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1. IInanupyemblie pe3yJIbTATHI OCBOEHHS YUeOHOTI0 NpeMeTa

JIM4HOCTHBIE pe3yJIbTaThI

Yyanuiics 10JKEH:

3HaTh ¥ MIOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBA3AHHBIE C PA3BUTHEM XUMHHU U
oOmiecTBa; MOCTMXKEHHS B 00JaCTH XUMHHM M KyJIbTypHBIE Tpaauluu (B YacTHOCTH,
HAy4YHbIE TPAIWIINK) CBOCU CTPaHBI, OOIIEMHPOBBIE MOCTHKEHHS B OOJIACTH XUMUWU;
OCHOBHBIE INPHUHLMIIBI ¥ IpaBUia OTHOIIEHUS K IPUPOJE; OCHOBBI 370pOBOTr0 oOpasza
KHU3HU U 3/I0pOBbecOEperaronnx TEXHOJIOT Ui,

NpaBujia TOBEACHUS B UYPE3BBIYAMHBIX CHUTYaIlUsX, CBSI3aHHBIX C BO3JCHCTBHEM
pa3MMYHBIX BEIIECTB; OCHOBHBIC MpaBa W OOS3aHHOCTH TpaXTaHWHA (B TOM YHCIE
yyamierocs), CBS3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHATIBHBIM U  KU3HEHHBIM
caMoOoIpeIeTICHUEM; COLMATbHYIO 3HAUUMOCTh U COJepKaHue Mpodeccuil, CBSI3aHHbBIX C
XUMUECH;

UCTIBITBIBATh: YYBCTBO TOPJIOCTH 32 POCCHUICKYIO XMMHUYECKYI0 HAayKy W YBa)XCHHE K
UCTOPUU €€ PA3BUTHS;, yBaXKEHUE U MPUHATHE IOCTIXKEHUH XUMHHM B MHpE; JIIOOOBb K
NPUPOJIE; YBAKECHHUE K OKPYKAIOIMINM (YJaIuMCsl, YIUTEISIM, POAUTEISIM U JIp.) — YMETh
CJIyIIaTh W CJIBILIATh NMapTHEpa, NPU3HABATH IPABO KaKJOr0 Ha COOCTBEHHOE MHEHUE,
NPUHUMATh PELIEHHUs] ¢ Y4YeTOM MO3UIMH BCEX YYaCTHHUKOB; YyBCTBO IPEKPACHOIO M
ACTETUYECKNX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HMX IPEBpAIICHUH;
CaMOyBa)K€HHE W YMOIIMOHAIBHO -TIOJ0XKHUTEIHLHOE OTHOIIEHHE K cele;

NpPU3HABATh: LEHHOCTh 3J0pPOBbsi (CBOErO0 M JPYruX Jirojeid); HEeoOXOIUMOCTh
CaMOBBIPaXXKEHHUsI, CAMOPEATTU3AI1H, COLIMATBHOTO PU3HAHUS;

OCO3HABaTh: TOTOBHOCTh (MM HETOTOBHOCTH) K CaMOCTOSTEIBHBIM TIOCTYNIKAM |
JCHCTBUSAM, OTBETCTBEHHOCTb 3a HX pPE3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTB)
OTKPBITO BBbIpaXKaTb M OTCTAaUBaTh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCA K CBOUM
HOCTYTIKaM;

NPOSIBIISITh:  JKOJIOTMYECKOE  CO3HAHWE,  JMOOpOXKenaTeNbHOCTh,  JOBEpHE U
BHUMATEJIbHOCTh K JIIOJSM, TOTOBHOCTb K COTPYJHHYECTBY U JApYyKOe, OKa3aHUIO
NOMOIIM TeM, KTO B HEH HyXJHaeTcs; 00O0OIIEHHBINH, YCTOWYMBBIA M HM30MpaTeIbHBIN
NIO3HABATEIBHBIN HHTEPEC, MHUIIMATUBY U JTFOO03HATEIFHOCTh B U3yUYEHUH MHUPA BEIIECTB
U PEaKLMii; 1eJIeyCTPEMICHHOCTh U HACTOMYHUBOCTD B JOCTUKEHUH LI€JIeH, TOTOBHOCTh K
IPEOJIOJIEHUIO TPYJIHOCTEH; yOeXIEHHOCTh B BO3MOXKHOCTH IO3HAHMSI HPUPOIBI,
HEOOXOJMMOCTH Pa3yMHOTO HCIOJB30BAHUSA JOCTIDKEHUN HAyKHM W TEXHOJOTHHA ISt
pa3BUTHUS 00IIECTBA;

YMETb: yCTAaHABIMBATh CBS3b MEXKIY LEIbI0 M3YYEHHs XUMHM W TEM, JJS 4Yero OHa
ocyllecTBisieTcss  (MOTMBAaMM);  BBIIOJHSATH  KOPPUTHUPYIOLIYIO  CaMOOIICHKY,
3aKIIIOYAIONIYIOCS B KOHTPOJIE 3a TMPOIECCOM W3YYCHUS XHMHUW W BHECCHHHU
HEOOXOJMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TalaM M Crioco0amM HM3ydeHHUs Kypca
XMMHHU; BBIOMHATH PETPOCHEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAIOUIyIOCS B OILIEHKE
npoliecca U pe3ysibTaTa U3y4eHHUsl Kypca XUMHUH OCHOBHOM IIKOJIBI, TIOJBEJICHUU HUTOTOB
Ha OCHOBE COOTHECEHUS LIeJIeH U pe3yJIbTaTOB;

CTPOMTH >KU3HEHHBIE M MPO(ECCHOHAIbHBIE IUIaHbl C YY€TOM KOHKPETHBIX COLIMAJIBHO-
UCTOPUYECKUX, TOJIUTUYECKHNX M SKOHOMHUYECKHX YCJIOBUH; OCO3HABaTh COOCTBEHHBIC
[IEHHOCTH M COOTBETCTBHE WX MPHUHUMAEMBIM B KH3HH DPEUICHHUSM; BECTH AWAIOT Ha
OCHOBE PaBHOIIPABHBIX OTHOIIEHUI M B3aMMHOTO YBa)KE€HUS; BBIICIATh HPaBCTBEHHBII
aCreKT IMOBEJEHHUS M COOTHOCHUTh IMOCTYNKH (CBOM W JPYTUX JIIOJEH) M COOBITHS C
NPUHATBIMA ~ JTHYECKMMH  HOPMaMH; B  TpeAenax  CBOMX  BO3MOXKHOCTEH
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MPOTUBOJICUCTBOBATh JIEUCTBUSIM M BIMUSHUAM, MPEICTABISIIOLIMM YIpO3y JKHU3HHU,
3/I0pOBBIO M 0€30MACHOCTH JIMYHOCTHU M OOIIECTBA.

MeTanpeameTrHsblie pe3yJbTaThl

UCIIOJIb30BAHUE YMEHUM U HABBIKOB Pa3JIMYHBIX BUJOB IIO3HABATEIIBHOW JEATEIBHOCTH,
NPUMEHCHUH OCHOBHBIX METOJIOB TO3HAHMS (CUCTEMHO-WH()OPMAIIMOHHBIN aHaJH3,
MOJIETUPOBAHUE) JJI1 U3YUEHMSI Pa3JIMYHBIX CTOPOH OKPY’KaIOLIEH AeMCTBUTENBHOCTH;
UCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJIbHBIX OIEpaluii: (popMylIupoBaHHE TUIOTE3,
aHaNIM3 W CHUHTE3, CpaBHEHHE, O0OOIIEeHHE, CHUCTeMaTH3alusi, BbISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€1, IOMCK aHAJIOTOB;

yYMEHHUE T'€HEPUPOBATh UAECH U ONPEIENSITh CPEACTBA, HEOOXOAUMBIE JISl UX pealn3aluy;
yMEHHE OMNpeNeNsITh LEI U 3aJaud ACSITeIbHOCTH, BBIOMpATh: CPEICTBA pealn3alluu
L€ U IPUMEHATHh UX HA IIPAKTUKE;

WCIIOJIb30BAaHUE PA3IUYHBIX HCTOYHHUKOB JJIsA TOJYYEHUS XUMHYECKOW HHGOpMaIuy,
NOHMMAaHHE 3aBUCUMOCTH cojiepKaHus U (OpMbI MpeACTaBICHUS HHPOPMALIMU OT Lese
KOMMYHUKAIUH U aJpecarTa.

