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[Tpeamer Xumus
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KonnyectBo yacoB no yyeOHomy miaany 102 4 B roa, 34 B HeAETIO

CocrasnieHa B cooTBeTcTBUH ¢ [IpumepHoit paboueii mporpammoii mo xumMun (oA00peHa pemeHneM (eaepaabHOro yueoGHO-METOINYECKOTO
o0beIuHeHUs 10 o01eMy 00pa3oBaHuto, MpoTokod 3/21 ot 27.09.2021r); npakTHYecKas 4acTh yUeOHOT0 COAepP)KaHuUs MpeIMeTa yCUJIeHa
MaTepHalIbHO-TEXHUYECKOH 0a30i 1ieHTpa «Touka pocTa», HCIOIb3yeMOro Ul pealn3alii 00pa3oBaTeNIbHBIX IPOrPaMM B paMKax IPenojaBaHus
XMMUU.

Vuebuuku: Xumus

Astop: O.C.I'abpuensu
Haumenosanue: Xumus 10-11xa
W3 natenncTBO/TO U3 0aHUS
Mocksa «IIpocsemienue» 2019r

CocraBurens:
Jopoxmua O..




PACCMOTPEHA

Ha 3acenanuu MO yuuteneit
€CTECTBEHHO-HAYYHOTO IIUKJIA
[Tporoxon Nel ot 31.08.2022
PykoBogurens MO

H.B. Mopo3osa

YUUTEb XUMU
I'BOY COUI c.bormanoska



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA.
1. "M4YHOCTHBIE Pe3yabTATHI:

B IICHHOCTHO-OPUEHTAILMOHHON c(epe — OCO3HAaHUE POCCUICKONW TpaXkJAaHCKON HAEHTHMYHOCTH, NAaTPHOTH3Ma, YyBCTBA TOPJIOCTH 3a
POCCHICKYI0 XUMHUYECKYIO HAYKY;
B TPYyIOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY NanbHEHIIel 00pa3oBaTeNbHOM TPAEKTOPUHM B BBICHICH IIKOJE, TIe XUMUS
SBIISICTCS TPOPUIUPYIOLIEH TUCIUILTHHOM;
B [103HABATENIbHOM (KOTHUTHBHOM, MHTEIUICKTYaJIbHOW) Chepe — YMEHHUE YIPABIATh CBOCH IMO3HABATEIBHOW JIESATEIBHOCTHIO, TOTOBHOCTh
U CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HM; CO3HATENBHOE OTHOLIEHHE K
HETIPEPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHON MpodecCHOHaNbHOW M OOIIECTBEHHOW NEATEIBHOCTH; (HOPMUPOBAHHE HABBHIKOB
HKCHEPUMEHTAIIbHON U MCCJIEN0BATENbCKONW JIEATENbHOCTH; YYacTUE B IYOJIMYHOM IIPEJCTABICHUU pE3YJAbTaTOB CaMOCTOSTEIbHOU
II03HABATEJILHOM JEATENIbHOCTH; y4yacTHe B MPO(UIbHBIX OJMMIINAAAX PA3IUYHBIX YPOBHEH B COOTBETCTBHHU C XKETAEMbIMH PE3yJIbTaTaMu
U aJICKBaTHOM CaMOOLIEHKOW COOCTBEHHBIX BO3MOYKHOCTEH;
B cepe 310poBbecOEpexeHUsT — MPUHATUE U Pealn3alus LIEHHOCTEeH 30poBOro u 0e3omacHoro oOpasa *HU3HM, HENPUATHE BPEIHBIX
IPHUBBIUCK (KypeHHs, YIOTPEOIICHHsI alIKOTr0Jisl, HAPKOTUKOB) OJlarofapsi 3HAHUIKO CBOWCTB HAPKOJOTHYECKUX M HAPKOTUYECKUX BEIICCTB;
COOJIFOJICHHE MPABUII TEXHUKU OE30ITACHOCTH B ITpoliecce padOThI C BEIECTBAMH, MaTepHallaMi B y4eOHOW (HaydHOH) abopaTtopuu 1 Ha
IIPOU3BOJCTBE.
(opMHPOBATH CO3HATEIBHOE OTHOLIEHUE K HENPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIEIIHOM MpodeccuoHaIbHOM 1 00111eCTBEHHO
JeATEIbHOCTH,
CYIIECTBIIATh OCO3HAHHBIN BbIOOp  Oyaymieil mpodeccuu 1 BO3MOXKHOCTEN peann3alui COOCTBEHHBIX KHU3HEHHBIX IJIaHOB,;
(GbopMHPOBATH 3KOJOTMYECKOE MBILIUIEHUE, TPUOOPECTH OMBIT HKOJOrO-HAMPABICHHON NEATENbHOCTH.

2. MeranpeaMeTHble pe3yJibTAThI:
UCIIOJIb30BAHNE YMEHUN M HABBIKOB PAa3JIMYHBIX BUIOB IIO3HABATEIBHOM NEATEIBHOCTH, INPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMSA
(cucreMHO-MH(POPMAIIMOHHBIA aHAU3, HAOIIOJCHHE, W3MEPEHHE, IPOBEICHUE HKCIEPUMEHTA, MOJICIUPOBAHUE, MCCIENOBATEIbCKAs
JESITENbHOCTD) Ul U3YYEHUS PA3IIMUHBIX CTOPOH OKPY)KAIOLIEH 1eHCTBUTENBHOCTH,
BJaJICHUE OCHOBHBIMU WHTEJUIEKTYaJIbHBIMH OIEpauusMu: (GOpMYyIHpPOBKA TMIIOTE3, aHAJIW3 M CHHTE3, CPaBHEHHE U CHUCTeMaTH3allus,
0000111eH1e U KOHKPETH3allKs, BbISBICHUE MPUYUHHO-CIIEICTBEHHBIX CBsI3€i M MOUCK aHAJIOTOB,;
MO3HAaHUE 00BEKTOB OKPYXKAIOIIET0 MUPA OT OOIIEro 4epe3 0COOCHHOE K €JMHUYHOMY;,
yMEHHe IeHepUpOBaTh AU U ONPEAEIATh CPEJCTBA, HEOOXOAUMBIE IS MX peaIn3alui;
yMEHHE ONpeAeATh LU U 3a/1a4i AeATeIbHOCTH, BHIOMPATh CPEACTBA peaIU3alluy eI U IPUMEHATh UX Ha IPAKTHUKE,
UCIIOJIb30BAHUE PA3IMYHBIX WCTOYHUKOB JUIS MOJYYEHHsS] XUMUYECKOM HMH(OpMaluy, MOHUMaHHE 3aBUCHUMOCTH COAEpX aHHUs U (HOpPMBI
npeAcTaBiIeHNs HHPOPMALUK OT Lieell KOMMYHUKALUU U apecara;
YMEHHUE MPOAYKTHUBHO OOLIAThCs U B3aMMOJCHCTBOBATh B MPOLIECCE COBMECTHOM AEATENbHOCTH, YIUTHIBATh MO3UIMU IPYTUX Y4aCTHUKOB
NeATENbHOCTH, 3()(PEKTUBHO pa3pemaTb KOHPIUKTHI;



1)

2)

3)

TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON HH(POPMAIIMOHHO-TIO3HABATEIHLHON JCSITEIFHOCTH, BKIIOYasi YMEHHE OPUCHTUPOBATHCS B
pa3IMYHBIX HMCTOYHHMKAX HWH(OOpPMAIMK, KPUTHYECKH OIICHWBATh W HWHTEPIPETUPOBATh HH(POPMAIMIO, IMOJTYYaeMyH W3 Pa3IMYHBIX
HCTOYHHUKOB;
YMEHHE HCIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHHMKAIMOHHBIX TexHonorui (mamee — MKT) B pemicHHH KOTHHTHBHBIX,
KOMMYHUKATHUBHBIX ¥ OPraHU3allMOHHBIX 3a7a4 C COOJIFOJICHHEM TpeOOBaHMI JProOHOMHKH, TEXHUKH OE30MaCHOCTH, THTHEHBI,
pecypcocOepekeHtsl, MPAaBOBBIX M 3TUYECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€30TIaCHOCTH;
BJIaJICHUE SI3BIKOBBIMU CpPEACTBAMHM, BKJIOYas M SA3BIK XMMHUU — YMEHHE SICHO, JIOTMMHO M TOYHO W3JaraTh CBOI TOYKY 3PEHUS,
UCIIO0JIb30BaTh a/ICKBATHBIC S3bIKOBBIC CPEJCTBA, B TOM YHCIIC M CUMBOJIbHBIC (XUMHUYCCKUE 3HAKH, (DOPMYIIbI U YPABHEHHUS);
BBHIOUPATH YCHEIIHBIC CTPATETUH B PA3IMUHBIX CUTYAIUsX,
OCO3HaBaTh MIPUYUHBI CBOETO YCIeXa WIN HeyclieXa, HaXOAUTh CIIOCOOBI BHIXOA U3 CUTYAIlUN HEeYCIeXa.

3. [IpenmeTHBIE Pe3ybTATHI:
3HaHue (TIOHUMAHUE) XapaKTEPHBIX MPHU3HAKOB BAXKHEHIIUX XMMHUYECKUX MOHITHII: BEIIECTBO, XUMUYECCKUH 3JIEMEHT, aTOM, MOJICKYIa,
OTHOCHTEJIbHBIE aTOMHBIC M MOJICKYJISIPHBIC MacChl, HOH, U30TOIBI, XUMHUYECKast CBsI3b (KOBAJCHTHAS MOJISAPHAS W HEMOJSIPHAs, HOHHAsI,
METa/UTNYeCKasi, BOJOPOJHAsN), 3JICKTPOOTPHUIATEIBHOCTD, AJIOTPOINHMS, BaJCHTHOCTh, CTENCHb OKHCIICHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, BeIleCTBA MOHHOTO, MOJIEKYISIPHOTO M HEMOJICKYISPHOTO CTPOCHHUS, PACTBOPHI, AIEKTPOJUTHI U HEIIEKTPOJIUTHI,
3JICKTPOJUTHYECKAsT UCCOIMAIINS, THAPOJIU3, OKUCIUTEIb WU BOCCTAHOBUTEIb, OKHCICHHUE U BOCCTAaHOBJICHHE, 3JIEKTPOJIU3, CKOPOCTh
XUMHYECKON peakluy, KaTaau3aTopbl U KaTajan3, 00paTUMOCTh XMMHUECKUX pEaKluil, XUMUYECKOe paBHOBECHE, CMEIIEHHE PAaBHOBECHSI,
TerIoBOH 3((EKT peakiuu, YrIepoIHblid CKeNeT, PYHKIMOHAIbHAS TPYIIa, n30oMepus (CTPYKTypHas U MPOCTPAHCTBEHHAS) U TOMOJIOTHS,
OCHOBHBIC THIBI (COCAMHEHHS, pPa3IOKEHUs, 3aMelleHHs, oOMeHa), BHAbI (THAPUPOBAHUS K JCTHAPUPOBAHMS, THAPATAlMd U
Jeruaparaquu, MOJUMEPU3ALUN U JACTOJIMMEPU3ALNY, [OJUMKOHACHCAUM W HW30MEpU3alUM, KaTaIUTUYECKUE U HEKATAIUTHYECKUE,
TOMOTEHHBIC M TETEPOTCHHBIC) M PA3HOBUAHOCTH ((epMEHTATUBHBIC, TOPCHHUS, HTEpUPHKAINK, KPEKHUHTa, pUPOPMHHTA) peakiuid B
HEOPraHWYECKON M OPTaHNYECKOW XUMUH, TTOJIUMEPHI, OMOJIOTUYECKHA aKTUBHBIE COSTUHEHUS;
BBISIBJICHHE B3aMMOCBS3M XMUMHYECKUX TMOHSATHH 175 OOBSICHEHHUS COCTaBa, CTPOEHUS, CBOMCTB OTIEIbHBIX XUMHYECKHX OOBEKTOB U
SIBJICHUH,
IIPUMEHEHUE OCHOBHBIX IOJIOKEHUM XUMHUUYECKUX TEOPUMN: TEOPUH CTPOEHUS aTOMa M XMMHUYECKOM CBS3H, NEPUOJAUYECKOrO 3aKOHA H
MEPUOJUYECKON CHUCTEMBI XUMUYECKuX 3yieMeHTOB [I. 1. MenneneeBa, Teopun 3I€KTPOJUTHUYECKON AMCCOIMALMN, TPOTOHHOM TEOpHH,
TEOPUU CTPOCHHSI OPTAaHUYECKUX COEAUHEHMI, 3aKOHOMEPHOCTEN XMMHUUYECKOM KMHETUKM — JUI aHajlu3a COCTaBa, CTPOEHUS U CBOMCTB
BEILIECTB U MPOTEKAHUS XUMUYECKUX PEAKIIHII;

4) ymeHue KiIacCu(pUIMPOBATh HEOPTaHUIECKUE U OPTaHUIECKUE BEIIECTBA
10 Pa3JIMYHBIM OCHOBAHMSIM;

5)

6)

YCTaHOBJICHHE B3aUMOCBSI3€H MEXAY COCTaBOM, CTPOCHHMEM, CBOMCTBAMH, NMPAKTHYECKHMM HPUMEHEHHUEM U TOJIydeHHEM Ba)KHEHIINX
BEIL[ECTB;

3HaHHE OCHOB XMMHYECKOH HOMEHKIIATyphl (TPUBHAIBHONH M MEXIYHApOIHOI) M yMEHHE Ha3BaTh HEOPraHMYECKUE M OPraHUYECcKHe
coeHeHus 1o Gopmyse, 1 Ha0OopoT;

