3b AIEKTPOHHON CTPYKTYPhI
MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEpPE COSTUHEHUM 2JIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHUsIX. COCTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOPa30BaTelb, JIUTAH/IbI.
Koopounayuonnoe uucno. Homenknamypa KOMNIEKCHbIX cOeOUHeHUU. 3HaueHue KOMNIeKCHbIX coedunenut. Ilonamue
0 KOOPOUHAYUOHHOU XUMUU.

BemiecTBa MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. TUIIBI KPUCTATUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA
BEIIECTB.

[Tonstue o nucnepcHbIx cucremax. cTuHHBIE pacTBOPHL. [Ipedcmasnenue o KoanouoHvlx pacmseopax. CruocoObl
BBIPAKEHUS KOHILIEHTPAILUX paCTBOPOB: MAacCOBas JI0JIs1 BEUIECTBA B pACTBOPE, MOJISIpHAs KOHIEHTpalus. HackieHHbie
Y HEHACBILLICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucraiuoruaparsl.
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Knaccudukanus 1 HOMEHKIIaTypa HEOpraHUUECKUX BelleCTB. TpruBHATbHBIC HA3BAHUS OTJACIBHBIX MMPEICTaBUTEICH
HEOPraHUYECKUX BEIIECTB.

Kiaccudukanuss XuMU4IeCKUX peakiuii B HEOPraHUIECKONW U OPTraHMYEeCKONM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB;
3aKOH COXPAaHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMUUECKUX peakiusaX. TermioBbie 3QPeKThl XUMUUESCKUX PEAKITHA.
TepMoOXUMUYECKUE YpaBHEHUS.

CKOpOCTh XUMHYECKON peaKInu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB. ['OMOreHHbIE U T'eTEPOTrCHHBIC PEaKITUH.
Kartanus3 u kaTanuzaTopsl.

OG6paTuMble U HEOOpaTUMBIE peakui. XUMUYECKoe paBHOBecue. Koncmanma xumudeckozo pasrogecusi. DakTopsl,
BJIMSIOIIME HA TIOJIOKEHUE XMMUYECKOTO PABHOBECHS: TEMIIEPATYPA, IABJICHUE U KOHIEHTPALIMHU BEIIECTB, YUYaCTBYIOIINX
B peakuuu. [Ipunnun Jle [larense.

DnekTpoiuThueckas auccornuanusa. CUIIbHBIC U clladble AIeKTposuThl. CTeneHs aucconyanuu. MlonHoe nponsBeneHne
BoJibl. Cpejia BOJHBIX PACTBOPOB: KUCIOTHAS, HEHTpaabHas, meaouHas. Bogopoausiil nokazatens (pH) pactBopa. ['mapomaus
coJieii. Peakiun moHHOro oOMeHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIEC peakunu. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAaHOBUTEND. [Iponieccsl
OKHCJICHHS] M1 BOCCTAHOBJICHUsI. BaykHeII1e OKUCIUTEIN U BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOT0 OanaHca. DJIEKTPOJINU3
pacTBOPOB U PACILIABOB BEIIECTB.

OKCNEPUMEHTAIbHBIC METOAbI U3YUEHHUS BEIIECTB U WX MPEBPALICHUN: PA3JIOKECHUE IEPOKCUIA BOIOPOAA
B MPHUCYTCTBHUH KaTAJIU3aTOPA; MOJACIIH KPUCTATUTMYECKUX PEHIETOK; MPOBEICHUE PEaKIMii HOHHOTO 0OMEHa; OIpe/ieeHUe
Cpeabl paCTBOPOB C TTOMOIIBIO MHIUKATOPOB; U3YUEHUE BIMSHUS PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKON peaKiinu
Y MOJIOKEHUE XMMHUYECKOTO PAaBHOBECHS.

Heoprannueckasi xumms

[Tonoxxenue HemerasioB B [lepuoanueckoi cucteme xumuueckux iemeHToB JI. M. MenpaeneeBa 1 ocoOeHHOCTH
CTpOCHUS UX aToMOB. dU3NUEeCKHEe CBOMCTBA HEMETAIUIOB. AJIUIOTPOIUSI HEMETAJUIOB (Ha MpUMEpPE KUCIIOpoia, cephl, pocdopa
U yriepoja).

Bonopoa. [onydenue, puzndeckne 1 XUMUYECKUE CBOMCTBA: PEaKIIMUA ¢ METANIAMU U HEMETaJllaMH,
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuael. Toniusenvie snemenmo.
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["anorensl. HaxoxaeHnue B mpupoe, crnocoObl NoMydeHus], PU3NYECKUE U XUMUYECKHE CBOMCTBA. [ aloreHoBOJ0pOIbI.
Baxkneiiive Kuciopocoaepxkalime coeJMHEeHUs ranoreHoB. JJabopaTopHbie M MPOMBINIIIEHHBIE CTIOCOOBI TTOTYUYEHHUS
rajioreHoB. [I[puMeHeHue rajloreHoB 1 UX COEJIMHEHUH.

Kucnopon, o30H. JIabopaTopHble ¥ MPOMBIIIIIECHHBIE CIIOCOOBI TOJIYUYEeHHs KUCT0poaa. PU3nuecKrue 1 XUMHUECKUE
CBOMCTBA U MPUMEHEHHUE KUCTOpoaa U 030HA. OKCUIBI U TIEPOKCHUJIBI.

Cepa. Haxoxaenue B nmpupojie, CrocoObl MoaydeHus, Gu3ndeckue 1 XxuMudeckue cBoiicta. CepoBo1opo, Cyab(huIbI.
Oxcup cepri(1V), okcun ceppi(VI). CepHucras u cepHas KUCIOThI U UX coid. OCOOEHHOCTU CBOMCTB CEPHON KUCIIOTHI.
[IpuMeHeHne cepbl U €€ COEIMHEHU.

A3zot. HaxoxaeHue B pupoe, CocoObl MOTyYeHUs, PU3NUECKHE U XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbI. OKCHJIbI
a30Ta. A30TUCTast U a30THasi KUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenue a3oTa u ero
COEIMHEHUI. A30THBIE y10OpEHUsI.

®docdop. Haxoxaenue B npupojie, CrocoObl moaydeHus, Gusndeckue 1 XxumMudeckue cBoiicta. @ocduabt u dochuH.
Oxkcupsl pocdopa, pochopnas kuciora u €€ conu. Meradocdopnas u nupodocdopHast Kuciotsl, hochopucras
u ¢dochopHoBarucTas kuciaothl. [Ipumenenne pochopa u ero coequnennit. Docdopusie yaoOpeHus.

VYriepoa, HaxoXaeHUe B IpUpoje. AJIOTPONHbIe MOAUPUKaUKA. PU3HUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB, oOpazoBaHHbIX yriepoaoM. Okcup yraepona(ll), okcuna yrinepona(IV), yronpHas kuciaoTa v €€ COJH.
AKTUBUPOBAHHBINA yTOJb, adcopbyus. Dynnepenvl, epagen, yenepoonvie Hanompyoku. lIpuMeHeHre npocThiX BEUIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COCITMHEHUHN.

Kpemunii. Haxoxenue B npupojie, ciocoObl nonydeHust, Gpusnueckue 1 xumuueckue cpoiictBa. Oxcup kpemuusi(IV),
KpEMHUEBAsS KUCIIOTA, CUIUKATHL. [I[puMeHenne kpeMHus u ero coenuHeHui. CTeKI0, €ro noJly4eHne, BUIbI CTEKIIA.

[Tonoxenue meramioB B [lepuonnueckoi cuctreMe XMMUYECKUX 3JIEMEHTOB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI04EK aTOMOB METAIIJIOB.

Pacnpocmpanenue xumuyeckux snemeHmos-memanios 8 3eMHOU Kope.

O6mue gusnyeckue cBoiicTBa MeTaIIOB. [I[pruMeHeHre MeTalIoB B ObITY U TexHUKe. CIljlaBbl METaJIOB.

DNEKTPOXUMHUECKHUH psl HANpsKeHUH MeTautoB. O01re crnocoObl MOTyYeHUs METAJJIOB: THAPOMETAILTYPIusl,
MUPOMETAILTYprus, dnekTpomeTatyprus. [lonstue o kopposuu MetaiioB. CriocoObl 3Tl OT KOPPO3UHU.
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O6mas xapakrtepuctuka MetaioB [A-rpymisl [lepuogudeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB. HaTpuii u kanwii:
noJIy4eHue, PU3nYecKue U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIMHEHUM.

O6mas xapakrepuctuka MmetaiioB [IA-rpynmnet [lepuoandeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB. Maruuii 1 KaJlbIIHii:
noJiyueHue, (pu3ndeckue U XMMUYeCKrue CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeuHEeHUN. JKECTKOCTh BOIbI
U CIIOCOOBI €€ yCTpaHEHHUS.

AmoMHUHMI: oNydyeHue, GU3NIECKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €r0 COCTMHEHUM.
AMdoTepHbIe CBOWMCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO611ast XxapakTepucTuka MeTajioB modounbix noArpynn (b-rpymm) [lepuoanyueckoii cucTeMbl XMMHYECKUX 2JIEMEHTOB.

duznyueckre U XUMUYECKHUE CBOMCTBA XpoMa U ero coeauHeHuit. Oxcuapl u ruapokcusl xpoma(ll), xpoma(Il)
u xpoma(VI). Xpomarsl 1 DUXPOMATHI, KX OKUCITUTENIbHBIC CBOMCTBA. [loydeHne u nmpuMeHeHne Xxpoma.

Pu3NYeCKUe U XUMUYECKHUE CBOMICTBA MApraHiia U ero coeAnHeHui. Baxxnenmue coequnenust mapraana(ll),
mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kaius, ero OKUCIUTEIbHBIE CBOWCTBA.

du3nYeCcKre U XUMUUECKHUE CBOMCTBA XkKeJie3a U ero coeAuHeHu. OKCUIbl, TUIPOKCU bl U cosn xenesza(ll)
n sxene3za(Ill). [Tonyyenue 1 npuMeHEHHE kKeje3a U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA MEIU U €€ coennHeHui. [lonyuenne 1 nprumMeHeHue Meau U €€ COCTMHEHUI.

[uHK: nosydyeHue, pusnyeckue 1 XUMHUYECKUEe CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHUJIA U THIPOKCUIA IIUHKA,
TUJIPOKCOKOMIUICKCHI IMHKA. [[puMeHeHre IMHKa 1 €r0 COCMHEHUMN.

OKCHepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIIECTB U MX MPEBPAIICHUIN: U3yYeHHE 00pa30B HEMETAIIOB; TOPEHUE CEPBI,
docdopa, xene3a, MarHusi B KUCJIOPOJIC; U3yUEHUE KOJUIEKIUMU «MeTaiibl U CIUJIaBbD); B3aUMOJICHCTBHUE IIETOYHbIX
U IIEJIOYHO3EMENbHBIX METAIIOB C BOJIOM (BO3MO>KHO MCIOJIb30BAaHUE BUEOMATEPUAIIOB); B3AMMOICHCTBHE LIMHKA U JKeJie3a
C pacTBOpaMu KHCIJIOT U WIENOYEH; KAYECTBEHHBIE PEAKIINHA HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA U KaTHOHBI
METAJJIOB; B3aUMOJICUCTBUE THAPOKCUIOB ATIOMUHUSA U LIUHKA C PACTBOPaMU KHUCJIOT U LIEIOYEH; PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMaM «[ asorens», «Cepa u €€ coenuHeHUs», «A30T U pochop U UX coequHEHUs», «MeTauibl
[JIABHBIX MOJATPYII, «MeTasibl MOOOYHBIX MTOATPYIIID.

XuUMHUS U KU3Hb

Ponb xumun B 0OecriedeHrH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA.

[TonsiTHEe 0O HAy4YHBIX METOJAX MO3HAHUSA U METOHOJIOTUHA HAYYHOTO UCCIIEAOBAHMUS.
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Hay4unble mpUHIIUIIBI OpraHu3aii XUMHUYECKOT0 MPOU3BOCTBA. [IpOMBIIIEHHbIE CIOCOOBI MOTYYEHUST BaXKHEHIITNX
BeIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKA, CEPHOM KUCIIOThI, MeTaHoa). [IpombliiieHHbIe CITOCOOBI MOTYyYEHUS METAIIIIOB
U CIUTaBOB. XMMHUYECKOE 3arps3HEHUE OKpYKaIOUIEH Cpelibl U ero NoCIeACTBUsA. [Ipobrema nepepabomku omxo008 u noOOUHbIX
npodykmog. Ponb XuMuu B 00eCriedeHUU YHEPreTUIECKON 0e30macHoCTU. [Ipunyunst «3e1EH0U XUMUUY.

XuMusi 1 3I0pOBbE YenoBeKa. JIekapcTBeHHbIe cpeacTBa. [IpaBuia CoNb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Poib
XUMUH B PAa3BUTHHU MEIULIHBI.

XUMUs TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKHU. Poib XuMumn B oGecrieueHuu NUILEeBOi 0€30M1acCHOCTH.

Kocmernueckue u napdromepnsie cpenctBa. beiroBas xumus. [IpaBusia 06€301mMacHOro UCIONIB30BaHUS MIPENapaToB
OBITOBOI XUMHHU B TIOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEHIITE CTPOUTENIbHBIE MAaTepHAIIbI (LIEMEHT, OETOH).

XuMus B CEIbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKII0, KepaMuka. Mamepuaisl 015 31eKMpPOHUKU.
Hanomexnonozuu.

Pacuémmnuie 3a0auu

Pacuérsl: Macchl BelecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKLHUU BEIIECTB; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOYKTA PEAKIIMHU, €CIIM OAHO U3 BEIIECTB IAHO B BHJIE PAaCTBOpa
C ONpPEAEIEHHON MaCcCOBOM A0JIEN paCTBOPEHHOTO BENIECTBA; MACCOBOM JIOJM U MOJISIPHOM KOHIIEHTPAILIMU BEIIECTBA
B PacTBOpE; JOJIM BBIXOJA IPOIYKTA PEAKLINHA OT TEOPETUUECKHA BO3MOKHOTO.

Mesicnpeomemmnoie céa3u

Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU U3yUYEeHHUH 0011 U HeopraHnuecko xumMuu B 11 kiacce ocyiiecTBiseTcs
Yyepes3 UCTOJb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK U TOHSTHH, IPUHATHIX B OTIIEIbHBIX IIPEAMETaX
€CTECTBEHHO-HAYYHOIO [IUKJIA.

Obwue ecmecmeeHHO-HaYYHble NOHAMUSA: IBIICHUE, HAYYHBIN (akT, TMIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
KJ1accu(ukanus, NnepuoIMyHOCTb, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MO/JIENb, MOJEIHUPOBAHNUE.
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Duszuka: MaTepys, MUKPOMHUDP, MAaKpOMHUP, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIbI, PaJIMIOAKTUBHOCTD,
MOJIEKYyJa, SHEPTreTUUEeCKU ypOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIeCTBA, UACATbHBIN ra3, GU3nYECKHe
BEJIMYMHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonoeus: xnerka, opranusm, 3KocucTema, ouochepa, MeTaboIU3M, MAKpO- U MUKPOIJIEMEHTBI, OCIKU, KUPBI, YTIICBOIbI,
HYKJIEMHOBBIC KUCJIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTHHU B IKOCHUCTEMaX.

T'eoepaghus: MuHEpalibl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOIIAeMbI€, TOILJIMBO, PECYPCHI.

Texnonozus.: XuMUYECKasi IPOMBIIIICHHOCTb, METAJLTYPrUsi, CTPOUTEIbHBIE MaTEPUAIIbI, CEIbCKOX03SIHCTBEHHOE
MIPOM3BOJICTBO, IMHIIEBAsI MPOMBIIIICHHOCTb, (hapMalieBTHYECKas TPOMBIIIIJIEHHOCTb, TPOU3BOICTBO KOCMETHUECKUX
npenapaToB, MIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, SJICKTPOHHASI IPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «XUMMWUS»

10 KITACC. OPTAHUYECKASA XUMMUA

(3 u B Hexemo, Bcero 105 4, u3 Hux 10 4 — pe3epBHOE BpeMsl.)