IIpenMeTHBbIE pe3yJIbTaTHI

BbInycKHUK HayduTCs:

ONKCHIBATh CBOMCTBA TBEPABIX, JKUAKHX, TIa3000pa3HbIX BEIIECTB, BBIIEIAS HX
CYILIECTBEHHBIE MTPU3HAKY;

XapaKTepru30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOWCTBAM, YCTaHABIMBATh
NPUYMHHO-CIIEICTBEHHBIE CBSA3M MEXK/y JaHHBIMU XapaKTepUCTHUKaMH BEILECTBA;
pacKkpbIBaTh CMBICI  OCHOBHBIX XHUMHUYECKHX TOHATHH  «aToM», «MOJIEKYyJay,
«XUMHYECKUAN AIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBOY», «BAJICHTHOCTHY,
UCTIONB3YS 3HAKOBYIO CUCTEMY XUMMUH;

n300pakaTh COCTaB NPOCTEHMIIMX BEIIECTB C IOMOIIBIO XHMHUYECKHX (GOpMyT U
CYUIHOCTh XUMHUYECKHUX PEaKLUi C MOMOUIbI0 XUMUYECKUX YPaBHEHMIA;

BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYJSPHYIO W MOJISIPHYIO MAacChl BEIECTB, a TaKKe
MacCOBYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTA B COCAMHEHUSX AJI OLEHKU MX MPAKTUYECKON
3HaYMMOCTH;

CPaBHHUBATH 10 COCTaBY OKCHbI, OCHOBAHUS, KUCIOTHI, COJIH;

KJaccu(UIUpoBaTh OKCHU/IBI 1 OCHOBAHMS 10 CBOMCTBAM, KUCJIOTHI U COJIM T10

COCTaBy;

MOJI30BaThCs Ta00paTOPHBIM 000PYIOBAaHHEM U XUMUYECKON TIOCY 10,

NPOBOJIUTH HECIOKHBIE XMMHUYECKUE OMBITHI U HAONIONEHUS 32 W3MEHEHUSMHU CBOWCTB
BEIIIECTB B MPOLIECCE UX MPEBpaIleHuil; COOII0IaTh MpaBUiIa TEXHUKH 0€30IaCHOCTH MPH
NpOBEJICHNUN HAOIIOCHUHN U OIIBITOB;

pa3nuyaTh OKCHEPUMEHTATFHO KHCIOTBI M MIEJIOYHM, TOJB3YSICh WHAUKATOPAMHU;
OCO3HaBaThb HEOOXOAUMOCTh COOJIIOIEHHS Mep 0e30MacHOCTH MpH  OOpallleHuu C
KHCJIOTaMH U HIEJTI0YaMH.

pacKphIBaTh CMBICH nepuoandeckoro 3akona /. . Menaeneesa;

ONKCBHIBATh W XapaKTepU30BaTb TaOMUYHYI0 (GOpMy MEPUOAMYECKOM CHUCTEMBI
XMUMHYECKUX JIEMEHTOB;

XapaKTepHU30BaTh COCTAB ATOMHBIX SACP M PACIpPENeICHWE YWCIIa JIIEKTPOHOB II0
AIIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAJIBIX TIEPHUOJIOB IEPUOTNIECKON
CHCTEMBI, a TAKXKE KaJMsl U KaJIbIUs;

pa3nuyaTh BUAbI XUMUYECKON CBS3M: MOHHYIO, KOBAJCHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO  METAJTHYECKYTO;
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U300paxaTh AJIEKTPOHHO-UOHHBIE (OPMYIIBI BEIIECTB, OOpPa30BAaHHBIX XUMHUYECKUMU
CBSI3SIMH Pa3HOTO BUJA;

BBISIBJIATh 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAUIMUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITUYECKUX;

XapaKTEepU30BaTh XHWMHUYECKUE JJIEMEHThl U HX COCJIMHEHHS Ha OCHOBE IOJIOKECHHS
3JIEMEHTOB B MEPUOANYECKOIN CUCTEME U OCOOCHHOCTEN CTPOCHUS UX AaTOMOB;
XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYCHHUE MEPHUOJUYECKOTO 3aKOHA U
MIEPUONYECKON CUCTEMBI XUMUYECKUX 1eMeHToB J[. 1. Menneneena;

OOBSCHATHh CYThb XHMHYECKHUX TMPOIECCOB U UX NPUHIUIUAIBHOE OTJIMYHE OT
duznUeCcKuX;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKLINIA;

YCTaHABIIMBATh MPUHAIJIEHKHOCTh XUMHUYECKOM peakiuu K OMNpeNeNEHHOMY THUIY IO
OJIHOMY W3 KJIacCU(DUKAIMOHHBIX MPU3HAKOB: 1) MO YMCITY U COCTABY UCXOJHBIX BEIIECTB
U TIPOAYKTOB peakluu (peakiuy COeMHEHMs, pa3lI0KeHUs, 3aMellleHus: 1 oOMeHa); 2) 1o
BBIJICJICHUIO  WJM  MOIVIOUIEHUIO  TEeIUIOTHl  (peakuuMd  3K30TEPMUYECKHE U
SHAOTEpPMHUUYECKHUE); 3) MO U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKUX 3IIEMEHTOB
(peakiuu OKHUCIUTETbHO-BOCCTAHOBUTEBHEIC); 4) MO 00paTUMOCTH TMpoliecca (peakiuu
oOpaTuMbIe U HEOOPATUMBIC);

COCTaBJIATh YPABHEHUS DJICKTPOIUTHYECKONM IMCCOLMALMM KHUCIOT, IIEJIOYEH, COJIEH;
MOJIHBIE ¥ COKpAlIEHHbIE HWOHHBIE YpaBHEHUS peakuuit oOMeHa; YypaBHEHHs
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHBIX PEAKIINM;

IPOTHO3UPOBAThH MPOIYKTHl XUMUUECKUX Peakiuil 1o ¢opmyiaam/Ha3BaHUSIM UCXOIHBIX
BEILIECTB; OMPENENsATh MCXOIHBIE BemecTBa Mo ¢GopMylaM/Ha3BaHUSIM MPOIAYKTOB
peaKkIuy;

COCTaBJISITh YPAaBHEHMs PEaKIIMii, COOTBETCTBYIOUIUX MOCJIEI0BATEIbHOCTU («IEIIOYKE)
IpeBpalieHNi HEOPraHUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;

BBISIBIIATH B IIPOIIECCE JKCIIEPUMEHTA IMPU3HAKU, CBHUJACTEIIBCTBYIOIIUE O MPOTEKAHUHU
XUMHYECKOW peaKIuu;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCOBOM JI0JIE pacTBOPEHHOTO BEILIECTBA;
OMPENIENSATh XapaKTep Cpelbl BOJIHBIX PACTBOPOB KUCIOT U IIEJOYEH MO HM3MEHEHUIO
OKpPAaCKU UHAUKATOPOB;

POBOANTH KAaY€CTBEHHbBIE PEAKIMH, MOATBEPKIAIONINE HAMYME B BOJHBIX pPacTBOpax
BEILIECTB OT/JEIbHBIX HOHOB

OMpENENsATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB K OJHOMY W3 H3YyUYECHHBIX
KJIACCOB/TPYMIT: METAJUTBl U HEMETAJLJIbI, OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;
COCTaBIIATH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSM;

OTIPENIECTISATh BAJICHTHOCTD U CTETICHh OKUCJICHUS DJIEMEHTOB B BEIIIECTBAX;

COCTaBJATh (DOPMYJIBI HEOPTAHMYECKUX COCIMHEHHN IO BAJCHTHOCTSIM W CTEICHSIM
OKHCJICHHSI DJIEMEHTOB, a TAK)Ke 3apsjaM MOHOB, YKA3aHHBIM B TAOJHIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHHUM U COJICH;

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (META/NIOB U HEMETAIJIOB) U UX BBICHIMX OKCHAOB, OOPa30BaHHBIX 3JIE€MEHTAMHU
BTOPOTO U TPETHETO MEPHUOJIOB;

HA3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIE JJIsl TPYIII OKCHUIOB: KUCIOTHBIX,
OCHOBHBIX;

Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTepHbIE IJsi KaXKJOTrO0 M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;



MPUBOAUTH  NPUMEPHI  pEAKUUM, MNOATBEPKIAOIIMX  XHMHUYECKHE  CBOMCTBa
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH;

ONpPeAeNsATh BEUIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIMIX;

COCTaBIIATh OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIA OanaHc (UIsi M3yYEHHBIX PEaKIUii) IO
MPEI0KEHHBIM CXEMAM PEAKIIUM;

MIPOBOJIUTH JTA0OPATOPHBIEC OMBITHI, TTOATBEPIKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILIECTB.