7) ONpeACIICHUE. BAJICHTHOCTH, CTCIICHU OKHUCIICHUA XUMHUYCCKUX JJICMCHTOB, 3apsJ0B MOHOB, BUI0OB XUMHUYCCKUX CBsI3CH B COCAUMHCHUAX U

TUIIOB KPUCTAJUTMUECKUX PEHIETOK; MPOCTPAHCTBEHHOI'O CTPOEHHUS MOJIEKYI; THIA THAPOJM3a U XapaKTepa cpelbl BOJHBIX PAacTBOPOB



COJIEH; OKUCIIMTENS U BOCCTAHOBUTEINS; IPOLECCOB OKUCIEHHS M BOCCTAHOBIJIEHHMS, NMPHUHAJUIEKHOCTU BELIECTB K Pa3IUYHBIM Kilaccam
HEOPraHUYEeCKMX M OPraHWYEeCKUX COEJAMHEHHH; rOMOJIOTOB M H30MEPOB; THUIIOB, BHJIOB M PAa3HOBHJIHOCTEH XMUMHYECKMX pEaKklUU B
HEOPraHMYeCKOH 1 OpraHUYecKoi XUMuH;

8) yMeHue XapaKTepu30Barh:

— S-, p- ¥ d-37eMEHTHI 110 UX TOJIOKEHHUIO B meproandeckoii cucreme J[. . Menneneesa;

— 00IuMe XMMUYECKHe CBOMCTBA MPOCTHIX BELIECTB — METAIOB U HEMETAIJIOB;

— XMMHYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUH B IJIaHe O0Iero, 0COOEHHOTO U eIMHUYHOTO;

9) oOBsICHCHHE:

— 3aBHCHMOCTH CBOMCTB XUMUYECKHX AJIEMEHTOB U UX COCIUHEHHUH OT MOJIOKEHUs dJIeMeHTa B nepuoandeckoii cucreme /. 1. Menneneesna;

HPUPOJIBI XAMUYECKOH CBSI3U (MOHHOM, KOBAJCHTHOM, METAIUTMYECKOM, BOJJOPOIHOM);

3aBHCHMOCTH CBOMCTB HEOPraHMYECKHUX M OPraHUYECKUX BELIECTB OT UX COCTABa U CTPOCHMUS;

CYIIHOCTH M3YYEHHBIX BHJIOB XMMHUYECKMX PpEAKLUUH. HIEKTPOJUTHYECKOM JIMCCOLMALMH, HOHHOIO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX;

BIIMSIHUS PA3IIMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIMU M Ha CMEUICHNE XUMHYECKOTO PABHOBECHS;

MEXaHU3MOB [IPOTEKaHUs PEaKLUi MEX 1y OpraHMYeCKMMH U HEOPraHUYECKHMMHU BEIEeCTBaMU,;

10) ymenwue:

— COCTAaBIISITh YpaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN ¢ IOMOIIbIO METO/1a JIEKTPOHHOTO OajaHca;

— IPOBOJUTH PACUYETHI 0 XUMUYECKUM (OpMYIaM U ypaBHEHUSM,

— MPOBOJUTH XMMHUYECKHIl JKCHEPHMEHT (abopaTopHble M TMPAKTHYECKUE PabOThI) ¢ COONIOICHHEM TpeOOBaHWII K MpaBHIAM TEXHUKH
0e301MacHOCTH TIpH paboTe B XUMUYECKOM KaOuHete (JlabopaTopun);

11) BnageTh MeTO1aMU CaMOCTOSITENIBHOTO IJIAHUPOBAHUS U TIPOBEACHUSI XUMHUYECKUX SKCIIEPUMEHTOB C COOJIIOIEHHEM NpaBuil 0€30acHON

paboTHI ¢ BeniecTBaMu U J1a00paTOPHBIM 000PYJOBaHUEM.

BrinyckHUK Ha yriry0JéHHOM YPOBHE HAYYMTCS:
— NOHUMAamMb XUMHUYECKYIO KapTUHY MHUpaA KaK COCTaBHYIO YaCTh 1I€JIOCTHOM HAyYHOU KapTHHBI MUDA,
— packpuvléams Polib XUMUU U XUMUYECKOTO MTPOU3BOJICTBA KaK MTPOU3BOTUTENLHON CUITBI COBPEMEHHOTO O0IIECTBa;
— ¢opmynuposamsp 3HAUCHUE XUMUU U €€ JTOCTIKEHUN B MIOBCETHEBHON KU3HH YEJIOBEKA;
— YCmanasiusams B3aNMOCBSI3U MKy XUMUEH U IPYTUMHU €CTECTBEHHBIMU HayKaMU;
— opmynruposams niepuonudeckuii 3akoH Jl. M. MenaeneeBa u 3akOHOMEPHOCTH H3MEHEHUHN B CTPOCHUH M CBOMCTBAX XMMHUYECKHUX DJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB Ha OCHOBE MEPUOINYECKOI CHCTEMBI KaK Tpaudeckoro 0TOOpaKeHHs MepUOINIECKOr0 3aKOHa;
- ¢opmynuposams OCHOBHBIE TIOJIOXKEHUS TEOPUU XUMHYECKOTO CTPOCHHS OpraHmyeckux coemuHeHuid A. M. ByrnepoBa, packpwvieams
OCHOBHBI€ HAIMpPABJICHUS 3TOM YHHMBEPCAIbHOM TEOPUU — 3aBUCHUMOCTH CBOWCTB BELIECTB HE TOJBKO OT XUMHUYECKOTO, HO TaKXe M OT
ANIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS U ULTIOCMPUPOBAMb UX TIPUMEPaMH U3 OPraHU4YeCKON 1 HEOPraHMYECKOW XUMUM,
- apsymeHmupoeéams YHUBEPCATbHBIA XapakTep XUMHUYECKUX MOHSATHH, 3aKOHOB U TEOPUH UIsi OOBSCHEHUS COCTaBa, CTPOCHHs, CBOWCTB U
3aKOHOMEPHOCTEH 00BeKTOB (BEIIECTB, MATEPHUAIIOB U MPOIIECCOB) OPraHUYECKOI U HEOPraHUUECKON XHUMUH;
— xapakmepuzoeamsw S-, P- 1 d-3IEMEHTBHI 10 UX MOJIOKEHHIO B Tiepruoandeckoit cucteme JI. Y. Menneneena;



- Kaaccuguyuposames XUMUYECKUE CBSI3M U KPUCTAJUIMUECKUE DPEUIETKH, 0O0bACHAMb MEXAHU3MbI WX OOpa3oBaHUS U 00KA3bl6aMb EAUHYIO
OPUPOAY XUMHUYCCKHX CBsi3el (KOBaJEHTHOM, HOHHOM, METAJUTMYECKOM, BOJOPOTHON);

— 00bsACHAMbS TPUYUHBI MHOTOOOPa3HUs BEIIECTB HA OCHOBE MIPUPO/IBI SIBICHUH H30MEPHUH, TOMOJIOTHH, aJNIOTPOIIUH,

- Kaaccuguyuposams XUMUYECKHUE PEaKIMH B HEOPTraHWYECKONW M OPraHMYECKOWM XMMHUHU IO Pa3IWYHBIM OCHOBAHHMSAM U YCMAHABIUBAMD
cnenuuKy TUIIOB PEaKuid OT 0OIIEro Yepe3 0COOCHHOE K €IMHUYHOMY;,

— Xapaxkmepuzoeams THIPOJIN3 KaK CIICIM(PUIHBIN 0OMEHHBIN MPOIECC U PACKpbl8amb €r0 POJb B )KUBOW U HEKUBOW NPUPOJIE;

- Xapaxmepuz08amsp SIEKTPOJIN3 KaK CICHUPUIHBIA OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIN MPOIIECC U €r0 MPAKTUISCKOE 3HAUCHUE;

— Xapaxkmepu3zo6ams KOPPO3HIO METAIIOB KaK OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIN MPOIIECC U npediacams CIOCOOBI 3aIIUTHI OT HEE;

— onucvléamb PUPOAY MEXAHU3MOB XMMHUECKUX PEAKIUi, MPOTEKAIOUINX MEXKy OPraHMYECKUMHU U HEOPraHNYEeCKUMHU BEIECTBAMH;

- Kaaccugpuyuposams HEOPraHMIECKUE U OPTaHUICCKHUE BEIISCTBA 110 PA3IMYHBIM OCHOBAHUSIM,

- Xapaxmepuzoeéams OOIINE XUMUYCCKUE CBOMCTBA BOKHEHIIMX KJIACCOB HEOPraHWYCCKUX M OPTaHMYSCKUX COCIUHEHHWH B IUIAHE OT OOIIEro
yepe3 0COOEHHOE K eUHUYHOMY;,

— UCNONBL306aMb 3HAKOBYIO CHCTEMY XHMHYECKOIO S3bIKa I OTOOpakeHHs cocTaBa (XUMHYeCKHe (OPMYIbI) U CBOUCTB (XHMHUECKHUEC
ypaBHEHUSI) BEILIECTB,;

— UCnonb306ams MPaBUIA U HOPMBI MEXIYHAPOAHOW HOMEHKJIATYPHI JIJIi HA3BaHWM BellecTB MO (opmynam ¥, HA0O0POT, Ui COCTABICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (POPMYIT COSAMHECHHM 110 X Ha3BAHUSM,

— 3Hamb TPUBHAIbHBIC Ha3BaHUS BAKHEHIIUX B OBITOBOM U MPOU3BOJICTBEHHOM OTHOIIEHNH HEOPTaHUYECKUX U OPTaHMUYECKUX BEIIECTB,;

- Xapaxkmepu306amb CBOWCTBA, TOJy4eHHUE W TPUMEHEHUE BAXKHEHIIMX TMPEJACTABUTEICH THIIOB M KJIACCOB OPraHUYECKHX COCIMHCHUN
(MpeaenbHBIX, HEMPENeNbHBIX W apOMaTHYECKUX YIJIEBOJOPOJIOB, KHCIOPOACOAEPXKAIINX W a30TCOACPKAIINX COCTMHEHHH, a TaKxke
OMOJIOTUYECKH aKTHBHBIX BEILIECTB);

- ycmanasnueams 3aBUCUMOCTh S3KOHOMHKH CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU H MEPEPAOOTKH YIIIEBOIOPOJIHOTO ChIpbs (HE(DTH, KAMEHHOTO
YIIIsl ¥ IPUPOJTHOTO Tra3a);

— DIKCHEPUMEHTAIBHO n00mMEepicOams COCTaB U CBOMCTBA BAKHEHIUX MPEICTABUTEIICH W3YdEHHBIX KJIACCOB HEOPTAaHUICCKUX U OPraHUICCKHX
BEIIECTB C COOJIIOJICHHEM MPABWII TEXHUKH 0€30TTaCHOCTH JIJIS pa0OThI ¢ XUMHUYESCKUMH BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BaHUEM,;

- Xapakmepuz08ams CKOPOCTh XUMUYECKON PEakIuu U e€ 3aBUCHMOCTh OT PA3INIHBIX (PaKTOPOB;

— onucvleams XUMUYECKOE PABHOBECHE U npediaeamsb CTIOCOOBI €T0 CMEIICHHSI B 3aBUCMOCTHU OT PA3NUYHBIX (PAKTOPOB;

- npouzso0ums PacYEThl M0 XUMHUSCKUM (OpMYyJIaM U YPaBHEHUSM Ha OCHOBE KOJIMUYSCTBEHHBIX OTHOIIECHUH MEXKY YIaCTHHKAMHU XUMUYCCKHX
peaKuuii;

— Xapaxkmepuzoéams BaXHEHIIINE KPYIMTHOTOHHAKHBIC XMMHUYECKUE MPOU3BOACTBA (CEPHOM KUCIIOTHI, aMMHUaKa, METaHoJa, repepaboTku HedTH,
KOKCOXHMHUYECKOTO MPOU3BOJICTBA, BAXKHEHIIINX METAUTYPTHUECKUX MPOU3BOJICTB) C TOUKU 3PCHUS XMMHU3Ma MPOIIECCOB, YCTPOUCTBA BasKHEHIITHX
anmmapaToB, HAYYHBIX PUHITUIIOB MPOU3BOJICTBA, SKOJOTHICCKOW N IKOHOMUYESCKOH 11e1eCO00pa3HOCTH,;

— cobnodams TpaBWIA JKOJOTUYECKON OE30MacHOCTH BO B3aMMOOTHOIICHUSX C OKPYKAIOMIEH Cpelroid MpH OOpaleHud C XUMUYECKUMH
BEIIECTBAMH, MaTepUaJIaMy U TMPOIECCAMH.