Neni/mt

IIpnMepHbIe TeMBbI, pACKPBIBaIOIIHE
JaHHBIH pa3/es NPOrpaMMbl, 1 YHCJI0
4acoB, OTBOJAMMOE Ha UX U3yYeHHe

OcHoBHOe coJep:KaHHe

OcHoBHBIE BUABI 1eATEIbHOCTH
ol0yuamommuxes

Pasnen 1. Teoperuueckue 0CHOBBI OpraHuyeckoil xumum (7 1)

Tema 1. Ilpeamer opranndeckoii xumuu. Teopust
XMMHYeCKOIr0 CTPOeHHsI OPraHM4YecKUX coeANHEeHMIt

(79)

1

IIpenmer u 3HaueHHE OPraHUYECKON XUMUM,
MIPEACTaBICHUE O MHOT000pa3uu
OpPraHUYECKHUX COCTUHEHUI. DIEKTPOHHOE
CTPOEHUE aTOMA YTJIEPOJa: OCHOBHOE

1 BO30yXKIEHHOE COCTOSHUS. BaneHTHbIe
BO3MOKHOCTH aTOMa YIIIEpOAa.

XuMH4ecKast CBSI3b B OPraHMYECKUX
coeMHEeHUsX. THUIbl THOPUIU3ALNY ATOMHBIX
opbwuraneit yriepona. MexaHU3MBI
00pa30BaHUs KOBAJICHTHOH CBSI3U (OOMEHHBIH
1 IOHOPHO-aKLEITOPHBIN).

Turel nepekpsIBaHNs AaTOMHBIX OpOuTaneii: o-
U m-cBsi3u. OlMHapHas, IBOMHAS U TpOHHAas
cBs3b. CriocoOBI pa3phiBa CBA3EH B
MOJIEKYJIaX OpraHUYEeCcKHX BenecTs. [lonsTue
0 CBOOOZHOM pajinKaiie, Hykieoduie

1 3JIEKTpoduIIe.

Teopus cTpoeHUs: OPraHUYECKUX COEIUHEHUN
A. M. bytnepoBa u cOBpeMEHHbIE
MIPEICTABICHUS O CTPYKTYPE MOJIEKYI.
3HaYeHNE TEOPUH CTPOCHHS OPTaHUIECKHUX
COEIMHEHUM.

IIpenmer u 3HaYeHHE OPraHUYECKOW XUMUH, IPEICTABICHUE

0 MHOT000pa3uy OPraHUYeCKUX COeAMHEHUN. DIEKTPOHHOE
CTPOEHHE aToMa YIJIepo/ia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BaneHTHBIE BO3SMOXXHOCTH aTOMa YTIepo/a.
Xumuueckas CBsI3b B OpPraHMIECKUX COCTUHEHHAX. THIIBI
ruOpUIM3allui aTOMHBIX opOuTaneit yriaepoaa. MexaHU3MBI
00pa3oBaHys KOBAJEHTHOH CBsI3HM (OOMEHHBIH M JOHOPHO-
aKnenTopHsIi). THIBI IepeKpbIBaHUS aTOMHBIX OpOUTae: G-
u m-cBsi3u. OuHapHas, 1BOMHAs U TpoitHas cBsa3b. CrocoObI
pa3pbiBa CBA3€H B MOJIEKYIaxX OpraHMYecKkux BemecTs. [lonarue
0 cBOOOZHOM pajukale, Hykieoduie u anexrpoduite. Teopust
CTPOEHHUS OpraHnYecKux coeauHeHnii A. M. bytieposa

U COBpPEMEHHBIE NTPEJICTABICHHUS O CTPYKTYPE MOJIEKYJI.
3Ha4yeHne TEOPUH CTPOECHUSI OPTaHUYECKUX COECIUHEHUIA.
MornekyJsipHble U cTpyKTypHBIE hopmyiibl. CTpYKTYpHBIE
(hopMyIIBI pa3IHMYHBIX BUIOB: Pa3BEPHYTAasl, COKpAIIEHHAs,
ckenerHas. M3omepus. Bunsl usomepuu: crpykrypHas,
MIPOCTPaHCTBEHHAA. DNEeKTPOHHBIE () (HEKTHl B MOJIEKYIIax
OpPTaHNYECKHX COCTUHEHUH (MHIYKTHBHBIN U ME30MEPHBIHA

3¢ dexrs). [Ipencrapnenue o kKiaccupuKAUH OPraHUICCKAX
BeecTB. [onsATHE 0 QYHKIMOHAIBHOH rpymnme. ['omororus.
I'omonoruyeckue paasl. CucremaTnyeckass HOMEHKIIATypa
(IUPAC) opraHnuecKux COeMHEHNI U TPUBHAIbHBIC HA3BAHHS
OTZAEJBHBIX NpeacTaBuTeneid. OcoOEHHOCTH U KiIaccu(uKaus
OpraHn4eckrx peaknuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC
peaKkyy B OPraHNUECKON XUMUH.

- PackppIBaTh CMBICT H3y4aeMBbIX IOHATUI
(BBLOETATH UX XapaKTepHbIC IPU3HAKH)

U MPUMEHATH 3TH MOHATHUS IPU OIMCAHUH
COCTaBa M CTPOCHUS BEIIECTB, JUII OOBICHEHUS
OTAENBHBIX ()AKTOB U SIBIICHUI.

-PackpbIBaTh CMBICI MOJI0XKEHUN TEOpUU
CTPOEHUS OPTaHUYECKUX BEILECTB
A. M. BytnepoBa u NpUMEHSATH UX IS
0OBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT
coCTaBa U CTPOEHHS.

- Mcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX, CKEIETHBIX )
(hopMyJT OpraHUYECKHUX BEIECTB.

- OnpenensaTh OAWHAPHBIC M KpAaTHbIE
XUMHYECKHE CBSA3U B OPraHWYECKHUX
COEIMHEHUSX.

-XapakTepu30BaTh POJIb U 3HAUCHUE
OpPraHNYECKOM XMMHUH B PEIICHUH IpodiIeM
9KOJIOTMYECKON M IHIIEBOH O0€30MacHOCTH,

B Pa3BUTUU MEIULIMHBL, B CO3JAaHUU HOBBIX

MaTepHajoB, B 00eCHeYeHIH PalMOHAIBHOTO
MIPUPOJONOIb30BAHNUS; TOATBEPKIATh €€ CBA3b
C JIpyTUMH HayKaMU.

- Mcnonp30BaTh MOAETN OPTaHUIECKHUX BEIIECTB
JUIS WIITIOCTPALMU UX XUMHUUYECKOrO
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5 MornekyJsipHBIE U CTPYKTYpHBIE (POPMYIIBI. JemoHcTpanun U MPOCTPAHCTBEHHOI'O CTPOEHHUS.

CTpyKTypHBIe (OPMYIIBI PA3IHYHBIX BHIOB: 1.O3HaKoMIIeHHE ¢ 00pa3liaMi OPraHUYEeCKUX BEIECTB - HaGnronate W OmuCHIBaTH JEMOHCTPALIMOHHBIE
pa3BEpHYyTas, COKpaIEHHas, CKeJIeTHAL. U MaTepHalaMH Ha HX OCHOBE. OIIBITHL; TIPOBOAUTE M OIUCHIBATH JIAOOPaTOpHbIE
[MonsiTre o GpyHKIMOHATBHOI rpyIIIe. 2.0OnBITHI 10 IPEBPALCHUIO OPIraHUYECKHUX BEIIECTB IIPU U TpaKTHYeCKue padoThI

I'omonorus. I'omonoruueckue psiapl. HarpeBaHuu (IUIaBJieHUE, OOYTIIMBaHUE U TOPEHHE).

Cucremarnueckas HomeHknarypa (IUPAC) JlaGopaTopHBbIii ONBIT

OpraHMYeCKUX COeTUHEHNH ¥ TPUBUAJIbHBIC MozenupoBaHUe MOJIEKYJI OPraHUYECKUX BEIIECTB

Ha3BaHUs OTJENBHBIX NPeICTaBUTENEH.
JlabopaTopHbIii ONIBIT

MopenupoBaHue MOJNEKYJ OPraHUUECKUX
BEILECTB

6 W3zomepus. Buaer usomepun: CTpykTypHasi,
MPOCTPAaHCTBEHHAs. DJIEKTPOHHbBIE AP PEKTHI
B MOJIEKYJIaX OpPraHMYECKUX COCANHECHUH
(MHOYKTUBHBIN 1 ME30MEpHBIH 3 (HeKTHI).
IIpencraBnenue o knaccudukanyun
OpraHUYeCKUX BEILECTB.

JdeMoHcTpauun

1.0O3HakoMIIeHHE ¢ 00pa3amMu
OpraHMYeCcKUX BEIIECTB M MaTepuaiaMy Ha
UX OCHOBE.

7 OcobeHHocTH 1 KiaccuuKaIus
opraHu4eckux peakiuil. OKUCIUTENbHO-
BOCCTAHOBHTEIILHBIC PEaKIIH

B OPTaHUYECKOW XHMUH.

JdeMoHCcTpanuun

2.OmBITHI IO IPEBPALICHUIO OPTAHUIECKHUX
BEIIIECTB IPU HATpeBaHUH (TIaBIICHHE,
00yrIvMBaHue U TOPEHNE).

Pasnen 2. YriaeBoaopoabl (32 4)

Tema 2. IIpenesbHbIe YI1€BOAOPOALI — AJKAHBI, Ankansl. ['oMonornueckuit psii ankaHoB, oomast hopmyia, - Bnagers u3y4aeMbIMH XUMUYECKUMU
HUKJI0AJTKAHBI (5 ) HOMEHKJIATypa W N30MEpHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE | TOHATHAMHU.
CTPOCHHE MOJIEKYJI aJIKaHOB, SP3-THOPUAN3ALINSI AaTOMHBIX - BoBnATE XapakTepHbIe IPU3HAKA HOHATHH,
opOutaneit yriepoaa, o-ca3b.Konpopmepsr. duznueckue yCTaHaBJIMBaTh UX B3aMMOCBSI3b, HCIIOIb30BATh
CBOMCTBA aJIKaHOB. XMMHUYECKHE CBONCTBA aJIKAHOB: PEaKIIUN COOTBETCTBYIOIIHME MOHATHUS P OIMCAHUH

3aMCIICHUA, U30MEPU3ALNU, JCTUAPHUPOBAHNUA, TUKIIN3AIINH, coCTaBa, CTpOCHUA U npeBpameHI/Iﬁ




Aukanbl. ['oMosiornyeckuii psist ajKaHoB,
obmras popmyia, HOMEHKIATYpa U H30MEPHSL.
DNeKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKaHOB, Sp3-rHOpuAN3aLHs
aTOMHBIX OpOuTaseH yriepoaa, o-
cBs13b.Kordopmeps

IIpakTnyeckas padora Ne 1.

[onydenue MeTaHa v U3y4EHUE €TO
CBOMCTB.

dusznyecKue CBOICTBA aJIKaHOB
JdeMoHcTpanus

du3nyecKre CBONCTBA aIKaHOB
(pacTBOPUMOCTB).

10

XUMHUECKUE CBOMCTBA AJIKAHOB: PeakLUU
3aMellEeHus], U30MEpHU3aLnHy,
JNETUAPUPOBAHUS, HUKIN3ALNUH, THPOJIN3a,
KpEKHHIa, TOPEHHUS.

11

IIpencraBneHue o0 MexaHU3Me PEAKLIUH
paaukaigbHOTO 3aMerieHus Haxoxnenue
B nipupojie. CriocoObl nomydeHus

U IPUMEHEHNE aJIKaHOB.

12

Huknoankansr. O0mas hopmyna,
HOMEHKJIaTypa u nuzomepus. OcobeHHoCcTH
CTPOEHHSI M XMMHUYECKHX CBOWCTB MaJIbIX
(umkIonponaH, MUKIOOyTaH) U OOBIYHBIX
(UMKJIONIEHTaH, UKIIOTeKCaH) IIMKIOAIKAHOB.
Cnoco0bl oy4eHus ¥ IpUMEeHEHHe
nuKnoankaHoB. JIabopaTopHbIii onbIT
1.MozenupoBaHue MOJIEKYJI aJIKaHOB

U LIUKJIOAJIKAHOB.

MUpOJIN3a, KpeKuHra, ropenus. [lpencrasnenue o MexaHu3mMe
peakuuil pagukaabHOro 3aMmeleHus Haxoxnenue B npupose.

Crioco0b! moTy4eHust ¥ IPUMEHEHHE ankaHoB. L{uKiioankaHsl.

Oo6mas popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHUS ¥ XUMUYECKUX CBOMCTB MaJbIX (LUKJIOMPOIIaH,
MUKI00yTaH) U OOBIYHBIX (IIMKIIOTIEHTAH, IIUKIIOTEKCAaH)
UKIJI0anKaHoB. CriocoObl OJTyYeHUs] U IPUMEHEHHUE
LUKJIOAJIKAaHOB.
JdemoncTpanus
dusnueckue CBOMCTBA aJKaHOB (PaCTBOPUMOCTD).
JlabopaTopHblii ONBIT
1.MoaenupoBaHue MOJIEKYJI aIKaHOB U LIUKJIOAJIKAHOB.
Ipakrnuyeckas padora Ne 1.
[TomyyeHne MeTaHa U U3y4eHHE €ro CBOICTB.
Boruncienust
— OTIpe/IeIeHNe MOJICKYIIPHOH (pOpMYITBI OPTaHUIECKOTO
BEIIIECTBA 110 MACCOBBIM JIOJISIM JIEMEHTOB, BXOSIIUX B €r0
COCTaB;
— HaXOXXICHUE MOJIEKYISIPHOH (POPMYITBI OPraHUIECKOTO
COeIMHEHus 1o Macce (00bEMY) IPOLYKTOB CTOPAHHUS;
— pacy€Thl 10 YPaBHEHUIO XUMUYECKOM peakuu

OpPraHUYECKUX COETUHEHUIN.

-6 Mcnonp30BaTh XMMUYECKYIO CHMBOJIHKY IS
COCTaBJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpAIIEHHOMN, CKEJIETHO)
(hopMys yriaeBoa0poaoB
. - YCTaHaBIMBATh PUHAUIEKHOCTD
YIJIEBOAOPOAOB K ONpeAeIEHHOMY KIaccy Mo
COCTaBy U CTPOEHHUIO, Ha3bIBATh UX IO
Homenkiarype [UPAC; npuBoauts
TpUBHANIbHbIE HA3BaHHS OTJCIBHBIX
npecTaBuTeNeil yrieBoaopoaoB.

- OnpenensaTe BUI XUMUYECKON CBA3H
B MOJICKYJIaX yTJIEBOJOPOIOB (KOBAJICHTHAS
HETIOJIApHAA U MONAPHAd, G- U M-CBSI3b).

- [loaTBepxknaTh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCHMOCTH PEaKIIUOHHON
CIIOCOOHOCTH YTJIEBOIOPOJIOB OT KPATHOCTH
Y THUIAa KOBAJICHTHOM CBSI3H (G- U T-CBSI3U) U OT
B3aMMHOTO BIMSHHUS aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJax.

- XapakTepHu3oBaTh COCTaB, CTPOCHHE,
NIpUMEHEeHHE, (PU3NUECKHE M XUMUUECKHE
CBOWCTBA, BaXKHEHIIINE CTIOCOOBI TOTyUeHHS
YTJII€BOAOPOAOB, IPUHAMIESKAIINX K Pa3INIHBIM
KJIaccaM.

- BBIABIIATE reHETHYECKYIO CBSI3b MEXKIY
YTJI€BOAOPOAAMH PA3IMIHBIX KIACCOB
U TOATBEPXKAATh €€ HAIMYNE YPABHEHUSIMHU
COOTBETCTBYIOLIUX XUMUUECKUX PEeaKLUi
C HCHOJIB30BAaHUEM CTPYKTYPHBIX (GOPMYII
BELIECTB

13

KoHTpoabHblii TECT

Tema 3. HenpenesibHblIe YI1€BOAOPOAbI: ATKEHBI,
ajKaaneHbl, aJKuHbI (13 4)

Anxensl. ['oMonorndeckuii psia anke- HOB, 001mast opmya,
HOMEHKJIaTypa. DICKTPOHHOE U IPOCTPAHCTBECHHOE CTPOCHUE

- XapakTepu3oBaTh UCTOYHUKHI
YIJIIEBOAOPOIHOTO CHIPhs (HEPTh, IPUPOTHBIN




14

AunkeHsl. ['omosiornyeckuii psiz ajKe- HOB,
obmras popmysa, HOMEHKIATYpa.
DNIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aJIKeHOB, Sp2-THOpUAN3ALHs
aTOMHBIX OpOUTANeH yIiaeposa, G- U M-CBS3H.

15

CTpyKTypHas U reoMeTpuIecKas (I[ic-TpaHc-)
n3omepusi. Puznyeckue CBOHCTBA aJIKEHOB
IIpakTuyeckne padoTsI

Ne 2.

[MonyueHue STUICHA U U3yUYEHHE €TO
CBOJCTB.

16

XuUMHYECKHE CBOMCTBA: peakLuu
MIPUCOETNHEHUS, 3aMELIEHHS B 0-TIOJI0KEHUE
TIpU ABOMHOM CBS3H, OJIUMEPU3ALINU

u okucieHus. [lpencrasnenrue o MexaHu3mMe
PeaKIMK EKTPOPHILHOTO TPUCOCIUHCHHS.
IIpaBuio MapKkoBHUKOBA.