BrInyCKHUK MOJTYyYUT BO3MOKHOCTh HAYUHUTHCS:

TPaMOTHO 0OpaIaThCsl C BEMIECTBAMHU B MIOBCEAHEBHOM KU3HU,

O0CO3HaBaTh HEOOXOJAMMOCTh COOJIONCHHMSI TIPaBUJI  IKOJOTHYECKH  Oe30macHOro
MOBEJICHUS B OKPY>KaIOLIEeW IPUPOIHON CpeJIE;

MOHUMATh CMBICI U HEOOXOJUMOCTh COOJIIOJCHMS MPEANUCAHUM, MpeiaraeMbix B
WHCTPYKIIUSX 10 UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBON XMMUU U JIP.;
UCIIONIb30BAaTh  MPUOOPETEHHBIE  KITIOYEBBIE KOMIIETEHTHOCTH TPU  BBITIOJHEHUU
UCCJICJIOBATEIbCKUX TMPOCKTOB IO WM3YyYEHUIO CBOWMCTB, CIOCOOOB TMONYYCHHS] U
pacrno3HaBaHus BEUIECTB;

pa3BUBaTh KOMMYHUKATUBHYK) KOMIIETEHTHOCTb, MCIIOIb3Ysl CpEIACTBAa YCTHOM H
MUCbMEHHOM KOMMYHHUKAIIUU TMpU paboTe ¢ TEKCTaMHU Y4yeOHUKA U JOMOJHUTEIHHOM
JUTEPATYPOHl, CIPaBOYHBIMH TaOJIMIIAMHU, MPOSIBISATH TOTOBHOCTh K YBAXXEHUIO HHOM
TOYKH 3pEHHUsI IPU 0OCYKJICHUH Pe3yJIbTaTOB BBHIITOJTHEHHON pabOTHI;

OOBEKTUBHO OIICHMBATh HH(POpPMAIMIO O BEIIECTBAX W XHUMHYECKHX MPOIECCax,
KPUTUYECKH OTHOCHUTHCSI K TCEBJAOHAYYHOU MH(OpManuu, HeZ0OPOCOBECTHOM peKiIame,
KaCaroIlIeCs UCIOJIb30BAHUS PA3JIMYHBIX BEIIECTB.

OCO3HaBaTh 3HAYCHUE TEOPETHUYECKUX 3HAHUM [JI1 TPAKTHYECKOM JIEATEIBbHOCTH
YeJI0BEKa;

OMHCHIBATh N3YUEHHbIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI JIOTUKY CUCTEMHOI'O aHaJIN3a;
NPUMEHSATh 3HAHHUS O 3aKOHOMEPHOCTSX MEPUOAMYECKOM CHCTEMBl XHUMHUUYECKUX
3JIEMEHTOB 1Sl OOBSICHEHHS Y IPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

pa3BHBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIUIYOJICHUS 3HAHHHA 00
UCTOPUU CTAHOBJICHUS XUMHUYECKOM HAyKH, €€ OCHOBHBIX MOHSATHUM, NEPUOIUYECKOTO
3aKOHa KaK OJHOTO M3 BaXHEWIIMX 3aKOHOB IMPHUPOJIbI, & TAKXKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKU U TEXHUKHU.

COCTaBJISITh MOJIEKYJISIPHBIE M TIOJIHBIE MOHHBIE YPaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

IIPUBOJIUTH MPUMEPBI PEAKLINM, MOATBEPKAAIOMINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMM KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

MPOTHO3UPOBATh PE3yJbTaThl BO3JCUCTBUS pPa3IUYHBIX (PAKTOPOB HaA M3MEHEHHUE
CKOPOCTH XUMHUYECKOU pEaKINu;

MPOTHO3UPOBATh PE3YIbTAThl BO3JEHUCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIIECHUE
XUMHYECKOTO PAaBHOBECHSI.

MIPOTHO3MPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE MX COCTaBa U CTPOCHMUS;
MPOTHO3UPOBATh  CIIOCOOHOCTh ~ BEIIECTBA  MPOSBIATH  OKHUCIUTEIbHBIC WU
BOCCTAHOBUTEIIBHBIE CBOKMCTBA C YYETOM CTENEHEHW OKUCIIEHHUS AJIEMEHTOB, BXOJSAIINX B
€ro COCTaB;

BBISIBJISITh CYILIECTBOBAHUE TE€HETUYECKOW B3aMMOCBA3M MEX]Y BEIIECTBAMU B PAdY:
MIPOCTOE BEIIECTBO — OKCHUJl — THIPOKCUI — COJIb;
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OpraHu30BbIBATb, IPOBOAHUTHL YUCHHUYCCKUC IIPOCKTHI II0 HCCICAOBAHUTIO CBOMCTB
BCIICCTB, NMCIOINX BAKHOC ITPAKTUYICCKOC 3HAUCHUC.

2. Conepskanue y4eOHOr0 nmpeamMera
8 kuace

BBenenne

[Ipenver xumuu. Mertoapl TO3HAHHMA B XHMHHU: HaOIIOJIEHHE, SKCIIEPHUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHMUYECKOM HWH(pOpMalMM, €€ NOJIydeHHEe, aHalIu3 U
npejcTaBieHre pe3yibTaroB. [loHATHE O XUMHMYECKOM »3iieMeHTe U (opMax ero
CYILLIECTBOBAHUS: CBOOOJHBIX aToMax, MPOCThIX M CIIOXKHBIX BellecTBax. [IpeBparieHus
BeulecTB. OTiMYME XUMUYECKUX peakuud oT (usmdeckux sBiaeHuil. Poinb xumuu B
KHU3HU 4yesoBeka. XeMmopwius u xemopoOus. Kparkue cBeaeHus U3 HCTOpUU
BO3HUKHOBEHMSI U Pa3BUTHUA XUMHUHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIECHHUU
XUMHYecKol Hayku: pabotbl JlomoHocoBa, MenneneeBa, bytinepoBa. Xumuueckas
CUMBOJIMKA. 3HAKU XUMHUYECKUX JIEMEHTOB U MPOUCXOXKICHUE UX HA3BAHMM.

Xumunueckue ¢popmyisl. Maaekcsl u koapduipentsl. OTHOCUTENbHAS aTOMHAs U
MoJIeKyJIsipHast Macchl. [IpoBeneHne pacyeToB MacCOBOM J10JIM XMMHYECKOTO AJIEMEHTA B
BEIIIECTBE Ha OCHOBE ero ¢opmyJsl. [lepuonnyeckas cuctemMa XMUMHUYECKUX 31€MEHTOB /1.
W. MenneneeBa, ee CTpyKTypa: Majible U OOJbIINE MEPUOAbI, TPYIIBl M MOATPYIIIHL
[lepuognueckasi cucremMa Kak CHOPaBOYHOE MOCOOME IS TONYYCHHS CBEIEHUH O
XUMHUYECKHUX JIEMEHTAX.
Hemoncmpayuu

Mopnenu pa3nuyHbIX MPOCTBIX M CIOKHBIX BemecTB. Koulekuus CTEKISIHHOU
XUMHYECKOU nocypl. Komtekuys MUHEpanoB U U3JENINN U3 HUX Ha OCHOBE AJFOMUHUS.
BzaumopelictBue Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BOJBI.
Jlabopamopnuie onvimaul

1. CpaBHeHHE CBOMCTB TBEP/bIX KPUCTAJUINYECKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHME CKOpPOCTH HCHApEHHsI BOJbI, OJEKOJIOHA W 3TUJIOBOIO CIHUPTA C

¢ubTpOBaNBHON OyMmary.

Tema 1. ATOMBI XUMHYECKHX 3JICMECHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHUS
0 cTpoeHuH aroma. JlokazaTenbcTBa CIIOKHOCTU cTpoeHHs aroma. OmnbiTel Pesepdopra.
[ImanerapHas MOJEIb CTPOCHUS aTOMA.

CocraB aTOMHBIX fAI€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBbHAsT aTOMHAas Macca.
M3MmeHeHue ymciia MpoTOHOB B si/Ipe - 00pa30BaHNe HOBBIX XMMHUYECKHUX AJIEMEHTOB.