Buvinycknuk na yenyoaéHHoOM ypoeHe ROJIYUUM 603MOHCHOCH b HAYYUMbCA '

— UCNOIb306aMb METOBI HAYYHOTO MTO3HAHUS TMPU BHITIOJTHEHHUH MMPOSKTOB U Y4eOHO-UCCIIEIOBATEIBCKUX 3a/1a4 XUMUIECKOW TEMaTHKU,

— NPO2HO3UPOBamMb CTPOCHUE U CBONCTBA HE3HAKOMBIX HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;



— NPOZHO3UPO6amb TCUCHUE XMMUYECKUX MPOIECCOB B 3aBUCUMOCTH OT YCJIOBHMM MX NMPOTEKaHUS U Hpediazamb CHOCOOBI YIPABICHUS STHMHU
MPOLIECCAMH;

- ycmanasenugams BHYTPUIIPEIMETHBIC B3aMMOCBSI3M XMMHU Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUH OpraHMYECKOH U HEOPraHWYeCKON
XAMHHA ¥ MEXKIPEIMETHbIE CBA3M C (usukoil (cTpoeHHME aroMa M BEIIECTBAa) W OMOJOTHEH (XMMHUYeCKash OpraHu3aiys >KU3HU U HOBBIC
HANpaBJICHUS B TEXHOJIOTUH — OMO- U HAHOTEXHOJIOTHH);

— packpwiéams PoJib MOJYYEHHBIX XUMUYECKUX 3HaHUU B Oyaymieil yueOHol 1 mpodecCHOHANBbHOM e TeNbHOCTH;

— npoekmuposams COOCTBEHHYIO O0Opa30BaTEIIbHYIO TPAEKTOPHUIO, CBSI3aHHYIO C XMMHEH, B 3aBHCHUMOCTH OT JIMYHBIX IPEANOYTEHUN u
BO3MOYHOCTEH OTE€YECTBEHHBIX BY30B XUMUYECKON HAIIPABJIEHHOCTH;

— apeymenmupoeams €IUHCTBO MUPA BEIIECTB YCTAHOBICHUEM I'€HETUYECKOM CBSI3U MEK]ly HEOPraHUYECKUMU U OPraHUYE€CKUMHU BELECTBAMU,

— 61a0emb XUMUYECKUM SI3bIKOM KaK ()aKTOPOM YCHEIIHOCTH B MPOPECCHOHANTBHOMN AESITeIbHOCTH;

— Xapaxkmepu3oéams CTAHOBJIICHHE HAYYHOW TEOpUM HAa MPUMEPE OTKPBITUS MEPUOJUYECKOTO 3aKOHA M TEOPUH CTPOCHUS OPraHUYECKHUX U
HEOPraHUYECKUX BELLECTB,;

— npuHUMamMe y9acTHe B MPOMUILHBIX KOHKYpcaX (KOH(PEPSHIUIX, OJMMITHAIaX) Pa3IMYHOTO YPOBHSI, aJICKBATHO OYeHUBAMb PE3yIIbTaThl TAKOTO
Y4acTusi U NpoeKmuposamsy MyTH MOBBILIEHUS IPEAMETHBIX TOCTUKEHU,

— KPUTUYECKU OMHOCUMbCA K TICEBIOHAYYHOW XUMUYECKON MH(DOPMAITUK, IOJTy9aeMOU U3 Pa3HbIX HCTOYHUKOB,

— nOHUMams TACOANBHBIE POOIEMbI, CTOSIINE MIEePe]] YeTIOBEUECTBOM

(sxoNOTHYECKHUE, IHEPTETUUECKHE, CHIPBEBBIC), H npedideans MYTH UX PEIICHHs, B TOM YHCIIE U C TOMOIIBbI0 XUMHUH.

1. COJAEP/KAHUE YYEBHOI'O IIPEJIMETA

10 kaace (yrayo.r.)

\ Tema ypoka \ HN3yyaembie BONIPOCHI Buabl 1eTeJIbHOCTH 00y4aK0IMXCS
IMOBTOPEHHUE. (44.)
1. O06mmas OO0mrast XapakTepUCTHUKAa XUMHUYECKHX DJIEMEHTOB H
XapaKTEePUCTHKA | XUMHYECKHX PEeaKInui
XUMHYECKUX
JJIEMEHTOB u
XUMHYECKUX
peakuuin
2. MeTtanibl Mertanisl
3. Hewmerannbl Hewmeramis
4, Bxonunas IIpoBepka 3HaHuM
JTUATHOCTHKA
TEMA 1. HAYAJIBHBIE IOHATUSA OPTAHUYECKOM XUMMWMN. 134.




5 [Ipeamer Uto m3ywyaer opranmueckas xumus. Kparkuit ouepk | CpaBHHBATh OpraHH4YECKHe
OpraHu4ecKon pa3BuTUs ~ opraHMyeckod  xumuu.  CpaBHEHUE | U HEOPTAHUYECKHE BEIECTBA u
xumuu. Opranuye | HEOPraHMYECKUX U OPraHUYEeCKUX BEILECTB. | apryMEHTHPOBATH OTHOCHUTEIIBHOCTh
CKHE BelllecTBa CrnocoOHOCTBIO  aTOMOB  yIiiepoJia  COCOUHSTHCA | ACNEHUsT XHMHUHM Ha  OpPraHUYEcKyro

B pa3JIyHble  Lenu.  YIVIEBOJOPOAbI M HUX | M HEOPraHUYECKYIO.

npousBoaHsble. [lonsTHE O 3aMecTUTENE. OnuceiBaTh OCHOBHBIE 3Tallbl PA3BUTHUSA

. Kosutekiusi opraHMYecKiX BENIeCTB, MATEPHAJIOB U | OPraHMYECKOW XUMUH.

U3JIeTIUI U3 HUX OOBsACHATH MHOTroo0pasue
OpraHUYECKUX COCTMHEHUU
CIIOCOOHOCTBIO aTOMOB yriepoja
COEIMHATHCS B Pa3IUYHbIC LEIIH.
XapakTepuzoBaTh MOHSTUE
«3aMECTUTEIbY

6-7 Teopus crpoenust | [loustue BanentHoctu. Paboter @. A. Kekyne. Ponb | Paznuuare TNOHSATHS «BaJCHTHOCTHY U

OpraHUYECcKuX
COCIMHEHUMU
A. M. byrneposa

A. M. byrnepoBa B CO31aHUM TEOPUH CTPOCHHUS
OPraHUYECKHX COEIMHECHU . Eé OCHOBHBIE
MOJIOKECHUS.

[TpruuHBl MHOTOOOpA3Us OPraHUYEeCKUX COEAUHEHUH!
oOpa3oBaHUE OJMHAPHBIX, MABOMHBIX W TPONUHBIX
CBSI3€M MeXy aroMamu yriaepoaa. M3zomepusi.
OMnupuyeckas, MOJIEKYIsipHasT W CTPYKTypHas
(hopMyIIbl OPraHNYECKUX COCTUHEHUN.

. apocrepxHeBble U 00BEMHBIE MOJENH (MOJAEITH
Crroapra—Dbpuriieba) staHosa U AUITHIOBOTO 3dupa,
OyraHa 1 n3o0yraHa.

B3anmopeiicTBre HATpUs C 3TAHOJIOM; OTCYTCTBHUE
B3aUMOJICHCTBUSA C JUITHIOBBIM d3PUPOM

«CTETIEHb OKUCIICHUSI.
XapakTepu3oBaTh OCHOBHBIE
MPEATIOCHUIKN CO3aHUs TEOpUU
CTPOEHHSI OPraHUYECKUX COCIUHEHHH U
poas A. M. byriepoBa B Hell.
@opMynHpOBaTh OCHOBHBIE IOJIOKEHHUS
TEOpUn XUMHUYECKOTO CTPOCHHUS
U WIIOCTPUPOBATh UX IPUMEPAMHU.
OOBsICHATL ~ SBIEHHE  WM30MEpUH U
CBOWCTBA HW30MEPOB HAa OCHOBE HX
XMMHUYECKOTO CTPOEHHs. 3amuchiBaTh
SMIHMPUYECKYIO,  MOJIEKYISIPHYIO U
CTPYKTYPHYIO (OpPMYNIBI OpraHUYecKuX
COCIMHEHNH.




Konuenuus
rudpuan3anuu
ATOMHBIX
opOuranei

Crtpoenue aroma yriiepoja: S- u p-opOuTalIn, TUTIBI HX
rUOPHUIN3AIHH.

O0pa3oBaHKe KOBAJICHTHBIX

DNEeKTpOHHAs U 3JEKTPOHHO-rpaduyeckas Gopmyssl
aToMa yriepoJa.

. apoctepxHeBble M 0OBEMHBIC MOJEIH METaHa,
TWIEHAa W aleTwieHa. Mojenb  OTTaJIKUBaHMS
rHOpUIIHBIX opOuTaleil (IeMOHCTpaIys ¢ ITOMOIIBIO

XapakTepu3oBaTh HOpMaJlbHOE u
BO3OYXKIEHHOE  COCTOSIHHS ~ aTOMOB
XHUMUYECKAX 3JEMEHTOB Ha TpuUMepe
aToMma yriepoja.

OTpaxkaTh 3TH COCTOSIHUSI C TIOMOIIBIO
JJIIEKTPOHHOU u IEKTPOHHO-
rpadpuueckoit popmy.

OnwuceiBath 00pa3oBaHKUE 0- U T-CBs3EH




BO3AYIIHBIX MIapoB). JleMOHCTpaIMOHHAs TaOJIuIa
«PaznuyHble THOPUIHBIE COCTOSIHUS aTOMa YIIIEPOaa)

B MOJIEKYJIaX OPraHUYECKUX COEAUHEHUN
C OJVHAPHBIMH, JBOMHBIMU U TPOUHBIMHU
CBA3SIMHU.
VYcranaBiauBaTh
BaJICHTHBIMU COCTOSIHUAMH
yriepoga W TEOMETpUEH
OPraHUYECKUX COCOUHEHUN

B3aNMMOCBAA3b  MCIKAY
aToMa

MOJIEKYIT

9-10

Kiaccuduxanus
OpPraHMYECKUX
coeqUHEeHNHI

Knaccudukanus ~ 1mo  3JeMEHTHOMY  COCTaBYy:.
YIJIEBOAOPOABI, rajores-, a3oT- U
KHCJIOPOJICOAepKAILME OPraHUYECKUE COCTUHEHUSI.
Knaccudukaius no cTpoeHHI0 YriaepoJHOro CKeleTa:
AMKIMYECKUE M IUKINYecKue (KapOOIMKINYECKHE U
reTepPOLMKINYECKIE) OPraHNUECKUE BEILeCTBA.
Knaccudukanus YIJIEBOJOPOJIOB! IIpeJiebHbIE
(aykaHBl M LUKIIOANKAHbBI), HEHpelelbHbIe (aJIKeHBI,
QITKUHBI, aKaJUCHBI), apCHBI.

Knaccugukanuss opraHu4eckMX COEAMHEHHH 1o
HATMYUI0 (QYHKIUOHANBHBIX TPyMI (THAPOKCUIIBHASI,
KapOOHUJIbHAS, KapOOKCHIIbHAS, HUTPOTPYIIA,
amuHorpynma). Couptel.  Anpaeruapl. KeToHBI
KapOonoBsie kucnotsl. Hutpocoeaunenus. AMUHBI.

J. OOpasupl OpraHMYECKUX COCIWHEHUNA pPAa3TUYHBIX

KJIacCOB. MoJieid  OpraHuYeCcKUX COCAUHEHHHA C
pa3IMYHBIMU (GYHKITHOHATBHBIMH TpyIIaMH.
O06o00maromas TabauLa «OCHOBHEBIE KJIACCHI

OpPraHU4YCCKHX CO CHHHCHHﬁ))

Knaccudumuponatsb OpPraHUYECKUE
COCMHEHHUS o pa3IMYHBIM
OCHOBAHHUSM: TI0 AJIIEMEHTHOMY COCTaBY,
M0 CTPOCHHUIO YIIEPOJHOTO CKEJleTa, IO
HATMYUIO () YHKIMOHAIBHBIX TPYIII.
KrnaccuduimpoBats yrieBoJOpOIbL: IO
KPaTHOCTH CBSI3U U 110 HAJIMYHUIO IUKIIA.
Onpenensats IIPUHAJJIEKHOCTD
OpPraHWYecKOTO COEAMHEHUS K TOMY WIIN
WHOMY TUITY HJIH KJIacCy.




11-12

[TpuHuMIBL
HOMEHKJIATYpbl
OPraHu4YeCcKuX
COeUHEHUHI

XUMHUYECKOH
TpUBUATIbHAS

IlonsTue 0
Howmenkiarypa
panuoHabHasl.
MexayHapoaHas HOMEHKJIaTypa OPraHUYECKHX
coequnennii — |UPAC. IlpuHuumbsl coctaBieHuUs
Ha3BaHHS OPraHuyecKoro COCIMHCHUS o
nomenkiarype IUPAC.

J. Tabmummelr «Ha3BaHus ankaHOB U alKHIJIbHBIX
3amecTuTenei», «OCHOBHBIC KJIacChl OPraHUYECKHX
COCIUHCHUIY

HOMEHKJIaType.
(uctopuueckasi) u

CpaBHuBath paLMOHAIBHYIO
HOMEHKJIaTypy U HomeHknarypy IUPAC.
HaszpiBaTh oOpraHuuyeckue COEJUHEHUS
B cooTBeTcTBUU ¢ mpuHnunamu [UPAC
U, HaoOOpOT, 3amuchiBaTh (OPMYIBI
OpPraHMYECKUX COCAMHEHHH 10  HX
Ha3BaHUSM.