17

KauecTBeHHbIE peaky Ha JBOIHYIO CBA3b.
Crnoco0bl oJy4eHus ¥ IPUMEHEHHE aJIKeHOB.

18

Anxanuensl. Knmaccudukanus amkaaneHOB
(conpsikEHHBIC, H30TUPOBAHHbIC,
KyMmyJiupoBaHHbie). OcoOeHHOCTH
ANEKTPOHHOTO CTPOSHHS U XUMHUYECKUX
CBOMCTB COMPSDKEHHBIX JUEHOB, 1,2- 1 1,4-
MIPUCOCTUHEHUE.

19

[Nommepu3anns conpsoKEHHBIX AUEHOB.
Cnoco0bl oy4eHus ¥ IpUMEeHEHHE
ankaaueHoB. JleMoOHCTpanuu

2. OOpasisl MIaCTMAcC U KaydyKoB.

20

Ankunbl. ['oMon0oruyeckuil psiji ankuHOB,
obmas hopMyIia, HOMEHKIIATypa U H30MEpHsI.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJIKHHOB, SP-THOPHUIM3AIHS
aTOMHBIX opOuTaneit yrieposa. 3. Komekiuu
«Hed1e» 1 «YTO0Mb».

MOJICKYJI aJIKCHOB, SP2-THOPHIU3aIHs AaTOMHBIX OpOUTaIeh
yriaepona, 6- u t-cBsi3u. CTpyKTypHas ¥ reoMeTprdeckas (Iuc-
TpaHc-) u3oMmepust. Pu3udecKue CBOMCTBA alTKEHOB. XMMUYICCKHE
CBOMCTBA: peakluy MPUCOSANHEHHUS, 3aMEIICHHS B 0L-T10JIO-
>KEHUE MPHU ABOWHOM CBSI3U, MOJUMEPU3ALUN U OKUCIICHUSI.
[IpencraBnenne o MexaHU3ME PEAKIUHU SIEKTPOPHUIBHO- TO
npucoeannenus. [Ipasuno MapkoBuukoBa. KauecTBeHHbIE
peaKIMy Ha JBOWHYIO CBsA3b. CrOCOOBI MOTyYCHUS
U IPUMEHEHHE aNKeHOB. AJkaaneHsl. Knaccudukanms
aJKaJNeHOB (COMPsHKEHHBIE, U30JMPOBAHHbBIE,
KyMyJIHpoBaHHBIE). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS
U XUMIYECKUX CBOUCTB COMPSKEHHBIX TUCHOB, 1,2- 1,4-
npucoenuaenue. [lommmMepusanus COnpsHKEHHBIX TUCHOB.
CriocoObl MOTy4YeHHs U TPUMEHEHNE aNKaJAUCHOB. AJIKUHEIL.
Tl'omonoruyeckwii ps amTKWHOB, 00IIas GopMyIia, HOMCHKIATypa
U M30MepHsl. DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI aJIKHHOB, Sp-THOPUAM3AIMs aTOMHBIX opOuTaeit
yriepoaa. Pusnueckrue CBOUCTBA AIKUHOB. XMMUYECKHE
CBOWCTBA: pEaKINH MPUCOCTMHEHUS, TUMEPH3aIHN
Y TpUMEpH3aIUH, OKuciIeHns. KucnoTHbie CBOHCTBA aJIKMHOB,
MMEIONNX KOHIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIE peakiuu
Ha TPOHHYIO CBs3b. CIIOCOOBI TIOTYYEHUS U TPUMEHECHHE
AJKUHOB.

JdeMoHcTpanuu

1. KauecTBeHHBIC peaKIUU Ha HETPeIeIbHBIC YTICBOIOPO B
pa3IMIHBIX KIaccoB (0OecBeYnMBaHNE OPOMHOMN HITH HOTHOU
BOJIbI, pACTBOpA NIEPMaHraHaTa Kajusi, B3aUMOJICHCTBIE
areTIwiIeHa ¢ TuapokcuaoM quammuHcepedpa(l)).

2. O0pa31pl MIaCTMAcC U KaydyKOB.

3. Komnexuuu «Hed1b» 1 «YTOIBY.

JlaGopaTopHBbIii ONBIT

MoaenupoBaHue MOJIEKYJ HENPEJENbHbBIX YTIEBOI0POIOB.
IMpakTnyeckne padoTol

Ne 2. TTonywueHnune 3THiIeHa U U3yUCHHUE €TO0 CBOMCTB.

Ne 3. TlonyyeHue aueTuieHa U U3y4eHUE €ro CBOUCTB.

ras, yrojis), criocoObl ero nepepadoTKH
¥ TIPaKTHYECKOe PUMEHEHHE MTOTyIaeMbIX IPH
STOM TIPOIYKTOB.

- Ucnionp3oBaTh 00IIEHAYYHBIE METO/IBI
MO3HAHUS NP CAMOCTOSITEIBHOM
IUTAHUPOBAHWUH, TIPOBECHUN U OIIFICAHUHI
XMMHUYECKOT'0 SKCIIepUMeHTa (1abopaTopHbIe
U TpaKTHYeCKue padoThl).

- CneioBath mpaBmiIaM 0e30macHOM paboTHI
B J1a0OpaTOPHH MPU HCTIOJIH30BAHUU
XMMHUUECKOI IOCY/Ibl 1 000pYJOBaHuUs, & TaKXKe
TpaBHUIaM OOPAIICHUS C BEIICCTBAMH
B COOTBETCTBHH C HHCTPYKIIMSIMH BBHIITOTHCHUS
JTa00PaTOPHBIX ONBITOB M MPAKTHYECKUX padoT
10 TTONTYYCHUIO M M3YYICHUIO OPTaHIMYECKIX
BEIIIECTB.

- [IpencTaBisiTh pe3ysIbTaThl SKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHHIH COOTBETCTBYIOIIUX
peaxImii 1 JeNaTh BEIBOJBI HA UX OCHOBE.

- [IpoBOANTD BBIYMCIICHHMS JIJIsI OTIPECIICHUS
MOJIEKYJISIPHOH (popMyIIbl OpraHM4ecKoro
BEIICCTBA 110 YPABHEHUIO XUMHYECKON peaKIiu
Y 110 MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX
B €ro COCTaB, Mo Macce (00bEMY) IPOAYKTOB
CTOpaHMUS.

- CaMOCTOSTENHHO TIAHUPOBATh

U OCYLIECTBIISITH CBOIO II03HABATEIbHYIO
JeSTeTbHOCTD; IPUHUMATh aKTHBHOE YYacTHe
B T'pYNIIOBOH y4eOHOIl IesTenbHOCTH
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21

dusnyeckre CBOMCTBA aIKHMHOB. Ne 3.
[MosnyueHne aneTuieHa U U3y4eHre ero
CBOMCTB

22

XVUMUYECKUE CBOMCTBA: PEAKLIUN
IIPUCOECTUHEHUS, TUMEPU3ALUU

U TPUMEPHU3ANNH, OKUCIICHHS. BbIuncieHus
— ONpeesIeHHE MOJICKYIAPHOH (hOpPMyIIBI
OpPraHUYECKOTro BELIECTBA IO MACCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB;
— HaxXO0XXJCHUE MOJIEKYISIPHON (OPMYITBI
OpPraHUYECKOr0 COEIUHEHHs M0 Macce
(00BEMY) IPOAYKTOB CrOpaHus;

— pacuéThl O YPaBHEHUIO XMMHUUECKOH
peaxIuu

23

KucnoTHsle cBoiicTBa alIKNHOB, UMEIOLIIX
KOHIIEBYIO TPOWHYIO CBA3b

Beruncienus

— olIpeieNIeHHe MOJICKYISIPHON (hOpMyITBI
OpPraHUYECKOro BEHIECTBA 10 MACCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB;
— HaXO’XICHHE MOJICKYJIIPHOH (POopMyIIBI
OpPraHUYECKOT0 COEIUHEHNUS 10 Macce
(00BEMY) IPOIYKTOB CrOpaHUS;

— pacy€Thl 10 yPaBHEHUIO XUMUYECKOI
peaxkuu

24

KauecTBeHHbIe peakiuu Ha TPOUHYIO CBSI3b.
Cnoco0bl oy4eHus ¥ IpUMEeHEHHE
AJIKMHOB.

JlemMoHcTpanuu

1. KauecTBeHHBIC peakIy Ha HENPEIETbHbBIE

YIJIEBOOPO/IBI PA3IMYHBIX KJIACCOB
(obecuBeurBaHue OPOMHON MM MOTHOU
BOJIBI, paCTBopa HepMaHFaHaTa KaJd,
B3aUMOJIENCTBHUE AIIETHIIEHA C THAPOKCHIOM
nuammuHcepeopa(l)).

25

KoHTpoabHbIii TECT

Bopruncienus

— OIIpeAEIeHIE MOJIEKYIISIPHOI (hOPMYIIBI OPraHUIECKOTO
BEILIECTBA IT0 MAaCCOBBIM JOJISIM JIEMEHTOB, BXOISIINX B €T0
COCTaB;

— HaxO0XKJICHUE MOJIEKYIISIPHON (pOpMyIBl OPraHM4ecKOro
coeqHEeHus 1Mo Macce (00bEMY) IPOIYKTOB CTOPAHIS,

— pacu€Thl N0 YPaBHEHUIO XMMHUUECKOH peakLun
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Tema 4. ApomaTuyeckue yriieBogopoasi (8 1)

26

ApoMaTH4ecKue yTIIeBOIOPOIBI (apSHBI).
T'omonormueckuii psit apeHoB, 00Imas
(opMyna, HOMEHKJIATypa U H30MEpHSI.
DNeKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKyITBI OeH30u1a. JIahopaTopHbBIH ONBIT
MozenrpoBaHue MOJIEKYJ aDEHOB.

27

[TpaBun0 apOMaTHYHOCTH, TIPUMEPEI
apOMaTHYECKUX COCTMHEHHH.

28

®duznyeckue cBONCTBA apEHOB.

29

Xumudeckue cBOWCTBa OEH3071a U €ro
TOMOJIOTOB: PEaKLUHU 3aMELICHUS

B OCH30JIbHOM KOJIBLIE U YTJIEBOAOPOJHOM
paaukaie, peakiiuy IpUCOeTUHEHNUS,
OKHCJIEHHE TOMOJIOTOB OeH30J1a.

30

INpencraBineHne 0 MEXaHU3ME PEAKITHI
3eKTPOGUIILHOTO 3aMEIICHUSI.

31

[IpencraBnenue 06 OPUEHTUPYIOIEM
NeHCTBUY 3aMeCTHTENIEeH B OEH30JIEHOM
KOJIBLIE HAa IPUMEPE AIKUIBHBIX PaJHKaIOB,
KapOOKCHIIBHON M THJIPOKCHIIBHON TPYIII,
AMHHOTPYIIIBI ¥ HUTPOTPYIIIBI, aTOMOB
raJIOTEHOB.

32

Oco0eHHOCTH XUMHYECKUX CBOMCTB CTHPOIIA.
[Tonumepuszanus ctTupoJa.

33

CriocoObI ONTy4eHNS ¥ IPIMEHEHHE
apOMaTHYECKHX yIJIEBOJIOPOJIOB.

ApomaTuyeckue yrieBoaopoas! (apeHsl). 'omonorudeckuit psjg
apeHoB, o0miast popMyrIa, HOMCHKIIATYPa U M30MEPHSL.
DJIEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIIBI
6en3ona. [IpaBuiio apoMaTUYHOCTH, TPUMEPHI APOMATHIECKHX
coenuHeHull. Guznueckue CBOMCTBA apeHOB. X UMUYECKUE
CBOICTBa OEH30JIa ¥ €r0 TOMOJIOTOB: PEaKIINHU 3aMeICHHS

B OEH30JILHOM KOJIBLIE U YTIIIEBOAOPOTHOM pPaHKaie, peaKkLum
MPUCOETUHEHHS, OKUCIIEHNE TOMOJIOTOB OEH3071a.
[TpencTaBnenue 0 MEXaHU3ME PEAKIMH 3JIEKTPOPHUIBHOTO
3amernenus. [IpeacraBnenue 00 OpUEHTHPYIOIIEM EHCTBUA
3aMecTuTes el B OCH30JbHOM KOJIbIIE Ha TIPHMEPE aKHIbHBIX
paIuKanoB, KapOOKCHIIBHON M THAPOKCHIIBHOM TPYIIL,
aMHUHOTPYIIBI 1 HUTPOTPYMIIBI, aTOMOB raJIOr€HOB.
OcCo0eHHOCTH XMMHUYECKHX CBOWCTB cTHpoa. [loaumepusanus
ctuposa. CriocoObI MOIy4YEHHsI ¥ MPUMEHEHHE apOMaTHIECKIX
YTIE€BOAOPOIOB.

JlabopaTopHblii ONBIT

MonenupoBaHHe MOJIEKYN apEHOB.

Boruncienust

— OTIpeieNieHHe MOJIEKYIIPHOH (HhOpMyIIBI OPraHMYECKOTO
BEIIIECTBA 110 MACCOBBIM JOJISIM JIEMEHTOB, BXOSIINX B €T0
COCTaB;

— HaxO0XKJICHUE MOJIEKYJISIPHON (popMyIIbl OpraHM4ecKoro
COeIMHEHHs 1o Macce (00BEMY) IPOLYKTOB CTOPAHHUS;

— PacY€ThI IO yPaBHEHUIO XUMUYECKOH peaKkuuu

Tema S. IlpupoaHbIe HCTOYHUKH U NepepadoTKa
YIJ1eBO10PO0B (4 )

34

‘ [Ipuponnsrii ra3. [lomyTHbIe He(TIHBIE ra3bl.

[Mpupoueiii ra3. [TomyTHble HedTHBIE Ta3bl. Hed1h 1 €&
IpoucxoxaeHue. KaMeHHbIN yrosb U IPOLYKTHI €T0
nepepaboTku. CriocoObl nepepaboTky He(TH: IeperoHKa,
KPEKHHT (TepMHYECKUH, KaTaTMTHIECKHUIA), pH(OPMHUHT,
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35

Hedtb u e€ npoucxoxnenue. [IpomykTs
nepepaboTku HeTH, UX MPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B OBITY.
JlaGopaTopHbIe ONBITHI

1.0O3HakoMIIeHHE C 00pa3lamMu IIaCTMACC,
Kay4qyKOB U PE3UHBI
2.MonenupoBaHue MOJIEKYI apOMaTHYECKUX
yIJI€BOAOPOMOB.

36

KamenHblI#1 yroiab v NIpoIyKThl €ro
nepepaboTKH.

37

I'eHeTnueckas CBsI3b MEXAY Pa3INuHBIMH

KJIacCaMHM YIJIE€BOJOPOIOB

Boruuciienus

— OmpeeNIeHHe MOJIEKYJISIpHOI (hopMyJTBI

OpPraHUYeCcKOro BEIECTBA [0 MaCCOBBIM

JIOJISIM 3JIEMEHTOB, BXOISIIHNX B €r0 COCTAB;
— HaxOXKIECHUE MOJIEKYIIpHON (GopMyIsl

OpPraHUYeCcKOro COeIMHEHHS M0 Macce

(00BEMY) IPOIYKTOB CrOpaHUS;

— pacuéThl MO YPaBHEHUIO XMMUUECKOH

peakuuu

nponus. [IpoaykThl nepepaboTku HeTH, UX NPUMEHEHNE
B TIPOMBIIIIIEHHOCTHU | B OBITY. [ eHeTHYECKas! CBA3b MEXKIY
pa3sNUYHBIMH KJIACCAMU YIIIEBOJOPOIOB.

JdeMoHcTpanuu

Komnexnun «Hedte» 1 «YT0KIBY.
. JlabopaTopHbIe ONbITHI

1.03HakoMIIeHHe ¢ 00pa3lamMy IIacTMAcC, Kay4yKOB U PE3HHBI
2.MonenupoBaHue MOJIEKYT apOMaTHYECKUX YTIIIEBOJOPOIOB.
Boruucienus

— ompe/ieNieHHe MOJICKYJIIPHOH (POPMYJIBI OPIraHUUECKOTO
BELIECTBA [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASILHUX B €TI0
COCTaB;

— HaxX0XKJCHUE MOJEKYJISIPHON (OPMYITBI OPTaHMIECKOTO
coeMHeHus 1o Macce (00bEMY) IPOYKTOB CrOPaHHUS;

— PAcY€THI IO yPaBHEHUIO XUMUYECKOH pEaKuu

Tema 6. I'ajioreHnpou3BoOAHbIE YII€BOA0POIOB (4 1)

38

OJEeKTPOHHOE CTPOCHHE
rajJoreHONpPOU3BOIHBIX YTIIEBOAOPOIOB.
Peaxumu 3aMernienns rajioresa Ha
TUAPOKCOTPYIIITY, HUTPOIPYIIILY,
LIUaHOTPYIIITY, aMUHOIPYIIITY
JIaGopaTopHBbIi ONBIT
MopenupoBaHue MOJIEKYJ
raJoTreHIPOU3BOJHBIX YTIE€BOIOPOAOB.