W3menenmne unciaa HEHUTPOHOB B sifpe - oOpa3zoBaHue M30TONOB. COBpeMEHHOE
HNOHSATHE «XUMHUYECKOTO 3JIEMEHTa». ONeKTpoHbl. CTpOEHHME 3JIEKTPOHHBIX YpPOBHEH
aTOMOB XMMHMYECKMX JJIEMEHTOB Maiblx IepuonoB. llonarne o 3aBepiieHHOM
AEKTPOHHOM ypoBHe. llepuoguueckas cucrema xumudeckux onemeHrtos J[.M.
MenneneeBa U CTpOSHHE aTOMOB - (PU3UYECKUN CMBICI TIOPSIKOBOTO HOMEpA 3JIEMEHTa,
HOMEpA IpyNIsl U nepuoza. MzMeHeHue dnciia 3J€KTPOHOB Ha BHEIIHEM YPOBHE aToOMa
XMMHYECKOT0 3JIEMEHTa - 00pa3oBaHHE IOJIOKUTEIbHBIX U OTPHUIATEIbHBIX HOHOB.
Hounbl, oOpa3zoBaHHBIE aToMamMH METANIOB M HEMETauloB. [IpuyMHBI H3MEHEHHUs
METANIMYECKUX U HEMETaJUIMYECKHUX CBOMCTB B mepuoiax W rpynmax. OOpasoBaHue
OuHapHbIX coenuHeHui. [lonstre 06 noHHOM cBsi3u. Cxembl 00pa30BaHKs HOHHOM CBSI3U.
B3aumonelicTBre aTOMOB AJIEMEHTOB HEMETAJUIOB MEKy OO0 - 00pa3oBaHKe MPOCTHIX
BEILIECTB.
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KoBanentHass HenonisipHass XUMHYECKas CBsI3b. OJEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynbl. B3auMopeiicTBie aToMOB HEMETaUIOB MeEXAy co0oil - oOpa3oBaHme
OMHAPHBIX COCAMHEHUN HEMETAIIJIOB. DJIEKTPOOTPUIIaTeIbHOCTh. KoBanieHTHas moisipHast
cBs3b. [lOHSITHE O BAJIGHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BbIBaTh KOBAJICHTHBIC
xumudeckue cBs3u. CoctaBienue ¢GopmMys OWHAPHBIX COCIUHEHUN IO BaJIEHTHOCTH.
Haxoxnenune BanieHTHOCTH 1O (opMmysie OuHapHOTO coenuHeHus. B3aumonericTBue
aTOMOB METAJUIOB MEX]ly co00i1 - 00pazoBaHue METaUIMYECKUX KpuctamioB. [loHstue o
METaJUIMYECKOM CBA3H.

Hemoncmpayuu.
Mojgenu aTOMOB XMMHUYECKHX 3JIeMeHTOB. [lepronnyeckas cucremMa XUMHUYECKHX
anemeHToB J[. 1. Menneneena.
Jlabopamopnwvie onvimol.
3. MouenupoBaHue NpUHIHUIIA CKAHUPYIOIIETO MUKPOCKOIIA.
4.  HMsroromieHue Mojeneil MOJIEKYJl OMHAPHBIX COCTUHEHUH.
5. M3roroBiieHHE MOJEH, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKON CBA3H.

Tema 2. IIpocThie BemecTrBa

[Tosoxkenne w™etammoB W HemeTtawioB B Ilepuommueckon cucreme JI.1.
MenpeneeBa. Baxkneiimue nmpocTeie BemecTBa Metauibl. O0mume gundeckue cBONCTBA
METAJUIOB. BaxkHeline npocTsie BENECTBAa HEMETAIUIBI. MOJIEKYIbl MPOCTHIX BELIECTB
HemeTaimioB. OTHOCUTENIbHAS MOJICKYJISIipHas Macca. AJutoTponust Kuciopona, ¢ocdopa,
ojioBa. Meramnyeckue W HEMETAJUIMYECKHE CBOWCTBA  MPOCTHIX  BEIIECTB.
OtHOCcuTENbHOCTh ATOTO moHsATHsA. Yucio ABoraapo. KomumdectBo BemectBa. Moib.
Mounsapnas macca. MousipHblii 00beM razooOpa3HbIX BewecTB. KpaTHble eIMHUIIBI
U3MEPEHHS KOJIMYECTBA BEIIECTBA. PacyeThl ¢ MCMOJIB30BAHUEM TMOHATHH «KOJUYECTBO
BEILIECTBA», «MOJIIPHASI Macca, «MOJISIPHBIM 00BEM Ta30B», KYUCIO0 ABOTAIPO»
emoncmpayuu.

[Tonyyenne o3oHa. OOpas3ipl OEIOr0 M CEporo oJioBa, OEIOro M KPacHOro
dochopa. HexoTopeie MeTauibl W HEMETAIBl KOJUYECTBOM BemeCTBA | MOJb.
MoutsipHbIii 00beM ra3000pa3HbIX BELIECTB.

Jlabopamopnusie onvimol.
6. O3HaKOMJIEHHE C KOJUIEKIMENH METAJIIOB.
7. O3HaKOMJIEHHE C KOJUIEKIIMENH HEMETAIIIOB.

Tema 3. CoeqriHeHHsI XMMHYECKHUX 3JIeMEHTOB

Crenenb okwucienus. CpaBHEHHE CTENEHU OKHUCICHUS U  BAJCHTHOCTH.
OrnpesienieHre CTENIEHU OKUCIIEHUS 3JIEMEHTOB B OMHApHBIX coeauHeHusX. CocTaBlieHHE
dbopmys1 OMHAPHBIX COCAMHEHUM, OOIIMI Ccrocod WX Ha3BaHUN. bUHapHBIE COeTUHEHUS
METAJJIOB ¥ HEMETAJUIOB - OKCHJBI, XJOPHUIBI, CYIb(QHUIbI, COCTaBIeHHE UX (HOPMYIL.
bunapnbie coeMHEHUsI HEMETAUIOB - JIETy4YH€ BOJOPOJHBIE COCAUHEHUS, UX COCTaB U
Ha3BaHus. [IpencraBurenu: Boja, YriaEKHUCIbIN Ta3, HErameHas U3BECTh, XJIOPOBOIOPO/I,
aMMHaK.

OcHoBaHusl, UX cOCTaB U Ha3BaHus. PacTBopuMocTh ocHOBaHui B Boje. llemoun.
[TonsaTue 06 MHANMKATOpPaX U KAYECTBEHHBIX PEaAKITUIX.

Kucnorel, ux cocraB u Ha3BaHusa. Knaccudukamms kucnor. IlpemcraButenu
kuciot. [loHsiTHE O 1IKaie KUCIOTHOCTH. MI3MeHeHne OKpacKu WHIUKATOPOB.

Conm Kak TPOM3BOJHBIC KHUCJIOT M OCHOBAaHMW, HMX COCTaB M Ha3BaHUS.
PactBopuMocTs coneit B Boze. I[IpencraBurenu coneil.

AMopdHBIEC B KPUCTAIUTMYECKHE BEIecTBa. MEKMOJIEKYJIISIPHbIC B3aUMO/ICHCTBHSL.
Tunbl KpUCTAIUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTB BEUIECTB OT THIIOB
KPUCTAJUTMYECKUX pelIeTOK. YHucThie BelecTBa U cMecu. [IpuMepsl )KuUIKuX, TBEPAbIX U
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razoo0pa3Heix cmecei. CBOMCTBA YHMCTHIX BEIIECTB M CMECeH, MX cocTaB. MaccoBas u
00beMHas J0JM KOMIIOHEHTOB CMeCH. PacdeTsl, CBSI3aHHBIE C TIOHATHEM «IOJISD».
Hemoncmpayuu
OOpa3ibl OKCHAOB, OCHOBAaHWW, KUCIOT M cojie. Mojenn KpUCTALTHYSCKUX

pelIeToOK  anMasza, XJopuaa HaTpus, oOkcuaa yriepoja. KHCIOTHO-IIET04YHbIE
WHJIUKATOPbI, ”BMEHEHUE UX OKPACKH B PA3JIMUHBIX CpeJiax. Y HUBEPCAIbHBIA UHAUKATOP.
Jlabopamopnusie onvimuol

8.  O3HakoOMJIEHHUE C KOJUICKIIUEH OKCHUIOB.

9.  O3HakoOMJIEHHE CO CBOMCTBAMU aMMHAKaA.

10. KauecTBeHHas peakuys Ha yIIEKUCIbIN Tas3.

11. Omnpenenenue pH pacTBOpOB KUCIOTHI, IIETOYH U BOJBI.

12.  Onpenenenue pH TMMOHHOIO U S0JI0YHOIO COKOB Ha Cpe3e IJI0JI0B.

13. O3HakoMJIEHHE C KOJUIEKLIUEN COJIEH.

14. O3HakoMJIEHHE C KOJUIEKIHMEW BEHIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKOM
pEIIeTKH.

15. OsznakomieHue ¢ 00pa3oM ropHOM MOPOIBIL.

Tema 4. U3meHeHus1, MPOUCXOAsIIINE ¢ BelleCTBAMH

IlonsATHE SBIICHMM, CBSI3aHHBIX C U3MEHEHUSMHM, IIPOUCXOJALIUMHU C BEIIECTBOM.
SIBneHus1, CBA3aHHbIE C U3MEHEHUEM CTPOEHHUS BellecTBa - (PU3MYECKHUE: AUCTHILISALMS,
KpUCTAJNIM3allis,  BBIMIADMBAHWE W  BO3TOHKAa  BemlecTB, (UIbTPOBaHHE U
neHTpudyrupoBanve. SIBIeHUs, CBs3aHHBIE C WM3MEHEHHEM COCTaBa BEIIEeCTBA -
XUMHYECKHE peakiuu. [Ipu3Hakm W yClIOBUS NPOTEKAHUS XUMHUYECKHX PEaKIUM.
Boinenenue TennoTel U cBeTa - peakius ropeHus. [IonsTiue 06 3K30- U SHIOTEPMUYECKUX
peakusax. 3aKOH COXPAaHEHUSI MacChl BELIECTB. XHUMHYECKUE YpaBHEHUA. 3HAUCHUE
UHCKCOB ¥ KO3 PUITUEHTOB.