13-14 | Knaccudukarus | [lonsitue o cybctpare m pearente. Kmaccuduxarmus | CpaBHUBaTh KiaccH(DUKAMIO peakuit
peaxiuii B peakuuil Mo CTPYKTYpHBIM HM3MEHEHHUSM BEIIECTBA: | B OPraHMYECKOM U HEOPraHWYecKOi
OpraHNyYecKOu OpucOeMHEeHUsT (B TOM YHCIE TOJMMEPH3ALUH, | XUMHH.
XUMHHU oTmieryieHuss  (3JeMEHHpOBaHMs), 3amerieHus u | OmpenensTb THO W BHI XHUMHYECKOM
N30MEpU3aLUH. peaknmMM ¢ y4acTHEM OpraHMYecKHX
[lonsitTue O roMoO- U reTepOJIMTUYECKOM pa3pbiBax | BEHICCTR.
KOBAJICHTHOM CBSI3H, dJIEKTpoduiIax v HyKiIeopuiax. Habmonats u ONHUCHIBATh
Knaccudpukanus peakuuii 1o THUIY pPEaKLUUOHHBIX | JEMOHCTPAIIMOHHBIN XUMHYECKUT
YaCTHIIL: panuKaibHbIE, AIIEKTPO(UITBHBIE U | DKCIICPUMEHT
HYKJICO(UITIbHBIE.
Knaccudukanust peakuuii mo M3MEHEHHUIO CTEICHEH
OKHCJICHHUS: OKUCIICHUS U BOCCTAHOBJICHHUSI.
Knaccudukanus peakiuii 1Mo YacTHBIM IpHU3HAKaM:
raJloreHUpPOBaHNE u JIerajoreHupoBaHue,
THIPUPOBAHUE U JETHIPUPOBAHUE, THUOPATAIHU |
JeTuApaTaIum, THJIpOTraJlIOT€HUPOBaHHE U
JeTHIpOraloTeHUPOBAHUE.
J1. T'opeHne MetaHa win nponaH-OyraHOBOM CMeCH U3
ra3oBoil 3axxurajiku. B3pbIB cMecH MeTaHa C XJOPOM.
OOeciBeunBanre  OpOMHOM  BOJBI  ITUJICHOM.
Henonumepuzanuus noaudtuieHa. [lomydenue stunena
JeruapaTalueil aTaHona
15 Ilpakmuueckaa | KadecTBEHHBIN aHaIU3 OPraHUYECKUX COECAMHEHUIN Cobmonathb npaBuia TEeXHUKH | JJamyux
paboma 1 0e30macHOCTH npu pabote c | memnepamypoi
1a00paTOPHBIM 000pyIOBaHUEM, | MEPMONAPHbLLL,
HarpeBaTeIbHBIMH npubopamu, | cnupmoska

XUMUYECKUMHU PEaKTUBAMHU.
DKOHOMHO U JKOJIOTHYECKH T'PaMOTHO
o0paIarscsi ¢ HUIMHU.

HccnenoBaTh CBOMCTBA OpPraHUYECKHX
BemecTB.  HaOmiomaTth  XMMHYECKHE
SBJICHUS W (PUKCHPOBATH PE3YJIbTaThI
HaOIIOICHU.

@dopMyIUPOBaTh BBIBOJIBI HA KX OCHOBE




O600mmenue Breinosnnenue tecTtoBbIX 3ahaHui. Penienue 3amau Ha | BRIMOAHATE TeCTbl M YHOpPaXXHEHMS,
U CUCTeMaTu3aly | BIBOA  (opMyln  OpraHMYeCKMX  COEAMHEHMH. | pelmaTh 3a/1a4uM [0 TEME.




A 3HaHMi 1o | [loAroToBKa K KOHTPOJILHOU paboTe. [IpoBoauTh  OLIEHKY  COOCTBEHHBIX
KJ1accu(uKanuu JI. M3roToBiieHue Mojiesed MOJIEKYJl PEACTABUTENCH | HOCTHKEHUN B YCBOCHUHU TEMBI.
¥ HOMEHKJIaType | PAa3JIMYHBIX KIACCOB OPraHMYECKUX COCAUHEHUN KoppektupoBatb ~ cBOM  3HaHHA B
OpPraHUYECKUX COOTBETCTBUU C IUIAHUPYEMBIM
COCIMHEHUM pe3yIbTaTOM
17 KoutpoabHas padora 1 no teme: «Knaccupukaius 1 HOMEHKIATypa OpraHM4eCKUX COEJUHEHUI»
TEMA 2. TIPEJAEJIBHBIE YI'VIEBOJAOPO/BI. 5u4.

18 AJKaHBI: CTPOCHU | DJIEKTPOHHOE M IPOCTPAHCTBEHHOE  CTpOEHHUE | XapaKkTepHU30BaTh IEKTPOHHOE "
e MOJIEKYII, | MOJIEKYJIbl METaHa. IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYI
roMosiornueckuii | ['omMonoruueckuii psij ankaHOB U UX U30MEPHSL. METaHa U €ro roMOJIOTOB.
psin,  uzomepus | [IpocTpaHCTBEHHOE CTpPOCHHE MOJIEKY] ainkaHoB (B | OmUChIBAaTh ~ TOMOJIOTHYECKHI pan
¥ HOMEHKJIaTypa | TOM YHCJIE ¥ KOH(POPMEPHI). AJIKaHOB.

Homenknarypa ajkaHoB. Paznuuate romosorn M HU30MeEphI
. IapocTepxHEBBIE MOJENM MOJIEKYJ AJIKAHOB JUIS | AJIKAHOB. HassiBaTh AJIKaHBI B
WITIOCTPAllMM CBOOOJHOIO BpallleHHs] BOKPYI CBS3HM | COOTBETCTBHHU C paBUIIaMU
C—C, arTakke 3aciOHEHHOM U 3aTopMOXKeHHOM | HOMeHKIaTypsl IUPAC.

KOH(popManuii 3TaHa. Pa3nuuaTte nepBUYHBIN, BTOPUYHBIN,
JI. U3roroBnenue napagUHUPOBaHHON Oymaru, | TPETUYHBIA,  YETBEPTHUYHBIA  aTOMBI
ucnbITaHue e€ CBONCTB (OTHONICHHE K BOJIC M XKHPY) yriepoza

19 CriocoOsl [TpombinieHHBIE  cHOCOOBI  MOJYYEHUS  aJKaHOB. | XapaKTepH30BaTh OCHOBHBIE
HOJIy4EHUS KPEKUHI HE(TEenpoaAyKTOB, peaklus aJlKWIMPOBAaHMs, MPOMBIIUIEHHBIE W J1abopaTopHbIe
AJIKaHOB MOJIyYEHUE CHHTETUYECKOr0 O€H3MHA, HarpeBaHue | CIIOCOOBI MOJYyYEHHs aJIKaHOB.

yriiepoja B arMocepe BoI0poa.
JlabopaTopHble  CHOCOOBI  MOJTYYCHUS  AJKaHOB!

peakuus Bropia, nuponus conieil KapOOHOBBIX KUCIOT
CO IIeJI0YaMH, TUAPOIIN3 KapOHia aTlOMUHHUAL.
. Tlonyuenme wMerTaHa U3 anerara HaTpUid U

THAPOKCHUJa HATPUA




20-21 CsoiicTBa dusndueckue cBOMCTBA AJIKAHOB. VYcranaBnuBaTh  3aBUCUMOCTb  MEXAY
aJIKaHOB U UX BzaumHoe ~ BiMsiHME ~— aTOMOB B OPraHMYECKUX | KOJMYECTBEHHBIM COCTAaBOM  MOJICKYII
NPUMEHEHUE Mosiekynax. [lomoXUTeNbHBI W OTPUUATENBHBINA | ATKAaHOB u X (bu3IeCKUMHU

UHIYKTUBHBIE 2P (HEKTHI. CBOHCTBaMH.

[IporHo3  peaklMOHHOW  CHOCOOHOCTM  alKaHOB. | MmmocTpupoBaTh nepexoz
MexaHu3M  peakluid  PaauKaIbHOTO  3aMEIIECHHMs. | KOJUYECTBECHHBIX OTHOIIIEHUI B
Peakiun PaaNKaIbHOTO 3aMCIICHUS. | KAUSCTBCHHBIC Ha OCHOBE
raJIoTeHUPOBAHUE i HUTPOBAHHUE. Peakiuu | roMosioruueckoro psijia ajaKaHoB.




JNeruipupoBanusi. Peakuuum  OKUCIEHUS.
peaknmuu C  pa3pyIICHHEM  YIJIEpOJIHOU
[IpuMmeHeHne aJikaHOB HA OCHOBE CBOWCTB.

J. BuneodparmMeHTsl W CIaifpl, WUTIOCTPUPYIOIINE
MHIYKIMOHHBINA 3Q(PEKT, TeMOJMTUYECKUN  pa3phIB
KOBAJICHTHOU CBS3H, CBOOOTHO-paIUKATbHBIN
MEXaHW3M peaklnui 3amemieHus. ['opeHue MeTaHa,
nponaH-OyraHoOBOW cmecH, MapaduHa B YCIOBUSIX
n30bITKAa W HEJOCTaTKa KHUCIopoda. B3peB cMmecu
MeTaHa ¢ BO3AyxoM. OTHOIIEHUE MeTaHa, MPOIaH-
OyraHoBoil cmecH, OeH3MHAa K OpOMHOW Boae W
pactBopy KMnOa.

JI. OGHapyXeHHEe BOJbI, CAXH, YIIIEKHCIOTO ra3a B
MPOJYKTaX TOPEHUS CBEYU

HApyrue
nemnuy.

OnuceiBaTh B3aMMHOE BIMSHUE aTOMOB
B MOJIEKYJIaX aJIKaHOB U YCTaHAaBJIMBATh
B3aUMOCBSI3M ~ MEXAY  JJIEKTPOHHBIM
CTpPOEHUEM MOJIEKYII AJIKAHOB
Y MHYKIUOHHBIM 3 (PEKTOM.
XapakTepu3oBarhb
paluKanbHBII
3aMeIEHUS.
HaBatb IIPOTHO3BI PEaKIMOHHON
CIOCOOHOCTH aJKaHOB M HOJATBEPXKIATh
WX  XapakTepUCTUKOH  XUMHUYECKHX
CBOICTB aJIKaHOB.

VYcraHaBnuBaTh  3aBUCHUMOCTB  MEXKIY
CBOMCTBaMM U IPUMEHEHHEM AJIKAHOB.
[IpoBoauTh, HaOMOJATh U ONTUCHIBATH
XMUMHMYECKUHN IKCTIEPUMEHT

CcBOOOIHO-

MEXaHU3M peakuuii

22

[uknoankansl

['oMonornueckuii psij U CTPOCHUE LMKIIOAKJIaHOB. Mx
HOMEHKJIaTypa U U30MEpHSL.

ITonsTne 0 IIPOCTPAHCTBEHHOMN
Kondopmeps! nukiorekcana.
CriocoObl MONMyYeHHUs] LUKIOANIKAHOB. PEKTU(UKALINS
He(TH, KaTATUTHYECKOE JCTUJIPUPOBAHHE apEHOB,
BHYTPUMOJIEpYIIsIpHas peakuus Bropua.

Ou3nyeckne U XHUMHYECKHE CBOMCTBA ITUKJIOAKAHOB
(peakiuu MPUCOCTUHEHUS U 3aMEIIICHHS).
[IpuMeHeHre NUKI0aKaHOB.

WU30MEPUH.

. IlapocrepxHeBbIE MOJIeIIN IIUKJIOTEeKCcaHa
(xoHpopmaru WKPECIO» " «BaHHaY),
TMMETHIIIUKIONponana (yuc-,  mpanc-u30Mephl).

OTHolIeHHe IMKJIOreKcaHa K BOJHBIM pacTBOpam
KMnOs u Br2. Tabmuna «CTpoeHHE IUKIOAIKAHOB.
Kondopmanum»

XapakTepru3oBaTb TOMOJIOTUYECKUI DsIT,

CTPOEHHUE, CBOICTBA M NPUMEHEHHE
LUKJIOAJIKAHOB.
OnuceiBaTh CcHocoObl MNOJMYy4EHUS U

MPUMEHEHUS IUKJIOAIKAaHOB Ha OCHOBE
CBOMCTB.

HaoOmrogatn " OIMCELIBATH
JEMOHCTPAIIMOHHBIN IKCTIEPUMEHT

TEMA 3. HENPEJAEJBHBIE YI'VIEBOJOPOJBI. 13u4.
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AJIKEHBI:
TOMOJIOTUUECKUN
pAll, U30MEpHs U

DNEeKTpOHHOE U
MOJIEKYJIbI ATHJICHA.
T"'omonornueckmi

IIPOCTPAHCTBEHHOE

paa

u

U30MEpUs

CTpOCHHUE

AJIKCHOB

KOHKpeTH3upoBaTh SP°-ruOpuan3aIuio
opOuTanei 11t MOJIEKYIIbl ATUICHA.
XapakTepu30BaTh T'OMOJIOTHUECKHN Psif




HOMEHKJIaTypa (yrmepomHoro ckeyieTa, reoMeTpUYecKas WM Yuc- | AIKEHOB.
Mpanc-u30Mepus, TOJOXKEHUs  ABOWHOM  cBs3W, | O000mAaTe W yrayonsTe 3HaHWs 00
MeKKI1accoBas). HomeHkIaTypa aikeHoB. W30MEpUU HA  TPUMEPE  H30MEPHH
d. OObémHBIE MOJETH Yuc-, MpPAHC-U30MEPOB | AIKCHOB! CTPYKTYPHOM
AJIKEHOB U NIPOCTPAHCTBEHHOM.
HaspiBaTh allkeHbl B COOTBETCTBUU C
npaBwiamMu HomeHknatypsl IUPAC.
Paznmuuate romosorm W HM30MEpHI
aJIKEHOB
24 Crioco0Obl [IpombinieHHBIE  CMOCOOBI  MOJYYEHHS  AJIKEHOB: | Pa3nmuuyaTh MPOMBINIICHHBIE  CHOCOOBI
HOJTyYCHUS KPEKUHI aJKaHOB, BXOJALIMX B COCTaB He(PTU U | MONy4EHUS AKEHOB.: KPEKHHI aJIKaHOB,
aJIKEHOB INOMYTHOTO  HE(QTAHOrO  Tras3a, JErHJAPUPOBAHUE | BXOJMANIMX B COCTaB HE(PTH U MOIYTHOTO
MPEJIETBHBIX YTIICBOJIOPOIOB. HEPTAHOTO rasa, JIETHIPUPOBAHKE
JlaboparopHble  CIOCOOBI  TIOJNYYCHHSI  AJTKCHOB. | aJKaHOB.
peaKIuu SIUMUHUPOBaHUs (AerajorenupoBanue), | [Ipemnarate  1a00paTOpHbIE  CHOCOOBI
JeruapaTaus CIUPTOB | MOJTy4EHUS KOHKPETHBIX aJTKAHOB.