39

JeiicTBUe Ha raOreHnpoOr3BOJHbIE BOJIHOTO
U CIIUPTOBOTO PACTBOPA MIEIOYH.
BzanmogeiicTBre quragoreHaaKaHOB

C MarHueM u IUHKOM. JleMoHcTpanust
duznyeckue CBOWCTBA yrieBOA0POIOB.
(pacTBOPUMOCTB).

9H€KTpOHHOC CTPOCHUC Ir'aJIOTCHONIPONU3BOAHBIX YTIJICBOAOPOA0B.

Peaxiuu 3amenieHus rajJoreHa Ha rUIPOKCOrpyIy,
HUTPOTPYMIY, LIHAHOTPYIIIy, aMuHOTpynny./leficTBue Ha

TaJIOTCHIIPOU3BOAHBIC BOAHOTO U CIMPTOBOI'O pacTBOpa EI0YH.

B3anmozelicTBre qUragoreHalkaHOB ¢ MarHUEM W IIHHKOM.
[lonsarue o METAJNIOOPTraHNUYCCKUX COCTUHCHUAX.
Vcnionp30BaHme TaOTeHIIPON3BOIHBIX B OBITY, TEXHUKE

Y B XUMHYECKOM CHHTE3E.

JdeMmoncTpanus

dusnvecKkue CBONCTBA YTIIEBOJOPOIOB. (PACTBOPUMOCTB).
JlaGopaTopHbIii ONBIT

MonenupoBaHHe MOJEKYI FaJIOTeHIIPON3BOTHBIX
YTIEBOIOPOIOB.

Boruncienust

— Ompe/ieNIeHHe MOJICKYIIIPHOH (POPMYJIBI OPIraHUYECKOTO
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40

Ilonsrue o METAJUIOOPTraHUYCCKUX
COCONHCHUAX. Hcnons3oBaHne
TaJIOTCHIIPOU3BOAHBIX B 6LITy, TCXHUKEC
U B XUMHYCCKOM CHUHTC3C.

41

KonrpoabHnas pabdora Nel

BEIIIECTBA 110 MACCOBBIM JOJISIM JIEMEHTOB, BXOJSIUX B €r0
COCTaB;

— HaxO0XKICHUE MOJIEKYISIPHON (pOpMyYIBI OpraHuIECKOTO
coenuHeHus 1o Macce (00bEMY) NPOYKTOB CTOPAaHUS;

— pacy€Thl 0 ypaBHEHUIO XUMUYECKOH peakuuu

Pa3nen 3. Kuciopoacoaep:kamue opranundeckne coexunenus (38 1)

Tema 7. Ciuptbl. ®enou (10 u)

42

Hpe[[eﬂ])HLIe OAHOATOMHBIC CITUPTHI.
CTpoeHre MOJIEKyIT (Ha TIpuMepe MEeTaHoIa
1 3TaHoa). [ OMOJIOTHUYECKHi psil, obImast
bopmyna, u3oMepusi, HOMEHKIATYpa,
KiaccupUKaIus.

43

®duznyeckue cBOMCTBA CIUPTOB. Bonopoanas
CBsA3b. XMMHYECKUE CBOMCTBA: peaKLuu
3aMeIIeHus, eTUAPaTalluH, OKUCICHUS,
B3aMMOJICHICTBHE C OPTaHUYECKUMU

1 HEOPTaHWYECKUMHU KHCIIOTaMHU.
JdeMoHcTpanuu

1. PacTBOpHUMOCTb CIIUPTOB B BOJIE.

2. BzaumoneicTBUE 3TaHONIA C HATPUEM.
3. OkucneHue THIOBOTO CIIUpPTa
JUXPOMATOM Kayusi (BO3MOKHO
HCIIONIb30BAHKE BHJICOMATEPHAIIOB).

44

KauecTBeHHast peakiius Ha OJTHOATOMHBIC
cnupTsl. [IpeacrasieHne 0 MexaHH3Me
peaximii HyKIeo(GHIBHOTO 3aMeIICHUS.
JladopaTopHbie ONbITHI

1. Peakmust rimmiiepuHa ¢ THAPOKCHIOM MEIU
(.

2. OKHCIeHNE STUIIOBOTO CIIUPTA B AJIbJIETH]T
Ha pacKaJIEHHON MEJTHOH MPOBOJIOYKE.

45

JlelicTBre 3TaHOJIA M METaHOJIAa HA OPTaHNU3M
yenoBeka. CriocoObl MOTyYEeHUS
U IPUMEHEHHE OJJTHOATOMHBIX CITUPTOB.

[IpenensHBIC OMHOATOMHBIC CITUPTHL. CTpOCHUE MOJIEKYII (Ha
npUMepe MeTaHoJIa U 3TaHouia). ['oMosorndeckuii psij, oomias
hopMyna, n30MepHst, HOMEHKJIATYpa, KIacCUPUKAIIHSL.
®duznyeckue cBOWCTBa CIUPTOB. BonopoaHas cBA3b.
XuMu4eckre CBOUCTBA: peaKlMU 3aMEeIleHUs], IeTUapaTaliy,
OKHUCJIEHHS, B3aUMOJEHCTBYE ¢ OpraHUYECKUMHU

1 HEOPTaHUYECKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJHOAaTOMHBbIE ciupThl. [IpeacTaBieHne o MexaHu3mMe peakuun
HyKJ1eo(HIbHOTO 3aMelieHus. JlelicTBre 9TaHOa U METaHoJIa Ha
OpraHu3M 4denoBeka. CriocoOb! OMyYeHIs U IPUMEHEHHE
OJIHOATOMHBIX CITUPTOB. [IpocThie 3(hUPhI, HOMEHKIATYpa

u nzomepusi. Oco6eHHOCTH PU3NIECKUX U XMMUUECKHX CBOWCTB.
MHoOroaToOMHbI€ CIIUPTHI: FTUJIEHTJIMKOJIb U TJIMLEPHH.
Du3nuecKre 1 XUMUYECKHE CBOMCTBA: peakliuy 3aMeleHus,
B3aMMO/IEHCTBUE C OPTaHUYECKUMHU U HEOPTAaHUIECKUMU
KHCJIOTaMH, KaYeCTBEHHAsl peakLysi HA MHOIOATOMHbIE CIIUPTHI.
JeiicTBre Ha opraHu3M geroBeka. CriocoObl MoTydeHust

Y IpUMEHEHUE MHOT0ATOMHBIX crupToB. Penon. Ctpoenue
MOJICKYJIBI, B3aMHOE BIMSTHAE THUAPOKCOTPYIIIH M OEH30IFHOTO
sapa. ®uzndeckne cBoiicTBa PeHoma. OCOOCHHOCTH XUMHYECKUX
cBOiicTB (perosa. KauecTBeHHBIC peaKIui Ha (PEHOIL.
ToxcuanOCTh Perona. CrocoObl MONYIeHHS U TPUMEHEHNE
(henona. deHonpopmanbaeruIHAS CMOIIA.

JdemoHcTpanuu

1. PacTBOpHMOCTh CIIMPTOB B BOJIE.

2. BzaumopeiicTBUe 3TaHONIa C HATPUEM.

3. OkucneHne TWIOBOTO CITUPTA TUXPOMATOM Kalus
(BO3MOXXHO HCIIOJH30BAHNE BHICOMATEPHAIIOB).
JlaGopaTopHbIe ONBITHI

1. Peaknus rmunepuna ¢ ruapoxcunoM menu (11).

- PackpeIBaTh CMBICIT N3y4aeMBbIX MOHSATHH
(BBLOETATH UX XapaKTepHBIC IPU3HAKH)

W TIPUMEHSATH TH TOHATHUS NIPU OTIMCAHUHT
COCTaBa M CTPOCHUS BEIIECTB, JUII OOBICHEHUS
OTAENBHBIX (D)AKTOB U SIBJICHUI

- Mlcionp30BaTh XMMHUYECKYIO CHMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOHi, COKpaIéHHOM) hopMyn
KHCJIOPO/ICOIEPKAINX OPTaHUUECKUX BEIECTB.

- YcraHaBIMBaTh IPUHAMIICKHOCTD
KHCJIOPOIOCOAEPIKAIINX OPTaHUYECKHUX BEIIECTB
K OIpeenéHHOMY KJIaccy MO COCTaBy
1 CTPOEHMIO, HA3bIBaTh UX 110 HOMEHKJIAType
ITUPAC; npuBoaNUTh TPUBHATIHHBIE HA3BAHUS
OTJEeNBHBIX MIPECTaBUTENCH
KHCJIOPOJICOIEPIKAIINX COSTNHEHHH.

- XapakTepu3oBaTh cOCTaB, CTPOCHHE,
pHUMEHEHHE, PU3NIEeCKHe U XUMHUECKUE
CBOMCTBA, B)KHEHIIINE CIIOCOOBI ITOTyIEHUS
MIPeACTaBUTENCH Pa3IMIHBIX KJIACCOB
KHCJIOPO/ICOIEPKAINX COSAUHEHH; BBISBIISATh
TEeHETUYECKYIO CBSI3b MEXIy HUMHU
U TIOATBEPXKAATh €€ HAIMUME YPABHEHUSIMU
COOTBETCTBYIOITNX XUMHUUECKUX PEeaKINi
C HCHOJIB30BAaHUEM CTPYKTYPHBIX (OPMYI
BEIIECTB.

- [lonTBepxknaTh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH KHCIIOPO/ICOEPIKAIIIX
OPTaHMYECKUX BEUIECTB OT ()YHKIHMOHAIBHBIX
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46

Hpocn,le 3(1)I/Ipbl, HOMCHKJIaTypa U U30MEpus.

Oco0eHHOCTH (PU3UIECKUX U XUMUIECKUX
CBOMCTB.

47

Ddu3nYecKue 1 XUMUUECKUE CBOMCTBA:
peaKuu 3aMCIICHNS, B3aHMMOJCHCTBUE
C OpTaHNYE€CKUMU U HEOPTaHNIECKNUMU
KHUCJIOTaMH, KAaYE€CTBEHHAs pE€aKIUsI Ha
MHOT'OATOMHBIC CITUPTHI.

48

Cnoco0sl NOJIyUCHHA U TPUMCHCHHUC
MHOTOAaTOMHBIX CITUPTOB.

49

®enon. CTpoeHHe MOJIEKYJIbI, B3aHMHOE
BIIUSIHAE THAPOKCOTPYIIIBI i GEH30IBHOTO
sapa. Guznueckue cBoMcTBa eHoIa

50

Oco0eHHOCTH XMMUUYECKHX CBOWCTB (heHOIa.
KauecTBeHHbIC peakuy Ha (GEHOI.
IIpakTHyeckas padora
Ne 4. PemieHne 9KCIEpIMEHTAIBHBIX 33124
1o TeMe «CrpThl ¥ (HEHOIIBI».

51

TokcuuHoCTh (penona. CriocoObl MoyueHHs
U IpUMeHeHue GeHona.
denonpopManbIeTHAHAS CMOJIA.

2. OKHCIIeHHE 3TUIIOBOTO CIIMPTA B abAETH] HA PacKaIEHHOM
MEIHON IPOBOJIOYKE.

[pakTuyeckas padora

Ne 4, Penienue sKCIIepUMEHTANBHBIX 3a/1a4 10 TeMe «CIUpTHI
u (eHombI».

Boruncienus

— oIpezeeHre MOJIEKYJISIPHOI (hOPMYIIBI OPraHUIECKOTO
BEIIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0
cocrag; 1o Macce (00BEMY) IPOTYKTOB CTOPAHHSL; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) IIPOIYKTOB PEaKIUy 1/
WJIN UCXOOHBIX BCHICCTB,

— pelIeHne pacuETHRIX 3a7ad Ha OTpeIeIeHUe O BBIX01a
MPOAYKTA PEAKIUU OT TEOPETHISCKH BO3ZMOKHOTO

Tema 8. Anbaeruabl. KapooHoBble KHCJIOTBI.
Cao:xnbie 3¢upsbl. Kupsl (20 4)

52

KapOoHHIbHBIC COCTUHECHNUS: allbACTHIbI
1 KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWILHOM Tpynibl. ['oMonornieckue
PSAIBI ATBIETUIOB U KETOHOB, 00IIIast
(dhopmyna, H30MEpPHUsI 1 HOMEHKJIATypa.

53

®du3nyecKue CBOMCTBA aJIbICTHI0B
1 KCTOHOB.

54

XuMUUeCKue CBONCTBA allbJEru10B
1 KETOHOB (peakIiy MIPUCOCTUHEHUS).

55

[IpencraBneHue o MeEXaHU3ME peakUui
HYKJI€O()UIHHOTO MTPUCOETNHEHHUS.

KapOoHMIbHEIE COCTMHEHUS: abICT U M KETOHBI.
DNEeKTPOHHOE CTPOEHUE KapOOHMILHOM TPYIITIBL.
I'omMosoruyeckue psiibl aIbJICTHI0B U KETOHOB, 0011ast hopMmyia,
HU30MEpUs U HOMEHKIaTypa. OU3nuecKue CBOMCTBA aJlbAErHI0B
M KETOHOB. XMMHUUYECKHE CBOMCTBA ajlbJCTHIOB U KETOHOB
(peakmuu mpucoeAnHenus ). [IpencTaBienne o MeXaHu3Me
peakiuii HykiaeopmIbHOTo prucoeqnHeHus. OKUCIIeHUE
aJIbJICTU/IOB, KAYECTBEHHBIE pEaKIUU Ha alibaeTu bl CIocoObI
MOJTyYEHUSI U IPUMEHEHHUE alIbJIETU/IOB H KETOHOB.
OIHOOCHOBHBIC TIPECIIbHBIC KAPOOHOBEIC KHCIIOTHI.
OCOOCHHOCTH CTPOSHUSI MOJIEKYJT KApOOHOBBIX KHUCIIOT.
W3omepust u HomeHknarypa. @u3sndeckue CBONCTBa,
BOJOPOJHBIE CBS3H. XUMUUECKUE CBOMCTBA: KUCIOTHBIE

IPYIII B COCTABE UX MOJICKYJI, OT B3aHMHOTO
BJIMSHUS QTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX.

- OnmUCHIBaTh COCTaB, XUMHYECKOE CTPOCHHUE
U IPUMEHEHHE KUPOB U YIIICBOJIOB,
XapaKTepU30BaTh UX 3HAYCHHE IS
KHU3HEIEATEeITEHOCTH OPraHU3MOB.

- Oco3HaBaTh OMACHOCTh BO3ICUCTBUS Ha
JKUBBIC OPTAHU3MBI ONPEICTEHHBIX
KHCIIOPOJCOICPKALINK OPIraHMYESCKUX BEILECTB
1 TIOACHATH Ha MpUMEpax CII0COOBI YMEHBUICHUSA
Y IIPEIOTBPALEHUS UX BPEAHOTO BO3IEHCTBUS
Ha OPraHU3M YeJIOBeKa.

- Ucnonp3oBath 00OIICHAYYHBIE METOMBI
TMO3HAaHUA IMPpU CaMOCTOATEILHOM
IUIAaHUPOBAHUHY, IPOBEACHHU M OIIMCAHHH
XAMHYECKOTO KCIIEPHUMEHTa (J1a00paToOpHBIe
U MPaKTUYECKHUE PabOTHI).

- CnenoBatb npaBuiiaM Oe3omacHol paboThI
B J1abOpaTOpHH MPH UCIIONB30BaHUU
XUMHUYECKON TIOCYIBl 1 00OPYOBAHMSI, & TaKXKe
mpaBuiiaM oOpalleHus ¢ BellecTBaMu
B COOTBETCTBUH C HHCTPYKLHSMH BBITOTHEHHUS
71a00paTOPHBIX ONBITOB U MPAKTHYECKUX PabOT
0 MOJTYYCHHUIO M M3YYCHUIO OPTAHMYECKUX
BEILECTB.

- [IpencraBiaTh pe3yIbTaThl IKCIIEPUMEHTA
B (pOpMeE 3arucH ypaBHEHUN COOTBETCTBYIOIINX
peakuMii U JeNnaTh BHIBOJBI HA HX OCHOBE.