CocraBineHue YypaBHEHMH XUMHUYECKHX peakuuil. Pacuersl Mo XMMHUYECKUM
ypaBHeHMsIM. PemieHue 3ajad Mo KOJMYECTBY, Macce, o0bemy. Pacuersl ¢
UCIIOJIb30BAHUEM IOHATHUSA «AOJ», KOIIa UCXOJHOE BEUIECTBO JaHO B BHJIE PacTBOpA C
3aJaHHOM MAacCOBOM JOJIEH PAaCTBOPEHHOIO BELIECTBA WM COLEPKUT OIPEACICHHYIO
JIOJIFO IPUMECEN.

Peakuuu pasznoxenus. llpencraBieHne o0 CKOPOCTH XUMHUYECKOW PpPEAKIUU.
KaranuzaTopsl. DOEepMEHTBHI. Peakiun COCIUHEHHS. Karanutnueckue 151
HeKaTtajauThuueckue peakuuu. OOpaTumbple ©  HeoOpaTumble peakiuu. Peaknuu
3aMeIIeHUA. Pl aKkTHBHOCTM METAJUIOB, €r0 MCIIOJIB30BAaHUE I IPOTHO3UPOBAHUS
peakuuii MeXAy METaJUIOM MU KHUCJIOTOM, METAUIOM M pacTBopamu cosiell. Peakuun
obmena. Peaknuu HelTpanuzanuu. YCIOBUS NMPOTEKaHUs peakiuid oOMeHa 10 KOHIIA.
Tunbel XUMHUYECKMX pEakUMii Ha IpUMEpe CBOWMCTB BOABI. Peakuus pasioxeHus -
JJIEKTPOJIA3 BOJBI. Peaknuu coeqnHeHus - B3aUMOJEHCTBUE BOJBI C OKCUIAMU METAJIIOB
M HEMETAUIOB, YCIOBUS HUX B3auMmonaeucTBus. lloHatne «ruapokcuap». Peaknus
3aMeIlleHUs] - B3auUMOJIEHCTBUE BOJAbI ¢ MeTaiamu. Peakiuss oOMeHa - TUIPOIU3
BEILIECTB.

Hemoncmpayuu

[Ipumepbl  (Qu3MUYeCKUX SBICHHUH: IJIaBieHHe MapaduHa, BO3TOHKA MHoja,
pacTBOpEHHE OKpAIIEHHBIX colie, M y3ust TyMHUCTHIX BEIIECTB C TOPSUEH JTaMIIOYKU
HaKaJIUBaHUSI.

[Ipumepbl XUMUYECKUX SBJICHUN: TOpeHue MarHus, (ocdopa; B3aumonencTue
COJIIHOM KUCJIOTBI C MPaMOpOM; MOIYYEHHUE TUAPOKCUAA MEAU; PACTBOPEHHUE THIPOKCUIA
MEIA B KHUCJIOTE; B3AUMOJECHUCTBUE OKCHJIA MEIHM C CEPHOM KHCIIOTOM IPU HArPEBaHUM;



pasiioKeHUE TepMaHraHaTa Kajld WM TEpPOKCUAa BOAOPOAA; B3aMMOJCUCTBUE
pa30aBICHHBIX KUCIIOT C METAITIAMHU
Jlabopamopnuie onvimaul

16. TlpoxanuBaHue MeIU B IJIAMEHHU CIIUPTOBKHU.

17. 3amenieHue MeIu B pacTBOPE XJIOPHUIA MEJIU KEJIE30M.

IIpakTuxkym 1. IIpocTeiimue onepanuu ¢ BemecTBOM

1. IIpaBuna TexHUKH 0€30HMACHOCTH MpH paboTe B XUMHUECKOM kabunere. [Ipuembl
oOparteHus ¢ 1a60paTopHbBIM 000PYIOBAHHEM U HATPEBATEIBLHBIMH PUOOPAMHU.

2. HaOmopeHus 3a W3MEHEHUSIMH, IMPOUCXOAAIIMMU C TOpSALIEN CBEUYOM, M HX
onucaHue (AOMAaIIHUM SKCIEPUMEHT).

3. AnHanu3 noYBbl U BOJIBI (JIOMAIIHUNA SKCIIEPUMEHT).

4. IIpu3HaKu XMMUYECKHUX PEAKLIHM.

5. IlpuroToBieHue pacTBOpa caxapa U pacyeT €ro MacCOBOM JI0JIM B pacTBOPE.

Tema S. PacTBopenne. PactBopbl. CBOHCTBAa paCTBOPOB 3JIEKTPOJIMTOB

PactBopenne kak ¢usnko-xumudeckuii mporecc. lloHste o TuUapatax
Kpucrayuiorugparax. PacrBopumocts.  KpuBble  pactBopumocTd.  HacswleHHsle,
HEHACBIIICHHBIE, TEPECHIIIEHHbIE PAcTBOPHI. 3HAYEHUE PACTBOPOB I MPUPOABI U
CEIBCKOT0 X031 CTBA.

[ToHsiTHE 00 SMEKTPOTUTHUESCKONU TUCCOIHAINH. DICKTPOIUTHI U HEIJIEKTPOIUTHI.
MexaHu3Mm 3JEKTPOJUTHYECKOW JUCCOLUMALMU C PA3JIUYHBIM XAPAKTEPOM CBS3ECH.
CreneHb DIEKTPONMTHYECCKON muccoruanuu. CuiabHble W clla0ble  AJICKTPOJIUTHI.
OcHoBHable nonoxkerus: TOJl. MoHHble ypaBHeHUs peakiuii. Peakuum oOMmeHa, uayIime
1o koHna. Knaccudukanusi HOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccuduxanus. Jucconuanus KUCIOT U UX cBOMcTBA B cBeTe TO/I.
MouJiekyJIsIpHbIE MU MOHHBIE YPABHEHUS peakiui. B3auMonencTBrue KUCIOT ¢ METaJlJIaMH,
OKCHJIaMH METAJIJIOB, OCHOBAHHUSIMH, COJISIMU. Vcrionp30BaHue TaOIUIlbl paCTBOPUMOCTH.

OcHoBanusl, ux kinaccudukainus. Jucconuanys OCHOBaHUI U UX CBOMCTBA B CBETE
TO/. B3aumopeiictBre ocHOBaHU ¢ cosiMu. Vcnonab3oBaHue TabIUIbl pACTBOPUMOCTH.
B3aumoneiicTsue mienoyeil ¢ OKCUIaMH HEMETAJIOB.

Comm, ux mucconmanus U cBoMcTBa B cBeTe 13J/]. B3ammopeiicTBue cojei ¢
MeTasiamMu, cojisiMu. Vcronp3oBaHue TaOJIUIIBI PACTBOPHUMOCTH.

OcHOBHBIE CBEJICHUS 00 OKCHJIaX, MX KIacCU(HUKAIIUU U CBOHCTBAX.

['enernueckue psiabpl METaUIAa U HEMETAUIA. [ e HeTHYECKas CBSI3b MEK/y KIIACCAMH
HEOPraHWYECKUX BEILIECTB.