U JICTAJIOTEHUPOBAHUE IUTAIIOTCHAIIKAHOB, a TAKKE
JETUIPOTATIOTEHUPOBAHNE raJoreHOMPOU3BOIHBIX
MpeaenbHbIX YrieBo10po1oB. [IpaBuno 3aitnesa.

J. TlonydeHue 3THieHA U3 3TAHOJIA U IOKA3aTEIbCTBO
ero HEMpeneNbHOrO CTPOCHUs (peakiuu ¢ OpOMHOMI
BOJI0# U pactBopoM KMnO4)

dopMynupoBaTh TpPaBWIO 3aiilieBa U

3allUCbIBATL  YPABHCHUSA peaKHI/Iﬁ B
COOTBCTCTBHU C HHUM.
Ha6J’IIO,Z[aTB H OIIMCBIBATDH

,Z[eMOHCTpaLII/IOHHHﬁ OKCIICPUMCHT
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CaolicTBa 1
NpPUMEHEHUE
AJIKEHOB

@uU3NYECKUE CBOKMCTBA AJIKEHOB.
B3anmHoe  BiMsHHME aTOMOB B
MoJieKyaax. Me30oMepHBIN AP QeKT.
[IporHo3  peaknuOHHOM  CHOCOOHOCTH  AJIKEHOB.
MexaHusm peakuuii AIIEKTPOPUITEHOTO
MIPUCOETUHEHUS.

Peakuun npucoeqMHeHUsT alKEHOB: rajJOr€HUPOBAHHUE,
TUAPUPOBAHUE, THAPOTAIONEHUPOBAHUE, THApATaLNs,
nosuMmepuszanus. IIpaBuno MapkoBHuKOBa. Peakiun
okucnenus: ankeHoB KMnOs (peakuust Barnepa) B
BOJIHOW U CEPHOKHUCIION Cpeae.

[IpuMeHeHre anKeHOB Ha OCHOBE CBOMCTB.

J. Buneodparmentsl u crhaiiipl mo TeMe Ypoka.
OOeciBeunBaHUe OSTHJIEHOM OpOMHOW BOABI W

OPraHu4eCKUX

OnuceiBaTh B3aMMHOE BIIUSHHE aTOMOB
B MOJIEKY/IaX ajJKEHOB U ME30MEpHBII
ahdexr.

[Iporuo3upoBars PEaKIMOHHYIO
CIIOCOOHOCTh ~ aJKEHOB Ha  OCHOBE
3JIEKTPOHHOTO CTPOCHHS UX MOJICKYII.
XapakTepu30BaTh MEXAHU3M PEaKINil
3NEeKTPOUIBHOTO NPUCOESAUHEHUS
(rayoreHrpoBaHUEe, THAPUPOBAHHE,
THIPOTaJOrCHUPOBaHKUE, TUApATALUA) |
peaKIy MOJIUMEPH3AIHH.

CpaBHuBaTh TpaBwiia MapKOBHUKOBA U
3aiinena.
VYcranaBnuBaTh

3aBUCUMOCTbL  MCIKOY




pacTBOpa NepMaHraHata Kaius. | OpeHue STUIICHA.

B3aumopeiictBue AJIKaHOB u AJIKEHOB
C KOHIICHTPUPOBAHHOU CEPHOM KHUCIOTOM.
JI. OOGHapyxeHHEe B KEPOCHMHE HEMpeIeIbHBIX

COEIMHEHUN

CBOMCTBaMH
MIPUMEHEHHUEM.
HabGmonath, omuceiBaTh W TPOBOIUTH
XUMUYECKUHN IKCIIEPUMEHT

AJIKCHOB u ux
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Ilpakmuueckasn
paboma 2

[TonyyeHne MeTaHa W STWJICHA M HCCJICIOBAHHE HX
CBOMCTB

CobnronaTp npaBuIa TEXHUKU
0€30MacHOCTH npu pabore c
1a00paTOPHBIM o0opynoBaHueMm,
HarpeBaTeIbHbBIMH npudopamu,

XUMHUYECKUMU PEAKTUBAMU. DKOHOMHO U
9KOJIOTUYECKU T'PaMOTHO OOpalarhecs C
HUMH.

HccnenoBath CBONCTBA OpPraHUYECKHX
BEIIIECTB.

Habmogate xumuuyeckue SBICHUS WU
(buKcupoBaTh pe3yabTaThl HAONIOJCHUH.
@opMynUpoBaTh BHIBOJIBI HA UX OCHOBE

Hamuux
CNUpPmMoBKa

PH,
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OcCHOBHBIE
MOHATUA  XUMHU
BBICOKOMOJICKYJISI
PHBIX
COCAUHEHHI

CtpoeHue  MOJIUMEPOB: MOHOMED, oJimmep,
3JIEMEHTapHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALINU.
JIuHelinble, pa3BeTBICHHBICE M ceT4yarbie (CIIUTHIC)

HIOJIUMEPBL. CrepeoperyinspHsie "
HECTEPEOPETYIISIPHBIE OJUMEPBI.
OTtHouleHME [I0JINMEPOB K HarpeBaHuIo;

TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE IIOJIUMEPHI.
[Tonumepsl HA OCHOBE 3THIICHOBBIX YIVIEBOJOPOIOB U
ux MIPOU3BOAHBIX: TIOJUATUIIEH, IIOJIUIIPOIIUIIEH,
NOJUTETPA(TOPITUIICH Y TIOJIMBUHUIIXIIOPHUI.

JI. O3HakoMJIEHHE C KOJUIEKLIMEW MOJMMEPOB OCHOBE
TWJICHOBBIX YIVIEBOJIOPOIOB

OnuceiBaTh pCaKkuun NoJIMMEpU3allnun
M HCIIOJIb30BaTh NOHATUA XUMHNHU

BBICOKOMOJICKYJISIPHBIX COEIUHECHHII.
MOHOMEp,  MOJMMEP,  DJIEMEHTapHOE
3BCHO, CTCIICHb
MOJIMMEpPU3ALUH, JIMHEHHBIC,
pa3BETBIEHHBIE u

ceryarbie (CIIUTHIE), TOIMMEPHI,
TEPMOIUIACTUYHBIE ¥ TEPMOPEAKTHBHBIE
HOJIMMEPBI, CTEPEOPETYIISIPHBIE U
HECTEPEOPETYISPHBIE MOJTUMEPBI.
KnaccuduimpoBarh  HOJUMEPHI 110
pa3IMYHBIM TPU3HAKaM: [0 CTPOEHHIO,
croco0aM TMOJyYeHUS] W OTHOILICHUIO K
HarpeBaHHIoO.

PasznyaTh MoJMMEPU3AIHMIO U

MTOJIMKOHICHCALIHIO.
XapakTepuszoBaTh [IPUMEHEHUE
BajKHEHNIIINX peACTaBUTEIIEH




IIOJJMMEPOB HA OCHOBE OTUIIEHOBBIX
YIJI€BOJAOPOJOB U UX MPOU3BOJHBIX.

29 AJKaueHsl: Knaccudukarus JTMEHOBBIX yrIeBoJOpoIoB. | OnuceBaTh aITKa/IMCHBI KaK
Ki1accuuKanys ¥ | U30JIMPOBAHHBIC, KyMYJIHUPOBAHHBIC U CONPSHKEHHBIC. | YIJIEBOJOPOJBI C JBYMS JBOMHBIMHU
CTpOCHHUE Howmenknarypa u U30MEepHs JMEHOBBIX | CBSA3SIMH.

YIJIEBOJIOPOJIOB (MexkIaccoBasi, yraepoaHoro | Ilpexnarats oOmyto Gopmyny TueHoB u
CKeJIeTa, B3aUMHOTO TIOJIOKEHHsI KPaTHBIX CBs3€H, | Ha3pBaTh UX B COOTBETCTBHU C
reoMeTpHUYecKas). npasmwiamu HomeHkIatypsl |UPAC.
Crtpoenue conpspKEHHBIX ANKaIMCHOB. Pa3znuyate  M30MepHI0  aJKaIMEHOB:
JA. BuneogpparmenTsl M ciuaiifpl 10 TeME YpPOKAa.  MEKKIACCOBYIO,
Mopenu MoNeKyn alkagueHOB C H30JMPOBAHHBIMH, | YIJIEPOJHOTO  CKeJeTa,  B3aUMHOTO
KYMYJIHPOBAHHBIMA U COMNPSDKEHHBIMH JTBOMHBIMH | TTOJIOKEHUS KPaTHBIX CBsI3€i,
CBSI3IMU reOMETPUUECKYIO.
XapaxkTepu30BaTh CTpOCHHUE
COTPSDKEHHBIX AKATHECHOB
30-31 | CnocoObt CrnocoObl moNTydeHusl alkaJueHoB: neruapupoBanue | CpaBHMBaTh  XMMHUYECKME  CBOiICTBa
HOJy4eHUs, aJIKaHOB, QJIKEHOB M AJIKaJIUCHOB.
CBOIicTBa U peakuus JleGenea, eruaporajioreHupoBaHKe BousBnsate 0COOEHHOCTH peaxkuun
pUMEHEHNE JIMTAJIOTEHAIKAHOB. HOJMMepH3aluu CONPSKEHHBIX
QJIKaTNECHOB. dusnueckue cBOCTBA AUEHOBBIX YIIIEBOIOPOJIOB. QJIKaTHECHOB.
XUMHUYECKHE CBOMCTBAa JHMEHOBBIX YIJIEBOJOPOJOB: | XapaKTepu30BaTh busnueckue U

peakiuu MIPUCOCTUHEHHS, OKHCIICHUSI u
MOJIMMEPU3AIUN — U OCOOCHHOCTHU UX MPOTEKAHUS.
HaxoxneHnue B mpupojie U NIPUMEHEHUE ATKATUEHOB.
TepneHsl.

. Koarymsiuus MIJIEYHOrO COKa KaydyKOHOCOB
(Monouas, OJlyBaHYMKa WIH dukyca).
JlenonumMepu3arus KayJqyKa U JIOKA3aTeIbCTBO

HaJM4Ms JBOMHBIX CBSi3eH B MOJIEKYIaX MOHOMEPOB
(peakiuu ¢ OpomMHO#t Bojo#t U pactBopoM KMnO4)

XMMHUYECKUE CBOMCTBA TUEHOB.
OnucelBaTh HaxOXKIEHHE B IPUPOAC
Y IPUMEHEHUE ANKAJUEHOB.

JlaBaTh XapaKkTEpUCTUKY TE€pPIEHAM M UX
MIPEACTABUTENSM
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Kayuykn n
pEe3UHBI

Onacromepsl. HaTypanpHbIl Kaydyk, Kak IpPOIYKT
noJiuMepu3anuu usornpeHa. CUHTETUYECKHE Kay4dyyKH:
oyraguenoBbiii  kayuyk (CBK), JIMBHHHIOBBIH,
U30IIPEHOBBIM, XJIOPOTIPEHOBBIH, OyTa reH-
CTUPOJIbHBIN.

XapaxkTepus3oBarb Kay4dyKd KaK
IIPOJIYKThI HOJUMEPU3ALUN
COMPSKEHHBIX AJIKAIUEHOB.

VYcTaHaBIMBaTh  B3aUMOCBSI3b  MEXKIY
CTEPEOPETYISPHOCTBIO U 3JJACTUYHOCTBIO




Bynkanuzanus kay4ykoB: pe3UHBI U S0OHMT. Kay4yKOB.
JA. Osnaxkomnenne ¢ komexkuuen «Kayuyku wu | OnuceiBaTh npobiemy CHUHTE3a
PE3UHB» kaydykoB u posib C. B. JlebeneBa B €
pelIeHuy.
Paznuuarth cHHTETMUECKHE KaydyyKH MU
HCXOJHbIE MOHOMEDBI.
XapakTepu3oBaTh pPE3UHY KakK MPOIYKT
BYJIKaHU3ALUU Kay9yKOB
33-34 | AJKUHBIL DJEeKTpOHHOE W IpPOCTpaHCTBEHHOe  cTpoeHue  KoHkpeTrusupoBaTh SP-THOpUAN3ALUIO
CTpOEHHE MOJIEKYJIBI alleTUJIeHa. opbuTanei 151 MOJIEKYJIbl alleTUIICHA.
MOJIEKYII, l'omonoruueckuid  pax ¥ U30MEpUSl  AIKUHOB | XapaKTEpU30BaTb I'OMOJIOTMYECKUH PNl
U30MEPH, (yrmeposHOro cKejera, MOJIOKCHUsT TPOWHOW CBSI3H, | AIKHHOB M H3MEHEHHE (U3UYECKHX H
HOMEHKJIATYypa, MeKKIaccoBas). HoMeHkIaTypa ajiKiHHOB. XMUMHMYECKUX CBOMCTB B 3TOM pSAY.
romostornuecknii | CrocoObl TOMydeHUsT alKMHOB: muposin3 MertaHa (B | O00Omare ¥ yrayOonsaTe 3HaHHA 00
psiA, ¥ CIocCoObI TOM YHCJIE€ U OKUCIUTEIbHBIA MUPOJHM3 MPUPOJHOTO | U30OMEPHUM HA  IPUMEpPE  HU30MEpHH
HOJIy4EHUS raza), KapOHIHBIH METOM, JCTHIPOraJOreHUPOBaHHE | ATKHHOB! YIIIEPOIHOTO CKeJIeTa,
JUTAJIOT€HAJIKAHOB, B3aHUMO/IEICTBHE coJiell | TTOOKEHUS TPONHOMN CBSI3H,
AllETHJICHOBBIX  YIJICBOJOPOJOB  (AIETHICHHUIIOB) C | MEKKIACCOBOM.

raJIoreHaJIKaHaMu.
Jl. BuzneodpparmeHTsl M chaiael MO TeMe YypoKa.
[lonyuenue aneTwieHa W3 KapOuga  KajbLMs.
OO0BEMHBIE MOJIENTH AJIKUHOB

Ha3piBaTh ankwHBI B COOTBETCTBHU C
npaBuinaMu HomeHknatypsl IUPAC.
Paznmuare  rOMONOrM M M30MeEpHI
QJIKMHOB.