- [IpOBOANTE BBIYKMCIICHUS IS OTIPEACIICHUS
MOJIEKYJISIPHOH (hopMyIibl OpraHM4ecKoro
BEILECTBA 110 YPABHEHHIO XUMUYECKOH peaKkLiu
U [0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSILINX
B €r0 COCTaB, a TAKXKEe Ha OIpe/IeIICHHE TOJIH
BBIXOJIa TPOYKTA PEAKIIUU OT TEOPETUUECKHU
BO3MOJKHOTO.

- CaMOCTOSITEIBHO IJIAHWPOBATh U
OCYIIECTBIISITH CBOIO TI03HABATEIbHYIO
JeATEIbHOCTh; IPUHUMATD aKTUBHOE YYacTHE B
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JdeMoHncTpanuu

1.KagecTBeHHBIC peakIiy Ha aIbIETHIHI (C
ruapokcuaoM quamMmmuHcepedpa(l)
u ¢ rugpokcunom Meau (II)).

56

OKUCJIEHUE ANIbIAETHI0B, KAYECTBEHHBIE
peaxmmu Ha anpaeruapl. CIiocoOBI TOTydIeHU
Y TIPUMCHEHUE aJIbJICTU/IOB U KCTOHOB

57

OmHOOCHOBHBIE TIpeIeTIbHBIC KapOOHOBEIE
KUCJIOTBL.

58

. OcoOeHHOCTH CTPOCHHS MOJIEKYTT
KapOOHOBBIX KuCIHOT. V3oMepns

1 HOMeHKIaTypa. Pusndeckue CBOUCTBRa,
BOJIOPOJIHBIE CBSI3U

59

XHAMHAYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peaxiys dTepUPUKAINN, PEAKIHH C YIaCTHEM
YTIEBOIOPOJAHOTO paguKana.

60

[NonsaTHe 0 MPOU3BOAHBIX KapOOHOBHIX
KHCJIOT: CJIOXHBIX 3QHpax, aHTHIPUIaX,
rajoreHaHruApUIax, aMuaax, HUTPUIIaxX

61

Oco0eHHOCTH CBOHCTB MypaBEUHOM
KHUCIOTHL. [leMOHCcTpanuu

2. X1MHYECKUE CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

61

MHoroo0pa3ue KapOOHOBBIX KHCIIOT.

63

Oco0eHHOCTH CBONCTB HENpeaeIbHbIX
W apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JIMKapOOHOBBIX KHCIIOT,
THIPOKCHKAPOOHOBBIX KHJIOT.

64

HpeﬂCTaBI/ITCHI/I BBICIIUX Kap6OHOBI)IX
KHCJIOT: CT€apruHOBasd, NaJIbMUTHUHOBAA,
OJICHHOBAA, JIMHOJICBAsA, IMHOJICHOBAs
KHUCJIOTHI.

65

CriocoObI OTyYCHUS ¥ IPIMEHEHHE
KapOOHOBBIX KUCIOT. [IpakTHYeckas padora
Ne 5. Penienue skcriepruMeHTaNbHbIX 33124 110
teme «KapOoHoBBIe KHCIOTHL. CIIOKHBIC
3(upb».

CBOMCTBA, peakiys ATepupUKany, Peakruy ¢ y4acTHEM
YTJIEBOJOPOAHOTO pagukaina. IIoHsITHE O TPOU3BOAHBIX
KapOOHOBBIX KHCJIOT: CIIOXKHBIX dPHpax, aHTUAPHIAX,
raJoreHaHruapuaax, aMunax, HuTpuiaax. OcCoOEHHOCTH CBOWCTB
MYpaBbUHOM KHUCIOTH. MHOT00Opa3ne KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBONCTB HENPEACIbHBIX U apOMaTHIECKUX
KapOOHOBBIX KUCIIOT, TMKapOOHOBBIX KHCIIOT,
THJPOKCHKApOOHOBBIX KWIIOT. [IpencraBuTesiu BEICIIHX
KapOOHOBBIX KUCIIOT: CTCAPHHOBAs, TAIbLMUTHHOBAS, OJICHHOBAS,
JIMHOJIeBas!, TMHOJIEHOBAs KUCIOTHL. CHOCOOBI MONTyUeHHs
U IPUMEHEHHE KapOOHOBBIX KUCIOT. CII0KHBIE S(UPHI.
I'omonorudeckuii psia, obmas Gopmyra, n3oMepus
¥ HOMEHKJIaTypa. Pu3nveckue u XUMUYECKHe CBOMCTBA
(rugponu3 B KUCIIOH U menodHoi cpene). Kupol. CtpoeHue,
(u3HUecKre U XUMHYECKHE CBOWCTBA: THAPOJIN3 B KHCIIOH
u menovHoi cpene. OcoOCHHOCTH CBOMCTB )KHUPOB, COAEPIKALIIX
OCTaTK{ HENpeIeNIbHBIX )KUPHBIX KUCIOT. JKupbl B ipupoe.
MBpBUIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE
neiictBue. [ToHsATHE O CHHTETHYECKNX MOIOIINX CPEICTBAX
(CMO).

JdeMoHcTpanuu

1.KauecTBeHHBIE peakIy Ha aJbIETHIBI (C THAPOKCHIIOM
nuamMuHcepeopa(l) u ¢ runpokcunom meau (11)).

2. XUMHUYECKHEe CBOMCTBA pacCTBOPA YKCYCHOU KUCIIOTHI.
[pakTnuyeckas padora
Ne 5. Pemienue skcriepuMeHTaNbHbIX 33124 110 TEME
«KapOoHoBbie KUCTOTHI. CII0XKHBIE 3DUPBD.

Boruncienust
- ope/ieJICHne MOJIEKYJIIPHON ()OPMYJIBI OPraHHYECKOTO
BEIIIECTBA 110 MACCOBBIM JIOJISIM AJIEMEHTOB, BXOSIINX B €T0
cocTaB; 1o Macce (00BbEMY) MPOTYKTOB CrOPaHus; 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIMN
W/UITM UCXOJIHBIX BEIIECTB;

— peleHne pacuETHRIX 3a7ad Ha ONpeieIeHNe JOIH BBIX01a
MPOJYKTa PEaKH OT TEOPETUUECKH BO3MOKHOTO

rpynnoBoi yueOHO! AesATeIbHOCTH
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CnosxHsle a¢upsl. ['oMonorndeckuii psn,
obmras hopmyma, H30MEpHs 1 HOMEHKIATYpa.
Du3nYeECKHe U XUMUYECKUE CBOMCTBA
(TUIpOSH3 B KUCIION U MIENOYHOH cpefie).

67

Kuper. Ctpoenne, puzmyecke
1 XMMHYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOM
U LIEJIOYHOU cpefie

68

. OcoOGeHHOCTH CBOCTB KHUPOB, COACPIKALIIX
OCTaTKH HEIPEACTbHBIX KUPHBIX KHACIIOT.
JKups! B mpupoze.

69

MEL14 KaK COJIH BBICIIIMX Kap6OHOBLIX
KHUCJIOT, UX MOIOIICC ,Z[eﬁCTBHe.

70

[MoHsATHE O CHHTETHYECKUX MOIOIINX
cpencrax (CMC).

71

KonTpoabHblii TECT

Tema 9. Yriaesoasbl (8 u)

72

OOm1ast XxapaKTepUCTHKA yTIICBOJIOB.
Knaccugukarus yraeBogos (MOHO-, -
U TIOJTUCaXapHJIbl).

73

MoHocaxapu/sl: [I0K03a, GpyKTo3a,
rajiaktosa, pu6o3a, 1e30Kkcupubo3a.
dusnvecKue CBONCTBA M HAXOXKICHUE

B nipupoie Onruueckas uomepus. Konpuaro-
nenHadg TayToMEpUs Ha NMMPUMEPE MOJICKYJIbI
TJIFOKO3BI, IPOEKIINU Xeyopcea, o- 1 B-
AQHOMEPHI TIFOKO3HI.

74

dorocuHTE3

75

XUMHUYECKHE CBOMCTBA IJTFOKO3bI: C y4aCTHEM
CIUPTOBBIX U AJBJAETUAHON TPYIII, CIUPTOBOE
1 MOJIOYHOKHCIJIOE OPOKEHHE TITFOKO3HI.
IIpumeHeHue II0Ko3bl, €€ 3HaUeHNe

B )KU3HCACATCIBHOCTH OpraHu3Ma
JlaGopaTopHbIe ONBITHI

OO1mmas xapakTepucTuKa yriaeBonos. Kimaccupukanus yriesonos
(MoHO-, t1- ¥ IoaKcaxapuabl). MoHOCaxapHsl: TIIIOK03a,
(hpykTOo3a, ragakTo3a, pudosa, nezokcupudosa. Pusnueckue
CBOMCTBA U HaXoXJeHue B npupoje. PorocunTes.OnTuueckas
nzomepus. Konpuaro-nenHas TayToMepHs Ha IpUMepe
MOJIEKYJIbI TJTFOKO3BI, POEKINU Xeyopca, 0- U B-aHOMepEI
[JIIOKO3bl. XMMHUYECKHUE CBOMCTBA IJIFOKO3bI: C y4aCTHEM
CHHMPTOBBIX U albIETUAHOMN Py, CIUPTOBOE U MOJIOYHOKHCIIOE
OpokeHue TIIoK03bL. [I[pruMeHeHue TII0K03kI, €€ 3HaUeHHEe

B )KM3HEESATEIBHOCTH OpTraHu3Ma. Jlucaxapuasl: caxaposa,
MaJbTO3a U JJakTo3a. BoccranaBnuBaromue u
HEBOCCTaHABIMBAIOLIUECS AUcaxapuabl. I mapoaus nucaxapumios.
HaxosxneHne B mpupo/ie ¥ MpUMEHEHNE TUCaXapuIoB.
INonucaxapunabl: kpaxMai, TIUKOTeH U Lenono3a. CTpoeHue
MaKpOMOJIEKY KpaxMala, IIUKOreHa U LEJUTI0NI03bL.
®duznyeckue CBOWCTBA KpaxMalla U LEJUI0JI03bl. XUMUYECKUE
CBOMCTBA KpaxMaia (TUAPOJIU3, KAUECTBEHHAs peaKIys

¢ oJ1oM). XMMHUYECKHE CBOMCTBA EJUTIONO03BI (THIPOJIU3,
noJrydeHue 3QUpoB 1010361 ). [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIH MIEINK).

JlaGopaTopHbIe ONBITHI
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1.B3anmMoelicTBre pacTBOpa IIIFOKO3HI C
rugpokcugom mean (I1).

76

I[Hcaxapmu,l: caxapo3sa, MaJIbTO3a 1 JIAKTO3a.

BoccranaBnuBaroiye u
HEBOCCTAHABJIMBAIOIINECS AUCAXAPUIBI

77

TMonucaxapuabl: KpaxMal, FITUKOTeH
u nesntoo3a. CTpoeHrue MaKpOMOJIEKYIT
Kpaxmaja, IIMKOTeHa U 1eIUTI0NO03bI.

1.B3aumopeiicTBHe pacTBOpa INIIOKO3BI €
runpokcugom mean (11).

2.B3anmopercTBIe Kpaxmala ¢ HOJIOM.

Bbrunciaenus

— OIpeieNIeHUEe MOJICKYIAPHOM (OPMYITBI OPraHUIECKOTO
BEILIECTBA 110 MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIINX B €T0
cocrag; 1o macce (00bEMY) IPOAYKTOB CTOPAHUS; O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOTYKTOB PEaKIIUH 1/
W UCXOTHBIX BEIICCTB;

— peleHue pacuETHRIX 3ajad Ha OMPEIEIICHUE O BhIX01a
MPOAYKTA PEAKIIMU OT TEOPETHUCCKU BO3ZMOKHOTO

78

®du3nueckue CBOMCTBA KpaxMasa

U IIEJUTI0JI03bI XMMUYECKHUEe CBONCTBA
LEJUTIONIO3BI (THAPOII3, TOTyYeHHE d(PHPOB
LeJUTI0J10361). JIaGopaTopHbIe ONBITHI
2.B3anMozeiicTBrEe KpaxMasa ¢ HOJO0M.

79

INonsTre 00 MCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIENK).

Pa

3ne1 4. A3oTcoaepskanue opranuueckue coequnernus (12 u)

Tema 10. AMuHbI. AMUHOKHUCIO0THI. Besiku (12 4)

AMWHBI — OpraHUYecKUe ITPOU3BOAHBIC AMMHAKA.
Kiaccudukanms aMuHOB: anudaTHdecKue U apoMaTHuECKHe;

80

AMMHBI — OpraHUYeCcKUe MPOU3BOIHBIE
ammuaka. Knaccupukanys aMUHOB:
anupaTHUeCKUe U apOMaTHYECKHUE;
NIepBUYHbIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MOJIeKyI1, oomas popmyia,
W30MepHsi, HOMEHKIIATypa U (pU3nuecKue
CBOWCTBA.

MepBUYHbIE, BTOPUYHBIC U TpeTuuHble. CTpOSHNE MOJIEKY,
o0mras popmya, M30MepHs, HOMEHKIIATYpa U (PU3UIECKUE
CBO¥CTBa. XUMHUYECKUE CBOMCTBA aTN(paTHICCKUX aMUHOB:
OCHOBHBIE CBOICTBA, AJIKUIMPOBAHUE, B3aUMO/ICHCTBHUE
MEPBUYHBIX AMUHOB € a30TUCTON KuciaoTo. Conu
AJKWIAMMOHUS. AHMIIUH — MPEACTaBUTEIb AMUHOB
apoMarudeckoro psga. CtpoeHue anminHa. B3anMHoe BIusiHue

81

XUMHYECKHE CBOMCTBA aJ'II/I(l)aTI/I‘ICCKI/IX
AMHWHOB: OCHOBHBIC CBOﬁCTBa,
AJIKUJIIMPOBAHUE, B3aMOJCHCTBHUE
NEPBUIHBIX AMUHOB C a30TUCTOM KUCIOTOM.
Col alIKUJIaMMOHHUS.

TPYIIIT aTOMOB B MOJIeKye aHmTHHAa. OCOOEHHOCTH XUMHYECKUX
cBOlCTB aHmnnHa. KayectBeHHbIe peaknny Ha aHMIMH. CriocoOb!
MOJIy4EHHUS ¥ IPUMEHEeHHEe alnpaTHdecKnx aMrHoB. [lomydenne
aHWINHA U3 HUTpoOeH3oma. AMuHOKHCIOTH. HomenkmaTypa

u u3oMepusi. OTAenbHbIE PECTABUTENN (.-AMUHOKUCIIOT:

82

AHUINH — MMpeaACTaBUTEIbL AMUHOB
apomaru4eckoro psa. CTpoeHUe aHWIINHA.
B3anMHOe BIHSHUE TPYIIIT AaTOMOB

B MoJiekyJe anunuHa. OcoObeHHOCTH
XUMHYECKUX CBOMCTB aHUJIMHA.

TJIMOWH, aJlJaHUH, q)eHI/IJ'[aI[aHI/IH, CCpHYH, IITyTaMUHOBAA KUCJIOTA,
JIN3UH, HUCTCHH. OnTuyeckas N30MEPUA aMHUHOKHUCIIOT: D-ulL-
aMHUHOKHCIIOTEL. DH3ndecKkre CBOMCTBA aMHUHOKHCIIOT.
XuMHYECKHE CBOMCTBA aMHUHOKHCIIOT KaK aM(i)OTepHI)IX
OPraHn4CeCKux COQJIPIHCHPIﬁ, peakuusd MOJIMKOHACHCAIUH,

- PackpeIBaTh CMBICI H3y4aeMbIX MOHSITHI
(BBLAETATH UX XapaKTepHBIC IPU3HAKH)

U TPUMEHSTD 3TH MOHSATHS PU ONUCAHUH
COCTaBa M CTPOCHUS BEIECTB, U OOBICHEHUS
OTAENBHBIX ()AaKTOB U SIBIICHUI.

- Mcnonp30BaTh XUMHUECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) popmy
a30TCOZAEPKALIUX OPraHMYECKUX BEILECTB.

- OnpenensaTh MPUHAIICKHOCTD
a30TOCOIEP2KallUX BELIECTB K ONPENCIEHHOMY
KJIacCy 10 COCTaBy CTPOCHUIO, HA3bIBATh UX I10
Homenkinarype IUPAC; npuBoauts
TPUBHUAJIbHBIE HA3BaHHS OT/AEIbHBIX
IIPEICTaBUTENEH.

- XapakTepu3oBaTh COCTaB, CTPOCHUE,
NIpUMEHEeHHe, (PU3NUECKHE 1 XUMUUECKHE
CBOMCTBA, BXKHEHIIINE CIIOCOOBI ITOTyIEeHUS
TUIWYHBIX MIPECTaBUTEINCH a30TCOAEPIKAIINX
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83

KauecTBenHble peakiuy Ha aHWIMH. CHOCOOBI
NOJTy4eHHS ¥ IPUMECHEHHE ATU(PaTHICCKUX
aMuHOB. [loydeHne aHWINHA U3
HUTPOOEH301a.