OKHCIUTEIIBHO-BOCCTAHOBUTEIIHLHEIC pEeaKIUH. Onpenenenue CTEIleHeH
OKHMCJICHMS IS »ieMeHTOB. Peakium uoHHoro obOmena u OBP. Oxkwuciaurens wu
BOCCTAHOBUTEIIb, OKHCIEeHHE © BocctaHoBieHue. CocraBinenue OBP  meromom
3JIEKTPOHHOTO Oastlanca. CBONCTBA MPOCTHIX BEIIECTB, KUCIIOT U coseil B ceere OBP
Hemoncmpayuu

HcnbiTaHue BEUIECTB M UX PACTBOPOB Ha 3JIEKTPONPOBOJHOCTH. 3aBUCUMOCTD
AIEKTPONPOBOTHOCTH YKCYCHOM KHUCJIOTHI OT KOHUEHTpAlMHU. [[BMKEHHE OKpaIICHHBIX
MOHOB B JJIEKTPUYECKOM moJie. B3aumoaencTBUEe LMHKA C CEPOU, COJSIHOM KHUCIOTOM,
xjaopuznoM meau. ['openne marnus. BzaumoneicTBre XJIOpHOM U CEPOBOAOPOIHOM BOJIBL.
Jlabopamopnuvie onvimuol

18. B3sauMopeiicTBHE pacTBOPOB XJIOPH/Ia HATPUS U HUTpaATa cepedpa.

19. TlosyyeHue HEPACTBOPUMOIO THAPOKCH/IA U B3aUMOJICHCTBUE €r0 C KUCIOTaMM.
20. BzamMmojelicTBHE KUCIOT C OCHOBAaHUSIMHU.

21. BzamMmojelicTBHE KUCIOT C OKCHJIAMU METAJIJIOB.
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22. BzamMopaencTBHE KHCIIOT C METAJUIAMU.

23. BzamMopaencTBHE KHCIIOT C COJISIMH.

24. BsanMoaelcTBHE IIEI0UYEN ¢ KUCIOTAMU.

25. BsamMmojelicTBHE IMIEI0YEH ¢ OKCHIAMH HEMETAJIJIOB.
26. BzamMopaencTBHE MIEIOYSH C COISIMH.

27. llomyyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI.
28. BsaumMmoneiicTBHE OCHOBHBIX OKCHUIOB C KUCIOTAMHU.
29. BsaumMmopnelicTBUEe OCHOBHBIX OKCHUIIOB C BOIOM.

30. BsaumoneicTBHE KHCIOTHBIX OKCHIOB C IIEJIOYaMHU.
31. BzauMoaencTBHUE KUCIOTHBIX OKCUIOB C BOJIOM.

32. BizaumojaencTBUe cojiei ¢ KUCIOTaMU.

33. B3auMoJaeHUCTBHE COJICH C HICJIOYaMHU.

34. B3auMoJIeHUCTBHE COJIEH C COISIMH.

35. BzaumopeiicTBHUE pacTBOPOB COJIEH ¢ METaJIaMHu.

IpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOJHMTOB
Pemenne s3xkcnepyuMeHTaIbHBIX 3aa4.

Tema 6. [lopTpeTHas rajiepesi BeJIMKUX XUMHKOB
3HAKOMCTBO C JKU3HBIO U JICSTENBHOCTHIO YUYEHBIX, OCYIIECTBUBIIMX OTKPBITHE
OCHOBHBIX 3aKOHOB, TEOPHI1, MOHSATUML.

9 kjacce

Tema 1. Bpegenme. OOmasi XapakTepuCTHKa XHMHMYECKHX JJIEMEHTOB W
xumMuyeckux peaxkuuil. Ilepuoamyeckuin 3akon u Ilepuoaumyeckass cucrema
xumudeckux iemeHToB /I.U. MenaeseeBa

XapaKTepuCTHKa D3JIEMEHTa IO €ro MnojiokeHuto B Ilepmommueckoil cucreme
xumuueckux sneMmeHToB [. M. MenneneeBa. CBOMCTBAa OKCHIOB, KUCIIOT, OCHOBAaHHI H
COJIEM B CBETE TEOPHU IIEKTPOJIUTUYECCKON TUCCOLMALINA U OKHCIICHUS-BOCCTAHOBIICHHUSI.
[Tonsitue o mepexoaHbIx 3aeMeHTax. AMGOTepHOCTh. ['eHeTUYeCKuil psji IepexoIHOTO
anemenTa. llepuonuueckuil 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA. WN. MenneneeBa. XuMuuUecKas OpraHu3alnysl >XWUBOW M HEXUBOW INPUPOIBL.
XUMUYECKUN COCTaB A/Ipa, MAaHTUHA M 3€MHOM KOpPbl. XHUMUYECKUE 3JIEMEHTHI B KIIETKaX
KUBBIX OpraHU3MOB. Makpo- u MUKpodsieMeHThl. O000IIeHHE CBEACHUN 0 XUMHUECKHUX
peakuusax. Kimaccudukaiuss XuMUYeCKUX peakiuii 0 Pa3IMYHbIM MMPU3HAKAM: «UHCIIO U
COCTaB  pearupylimx ¢  00pa3ylIIMXCs  BEIIECTB»,  «TEMIoBOM  3ddexrTy,
«HATIPABJICHUE», «U3MEHEHHWE CTEMEeHEeW OKHCICHHS DJIEMEHTOB, O00pa3ymolux
pearupyomye BelecTBa», «(as3a», «HCIONb30BaHUE KaTanuzatopa». lloHartue o
CKOPOCTH XHUMHYECKON peakuuu. DakTopbl, BIUSAIOIMIMNE HA CKOPOCTb XHWMHUYECKUX
peakuuid. Katanuzatopsl u katanus. UHTHOUTOPBI. AHTHOKCHIAHTHI.
Hemoncmpayuu

Paznmuunsie popmer Tabmuier J{. . MenneneeBa. Mojenu aToMOB 3JI€MEHTOB 1—
3-ro mepuoaoB. Mozenb CTpoeHUs 3eMHOro mapa (monepeuHslid pa3pes3). 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOW peaKUuu OT MPUPOJAbl PEArupyroNX BEUIECTB. 3aBUCUMOCTh
CKOPOCTHM XMMHUYECKOW peakIUuu OT KOHIIEHTPALMM PEarupyroliux BeEIIEeCTB.
3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakIuu OT TUIOHAAd COMPUKOCHOBEHHUS
pearupyroommx BeIIeCTB («KUISIIIHK Coi»). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peakuuu OT TeMIEpaTypbl PEArupyrolIUX BEIIECTB. [ OMON€HHBIM M TI€TEPOre€HHbBIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.
Jlabopamopnuie onvimaul
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1. IlomydyeHue ruApOKCU]Ia IMHKA U UCCIIEIOBAHUE €T0 CBOMCTB.

2. MopenupoBanue noctpoeHus Ilepnoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
. . Menneneena.

3. 3amemieHue xene3oM MeIu B pacTBope cyibdara meau (I1).

4.  3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKIUH OT MPHUPOJbI pPearnupyromux
BEILECTB HA IPUMEPE B3aUMOJECHCTBHSI KUCIOT C METAJIIAMU.

5. 3aBHCUMOCTb CKOPOCTHM XMMHYECKOW PEAKIHUH OT KOHLEHTPAIMU PEarupyrommx
BCIIECTB HAa NPUMEpPE B3aUMOJECHUCTBUSA IIMHKA C COJSHOW KHUCJIOTOW pa3Iu4yHON
KOHLICHTPALNH.

6. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM pEeakUUu OT IUIOMAAU CONPUKOCHOBEHUS
pearupyromnmx BelecTB.

7.  MoaenupoBaHUE «KUISLIETO CIOS.

8. 3aBUCHUMOCTh CKOPOCTH XHMMHMUYECKON peakiuuu OT TeMIEpaTypbl pearupyronmx
BEILIECTB Ha npuMepe B3auMmozeicTus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI
Pa3IMYHOM TEMIIEPATYPHI.

9. PasnoxeHue mnepokcuaa BOAOpOAa C TMOMOIIbI0 okcuaa wapranua (IV) u
KaTaJassl.

10. OGHapyxeHHe KaTaia3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11. WuarubupoBaHue B3aUMOJICUCTBHUS KUCIIOT C METa/NIaMH YPOTPOITUHOM.

Tema 2. MeTasuibl

ITonoxenne metamioB B Ilepuoguueckoit cucreMe XUMUYECKUX dieMeHToB 1. 1.
MenneneeBa. Merannudeckasi KpucTauIMueckasi pelieTka 1 MeTalinuecKas XuMuyeckast
cBs3b. OOmme ¢usnmyeckue cpoiicTBa MeTtauioB. CIUiaBbl, UX CBONCTBA M 3HAYCHUE.
XHWMHUYECKHE CBOMCTBA METAJJIOB KAaK BOCCTAHOBUTENEH, @ TAK)XKE B CBETE UX IOJOKECHUS
B AJIEKTPOXHUMHUYECKOM Psy HarpsikeHuil metaiuioB. Kopposust meTamioB u crnocoObl
00pb0OBI ¢ Hell. Metaiubl B ipupoe. O01ine crnocoobl UX MOTyYEHUS.