XapakTepu3oBaTh CIOCOOBI MOJIYUYCHUS
QIKHHOB
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CaolicTBa 1
NpPUMEHEHUE
AJIKUHOB

duzngeckue CBOICTBa
YIJI€BOJAOPOIOB.
XuMHUYecKue CBOMCTBA. Peakuuu npucoeauHEHUS
(rumpupoBanue, rajoreHupoBaHue,
TUAPOraJIOT€HUPOBAHKE, THUApaTalys, TpUMEpHU3aIUs
anerwnena). Peaknus  KyuwepoBa u  IlpaBuio
DIIbTEKOBA. KucnotHsie CBOMCTBA AJIKUHOB.
AuetrwieHuapl.  OKHUCIIEHHME aJIKUHOB: PacTBOPOM
KMnO4 u ropenue.

OOnacTy TNpPUMEHEHUsS aleTHICHa Ha OCHOBE €ro
CBOMCTB. [IpyuMmeHeHre TOMOJIOTOB — alleTUJICHA.

HOJ'II/IMCPBI Ha OCHOBE alleTujcHa. BununaneruieH.

allCTUJICHOBBIX

[TonrBepxxnath cBOU MIPOTHO3
XUMHYECKUX CBOJCTB AJIKUHOB
peakusIMUA TPUCOCTUHCHHMS, BBIJICIATH
HUX 0COOCHHOCTH.

Hcnonp30Bath 3aKOHOMEPHOCTH
MPOTEKAHHUS PEaKIUuil MPHUCOCTUHCHUS
(mpaBumIIO DNBTEKOBA).

YcTraHaBIMBaTh  B3aUMOCBSI3b  MEXKIY
CTPOCHHEM MOJICKYJIbI allETHJICHA U €Tro
KHMCJIOTHBIMHM CBOMCTBaMHU.
XapakTepu3oBaTh PEaKIUU OKHUCIICHUS:
rOpeHHe, B3aWMOJICHCTBHE aleTHICHA C

Lamuux pH




. BzammopeiicTBue ametwiieHa ¢ OpomMHO#M BOJo#. | pactBopoM KMnOa.

B3aumopetlictBue amerminena ¢ pacrBopom KMnOs. | Habmiomate W ONMCHIBATH XUMHUYECKHUI

I'openue anerunena. BupeodparMeHTsl U claiiibl MO | SKCHEPUMEHT.

TeMe ypoka VYcTaHaBIuBaTh  B3aUMOCBSI3b  MEXKAY
CBOMCTBaMH aleTUIEHa u €ero

IPUMEHEHUEM.
XapakTepru3oBaTh 00JACTH MPUMEHEHUS
TrOMOJIOTOB alleTUJICHA.

OnuceiBaTh  MOJAMMEPHl HA  OCHOBE
aleTUIICHA
TEMA 4. APOMATUHYECKHE YI'VIEBOAOPOJBI. 7u.

36 Apensl: ctpoenue | [lepBeie cBepeHHs 00 apoMaTHUECKUX COCAMHEHHSX. | XapaKTepU30BaTh OeH30 KaK
MOJICKYII, CTpoenue MOJIEKYIIbl OEH30/1a: euHas T-JIEKTPOHHas | IPEACTABUTENS apeHOB M OCOOEHHOCTH
TOMOJIOTUYECKUH | CHCTEMA, MJIM apOMATHYECKHMI CEKCTET. 3JIEKTPOHHOTO  CTPOEHUS  MOJIEKYJbI
psan, u3oMepus 1 | 'OMONOTrMYECKUd  psia. N3omepus B3aMMHOr0 | OCH30I1a U MOJIYTOPHO! CBSI3U.
HOMCHKJIaTypa PAacCIOJIOKEHHsI 3aMecTUuTeNell B OeH30JbHOM Koubile. | ONMCBIBATE ~ HM30MEPUIO  B3aMMHOIO

Homenknarypa apenos. Kcuitosst. PacCIOI0KEHUS 3aMECTUTEIIEH B
. BugeodpanrMersl W claiifibl MO TeMe ypoKa. | OCH30JILHOM KOJBIIE.

[lapocTepKHEBBIE M OOBEMHBIE MOJEIM O€H30Ja W | 3alUChIBaTh  (GOPMYIBI  M30MEPOB M
€ro roMOJIOTOB TOMOJIOTOB O€H30J1a M Ha3bIBaTh MX

37 CniocoOsr [TpowmbinneHHbIe criocoObl ToJydeHust OeH3oi1a u ero | Pasnuuate 17§ OIUCHIBATH
HOJTy4EHUS TOMOJIOTOB. apOMAaTH3allMsl aJIKaHOB U LIMKJIOAJIKAHOB, | IPOMBIIIJIEHHbBIE U 1abopaTopHbIE
apeHoB TpUMepH3alus aueTuieHa (peakius 3eTMHCKOTO). crocoObl MoJy4eHus: OeH3oua.

JlaGopaTopHble  cmocoObl  moaydeHuss — apeHoB. | OCymecTBISATh IMEPEeHOC 3HAaHWH 00
JIKWJINPOBAHNE OeHzoua, MIUPOJIN3 CoJIel | alKMHAX Ha apeHbl Ha MPUMEpE peakluu

apOMAaTUYECKUX KUCIIOT.
. BuneodparmeHTs! U ciaiffipl o TeMe ypoka

3eIUHCKOTO
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CaolicTBa
Oenzoia

®u3nyecKre CBOKMCTBA apEHOB.

[IporHO3  peakuMOHHOW  CIIOCOOHOCTHM  apeHOB.
Peakuuy  25ekTpoQHIBHOTO  3aMEUICHUS W UX
MEXaHU3M: raJjoreHHpOBaHHE, AKUIINPOBAHNE
(peakuust Opunens—Kpadrca), HUTPOBAHUE,
cyab(upoBaHHeE.

Peakuuu HPUCOCTUHCHUS: THIPUPOBAHUE,

paaguKaJIbHOC IraJIOr€CHUPOBAHUC. Peaknun oxuciieHus.

XapakTepru3oBarh (pU3MYECKHE CBOWCTBA
OeH3011a.

YcTaHaBIMBaTh  B3aUMOCBSI3b  MEXKIY
JJICKTPOHHBIM ~ CTPOCHHEM  MOJICKYJIbI
Oen3oia U €ro PEaKIUOHHON
CIIOCOOHOCTEIO.

[IporHo3upoBaTh THUIBI ~ XUMHYECKHUX
peakiuii, XapakTepu3yrmux OeH301, U




J1. PactBopenne B OeH30J€ pa3IUYHBIX OPraHUYECKUX
U HEOPraHMYECKUX BEIIEeCTB (HAmpuMmep, cepbl, HOJA).
O3HakomiieHHEe ¢ (U3NYECKMMU CBOMCTBaMHU OeH30J1a
(paCTBopI/IMOCTB B BOJC, IUJIOTHOCTBH, TCEMIICpaTypa
IUIaBJIEHUS —

BBIJICP)KUBAHHUE 3alasHHOW aMIynbl ¢ OCEH30J0M B
Oane co JabaoM). ['opeHre OeH301a Ha CTEKISIHHOM
nanouke. OTHomeHue OeH3oma K OpOMHON BoJe U
pactBopy KMnOa. HurpoBanue 6eH3oi1a

KOHKPETH3UPOBATh UX IPUMEPAMH.
HaOmronars JIEMOHCTPAIIMOHHBII
SKCIIEPUMEHT U JIeNIaTh BBIBOJIBI HA €TO
OCHOBE
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CBolicTBa
TOMOJIOTOB
OeH3o01a.
[Ipumenenue
apeHOB

Tomyon, xak romonor OeHszona. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aJKWIOEH30JI0B. OpHEHTaHTHI
MEepBOTO M BTOPOTO poja. B3anmHOe BiIHMsSHHE aTOMOB
B MOJICKY/IaX aJKWJIOCH30JI0B Ha MpPUMEpE peakiuu
3aMerieHus. Peakunu okuciaeHusl.

[TpumeHeHne apeHOB Ha OCHOBE UX CBOWCTB.

J. OtHomenue TONyona K Boje. PacTBopeHue B
TOJTyOJIe Pa3IUIHBIX OpPTaHUYECKHUX u
HEOPraHMYECKUX BENIECTB (HAmpUMeEp, Cepbl, HOAA).
ObecnBeunBanue TosyosioM pactBopa KMnOs wu
OpOMHOI BOJBI

OnuceiBaTh  (QuU3MUECKHE  CBOWCTBA
TOMOJIOTOB O€H3011a.

YcTaHaBnuBaTh  3aBHUCHUMOCTb  MEXIY
OOKOBOM  Ilembl0 U HapyLIEHUEM
JIEKTPOHHOMN IJIOTHOCTU COMPSKEHHOTO
nm-o0naka B  MOJIEKYJIax TI'OMOJIOTOB
OeH30/1a TOJA BJIMSHUEM OPUEHTAHTOB
IIEPBOTO U BTOPOTO POAA.
XapakTepu3oBaTh B3aUMHOE BIIUSHUE
aTOMOB B MOJIEKYJIaX alKWIOEH30JI0B Ha
IIpUMEpPE  PEAKLUUM  3aMELICHUuA WU
OKHUCJICHUS.
VYcraHaBnuBaTh
CBOMCTBaMH TOMOJIOTOB
00JacTSIMH UX IPUMEHEHHUS.
Habmronath u OTIMCHIBATh
JEMOHCTPALIMOHHBIN IKCTIEPUMEHT

B3aNMOCBIA3HU MC)K}]y
OeHszona o

40-41

O06o06mIeHue 1
CHCTEMAaTH3aIus
3HAHUHU 1O
YTJIEBOAOPOIaM

BrinosiHEHME TECTOBBIX 3aJJaHUM U pELIEHUE 3a7a4 Ha
BBIBOJT (POPMYIT YIII€BOJOPOJIOB PA3IUYHBIX KJIACCOB.
Pemienue pacu€THBIX 3aJady Ha OCHOBE CBOWCTB
YIJIEBOJOPOJIOB PA3NIMYHBIX KJIACCOB. BbIoTHEHNE
YIPaXHEHUM Ha YCTAHOBJICHHE TI'€HETUYECKOM CBSI3U
MEXIy  KJIaccamu YII€BOJOPOIOB (uenouku
npespaiieHuii). [ToAroToBka K KOHTPOJIBHOM paboTe

BrImonHATE  TECTBI W YIPaKHEHWUS,
peuats 3aJa4u 1Mo TeMe.

[IpoBoauTh OIICHKY  COOCTBEHHBIX
JOCTHKEHUI B YCBOCHUU TEMBI.
KoppektupoBate  cBOM  3HaHHS B
COOTBETCTBUU C IUTAHUPYEMbIM
pe3ynbTaTOM
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KonTtpoabnasi padora 2 no remam «lIpenenbHbie yriieBogopoab», «HenpeaensHbie yriaeBOAOPOb», «APEHBI

TEMA 5. IPUPOJHBIE UCTOYHHUKH YIVIEBOJAOPOAOB. 5u.
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MOMYTHBIN
HeTAHO ra3

UCIOJIb30BaHuE U MepepadoTKa MPUPOJHOrO rasa.
[lonyrHele HedTsHBIE Ta3pl M UX HepepaboTKa.
@pakuuu TMOMYyTHOTO HEPTIHOTO Tra3a: Tra30BBIHA
O€H3MH, MponaH-0yTaHOBasi CMECh U CyXOH ras.

J. T'azoBas 3akurajika ¢ IPO3PAYHBIM KOPIIYCOM.
[lapadun, ero pactBopeHue B OCH3MHE U HCIapeHHE
pacTBOPUTENIEHN U3 CMECU

€CTECTBEHHYIO CMECH YIJIEBOJOPOJIOB.
Paznuyate npuUpOAHBIA U TONMYTHBIN
He(TSHBIC Ta3bl.

XapakTepu3oBaThb  COCTAaB  IMONYTHBIX
HE(TIHBIX Ta30B U UX (PPaKIHUH.
XapakTepu3oBaTh oOnactu
IPOMBIIIJICHHOTO NpUMEHECHUS
IPUPOJHOTO  raza W IOIYTHOTO
He(TAHOrO  Ta30BM  OCHOBHBIC

HampaBlIeHUs UX epepabOTKu.
HabnmogaTh XUMHUYECKU IKCHEPUMEHT,
OTIUCBIBATh €T0 U JIETaTh BBHIBOBI
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Hedtb

Hedtp, kak npupoHblii HCTOUYHUK YITIEBOJOPOJIOB, €€
cocCTaB U (pu3nyeckue CBOMCTRA.