84

AMuHOKucnoTel. HoMeHknatypa u uzomepus.
OTnenpHbIe NPEACTABUTEIH (--AMHIHOKHCIIOT:
TJIMLWH, aJTaHWH, (PeHUITANaHUH, CEPUH,
[IIyTaMUHOBAs KUCJIOTA, JIU3UH, [IUCTEHH.
Onruueckas u3oMepHs aMHHOKUCIOT: D-m L-
AMHWHOKHCJIOTHI

85

duznyeckrue CBONCTBa aMUHOKUCIIOT.
XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(pOTEPHBIX OPraHUYCCKUX COCITUHCHUH,
peaxiyst MOJUKOHICHCAIH, 00pa30BaHKe
nentuaHoH cBs3u. IlpakTudeckue padboTsl
Ne 6. Pemienue skciepuMeHTaIBHBIX 33124
0 TeMe «A30TCOAePIKAIIUE OPTAHUIECKUE
COCITMHCHUS

86

buonornueckoe 3HaueHNEe aMHHOKHUCIIOT.
Cunres u TUAPOJIN3 NETITUAOB.

87

BeJku Kak MpUPOIIHBIE MOJTUMEPBI.
IMepBuuHasi, BTOpUYHAS M TPETHIHASL
CTPYKTYpa OCJIKOB.

XUMHUUYECKUE CBOICTBA OSITKOB: THIPOIIHU3,
JICHAaTypalKs, KaueCTBEHHBIC PEaKIMU Ha
Oenku. leMoHcTpanmumn

1.PacTBOpenue OenkoB B BOJE.

2. leHatypanust 6€JIKOB M HarpeBaHHU.
3. llBeTHbIe peakiuu Ha OJIKH.

88

[TonsTHe 00 a30TCOAEPIKAIITUX
TeTePOIMKINIECKUX COCTUHCHHUSX.
[IupuMHIMHOBBIE U IyPUHOBBIE OCHOBAHMUSL.

89

HyKJ’ICI/IHOBBIe KHCJIOTBI: COCTaB, CTPOCHUEC

n Ouonoruueckas pois. [IpakTuyeckne
padoThl Ne 7. Pemenne 3KCTIepIMEHTATBHBIX
3a7ad4 1o Teme «PacnoszHaBaHue

obpazoBaHue MEeNTUAHON CBsA3U. buonornueckoe 3HaueHHE
amMuHOKHCIOT. CHHTE3 U TUAPOIN3 enTHuaoB. bemku xak
MIPUPOIHEIE TTOMMMEpPHI. [lepBuUHast, BTOpUYHAS U TPETUIHAS
CTPYKTypa 0€IKOB. XMUMHYECKHIE CBOWCTBA OCJIKOB: THAPOIIU3,
JICHATypallvs, KaYeCTBCHHbIC peaknuu Ha oenku. [Tonsrue 06
a30TCO/IePIKAIINX TeTEPOIMKINICCKAX COCTUHCHUAX.
[MupumuIMHOBBIE U TypUHOBBIE OCHOBaHUS. HykienHoBbIE
KHCJIOTBI: COCTaB, CTPOCHUE U OMOJIOTHYECKAS POJIb.
JdeMoHcTpauuu

1.PacTBopenue GenKoB B BOJE.

2. lenatypanus O0eiIKOB IIPU HArpeBaHUU.

3. LIBeTHBIC peaKkIuu Ha OCTIKH.

IpakTnyeckune padoTbl

Ne 6. Penienne skcrieprMeHTaNbHBIX 33/1a4 110 TEME
«A3oTCoIeprKalre OpraHNIeCcKUue COCTUHEHIUS)

. Ne 7. Pewuenue skcriepuMeHTANBHBIX 3aa4 10 TEME
«Pacno3HaBaHue OpraHUYeCKUX COCAUHEHUN».

Bbruncienus

— oTIpeieNieHue MOJISKYIIPHOH (OpMYIIBI OPraHMYECKOTO
BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €70
cocTaB; 1Mo Macce (00bEMY) IPOAYKTOB CTOPAHHUS; TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB pEaKIIuy 1/
WJIM UCXOJTHBIX BEIIECTB;

— pernieHue pacu€THBIX 3a/1a4 Ha ONpeJIeIeHHe O BHIX01a
MPOAYKTA PEAKIHU OT TEOPETHIECKH BO3ZMOKHOTO

COCIMHEHUN.

- OnuCHIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBa OEIIKOB; MOSCHATH HA IPUMEpax
3HaueHHe OEJIKOB ISl OpraHu3Ma 4eJIoBeKa.

- [IpoBOAMTE BBIYMCIICHHUS TSI OTIPEAEIICHUS
MOJIEKYJIIPHOH (pOPMYITBI OPTaHUIECKOTO
BEILIECTBA [0 MAaCCOBBIM JOJISIM 3JIEMEHTOB,
BXOJUSIIIMX B €r0 COCTaB, a TaKXkKe 0
YPaBHEHHUSIM XUMHYECKUX PEaKmuii.

- Mcrionb30BaTh 00IIEHAYYHBIE METOIBI
MO3HAHUA — Ha6J’IIOI[aTI) U OIIHMCHIBATH
J€MOHCTPANOHHBIH SKCTIEPUMEHT.

- CaMOCTOSITeNIFHO TIAHUPOBATH U
OCYLIECTBIISITH CBOIO II03HABATEIIHHYIO
JEeATEeIIBHOCTh; IPHHAMATh aKTUBHOE
ydJacTHE TpYINOBOH y4eOHON NESTEIbHOCTH
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OpraHUYCCKUX COCIUHECHMIN.

90

KonTtponbnas padora Ne 2

Pa3gen S. BeicokoMoJiekyIsipHbIe coeiMHeHus (6 9)

Tema 11. Beicokomoieky isipHbie coequHeHus1 (6 1)

91

OCHOBHEBIE OHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTCIICHb NMMOJIMMEpU3AllNU, CPCIAHIA
MoJleKyIsipHas Macca. OCHOBHBIE METOABI
CHHTE3a BEICOKOMOJIEKYJIIPHBIX
COEIMHEHUI — MOJIMMEpU3aLNs

U NIOJMKOHACHCALUA.

92

[IpencraBnenue cTepeo peryysspHOCTH U
Ha/IMOJICKYJIIPHOH CTPYKTYpE MOJIMMEPOB,
3aBHCUMOCTDH CBOMCTB TOJIMMEPOB OT UX
MOJIEKYJISIPHOTO M HaIMOJICKYJISIPHOTO
crpoeHnus. [lonumepHble MaTepHUabl.
JdeMoHcTpanuu

1.00pa31b! TPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB, PE3UHBL.

93

[Tnact™acchl (MOMUATHIICH, HONUIIPOTIHIICH,
MOJMBUHHUIIXJIOPH L, TOJTUCTHPOIL,
MOJUMETUIIMETAKPHJIAT, OJIUKAPOOHATHI,
MoJMATIIIEHTepedTaar).

94

Yrunuzanys u nepepadboTKa IIacTHKA.
OnacToMepsl: HATypalbHbIA KayuykK,
CHUHTETHYECKHE KayqyKH (OyTaaneHOBBIH,
XJIOPOTIPEHOBBIH, N30TPEHOBBIN) M CHIINKOHEI.
Pesuna /lemoHcTpanuu

2. Buneodparmenr «Bynkannzammys
PE3UHBI».

OCHOBHBIE TIOHATHSI XUMHUH BBICOKOMOJICKYIIIPHBIX COCMHEHHI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
HOJMUMEPH3aLUY, CPEH MOIeKysipHas Macca. OCHOBHBIE
METOBI CHHTE3a BBICOKOMONEKYIISIPHBIX COCTUHEHU —
MOJIMMEpH3aLMs U oynKoHaeHcanus. [Ipencrasnenue crepeo
PEryISpHOCTH U HAJAMOJIEKYJISIPHOM CTPYKTYpE MOIMMEPOB,
3aBHCHUMOCTb CBOICTB NOJTMMEPOB OT UX MOJEKYISIPHOrO

U HaJMOJEKYIApHOro crpoenus. [lonrMepHbie MaTepUasl.
ITnacTtmaccel (TONMUATHIICH, TOJIUIIPOIIIICH, TOJTUBHHUIXIOPU,
MOJIMCTHPOJI, TOJTMMETHIMETAKPIIIAT, TOJIMKApOOHATEHI,

nonudTUIEHTepedTanar). Y THiIn3anus 1 nepepaboTka MiIacTHKa.

DOnacToMepsl: HaTypaJIbHBIN KaydyK, CAHTETHUECKHE KayudyKH
(OyTazMeHOBBIH, XJIOPOIIPEHOBBIH, N30TIPEHOBBIN) U CHIINKOHBI.
Pesnna. Bonokna: HaTypanbHbIe (IIE€PCTh, MENK),
HCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETHUECKUE
(xanpoH u naBca). [TonmMeps! criennanbHOTO Ha3HAYCHUS
(tedutoH, KeBIap, HMEKTPONPOBOISIINE OTUMEDHI,
6ropasnaraeMble OJTUMEPHI).

JdeMoHcTpanuu

1.06pas1s! NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC,
Kay4JyKOB, PE3UHBI.

2. BuneogparmeHt «BynkaHU3aIMs PE3HHBD.

IIpakTnuyeckas padora Ne 8.

Pemenne skcnepuMeHTanbHBIX 33a4 0 TeMme «Pacno3HaBanue
TTACTMACC M BOJIOKOH»

- BiiageTs u3y4aeMpIMH XUMHYECKHUMH
HOHATUSIMH: PACKPBIBATh CMBICI H3y4aeMBbIX
HOHATUI U TIPUMEHATH 3TH HOHSTHUS [IPU
OIMCaHUH COCTaBa H CTPOCHUS
BBICOKOMOJIEKYJIIPHBIX OPraHUYECKHX BEILECTB,
JUISL OOBSICHEHHUS OT/IENIbHBIX (DaKTOB U SIBJICHUIA.
- Mcnonp30BaTh XUMHUYECKYIO CHMBOJIHKY IS
COCTaBIICHUS CTPYKTYPHBIX (POPMYJT BEILIECTB
(MOHOMEpOB U TOJIMMEPOB) U YPaBHECHUIA
peaKHil MONUMEPU3aLUH H TTOJTMKOHIACHCALIH.
- OnuCHIBaTh COCTAB, CTPOCHUE, OCHOBHBIC
CBOMCTBa M IPUMEHEHHUE Kay4yKOB, Handoiee
pacnpocTpaHEHHBIX BUIOB IUIACTMACC U BOJIOKOH
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BonokHa: HaTypasnbHbIe (II€pCTh, MENK),
HCKYCCTBEHHBIE (BHCKO3a, allETATHOE

BOJIOKHO), CHHTETHUECKHE (KaIllpOH U JIABCaH).

96

[Monumeps! crienMaNbHOTO Ha3HAYECHUS
(Tetion, KeBmap, 3JIEKTPOIIPOBOIAIINE
MTOJIMMEpHI, OnopasznaraeMble IOJIHMEPHI).
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TEMATHYECKOE IVNTAHUPOBAHUE YYEBHOI'O ITPE/IMETA «XUMMS»
11 KJIACC. OBIIAS U HEOPTAHUYECKAS XUMMUS
(3 u B Hexemo, Bcero 105 4, u3 Hux 10 4 — pe3epBHOE BpeMsl.)

Neni/mt

IIpnMepHbIe TeMBbI, pACKPBIBaIOIIHE
JaHHBII pa3es NPorpaMMbl, H YHCI0
4acoB, OTBOJAMMOE Ha UX U3yYeHHe

OcHoBHOe coJep:KaHHe

OcHoBHBIE BUABI 1eATEIbHOCTH
ol0yuamommuxes

Pasnea 1. Teoperuueckue ocHOBBI XumMuu (36 4)

Tema 1. Ctpoenue atoma. Ilepuoanyeckmii
3akon u Ilepuoguyeckas cucrema
xuMu4deckux ieMenToB Jl. U. MenaesneeBa
8 1)

Atom. CocTaB aTOMHBIX €p. XUMUYECKHUH a1eMeHT. 30TomBI.
KopryckynapHO-BOJIHOBON Ayan3M, IBOMCTBEHHAs IPUPOIA
anekTpoHa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YUCIA. DHEPTETUUECKUE YPOBHU U NOYPOBHHU.
ATtomHBIe opOuTamu. Knaccudukamus XUMITYECKIX JIEMEHTOB
(s-, p-, d-, f-anements). Pacnpenenenue 31eKTPOHOB 110
ATOMHBIM OpPOUTAIISM; IPHHIIAT MUHUMYMA SHEPTHH, TIPHHIIATT
[Maynm, npasmino XyHna. DIeKTPOHHBIE KOHPHUTYPAIHH aTOMOB
9JIEMEHTOB TIEPBOTO — YETBEPTOTO MEPHOJIOB B OCHOBHOM

1 BO30Y)KIEHHOM COCTOSIHUH, DIICKTPOHHBIC KOH(PUTYPAIIH
noHOB. [ToHsATHE 00 YHEPTUU HOHHU3ALINH, SHEPTHU CPOJICTBA

K JIEKTPOHY. DIEKTPOOTpHULIATeTIbHOCT. [leprnoanueckuii 3akoH
u llepuoanueckas cucTeMa XUMHUIECKHX JIEMEHTOB

. Y. MengeneeBa. CBA3b NEPUOIUNUECKOTO 3aKOHA

u [lepnoanueckoil cuCcTeMbl XUMUYECKUX 3JIEMEHTOB

C COBPEMEHHOM TEOpHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHECHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX M CJIOXKHBIX BEIIECTB 10 TPYIIIAM U IIEPUOJIaM.
3Hauenue nepuoandeckoro 3axkona J1. 1. Mennaeneena.
JemoncTpanus

Bunsr Tabmun «[lepromudeckas cucreMa XUMHISCKIX
anemenToB JI. . Menneneenay

- PackpeIBaTh CMBICIT N3yJaeMBbIX MOHSATHI
(BBLOETATH UX XapaKTepHbIC IPU3HAKH)

U MPUMEHATH 3TH MOHATHUS IPU OIMCAHUH
COCTaBa M CTPOCHUS BEIIECTB, JUII OOBICHEHUS
OTAENBHBIX ()AKTOB U SIBIICHUI.

- PackpsIBaTh CMBICT IEPUOINIECKOTO 3aKOHA
. Y. MenneneeBa 1 JEMOHCTPUPOBATH €TO
CHCTEMAaTH3HUPYIOILYI0, OOBSICHUTENBHYIO
U MPOTHOCTUYECKYIO (YHKITUH.

- XapakTepn3oBaTh IEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30Yy>KIEHHOM
COCTOSIHUM) U MOHOB XUMHUYECKUX DJIEMEHTOB
MepBOr0O—4YETBEPTOTO MEPHOJOB U UX
BaJICHTHBIE BO3MOXHOCTH, CIIOJIB3YSI TOHSATHS S-
, P-, d-35IeKTpOHHBIE OPOUTAIIH, SHEPTETHIECKIE
Y-POBHH.

- OOBSICHATD 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHHH 110 MepHoiaM U TPYIIam
Ilepuonuueckoii cuctemsl J{. 1. Menneneepa

Tema 2. CTpoeHue BelecTnBa.
Muoroo6pa3sue Beutects (10 u)

Xumuueckas cBsi3b. BUbl XUMHUUECKO CBSA3H: KOBaJICHTHAS,
WOHHAsl, MeTaJuTYecKasi. MexaHn3Mbl 00pa3oBaHus
KOBQJICHTHOM CBSA3M: OOMEHHBIHN U JOHOPHO-aKIIEIITOPHBEIH.
Oueprus 1 AnuHa cBsi3U. [1oNIpHOCTD, HANIPABIEHHOCTh

U HaCBIIIAEMOCTb KOBAJICHTHOU cBsA3U. KpaTHble cBA3M.
BonoponHas cBsi3b. MexXMOJIEKYJISIPHbIE B3AUMOACHCTBUSL.

- PackpbIBaTh CMBICT M3y4aeMbIX IOHATUI
(BBLIEJIATH NX XapaKTePHbIE IPU3HAKN)

U TIPUMEHSTH 3TH MOHATHUS IPU OTIMCAHUH
COCTaBa M CTPOCHUS BEILECTB, U1 O0BICHEHUS
OTAENBHBIX ()AaKTOB U SIBJICHUI.