OOmas XxapakTepUCTHKa IIEIOYHBIX MeTauioB. Mertamisl B mnpupoae. OOmue
cnoco0Obl ux nonyuyenusi. Crpoenue aromos. Illenounpie MeTalIbl — MPOCTHIE BEUIECTBA.
Baxneiiimme coenMHEHUs WIENOYHBIX METANIOB — OKCHUIbL, THUAPOKCUABI U COJU
(x10puabl, KapOOHaThI, Cylb(paThl, HUTPAThl), UX CBOWCTBA U MPUMEHEHUE B HAPOJAHOM
xo3sicTBe. Kanuitnbie yo0peHusi.

OO1mras XxapaKTepuCTHKA IEMEHTOB IIIaBHOM noArpynis! I rpymnmsr.

Ctpoenue artomoB. IllenouHo3zemenbHbIE MeETaIbl — MPOCTHIE BEILIECTBA.
Baxneimme coenMHEHUs LIEIOYHO3EMENBHBIX METaUIOB — OKCHJIbI, THIPOKCHUIBI U
colid (XJOpUIbI, KapOOHAThl, HUTpaThl, Ccyiabdarel, Gocdarel), WX CBOHCTBA W
IIPUMEHEHNE B HAPOJHOM XO3SIICTBE.

AJIFOMUHU.

Crpoenue atoma, (u3HUECKHE U XMMHUYECKHE CBOMCTBAa IPOCTOrO BEIECTBA.
CoeanHeHHs! aIFOMUHMSI — OKCHJI M THIPOKCHI, UX aM(pOTEpHBI xapakTep. Baxkueiime
conu antoMuHud. [[pumMeHeHne anoMUHAS U €ro COCTMHEHUN.

Keneso.

Crpoenue atoma, (U3HUECKHE U XMMHUYECKHE CBOMCTBA IPOCTOTO BEIECTBA.
I'enetnueckue psasl Fe+2 u Fe+3 .

Baxueiimue conn kenesza. 3HaUYCHUE JKEJIe3a U €ro COSAUHEHUMN JUIsl IPUPOIbl U
HapOJIHOTO XO31CTBa.

JHemoncmpayuu

OOpa3ipl MIETOYHBIX W IIEJIOYHO3EMENBHBIX MeTauioB. OO0pasubl CIUTaBOB.

BzaumopenicTBue HaTpus, TUTHS U KaJdbLKsl ¢ BOJOW. B3auMoaelicTBre HaTpUsl U MarHus
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C KUCIOpOoJAOoM. B3anmozaencTBue MeTauioB ¢ HemeTauiaMu. [loiryuyeHne ruapoKcuioB
xenesa (II) u (I).
Jlabopamopnuie onvimaul
12. BsauMopeicTBHE pacCTBOPOB KUCIIOT U COJIEH C METaUIAMHU.
13.  O3HaKOMJICHHE C pYyJIaMH Keje3a.
14. OkpaimBaHue TUIAMEHU COJIIMU 1LIETOYHBIX METAJUIOB.
15. BzamMmonaelcTBHE KaabIHsS C BOJOH.
16. TlomydyeHue ruIpoOKCU]Ia KAJIBLMS U UCCIEI0BAHUE €TI0 CBOMCTB.
17. Tlonmy4yeHue rUApPOKCHU]Ia aTFOMUHUS U UCCIEAOBAHUE €TI0 CBOMCTB.
18. BzaumopeiicTBUE xese3a ¢ CONSTHON KUCIOTOM.
19. Tlonyuenue ruapokcuioB xkene3a (II) u (II1) u u3yuenue ux CBOMUCTB.

IIpakTukym 1. CBolCcTBa MeTAVIOB M MX COeIMHEHUH

1. OcymecTBieHre HENOYKH XUMUYECKUX TPEBPAILCHUM.

2.  IlomyuyeHue u CBOWCTBA COCIMHEHHUI METAIIOB.

3. Pemenue OSKCHEpUMEHTAJbHBIX 3aJad Ha pACIO3HABAHME W  IIOJYyYEHHE
COEIMHEHUI METAIIJIOB.

Tema 3. HemeraJibl

OO0mass xapakTepuCTHKa HEMETAJUIOB: MoyioxkeHue B l[lepuommueckoit cucreme
xumuyeckux anemeHtoB [[. M. MenneneeBa, OCOOCHHOCTH CTPOEHHUSI aTOMOB,
anekTpoorpunatenbHocth (D0) kKak  Mepa  «HeMeTaM4HOCTHY, pan 0.
Kpucrannuueckoe CTpOo€HHE HEMETAIUIOB — MPOCTHIX BEIIECTB. AJIJIOTPOIUSL.
®u3nyeckue CBOWCTBA HeEMeETauioB. (OTHOCHUTENBHOCTh TMOHATHM  «METaD» U
«HEMETAJD).

Bonopon. Ilonoxenue Bomopoaa B Ileppoamyeckod CHCTEME XUMHYECKUX
anementoB JI. M. MengeneeBa. CrpoeHne aroma M MoJekyinbl. Dusmdeckue u
XUMUYECKHE CBOMCTBA BOJOPOa, €T0 MOJIyYeHUE U TPUMEHEHHE.

Bopma. Crpoenune Monexkynsl. Bogoponnas xumuueckas cCBA3b. Puznueckue
CBOICTBa BOJBI. AHOMANTUU CBOMCTB BOABI. [ napodunsubie u ruapodoOHbIE BENIECTRA.
Xumudeckrue cBoucTBa BoAbl. Kpyrosopor Boasl B mpupoae. Bomooumcrtka. Aspanus
BoAbl. bbiToBhIe (uibTpel. MuHepaibHble BOAbL. JIMCTWIIIMpOBaHHAs BOJa, €€
MOJIyYEHUE U IPUMEHEHHE.

OO6m1as xapaKTepUCTUKA FaJIOT€HOB.

Crpoenne atomoB. [IpocTeie BellecTBa U OCHOBHBIE COEIWHEHUS TaJIOT€HOB, MX
CBONCTBA.

Kpatkue cBenenus o xiope, 6pome, gprope u ione. [I[puMeHneHnne rajJoreHoB U UX
COCIMHEHUH B HAPOJIHOM XO3SIMCTBE.

Cepa. CtpoeHue aromMa, ajuIOTPOIMs, CBOMCTBA W NPUMEHEHHE POMOUYECKOM
cepol. Okcuanl cepol (IV) u (VI), ux nonydyenue, cBoiictBa u npumeHeHue. CepHas
KHCIIOTA W €€ COJIM, UX NPUMEHEHUE B HapogHOM xo3diicTBe. [Ipom3BoaCTBO cepHOt
KHCJIOTHI.

A3o01. CTpoeHrne atomMa M MOJIEKYJbl, CBOKWCTBA NMPOCTOrO BEUIECTBA. AMMHMAK,
CTpPOCHME, CBOMCTBa, MoOJydyeHHWe U mnpumeHeHue. ColM aMMOHHUS, HUX CBOWCTBA M
npumenenue. Oxcuzsl azora (II) u (IV).

A3OTHas KUCJIOTa, €€ CBOMCTBA W NMpuMeHeHue. HuTparsl 1 HUTPUTHI, TIpoOiieMa
UX COACpXKaHUS B CEIIbCKOXO3IMCTBEHHON MPOAYKIIMHU. A30THbIE YI00pEHUS.

®docdop. CTpoeHue aroma, auIOTPONHs, CBOMCTBa Oeoro u kpacHoro docdopa,
ux npumeHeHue. OcHOBHbIC coeauHeHus: okcuna dochopa (V) u oprodochopHas
kucnora, pocdarel. PochopHbie ynoOpeHus.
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VYrnepon. CtpoeHue aToMa, ajuIOTPOIUs, CBOMCTBA MOAU(UKALIUN, TPUMEHEHHE.
Oxkcuast yraepona (II) u (IV), ux cBoiictBa u npumeHnenue. KapOoHaThl: KaibIUT, COJA,
NOTalll, MX 3HaY€HUE B IPUPOJIE U )KU3HU YEJIOBEKa.