YrieBonopoapl  Kak  MpPeaMEeT  MEKIyHapOJHOIO
COTPYIHHYECTBA M BaXKHEHIIAsl OTPACIb 3KOHOMHKH
Poccun.

. Komnexkuus «Hedts u  HedTenpoayKThI».
BuneodparmenTsl, Ha KOTOPBIX MpeAcTaBiIeHa J00bYa
HepTH U e€ TpaHcnmopTupoBKa. BuneodpparmeHTbHI
«HedTtsubie dakens», «IKoIOrHuecKre KatacTpodsl,
CBSI3aHHBIE C pa3nmuBoM Hedtu». OOpasoBaHue
He(QTAHON TIJIEHKM HAa TIOBEPXHOCTH BOABI MU €€
YCTpaHEHHE

XapakTepu3oBaTh (U3NUECKUE CBOWCTBA
HE(TH U ONHICHIBATH €€ COCTaB.

AprymMeHTupoBarh poJib yrieBOJIOPOJIOB
B MEXYHApOJHOM COTPYIHHYECTBE U
sKoHOMHKEe Poccun M HE00X0IUMOCTh
COONIO/IEHUST  HOPM  DKOJIOTHYECKOM
0€30IacCHOCTH IpU  TPAHCIIOPTHPOBKE
ra3a, HeTu U HePTENnPOAYKTOB
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[IpomplnenHas
nepepaboTka
HeTH

Pextudukanus (ppakuuonHas mneperonka). Opaximn

HeTH: OCH3MHOBas, JIMTPOMHOBAs, KEPOCHHOBAS,
razoisi, Ma3yr. ComnsgpoBble Macna. BazenuH.
[Mapa¢un. TD'yapon. Kpekunr HedrenpomayKToB:
TEPMUYECKUH, KaTaJIUTHUECKUH, TMJIPOKPEKHHT.
Pudopmunr. [uknuszanus. Apomaruzanus.
JleroHaIMOHHAsET CTOMKOCTh OeH3uHA. (OKTaHOBOE
YHCJIO.

A.  Komnexkuuss «Hedtp U HepTenpoayKThI».
BuneodparmenTst

«Ileperonka HepTu»

YcTaHaBnuBaTh BHYTPHUIPEAMETHBIE
CBSI3M MEXIY U3y9aeMbIM U H3y4CHHBIM
y4eOHBIM MaTepualioM Ha TpuUMepe
Croco0OB MPOMBIIIICHHOH mepepaboTKu
HeTH ¥ HEPTEHPOIYKTOB U CIIOCOOAMHU
MOJTy4EHUS ATKAHOB

VYcTraHaBiIMBaTh  B3aMMOCBSI3b  MEXKIY
(buzngecKkuMu CBOMCTBaMHU
KOMIIOHEHTOB He(TH U crmocobamu eé
nepepaboTKu.

XapakTepu3oBaTh pekTudUKaIU0
HEeTH, KPEKUHr HEPTENpOAYKTOB U




pubOpPMUHT.

YcTaHaBIMBaTh  B3aUMOCBSI3b  MEXKITY
COCTaBOM, CTPOCHHEM U CBOWCTBAMH
(bpakumii HedTH U IPYTUMHU

He(PTENPOIyKTaMH M UX NPUMEHEHUEM B
HApOJHOM X035 CTBE.

Paznuuyate TEPMHUUYECKHUH,
KaTaauTHYECKHUI KPEKUHTH
Y TUAPOKPEKHHT.

AprymMeHTupoBaTh 3aBHCUMOCTD

JIETOHAIIMOHHON CTOMKOCTH O€H3WHA OT
CTPOEHHSI MOJIEKYNl €r0 KOMIIOHEHTOB U

npejJiarath CII0COOBI MOBBIIICHUS
OKTaHOBOTO YHCIIA
47 Kamennsiii yronb. | HaxoxaeHue B mpHpoje U COCTaB yried: KaMEHHBIN | YCTaHAaBIMBAaTh  B3aUMOCBSI3b  MEXKIY

[IpomeiieHHas
nepepaboTka
KaMEHHOTO YIJISL.

YrOJIb. aHTPALUT, OYpBINA yroJib.

KoxcoBanne u ero MPOYKTHI: KOKC,
KAMEHHOYTOJIbHAsl ~ CMOJIa,  HAJCMOJbHAas  BOJA,
KOKCOBbIM Ta3. ['asuduxamus yriga. BoasHoil ras.
Karanutnueckoe ruipupoBaHue yIiisl.

JA. Komnexkunsa «KameHHBIM yrojb M NPOIYKTHI €0
nepepadboTKm».
BuneodparmenTst
IIPOU3BOJCTBOY

«Kokcoxumunueckoe

Ouonorueil (KaMEHHOYTOJIBHBINA MEPUO/T)
U XuMHed (KaMeHHbBIH yroib H €ro
nepepaboTKa).

XapakTepu3oBarb KOKCOBAaHHE
KaMEHHOI'O YIJI1 U €r0 MPOIYKTHI: KOKC,
KaMEHHOYTOJIbHasi CMOJIa, HAaJCMOJIbHAs
BOJa, KOKCOBEIN Ias.

PackpeiBaTh ~ 3HaueHWe  KOkca U
IIPOJIYKTOB KOKCOBAaHUS B HapoOAHOM
XO35IUCTBE

TEMA 6. THAPOKCHUJICOAEPKAIIUME OPTAHUYECKHUE BEIHIECTBA. 11y.




48

Cruptsl:
Ki1accuukanys u
CTpOEHHE

[lonsiTie o0 cnuprax, UCTOpUS HUX
OyHKIIMOHAIbHAS TUIPOKCUIIbHAS PYIIIA.
Knaccudukarus cniupToB: 1O TUIY YIIIEBOIOPOIHOTO
paaukana (npenenbHbIE, HEIpeebHEbIE,
apoOMaTHYeCKHe), I0 YHCITY THAPOKCUIIBHBIX TPYII B
Mojiekyne (0JHO- ¥ MHOTOATOMHBIE), MO THITY
YIJIEPOJHOTO aTOMa, CBSI3aHHOI'O C T'MAPOKCHIIBHOMN
rpynmnoi (epBrUYHbIC, BTOPUIHBIC, TPETHUHBIE).
ONEeKTpPOHHOE U IPOCTPAHCTBEHHOE  CTPOEHUE
MOJIEKYJI CIIUPTOB.

H3Yy4YECHUS.

Onpenensarts IPUHAJUIEKHOCTD
OpraHUYECKUX COEIMHEHU K
ONPENENEHHOMY KJIAcCy CHUPTOB M HX
KOHKPETHOM Tpynie.

XapakTepu30BaTh JIEKTPOHHOE

U IIPOCTPAHCTBEHHOE CTPOCHHE
(YHKIIMOHAIBHOM TUIPOKCUIBHOU
TPYIIIBIL.




. apocTrepkHEeBbIe MOAETN MOJEKYT OJHOATOMHBIX
¥ MHOTOATOMHBIX CIIUPTOB. Tabnursl
«Kucnopojaconepxaiue OpraHMYECKHE COCIUHEHUS
u «Knaccudukauus cnupToBy

49 I'omosiornyeckuit | 'oMonorudeckuii  psAx  OpeAesIbHBIX  OJHOATOMHBIX | XapaKTepU30BaTh TOMOJIOTHYECKHN PsJl
PSi aJIKaHOJIOB! ciuptoB. M3omepus (mosiokeHuss (QYHKIHMOHAIBLHOHN | QIKAHOJIOB ¥ BBIBOAMTH HMX  OOIIYIO
U30MepUs U IPYIIbI,  YIIEPOTHOrO CKeNleTa, MEXKIaccoBas) U | GOpMymdy.

HOMEHKJIaTypa HOMEHKJIaTypa aJIkaHOJIOB. [IporHo3upoBaTh HU30MEPUIO ATKAHOJIOB
. BuneodparMeHTsl 1 ciaii]ipl [0 TEME ypoKa Ha OCHOBE aHalu3a HX MOJEKYl ¥
KOHKPETU3UPOBATh PUMEPAMH.
3anmuceiBaTh  (QOPMYJBI  AIKAHOJIOB
Pa3IMYHOrO CTPOEHUS M HA3bIBaTh MX B
COOTBETCTBUU C TpaBUJIaMH
nomenknarypsl IUPAC

50 CnocoOsl OO6mue crnocoObl MOMyYeHUs aTKAaHOJIOB: TUIpATaIys | XapaKTepu30BaTh IPOMBIIUICHHBIE
HOJIy4EHUS QJIKEHOB, THUAPOJIN3 TaJOT€HAIKAaHOB, BOCCTAHOBIIEHUE | U JIAOOPATOPHBIE CHOCOOBI MOJTYYEHHUS
CIIUPTOB KapOOHMIIBHBIX coeluHeHUH. CrocoObl MOJIy4eHHsI | CIIUPTOB.

HEKOTOPBIX QAJIKAaHOJIOB. METHUJIOBOIO CcCOMpra —
peaKHHeﬁ HICJIOYHOTO T'HApOoJin3a XJIOpMETaHa U U3

CHHTE3-Ta3a; JSTWJIOBOTO CIHUPTa — CIIMPTOBBIM
Opo’KeHHEeM  TIJIIOKO3bl U TUJpaTalueisTUIIeHa;
npormanoia-1

— BOCCTAaHOBJICHHEM  TPOIMOHOBOTO  aJibJCTH/IA,
npornaHosia-2

— THIPUPOBAHUEM  aleToHa W THApaTanuei
NPOTHJICHA.

. BuneodparMeHThI 1 cnaijipl Mo TEME ypoka

3HaTh CIIOCOOBI MOJIydCHUs Hanoboee
3HAYUMBIX aJIKaHOJIOB
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CsoiicTBa
CIIUPTOB

duznueckue cBOMCTBA CIUPTOB. BonopoaHas CBs3b.

[IporHo3 peakuMOHHON CIIOCOOHOCTH MpPEACIIbHBIX
OJIHOATOMHBIX CIIMPTOB M €ro IOATBEP)KICHUE IIPU
pacCMOTPEHUM  XMMHUYECKMX  CBOMCTB  CIIUPTOB!
KHUCJIOTHBIE CBOWMCTBA, PpEaKUUU HYKIEO(UIBHOTO
3aMeIleHUS c raJoreHoBOJI0OPOJaMHU,
MEXMOJIEKYIIIPHAs u BHYTPUMOJIEKYJIIpHAs
aeruaparaimys  (DOJydeHHe TPOCThIX JPUPOB |
AJIKCHOB), PEAKIMU JACTUAPHPOBAHHS, OKUCICHHUS U

VYcTaHaBIMBaTh  B3aUMOCBSI3b  MEXKAY
MEXMOJIEKYJISIPHONW BOJIOPOAHOMN CBA3BIO
¢ (PM3NYECKUM CBOMCTBAMHU CIIUPTOB.
JlenaTb BBIBOABI O 3aKOHOMEPHOCTSIX
U3MEHEHHS (U3MYECKHX CBOWCTB B
TOMOJIOTMUYECKOM Py aIKaHOJIOB.
XapakTepu3oBaTth o0OLIMEe U OCOOCHHbBIE
CBOIICTBA aJIKAHOJIOB.

OnuceiBaTh MEXaHU3M pcakuumn

Hamuuku
memnepamypol
(mepmopesucmo
PHbLU u
mepMOonapHbwlil),
bansa
nabopamopuas




TepUPUKALIIH.

J. ®usuueckue CBOWCTBA 3TaHONa, MporaHoia-1,
Oyranosa-1. BzaumopeiicTBHe HATpUS CO CIUPTOM.
B3aumopeiictBue cnupra ¢ pacTBOPOM JHXpoMara
Kanuss B cepHoW kuciore. IlosiydeHue CII0KHOIO
sa¢upa. [lonydenne sTriieHa u3 staHona. CpaBHeHUE
peaKkuuii rOpeHus STUIIOBOTO U MPOIMIOBOTO CIIUPTOB

HYKJ'ICO(bI/IJ'IBHOFO 3aMCIICHUA.

VYcranaBiuBaTh FCHETUYCCKYI0  CBA3b
MCXKAY raJIOrCHOAJIKAHAMU U CIIMPTaMH,
aJIKCHaMU " CIIMPTaMHU,
TUAPOKUCUIIBHBIMU U Kap60-HI/IJIBHBIMI/I
COCAUMHCHHUAMU

YcranaBiuBaTh FCHCTUYCCKYIO  CBSA3b

MCKAY TaJIOrC€HOAJIKaHaMHU U CIIMPTAaMU,
aJIKCHaMU

" CliupTaMu, THAPOKUCHUIIBHBIMHU

n Kap60HI/IJ'II>HBIMI/I COCINHCHUAMU,
yYrijieBO4aM1 U ClIMpTaMu
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[Ipumenenue
CIIUPTOB.
OTtnenbHbBIE
MPEICTaBUTENH
aJIKaHOJIOB

Husive u Boiciue (KUPHBIC) CITUPTHI.
Cunrernyeckue mMoromrue cpeactea (CMC).

OOnacTy TpPUMEHEHUS METaHOJla HAa OCHOBE €ro
CBOMCTB. TokcHYHOCTH METaHoJIA. Ob6nactu
MPUMEHEHUS] JSTUJIOBOTO CHUPTAa HAa OCHOBE €ro
CBOMCTB.