- OnpenensaTh BUJ XUMHUYECKON CBSI3U

49



BaneHTHOCTb U BaleHTHBIE BOBMOXKHOCTH aTOMOB.
I'mbpnansanns aToMHBIX opOuTaneil. CBSI3b AIeKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUYECKUM CTPOSHHEM (Ha
NpUMepe COeMHEHUH 3JIEMEHTOB BTOPOT'O NIEPHUOAA).
IIpencraBnenus o KOMILIEKCHBIX coequHeHusX. CoctaB
KOMIUIEKCHOTO MOHA: KOMIIEKCOO0Pa30BaTellb, TUTAHIbL.
Koopnunanuonsoe yncno. HomeHknaTypa KOMIJIEKCHBIX
coeqMHEeHu. 3HaueHne KOMIUIEKCHBIX coequHeHul. [lonsatue

0 KOOpAMHAIIMOHHON XUMHH. BemecTBa MOJIEKyIAPHOTO

U HEMOJICKYIISIPHOTO CTPOEHHUA. THUIIBI KPUCTAITMYECKIX
peméToK (CTpYKTYp) U CBOMCTBa BemiecTB. [lonaTue

0 JUCIIepCHBIX cucTeMax. MicTuHHBIe pacTBOpBL. [IpencraBienue
0 KOJUIOMIHBIX pacTBOpax. CrocoObl BEIpaXKeHUS] KOHIIEHTPALUH
PacTBOPOB: MaccoBas A0JIs BEIIECTBA B pacTBOPE, MOJIIpHAs
KOHIIeHTpanus. HacbllieHHbIE 1 HEHACHIILIEHHBIE PACTBOPEI,
pactBopuMocTh. Kpucramnoruaparsl. Knaccudukars

U HOMEHKJIaTypa HEOpPraHUYECKUX BEIECTB.

JdemoncTpanusa Mozeny KpUCTaNIMNYECKUX PEILETOK.
Boruucienus

— C UCIOJIb30BaHUEM IIOHATUI «MACCOBas J0JIs1 paCTBOPEHHOTO
BEIIIECTBAY, «MOJISIPHAS KOHIICHTPAIIH»

(KoBaneHTHAas, HOHHAS, METAJUTMYECKAs,
BOJIOPO/HAS) B COSAMHEHISIX, TUII
KPUCTaJUTHIECKON PeMIETKH KOHKPETHOTO
BELIECTBA.

- OOBSACHATH MEXaHU3MBI 00Pa30BaHUS
KOBAJICHTHOH CBSI3M (OOMEHHBIN U TOHOPHO-
aKILENTOPHBIN). 6 OnpenensiTh BaIEHTHOCTh
U CTENEeHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB
B COCAMHEHISX Pa3IHYHOTO COCTABA.

- OOBSCHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BUJIa XUMUYECKON CBSA3H U THUIA
KPUCTAJUTHICCKOM PEIIETKI.

- [IpoBOIUTH BEIYUCIICHUS C UCTIOBE30BAaHIEM
TIOHATHS «MaccoBas JI0JIsl BEIIECTBA
B PacTBOpE»

Tema 3. Xumunueckue peakuuu (18 u)

Kraccudukanms XuMUIeCKHUX peakunii B HEOpraHUIeCKOH

U OpraHNYecKOl XUMHUH. 3aKOH COXPAaHEHHs MacChl BEIECTB;
3aKOH COXPaHEHMsI U IIPEBPALLEHUS S3HEPTUU IIPU XUMUUECKUX
peakusix. TernoBble 3 PEKT XUMHIECKUX PEaKIHi.
Tepmoxumuyeckue ypaBHeHHA. CKOPOCTh XUMHUECKON peaKin,
e€ 3aBUCHMOCTb OT pa3In4HbIX (hakTOpoB. ['OMOreHHbIE

U reteporeHHsle peakuuu. Karanus u kaTanmsaTopsl.

O6paTI/IMI)Ie u H€06paTI/IMI)IC peakuuu. XuMuaeckoe paBHOBECHC.

KoncTraHnTa XMMHUUYECKOTO PpaBHOBECH. (DaKTOpBI, BIIMAOLIINEC HA
M0JIOKEHHNE XMMHUYECKOTO paBHOBECHS: TeMIIepaTypa, 1aBjIeHue
Y KOHLIEHTpAIMK BEIECTB, YYaCTBYIOIUX B peakuuu. [IpuHuun
Jle latense. DnekTponutuieckas aucconuanus. CHabHbIE

1 cna0bie drekTponuThl. CTeneHs qucconuanui. loHHoe
npousseneHue Bojabl. Cpeaa BOJHBIX pacTBOPOB: KUCIOTHAS,
HeHTpanpHasi, menaovyHast. Bogopoansrii mokasarens (pH)
pactBopa. ['maponus coneit. Peakiinu mOHHOTO 0OMeHa.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb

- PackpbIBaTh CMBICT H3y4aeMBbIX OHATUI
(BBLAETATH UX XapaKTepHBIC IPU3HAKH)

U MIPUMEHATH 3TH MTOHATHUS IPU OIMCAHUH
COCTaBa M CTPOCHUS BEIIECTB, U OOBSCHEHUS
OTJENBHBIX (DAKTOB U SIBICHHUH.

- KnaccuguimpoBath XUMUUECKHE PEAKITHH 110
Pa3IMYHBIM MIPHU3HAKaM (YUCIY U COCTaBy
pearupymomux BenecTB, TemioBoMy 3ddexry
peaxnuy, I3MEHEHHIO CTETICHEH OKHUCIIEHUS
3JIEMEHTOB, 00PaTHMOCTH, YIaCTHIO
KaTajM3aTtopa u T. I1.); CAMOCTOSITEIIHO
BBIOMpPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(PHKAIIMH XUMHYECKUX PeaKkuuii.

- OOBSICHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUUYECKUX PEAKLMH ¢ yUETOM UX
SHEPreTHIECKUX XapaKTePUCTHK, XapaKTep
HU3MEHEHHS CKOPOCTU XUMHUYECKON peaKuu
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okucnenusd. OkucauTensb U BoccraHoBUTeNb. [Iporeccst
OKHCJICHHS ¥ BOCCTAHOBIICHNUS. BakHeHye okucauTenn

1 BOCCTAHOBHTEIH. MeTOI 3JIEKTPOHHOTO Oajanca. DIIEKTPOIN3
PacTBOPOB U PACILIABOB BEILLECTB.

JdeMoHncTpanus

PaznoxeHne nmepokcuaa BOJOPOAA B IPUCYTCTBUH
KaTaJln3aTopa.

JlaGopaTopHbIe ONBITHI

1.IIpoBeneHune peakimii HOHHOTO OOMEHa.

2.0mpeneneHue cpeasl paCTBOPOB C MIOMOIIBIO HHANKATOPOB.
IIpakTHyeckue padoTsl

Ne 1. BrmstHue pa3inugHbIX (PakTOpOB HA CKOPOCTh XHMHAYECKOH
peaKIuH.

Ne 2. BrusiHue paznu4HbIX (pakTopoB Ha MOJIOKEHUE
XMMHYECKOTO PaBHOBECHSL.

Ne 3. Xumuuecknue peakiuy B pacTBOPax JIEKTPOIUTOB.
Beruncienus

— Macchl BELIECTBA M 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WX 00BEMY OJTHOTO U3
YYacTBYIOIINX B PEAKIMH BEIIECTB,;

— MaccOBOM J0JIM ¥ MOJIIPHOI KOHIIEHTPAIINH BEIIECTBA B
pacTBope;

— Macchl (00pEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEaKIINH,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON
MacCOBOH J0JIeH pPacTBOPEHHOTO BEIECTBA

— TermtoBoro ¢ dekTa peakun

B 3aBHCHMOCTH OT Pa3JIM4HBIX (JaKTOPOB,

a TaKKe XapaKTep CMELEHUS! XUMUYECKOTO
PaBHOBECHS MO, BIMSHUEM BHEIIHUX
Bo3zaeicTBui (mpunuun Jle Illarense).

- PackpbIBaTh CyLTHOCTD: OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaKLUi OCPEACTBOM
COCTAaBJICHUs JISKTPOHHOTO OajaHca ATUX
PeaKIyii; peakiuii HOHHOTO OOMEHa MyTéM
COCTAaBJICHUS UX MOJHBIX U COKpPAIIEHHBIX
VOHHBIX YPaBHEHUI; PEaKLUil THAPOIIN3A,
peakuuii KoMIuIeKcoobpazoBanus (Ha mpuMepe
THIPOKCOKOMIUIEKCOB IIMHKA M ATFOMHHUS).

- [IpoBOUTH ¥ OUCHIBATH XUMHUUYECKUM
SKCIEPUMEHT: OIIpe/IesIeHHE CPE/Ibl BOTHBIX
PpacTBOPOB BEILIECTB; IPOBEACHUE PEAKIIUIA
HMOHHOTO 00OMEHA; N3yUeHHUE BIISTHUS Pa3INIHBIX
(hakTOpOB Ha CKOPOCTH PEAKIHH.

6 CrieoBatTh MpaBuiiaM MOJb30BaHUS
XIMHYECKOH MOCYAO0H B J1abopaTOpHBIM
obopymoBaHueEM.

- [IpenctaBnsaTh pe3ynbTaThl XUMHYECKOTO
IKCIICPUMEHTA B (OpPMeE 3aITiCH ypaBHCHUN
COOTBETCTBYIOIINX PEaKIMi U IeTaTh BHIBOJIBI
Ha UX OCHOBE.

- [IpoBOIUTH BEIYUCIIEHHUS C UCTIOIb30BAHUEM
TIOHSATHS «MAccoBast 10JIs BELECTBA B
pacTBOpe», a TAKXKe M0 YpaBHEHHSIM
XUMHUYECKUX PEAKIH, B TOM YuCIIe
TEPMOXUMHUECKUE PACUETHI

Pa3znen 2. Heopranuyeckas xumus (51 1)

Tema 4. Hemeramasi (30 u)

INonoxenue nemetannos B [lepuoguueckoii cucteme
XUMHUYECKHX d51eMeHToB []. M. MenneneeBa u 0cOOEHHOCTH
CTpOeHHs UX aTOMOB. DU3HUYECKHE CBOWCTBA HEMETAJLIIOB.
AnnoTponys HeMeTauIoB (Ha MpUMepe KUCIIOpOa, Cepbl,
tocdopa n yrinepona). Bonopon. INonyuenne, pusnueckue

M XMMHUYECKHEe CBOICTBA (pPeakiMy ¢ METAJUIAMH U HEMETaJUTaMH,
BOCCTaHOBHUTEJbHBIE cBOMcTBa). [ Mapusl. TorumBHbIe
anemenThl. ['anorensl. HaxoxxeHne B IpupoJie, criocoobl

- PackpbIBaTh CMBICT M3y4aeMBbIX IOHATUI
(BBLIEJIATH NX XapaKTepPHbIE IPU3HAKH)

U TIPUMEHATH O3TU NOHATHUA ITPU OTIMCAHUN
COCTaBa M CTPOCHUS BEIIECTB, U1 OOBSICHEHUS
OTAENBHBIX ()AaKTOB U SIBJICHUH.

- OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB HEMETAIJIOB U UX
COEJIMHEHUI ¢ y4E€TOM CTPOEHUS X aTOMOB
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NOJTy4YeHHs], PU3NUECKHE U XMMUUECKHE CBOICTBA.
INanorenoBogoponpl. Baxknelinye KucIopoacoaepKaye
COEMHEHUs raJoreHoB. JIabopaTopHbIE M IPOMBIIIIICHHBIE
CIOCOOBI NOTYYSHHUS TAJIOTeHOB. [IpiMeHeHNe TaoreHoB U UX
coenuHenuit. Kuciopon u o30H. JlaboparopHsie

Y TIPOMBIIIUICHHBIE CIIOCOOBI TTOTyYEHHUS KHCIOPOA.
duznyeckue U XMMUYECKHE CBOMHCTBA KHCJIOPO/ia U 030Ha.
ITpumenenue xucnopoaa u o3oHa. Okcuasl U nepokcusl. Cepa.
Haxoxnenne B npupose, CriocoOb! MOTydeHus], HH3HIecKre

U XMMHuueckue cpoiictBa. CepoBonopo, cynbhunsl. Okcua
cepbi(IV), okcun cepri(VI). CepHucTas u cepHasi KUCIOTHI U UX
com. OCOOCHHOCTH CBOMCTB CepHOM KUCIOTHL. [IprMeneHme
cepsl 1 e€ coennHeHU. A30T. HaxoxxaeHnue B mpupoe, criocoOs
MOJTy4YeHHUs1, PU3NUECKHE U XUMUUECKHE CBOMCTBA. AMMHUAK,
HUTpUABL. OKCHIBI a30Ta. A30TUCTAs M a30THASI KUCTIOTHI M UX
com. OCOOCHHOCTH CBOMCTB a30THOM KHCIOTH. [IprMeHeH e
a30Ta U ero coeAuHeHui. A3oTHbie ya0opeHus. Docdop.
Haxoxnenue B npupojie, criocoObl MosTy4eHust, Gpru3ndeckue

u xummdeckue coiictsa. @ochunpt u Gocdun. OKCHIBI
dhocdopa, pochopHas kucnora u e€ conu. MeradochopHas u
npodochopHas KUCIoThl, pocdopucrtas u pochopHOBaTHCTAS
kucnotsl. [Ipumenenne gocdopa u ero coeAnHEHUH.
®dochopubie ynodpeHus. YTiIepo, HaX0KICHUE B PUPO/IE,
aJutoTponHeie Moandukanun. Ou3nueckre 1 XUMHUUECKHEe
CBOMCTBA IPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. Okcun
yraepona (1), okcun yriepona (IV), yronpHas KHCIIOTa U €€
COJIM. AKTUBHPOBAHHBIN YroJiib, ajcopOums. DysiepeHsl,
rpadeH, yriepoaHble HaHOTpYOkH. [IpuMeHeHe TpoCcThIX
BEIIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €TO COSTUHEHHH.
Kpewmnnii. Haxoxxaenne B mpupoe, ciocoObl MOTydeHns,
¢bu3nueckue u xuMuyeckue cpoiicta. Oxena kpemuus (1V),
KpEeMHHEBas KMCJIOTa, CUIIMKATHL. [IpuMeHeHre KpeMHHS 1 ero
coenuHenuit. CTEKJI0, ero nojy4eHue, BUJbl CTEKIIA.
JdemoHcTpanuu

1.00pas3Iisr HeMEeTaIIOB.

2.T'openne cepsl, pocdopa, xene3a, MarHus B KHCIOPOAE.
JladopaTopHbie ONbITHI

1.KavecTBeHHbIE peakIy Ha HEOPraHMIECKNE HOHBI M KATHOH

u nosnoxeHud B Ilepuoguueckoii cucreme
xuMmudeckux anmemenToB /. Y. Menneneena.

- XapakTepru3oBaTh (ONMMCHIBATH) O0IIHe
XHUMHYECKHE CBOUCTBA HEMETAJIIOB, UX
BaXKHEHIIINX COETUHEHUI, MOATBEPAKIas 3TO
OIMCaHNe IPUMEPaMH ypaBHEHUH
COOTBETCTBYIOLINX XUMHUECKUX PEeaKLUil.

- COCTaBIATh ypaBHEHUS OKUCIUTEIBHO-
BOCCTaHOBHTEIBHBIX PEAKINI U PEeaKIUi
HMOHHOT'0 OOMEHa U PacKphIBATh MX CYIIHOCTh
C TMOMOUIBIO 3JICKTPOHHOTO OaNaHca U MOHHBIX
YpaBHEHHM.

- XapakTepn3oBaTh BIMSHUEC HEMETAJUIOB U UX
COEJIMHEHH Ha JKUBBIE OPTaHU3MBI; OIIUCHIBATD
MIPUMEHEHNE B PA3IMIHBIX 001acTAX
MIPaKTHYECKOH AEATEIPHOCTH YETIOBEKa.

- IlogTBEepxkAaTh CyLIECTBOBAHUE IEHETUUECKON
CBSI3U MEXIY HEOPTraHWYECKUMHU BEIECTBAMU
C TIOMOUIBIO YPaBHEHHUIT COOTBETCTBYIOMINX
XUMHUYECKUX pEaKlMii.

- [IpoBOIUTH peakuyy, MOATBEPKAAIOIINE
Ka4eCTBEHHBII1 COCTAB BEILIECTB; PacllO3HABATh
OTIBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIOIIHE
B BOJIHBIX PacTBOpax.

- Habmonate 1 onmceIBaTh
JI€MOHCTPAMOHHBIH IKCTIEPUMEHT;
CaMOCTOSTENIFHO TUIAHUPOBATh, IIPOBOAUTH
W ONHMCHIBATH XUMHYECKUH HKCIIEPUMEHT
(;rabopaTtopHbIe M IpaKkTHYECKHEe paboThl);
MPEACTaBIATh PE3YIbTAThl XUMHYECKOTO
JKCIIepUMEeHTa B ()OpMe 3arncH ypaBHEHUH
COOTBETCTBYIOLINX PEAKIUI U N€NaTh BHIBOJBI
Ha WX OCHOBE.