Kpemunii. CrpoeHne aroMa, KpPUCTAUIMYECKUW KPEMHHM, €ro CBOWCTBA H
npumenenne. Oxcupa kpemHus (IV), ero npuponnsle pazHOBUAHOCTH. CHIIMKATBHI.
3HaueHue COEAMHEHUN KPEMHUS B )KUBOW M HEXUBOU npupoze. [IoHsTHe 0 CHIMKaTHOM
IIPOMBIILIIIEHHOCTH.

Hemoncmpayuu

OOpa3npl rajgoreHoB — MPOCTHIX BeUIECTB. B3aumonelcTBHE TrajgoreHoB ¢
HaTpUEM, C aIFOMUHHMEM. BrITecHEHHE XJI10poM Opoma WM M0Jia U3 PACTBOPOB UX COJIEH.
B3anmopelictBue cepbl ¢ MeTaJllaMH, BOJOPOAOM M KHCIOpoAOM. BzammonerctBue
KOHLICHTPUPOBAHHOM a30THOW KHCIOTBHI C Meapto. llormomenue yriem pacTBOPEHHBIX
BELIECTB WK ra3oB. BoccraHoBneHue meau u3 ee okcuaa yriem. OOpas3isl NPUPOIHBIX
coelMHeHu XxJjopa, cepsl, docdopa, yriaepona, kpemHus. OOpas3ibl BaKHEHIIUX IS
HApOJHOTO XO035WCTBA CyJb(aTOB, HUTPATOB, KapOOHATOB, PocdaToB. OOpa3Ikl CTEKIA,
KepaMHKH, IEMEHTA.

Jlabopamopnuvie onvimoi
20. IlomyuyeHue u pacrio3HaBaHUE BOJAOPOJA.
21. HccnegoBaHue MOBEPXHOCTHOTO HATSKEHUS BOBI.
22. PactBopeHuE nepMaHraHaTa KaJlus UM MEIHOTO Kylopoca B BOJIE.
23. Tunparanus o6e3BoxkeHHoro cynbdara meau (II).
24. H3roToBieHHE TMIICOBOIO OTIIEYATKA.
25. O3HaKOMIIEHHE C KOJUIEKIHEH ObITOBBIX (PUIBTPOB.
26. (O3HaKoOMJIEHHE C COCTAaBOM MUHEPAIbHOMN BOJBI.
27. KauecTBeHHas peaklys Ha raJOr€HUI-UOHBI.
28. llomyuyeHue u pacrio3HaBaHUE KHUCIOPOAA.
29. T'openue cepbl Ha BO3AYXE U B KUCIOPOJIE.
30. CsaoiicTBa pa30aBIEHHOW CEPHON KUCIOTHI.
31. H3yueHue CBOMCTB aMMUaKa.
32. Pacrno3HaBaHuUE COJIE aMMOHMUSL.
33. CnoiicTBa pa30aBIEHHON a30THOW KUCIIOTHI.
34. BzaumojeiicTBHME KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO.
35. Topenue docdopa Ha BO3yXe U B KUCIOPOJIE.
36. PacnoznaBanue ocgaros.
37. Topenue yriisi B KUCIOPO/IE.
38. ITlomydeHue yrojibHOM KHCIOTHI U U3yYEHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B TMAPOKAPOOHATHI.
40. Paznoxenue rugpokapOOHaTa HATPHUSL.
41. TlomyuyeHue KpeMHEBOI KUCIOThI U U3yUYEHHUE €€ CBOMCTB.

IpakTukym 2. CBOCTBA cOeIMHEHUII HEMETAJIOB

Petienne sxkcnepuMeHTaIbHbIX 3a1a4 1o TeMe «I[loarpymmna rajsoreHoBy.
Pemienue skcnepuMeHTaIbHBIX 3aa4 1o Teme «lloarpymnma kucmopomay.
Pemenue sxcniepuMeHTa bHBIX 3a7a4 1o Teme «[loarpyrmmna azoTtay.
Pemenue sxcniepuMeHTa bHBIX 3a7a4 1o Teme «[loarpymnmna yriaepoaay.
[Tonyuyenue, coOupaHue 1 pacrio3HaBaHUE Ta30B.

e

Tema 4. [lepBoHayaibHbIe CBeIeHUSI 00 OPraHN4YeCcKUX BellecTBax

IlepBoHauyanbHbIE CBEICHUS O CTPOCHUM OPraHUYECKUX BEILECTB. Y TJIEBOJIOPOIbI:
METaH, TaH, 3THJIeH. ICTOYHUKH YIJIeBOJIOPOIOB:  MPUPOJAHBIN ra3, He(PTh, yroJb.
Kucnoponacoaepxamuye CoeAUHEHUsA: COUPTHI  (METaHOJ, JTaHOJ, TJIMILEPHUH),
KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCJIOTa, aMHHOYKCYCHasl KHCJIOTa, CT€apuHOBas M
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OJICMHOBAs KHCIIOTHI). BHOJIOTMYEeCKH Ba)kKHBIC BEIECTBA: JKHUPBI, TJIIOK03a, OCIKHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEN CPEABI U €TI0 MOCIIECICTBUSA.

Tema S. Koppexkuus 3HaHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI

Ilepnoanueckuii 3akoH u [lepuoauyeckas cucrema Xumudeckux 3imeMenTos /. M.
Menpeneea. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA JIEMEHTA, HOMEPOB MEpUOIa U
rpynnsl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN B IIEpUOJIAax
Y IPYIIIaX B CBETE MPEJICTABICHUN O CTPOCHUN aTOMOB 3JIEMEHTOB.

3HaueHUE TMEpPUOJUYECKOTO 3aKoHa. BuIbl XMMHUYECKMX CBSI3ed M THIIBI
KPUCTAINIMYECKUX  pelIeTOK. B3anMoOCBA3b  CTpPOEHMS W CBOMCTB  BELIECTB.
Knaccudukanuss XuMU4eCKUX peakUuMid MO pa3iMyHbIM IPHU3HAKaM (YUCIO U COCTaB
pearupyrommx U oOpa3yroluxcs BELIECTB; HaJIMYMe T'paHUlbl pasnena (a3; TErIoBOH
3¢ dexT; H3MeHeHHe CTeNeHel OKHUCIeHHMs aTOMOB; HCIOJb30BaHHUE KaTalu3aTopa;
HarpasieHue nporekanus). CKOpoCTb XUMUYECKUX Peakuuid M (PakTopbl, BIUSIONINE Ha
Hee. OOpaTUMOCTh XHMHUYECKHX pPEAKIUA U CIIOCOOBI CMEIIEHUS XHUMHUYECKOTrO
paBHOBECHS.

IIpocThie M cnokHble BemiecTBa. MeTalibl M HEMETaJulbl. ['eHeTudyeckue psibl
MeTajula, HEMEeTaula U MepexonHoro metamia. OKCHUIIBI U THUIAPOKCUIBI (OCHOBAHMS,
KHCIIOTBI, aM(OTepHble THUIPOKCHIbI), conu. WX cocraB, kinaccuukanuss U ooOue
XMMHYECKHE CBOWCTBA B CBETE TEOPUHU MIEKTPOIUTHUECKON AUCCOLUALNY.

3. TemaTn4yeckoe MJIAHUPOBAHME C YKA3aHHEM KOJHYECTBA 4aCOB, OTBOAUMBIX Ha
OCBOECHHE KAKIA0N TeMBbI

8 ki1acce
KomnuecTBo
Ne Tema
JacoB
1 | BBaenenue 6
2 ATOMBI XUMAYECKHX DJIIEMEHTOB 10
3 IIpocTrle BemecTBa 7
4 CoequHEHNST XUMUYECKUX DJIEMEHTOB 14
5 N3MeHenus, nporucxoasiinue ¢ BEmeCTBaMU 13
6 PactBopenue. PactBopsl. CBolicTBa pacTBOPOB 15
3IEKTPOJIUTOB
7 | TloprpeTHas rajgepesi BETHKHX XUMHKOB 3
HToro 68
9 ki1acc
KomnuectBo
No Tema
JacoB
AJIEMEHTOB U XUMHUUYECKUX peakuui. [lepuonnuecknit
1 3aKkoH U [lepronnueckas cucteMa XuMHUYECKUX 10
anemenToB JI.M. MenneneeBa
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Mertannsl. [Ipaktukym «CBoiCTBa METAJIJIOB U UX

. 17
COEIMHEHUI»
Hewmeramnel. [Ipaktukym o reme «CBolicTBa o)
cnep TII/TT_TPHT/YT‘/JT HANMATATTITORN
[lepBoHauanbHbIE CBEAEHUS 00 OPraHMYECKUX MOJIEKYJIax 9
Koppeknus 3HaHuil 10 XMMHH 32 KypC OCHOBHOM IIKOJIBI 8

NUrara

66
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