- CnetoBath mpaBUiIaM MOJIb30BAHUS
XMMHUYECKOH 1oCy0i 1 1ab0paTOpHBIM
obopymoBaHuEM.

- [IpoBOIUTH BBIYMCIIEHUS 110 YPaBHEHHUSIM
XMMHUYECKHX PEAKIIUH.
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BOJIOPOJIA.
2.Iloryuenne u cobupaHne razos.

[pakTHyeckue padoTsl

Ne 4. Perienne skCriepUMEHTANIBHBIX 3a/1a4 [0 TEMe
«["anmoreHs».

Ne 5. Pemrenne skcriepAMeHTANBHBIX 3a1a4 1o Teme «Cepa u eé
COEIHEHUS.

Ne 6. Perienune skcriepuMeHTaNbHBIX 3a/1a4 IO TeMe «A30T,
dhocdop 1 UX CoOeTUTHCHUNY.

Bbruncienus

— Macchl BELIECTBA MK 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3
YYacTBYIOIINX B PEAKIINHU BEIIECTB;

— Macchl (00pEMa, KOJIMUECTBA BEIeCTBa) MPOAYKTOB PEaKLny,
€CITH OJTHO M3 BEILECTB MMEET IPUMECH;

— Macchl (00pEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEaKIUH,
€CJIM OJIHO U3 BEILIECTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON
MacCOBOM J10JIeld pacCTBOPEHHOTO BELIECTBA;

— JIOJIM BBIX0/1a IPOAYKTA PEAKIHH OT TEOPETHIECKH
BO3MOYKHOTO

- CaMOCTOSITEIBHO MJIAHUPOBATh

1 OCYIIECTBIISITH CBOIO IIO3HABATEIHHYIO
JEATEeIBHOCTD; IPUHAMATh aKTHBHOE yIacTHE
B TPYINOBOW Y4e€OHOM JesSTeIbHOCTH

Tema 5. Metanisl (21 4)

[Tonoxxenue metannoB B [lepuoanueckoil cucteme XUMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS MIEKTPOHHBIX 000JI0UeK
aTOMOB MeTaJlIoB. PacmpocTpaHeHne XUMUIECKHIX 3JIEMEHTOB-
METaJUIOB B 3eMHOI1 kope. OOmiune pusnyueckue cBoiictBa
MmetaiuioB. [Ipumenenne MeTamwioB B ObITy M TexHHUKe. CIIIaBbl
METaJUIOB. DJIEKTPOXUMHUIECKUH PsIIl HAIPSDKEHUH METaJUIOB.
O01ue crnocoObl MOMy4YeHHs METAIJIOB: THIPOMETAILTyprusl,
HMUPOMETAILIYPrus, JeKTpoMeTamtyprus. [lonstue o koppo3un
MeTaiuioB. CriocoObl 3auThl OT Koppo3un. Oomast
XapakTepuCcTHKa MeTayuioB [A-rpymnms! [lepuoamueckoit cucTeMBbl
XUMHMYECKHX 31eMeHTOB. HaTpuii u xanuil: noiyueHue,
(u3nyecKre 1 XUMUYECKHE CBOWCTBA, TPUMEHEHHE TPOCTHIX
BEIIECTB U UX coequHeHni. O01mas XxapakTeprucTUKa METallIoB
IA-rpymst [Teproniaeckoil cucTeMbl XMMHUUECKHX JIEMEHTOB.
Marnuii ¥ KaJIbIIuid: TIoJTydeHue, GU3nIeckKue 1 XUMUIEeCKUe
CBOWCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U MX COSTUHEHHH.
JXKEcTKOoCTh BOMBI U CIOCOOBI €€ yCTpaHeHHs. AFOMUHIINA:
noxyyeHue, (pU3NIecKre 1 XMMHUECKHE CBOMCTBA, IIPUMEHEHHE

- PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN
(BBLOCTATH WX XapaKTepHBIC IIPU3IHAKH)

Y IPUMEHSATD 3TU MOHATHUSA NPU ONTMCAHUU
COCTaBa U CTPOCHUSI HEOPTraHUYECKUX BEIECTB,

JUIA 00BSICHEHUS OTACIBbHBIX (baKTOB U SIBJICHUIA.

- OOBACHATH 00IIMe 3aKOHOMEPHOCTH
B M3MEHEHHH CBOICTB 3JIEMEHTOB-METAIIOB
W WX COSIMHEHHN C y4ETOM CTPOCHUS UX
aTOMOB U ToJIoXKeHus B [lepronuueckoit
cHCTeMe XMMUYeCKuX 3emenTtos J1. 1.
Menneneena.

- XapakTepnu3oBath (OIUCHIBATh) O0IIHE
XMMHUYECKHE CBOMCTBA METAILIIOB, HX
Ba)XHEHIIINX COEAMHEHUH, HOATBEPXKIast 3TO
OIMcaHNe IpUMepaMH ypaBHEHUH
COOTBETCTBYIOIINX XUMHYECKUX PEaKIMi;
NPUMEHEHHE METAJJIOB B PA3JIMYHBIX 0071aCTsIX

npaKanecxoﬁ JCATCIBbHOCTH YCJIOBCKA, 4 TaKXKEC
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MPOCTOTO BELICCTBA M €r0 CoeAMHEHMA. AM(OTEpHBIC CBOMCTBA
OKCH[Ia ¥ THAPOKCHUIA AIFOMUHHS, THIPOKCOKOMILICKCHI
amrfoMuHAS. O01Ias XapakTepUCTHKA METAJUIOB TIOO0THBIX
noarpymnn (b-rpymm) [lepromudeckoit CHCTEMbI XUMUYECKUX
aneMeHTOB. PU3nyecKue U XUMUYECKUE CBOMCTBA XpOMa U €ro
coenmaeHni. Okcunpl u ruapoxcuast xpoma (II), xpoma(Ill)
u xpoma(VI). Xpomathl U TUXPOMATHI, HX OKUCIIUTCIBHBIC
cBoiicTBa. [lonyuyenue u npuMenenue xpoma. GuznvecKue
U XMMHUYECKUE CBOWCTBA MapraHia 1 ero coeAMHeHu. Baxuei
e coenunenus Mapranna (II), mapranma (IV), mapranma(VI)
u mapranma(VII). [lepmanranaT kajus, ero OKUCIUTENIbHbIE
cBoiicTBa. OU3NUECKUE U XUMUIECKHE CBOMCTBA )KeJie3a H ero
coeqmHeHUH. OKCUABL, THAPOKCUAB U comn xene3a(1l)
u xene3a(lll). IlomydeHne u mpUMEHEHNUE JKeye3a U ero CIJIaBOB.
Menp: nonydenune, Gu3ndecKue ¥ XUMHYECKIE CBOMCTBA,
MPUMEHECHHE TIPOCTOTO BEMIECTBA U ero coenuHeHni. [{nHk:
noJiy4eHue, pu3ndeckre 1 XUMHUUCCKUE CBOMCTBA, MPUMCHCHHE
MPOCTOTO BEIIECTBA M €ro coeAnHEHM. AM(OTEpHbIC CBOMCTBA
OKCH[Ia ¥ THIPOKCHU/IA IIMHKA, THAPOKCOKOMILIICKCHI IIHHKA.
JdeMoHcTpanuu

1.Komnexmus «MeTalbl U CIUIaBbD).

2.B3anMoeiicTBIE MIETOYHBIX U MEIIOYHO3EMETBHBIX METAIIOB
¢ BOJIOH (BO3MOXHO UCTIOJB30BaHUE BUIEOMATEPUATIOB).
JlaGopaTopHbie ONbITHI

1.B3aumMonelcTBUE THAPOKCHIOB AIFOMUHUS U IUHKA
C pacTBOpaMH KUCIIOT U IIEIOYCH.

2.KauecTBeHHBIE peakIyi Ha KaTHOHBI METAJIJIOB.
IIpakTnyeckune padoTbl

Ne 7. Penienue skcriepuMeHTaNbHBIX 33124 110 TeMe «MeTasuibl
TJIaBHBIX MOATPYIII.

Ne 8. Pemienue skcriepuMeHTaNbHBIX 33]1a4 110 TeMe «MeTasuibl
MOOOYHBIX TOATPYIII.

Bbruucienus

— Macchl (00pEMa, KOJIMYEeCTBa BEIIECTBA) MPOILYKTa PEaKIINH,
€CJIM OJIHO U3 BEIIECTB JaHO B BUJIE PacTBOPA C ONpPeAEIEHHOM
MacCOBOM J10Jiel pacCTBOPEHHOTO BEUIECTBA UM UMEET MPUMECH;
— Macchl (00pEMa, KOJIMYEeCTBA BEIIECTBA) MPOIYKTa PEaKIINH,
€CJIM OJIHO U3 BEIIECTB JaHO B BHJIE PaCTBOPA C ONpeAEIEHHOM

UCIIOJIb30BAHUE UX IS CO3JJaHHS COBPEMEHHBIX
MaTepHalioB U TeXHOJIOTHH. ONICHIBATH
CTIOCOOBI 3aIIUTHI METAJI- JIOB OT KOPPO3UH.

- PackppIBaTh CYIIHOCTh OKUCIIUATEIh- HO-
BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEIACTBOM
COCTaBIICHU IEKTPOHHOTO OajaHca 3TUX
peaxkuuii.

- [IpoBOIUTH peakiyuu, MOATBEPIKIAIOIIIEC
XapaKTepHBIE CBOHCTBA N3YYaEeMBIX BEIIECTB,
pacro3HaBaTb ONBITHBIM HyTéM HOHBI MCTAJIJIOB,
COJIepIKallecss B BOJHBIX PacTBOPAX.

- [IpoBOANTH U OTIMCHIBATH XUMHUCCKUI
AKCIEPUMEHT (J1Ta0OpaTOpHEIC U IMPaKTHIECKUE
paboThI); MPEACTABIATh PE3yIbTATHI
XIMHYECKOTO SKCIIEPUMEHTA B (hopMe 3amHcH
YpaBHCHHI COOTBETCTBYIOIINX PEaKITIiA

W aejaaThb BBIBOABI HA UX OCHOBE.

- CieoBaTh NpaBHUiIaM MOJIb30BAHHS
XUMHYECKOH MMOCYAOH U 1a00paTOPHBIM
obopymoBaHueEM.

- HpOBO}II/ITB BBIYUCJICHUA 110 YPABHCHUSAM
XUMHYECKHX peakiuit. CaMOCTOATETFHO
IUTAHUPOBAThH U OCYIIECTBIIATH CBOIO
TMO3HABATCIbHYIO NCATCIIbHOCTD, IPUHUMATH
AKTUBHOE YYaCTHE B TPYIIIOBOH y4eOHOMH
JeSITeTbHOCTH
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MacCOBOM J0JI€H paCTBOPEHHOTO BEILECTBA,
— IIOJH BBIXOJA MMPOAYKTA PEAKIIUU OT TEOPETUIECKU
BO3MOYKHOTO

Paznea 3. Xumus u :ku3Hb (8 1)

Tema 6. MeToabl NO3HAHUA B XUMHUH.
Xumus ¥ Ku3Hb (8 4)

Ponp xumun B 00ecrieYeHHH yCTOWIHBOTO Pa3BUTH
yenoBeyecTBa. [IoHATHE 0 HAYYHBIX METOAAX IO3HAHUS

Y METOJI0JIOTUU HAYYHOTO HccienoBaHus. HaydyHble IpUHIUIIBL
OpraHu3aluy XUMUYECKOTO MPOU3BOIACTBA. [IpoMbIlIEHHBIE
crocoOBI OTYYCHHUS BAXKHEHITNX BEMIECTB (Ha MpHMepe
MIPOM3BOJICTBA aMMHAaKa, CEpHON KUCIIOThI, METaHOJIA).
[TpoMmblIeHHBIE CIIOCOOBI TIOTYUCHHUS METAJIJIOB M CIIABOB.
XHUMHUYECKOE 3aTrpsI3HEHUE OKPY>KAIOIIEH CPEebl U €ro
nociencteus. [IpodieMa nepepaboTKH OTXOI0B U TOOOYHBIX
MPOYKTOB. Posib XuMuu B 06ecriedeHIH SHEPTeTHUECKON
Oe3omacHOCTH. [IpUHIHIIBL «3eNEHON XUMUI». X AMHUS

U 310pOBbE YesioBeKa. JIekapcTBeHHbIe cpencTia. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Poib XumMuu

B Pa3BUTUU MEIULMHBL. XUMUS NHUIINA: OCHOBHbIE KOMIIOHEHTHI,
MUIIEBIe J0O0aBKH. PoIh XUMHH B 00SCIIEYCHNH ITHIIIEBOI
6e3omacHoctu. KocmeTtnueckue u mapgpromMepHbIe CpeICTBa.
Brrroas xumus. [IpaBmiia 6€30macHOTO UCTIONB30BaHUS CPEIICTB
OBITOBOW XMMHWU B TIOBCETHEBHOH KU3HU. XUMUS

B CTPOUTENILCTBE. BaxHeHIlIne CTPOUTENIbHBIE MaTEPUAJIb
(emeHT, 6eTOoH). XUMHUS B CEIBCKOM X03siicTBe. OpraHndeckue
U MHHepaJbHEIe yrnoOpeHus. CoBpeMeHHbIE KOHCTPYKIIHOHHEIC
MaTepHalibl, KpackH, CTEKI0, KepaMuKa. MaTtepuasl 1is
31eKTpoHUKU. HaHoTexHOMOT M

- PackpbIBaTh poib XMMHHU B PEIICHUH
SHEPreTUYECKUX, CBIPBEBBIX U KOIOTHYECKHX
npo0JieM YeIoBeuecTBa, ONUCHIBATH OCHOBHBIC
HAIPaBJICHUS PA3BUTUS XUMHYECKON HAyKU

U TEXHOJIOTHU.

- [IpumensTh paBuiia 6€301MacHOT0 00paIIeHHs
C BEIIECTBAMH, UCIIOJIb3YEMBIMHU
B IIOBCEJIHEBHOMW >KHM3HH, a TaKKe IMpaBUIIa
0€301acHOT0 MOBE/ICHHS B LIEJISX COepEKEHHs
310pPOBbsl U OKPY>KaIOIEH IPUPOIHOU CPENBI;
MIOHMMATh OMACHOCTh BO3JEHCTBHA Ha KUBBIE
OpPTaHU3MBI OTIPEICIEHHBIX BEIIECTB, CMBICT
noka3zatens [1/IK, moscHATh Ha mpuMepax
CIIOCOOBI yMEHBIICHUS U NIPEIOTBPAICHUS
BPEIHOTO BO3ACHCTBUS ONPEAEIEHHBIX BELECTB.

- AHaIM3MPOBATh U KPUTHYECKH OLIEHUBATh
nH(pOpPMaNNIO, CBA3aHHYIO C XUMHUUECKHIMHU
MPOLECCAMHU U HX BIMSHUEM Ha COCTOSIHHE
OKpY>Karoulei cpepl.

- Mcnonb30BaTh NOy4EHHBIE 3HAHUS U
TIpeACTaBICHUS O chepax AesTeTbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU
TEXHOJIOTHSIMH, KaK OCHOBY JIJISI OPUEHTAIIUH B
BEIOOpE CBOEH Oyaymiel mpodeccHnoHANEHOM
JeSITeTbHOCTH.

- Mcnonp30BaTh CHCTEMHBIE XUMUYECKHE
3HAHMS I OOBSCHEHUS U IPOTHO3UPOBAHUS
SIBIICHUH, UIMEIOLINX €CTECTBEHHO-HAYYHYIO
IPUPOAY, TPOrHO3UPOBATH, AHATU3UPOBATH U
OLIEHUBATH C MO3UIUHA HKOJIOTUIECKON
0€3011acHOCTH MOCIIEICTBUS OBITOBOH M
TIPOM3BOJCTBEHHON JAEATEIFHOCTH YEJIOBEKA,
CBSI3aHHOH ¢ TIepepabOTKON BELIECTB;
HCIOJIb30BaTh MOJIy4YEHHbIE 3HAHUS 1T
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TIPUHSATHS TPAMOTHBIX PEIICHHUH B CUTYaLIUSAX,
CBSI3aHHBIX C XUMHCH.

- [IpuanMaTh ygactre B 00CYXKICHAN IPOOIEM
XUMHUYECKON U 9KOJIOTUUECKOW HANPaBJIEHHOCTH,
BBICKa3bIBATh COOCTBCHHYFO MO3HUIIHIO IO
mpobieMe U IpeaIaraTb BO3MOXKHEIE ITyTH €
peuieHus.

- Pemath pacuérHele 3amaun
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