ANKOTOIM3M Kak COLMAJIBHOE SBICHHE U €ro
npodurakTrka.

JI. OGHapyXeHHe ATHUJIOBOTO CIHPTAa B PA3IHMUYHBIX
OPOAYKTaxX  C IOMOLIbI0  HMOAO(OPMHON  MPOOHI.

BuneodparmeHTs! U ciaiiipl IO TEME YpoKa

YcraHaBIuBaTh  B3aUMOCBS3b  MEXKIY
CBOMCTBaMH CIIUPTOB u ux
IIPUMEHEHUEM.

ApryMeHTHpOBaTh CBOIO YOEXKAEHHOCTh
B NaryoOHbIX MOCIEICTBHIX aJIKOT0JIN3Ma
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MmuoroatomHbie
CIIUPTHI

ATOMHOCTHh  CHUPTOB. [TIMKOIM W  TJIMIEPUHBI.
Nzomepus, HOMEHKJIaTypa u MOJy4YEHUE
MHOTOATOMHBIX CIUPTOB. (OCOOCHHOCTH XUMHYECKHUX
CBOMCTB MHOI'OATOMHBIX CHHUPTOB. KauecTBeHHast
peakius Ha MHOTOATOMHBIC CITUPTHI.

OTUJIEHTJIMKOJIb WM TJUIEPUH, KaK IMPEeICTaBUTEIIN
MHOTOATOMHBIX CIIUPTOB. X MpUMeHEHHe.

J. BsaumoeiictBue I EPUHA co
ceexxeocaxaéHupiM Cu(OH)2. Pacrio3naBaHue BOJIHBIX
pacTBOpOB IiHIlepuHa W 93TaHoja. OTHOIIEHHE
STWJICHIJIUKOJISA U TJIMIEPUHA K BOJIC U OPraHUYCCKHM
pactBopuTeisiM. BuaeodgparMeHThl B Claibl 10 TeMe

ypoKa

Knaccudpunupoars
IIPUHLMITY aTOMHOCTH.
[TporHo3upoBath BHIBI H30MEPHH JUIS
MHOTOATOMHBIX ~CIIUPTOB Ha OCHOBE
COCTaBa MX MOJICKYJ U HAa3bIBATb HX.
YcranaBnuBaTh B3aUMOCBA3HU MCXKIAY
HOJTy4CHHEM, cBOiicTBaMU u
IPUMEHEHHEM MHOTOATOMHBIX CIIUPTOB!
OTUJICHIJIMKOJIA U INNIMIOCPUHA.
Pacro3naBate MHOTOATOMHEBIE CITUPTHI
C MOMOIIIBIO KAYECTBEHHON PEaKIHH.
Ha6nronare u OIMCHIBATh
I[eMOHCTpaIII/IOHHI)If/'I OKCIICPUMCHT

CIIUPTHI 1o




54 Ilpakmuueckasn HccnenoBanue CBOMCTB CIIUPTOB Cobmoath npaBuiIa TEXHUKU
paboma 3 0e30macHOCTH npu pabore c
1a00paTOPHBIM 000pyI0BaHUEM,
HarpeBaTeIbHBIMU npubopamu,
XUMHYECKUMU PEAKTUBAMH. DKOHOMHO U
9KOJIOTMYECKH TIPaMOTHO 0OpaiaTthcsi ¢
HUMH.
HccnenoBaTh CBOHCTBA OpraHUYECKHX
BEIIIECTB.
Habmiogate XxuMuuyeckue sBICHUS U
(uKCcHpOBaTh PE3yIbTATHl HAOIIOACHUN.
DopMyIHpPOBAThH BBIBOJIBI HA IX OCHOBE
55 deHonsl CocraB u crpoeHHEe MOJEKYIbl (heHoma. ATOMHOCTH | Paznuuate crnupTbl U (DEHONBI, OJHO-,
(beHooB. JIBYXaTOMHBIE U T. 1. (HEHOJIBI.
['oMonorudeckuii psij, M30MepHsi W HOMEHKJIATypa | 3almMchiBaTh MX (OpPMYIbl M Ha3bIBaTh
(beHooB. (heHOIBI.
CnocoObl TonmydeHus: (eHosa: W3 KaMEHHOYrOJIbHOW | XapaKTepu30BaTh T'OMOJIOTHYECKHH psif
CMOJTbI, KYMOJIBHBIM CIIOC00, W3 TaJOTCHAPEHOB W | OJIHOATOMHBIX (PEHOJIOB.
METO/IOM II[EJ0YHOTO IJIaBa. YcTaHaBIMBAaTh TEHETHUYECKYIO  CBSI3b
. BugeodparMeHThI U CITal]IBI IO TEME ypoKa MEXIY  KIaccaMd  HEOPraHMYeCKHUX
COEIMHEHHM HAa OCHOBE CHOCOo0OB
noyydeHus peHomna
56 CaoiicTBa 1 @dusnueckne cBoiictBa  (eHonoB.  XMMHUYECKHE | XapaKTepu30BaTh XUMHUYECKHUE cBOWcCTBa | [amuux pH
pUMEHEHUE CBOMCTBa (peHOJIA: KHCIOTHBIE CBOWCTBA, OKUCIECHHUE, | (DeHONIa Ha OCHOBE COCTaBa M CTPOCHUS
benonon peaxkiuu ANEKTPOPUITHHOTO 3aMEIICHHS] | €0 MOJEKYIbl ¥ B3aUMHOTO BIUSHUS

(rammorenupoBaHye, HUTPOBAHKE), TOJUKOH/ICHCAITHS.
KayectBeHnHble peakuuu Ha (eHoN: ¢ OpOMHOI BOAOH
u pactBopoM xiopua sxeresza(lll).

[Tpumenenue (GheHOIOB.

. PactBopuMocTh ¢eHoNa B BojAe NMPH OOBIUHON U
MOBBIIIEHHOW Temrneparypax. BeitecHenue ¢enona us3
(dheHonsATa HATPUS YrOJABLHOM KHcIoTON. KauecTBeHHBIE
peaknuu Ha HeHoI: oOecBeYMBaHNE OPOMHON BOJIBI M

c pactBopom FeCls. OOecuBeunBanue pactBopa
KMnOa.

aTOMOB B HEH.
OnuceiBaTh peakiuu AIEKTPOPUILHOTO
3aMeIeHUs B OEH30JbHOM KOJIbLIE.

yCTaHaBHI/IBaTI) 3aBUCUMOCTH M@)K)Iy
MIPUMEHEHUEM deHona u ero
CBOMCTBaMH.

HaOmonars 5 OIMCHIBATH

HCMOHCTpaHHOHHBIﬁ OKCIICPUMCHT




S/ ‘ O60011eHne u BrinosiHeHue TECTOBBIX 3a/laHUM M PEIICHUE 3a1a4 HA | BRIMONHATD TECTbl M YIPaKHEHUS,




cucTemMaru3anus | BbIBOJ (opMys cnupToB (OHO- U MHOTOATOMHBIX) H

3HaHUH 10 ¢denonoB. PemeHne pacu€THBIX 3ajad Ha OCHOBE
CIHpTam u CBOWCTB  CIHUPTOB (OJHO- U MHOTOATOMHBIX) H
benomy (deHooB. Brinonnenue yIpaxxHEHU ! Ha
YCTAaHOBJICHHE T€HETUYECKOM CBS3M MEX]Y KJIaCCaMU
YIJI€BOI0POJIOB u TUJIPOKCHIICOIEPIKAIINX

OpPraHUYeCKUX COCANHCHUH (IICTIOUKU MPEBPAICHUH).
[ToaroroBka Kk KOHTPOJIBHOM paboTe

peuars 3aJa4u 1o TEME.

[IpoBoaUTH  OLEHKY  COOCTBEHHBIX
JOCTH)KEHUI B YCBOCHUU TEMBI.
KoppektupoBaTe  cBOM  3HaHHS B
COOTBETCTBUU c IUIAHUPYEMBIM
pe3yabTaToM

58 KonTpoabnas padora 3 no reme «CnupThl 1 PEHOIBI»
TEMA 7. AJIBAEI'NJIbI U KETOHBI. 74.
59 AJbIeTuabL: Anpnerusipl  —  KapOOHWIBHBIE — opraHuueckue | OMUCBHIBaTh COCTAB M CTPOCHUE MOJICKYI

TOMOJIOTUYECKHH | COCTMHEHHS. JJIEKTPOHHOE CTPOSHHE KapOOHMILHON
pAI, U30MEPUS U | AIbJACTUIHOM TPYIIIIHIL.

HOMEHKJIaTypa ['oMonoruueckuid psx anpAerujioB, UX H30MEpUs U
HOMEHKJIATypa.

. Lapoctepxxuesie u Ctroapra—bpurieda moaenu
anpIeruioB. BumeopparMeHTHl W Claiapl MO TeMme

ypoKa

QJIbJECTU/IOB.
Pasznnuate KapOOHWIbHYIO u
QJIbJICTUHYIO IPYIIIIHI.

XapakTepru3oBaTb OMOJIOTUYECKUN Pl
aJbJIETU/I0B.

[IporHo3upoBaTh U30MEPHUIO AJIBETHU/IOB
Ha OCHOBE aHaJM3a MX MOJIEKYl H
KOHKPETU3UPOBATh PUMEPaAMH.
3anuchiBaTh (OPMYIBl  albAETHIOB U
JlaBaThb UM Ha3BaHMUs B COOTBETCTBUU C
npaBwiamMu HoMeHKIatypsl [UPAC
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Cnoco0sbl
MOJTY4EHUS
AJIBJIETUJIOB

[lonyuenue anbAEruioOB: OKHCICHUEM YIIIEBOJOPOIOB
(Bakep-miporiecc) W COOTBETCTBYIOIIMX  CIHPTOB.
[lonyuenue anpAeruioB TUApPATALMEd  AJKUHOB,
IUPOJU30M KapOOHOBBIX KHMCIOT WJIM HUX coJiei, a
TaK)Ke IEJ0YHBIM I'MIPOJIU30M JIUTAJIOT€HAIKAHOB.

. BuneodparMeHTsl U CIaii/ipl IO TEME ypoKa.

JI. TlomydeHue yKkCyCHOro anpAerujia OKHUCICHHEM
JTaHoza

XapakTepu3oBaTh OCHOBHBIE CIIOCOOBI
MIOJIy4EHUS aJIbJIETUIIOB.

VYcraHaBnuBaTh T€HETHYECKYIO — CBSI3b
MEXIy CHUPTaMH ¥ allbJCTHIaMH,
yIIA€BOJOPOAaAMU 1 albJIeTuIaMH,

QIKWHAMU U aJbJICTUIAMU.
[IpoBoauTh 1a6OPATOPHBIE OMBITHI

¢ cobmoieHueM paBUI TEXHUKHU
0e30macHOCTH u 9KOJIOTHYECKH
IPaMOTHOTO oOpareHus

¢ 000pyIOBaHHEM H PEaKTHBAMHU.
Habnronate XuMHYECKHE SIBJICHUS WU
(UKCHpPOBATh Pe3yNbTaThl HAOIIOICHHA.
@®opmynupoBaTh BHIBOJIBI HA UX OCHOBE

Ipubop ons
OKUCIeHus
cnupma Hao
MeOHbIM
Kamanuzamopom
, 0amyux
MmepMonapHuli




61-62 CBoiicTBa 1 dusznyeckue CBOUCTBA aJIbIETHIOB. XapakTepu3oBaTh XUMHUYECKHUE CBOWCTBA
NPUMEHEHUE [IporHo3 peakiiMOHHON CIIOCOOHOCTH aJIb/IETUIOB. albJEeTUIOB HAa OCHOBE COCTaBa W
aJbJIETUI0B XYWMHYECKHE CBOMCTBA: pPEaKIHMH MPUCOCAMHECHHS | CTPOCHHS UX MOJIEKYII.

(umanoBoOpOSIa, TUApPOCYIb(hUTA HATpHsl, peakTHBa | [IpoBOIUTH Ta0OPATOPHBIEC ONBITHI
I'puHbsipa, TUAPUPOBAHUE), PEAKIUU OKHCICHUS | C COONIOIEHUEM IpaBUil TEXHUKH
(«cepeOpsiHoro 3epkana» u komiuiekcamu Mmeau(ll)), | 6e3omacuocTn u IKOJIOTUYECKU
peakiuy KoHAeHcaIu (aiab0sbHass U KPOTOHOBAsl, C | TPAaMOTHOTO oOparteHus
AQ30TUCTBIMH  OCHOBAaHHWSMH) U MOJIMKOHICHCAIIUU, | C 00OPYOBAaHUEM U PEAKTHUBAMHU.
peaKIMK 3aMEeIIEHUs 110 O-yIIIEPOJHOMY aTOMY. Habnmiogate Xumudeckue SBICHUS U
H. Oxucnenue Oe3anbleruaa KHCIOPOJOM Bo3dyXa. | PUKCHPOBATh pe3ylbTaThl HAOIIOACHUM.
[Toyuenue GpeHoNHOPMATBLISTUIHOTO TTOIMNMEDPA. @®opmyaupoBaTh BHIBOBI HA KX OCHOBE
JI. O3HakomiieHue ¢  (QU3MYECKMMHM  CBOMCTBaMHU
anpAeru0B  (ameranpiAeruy ¢ BOJHBIA PacTBOP
dopmanpaeruaa). Peakius «cepeOpsHOTO 3epKaiiay.
Peaknus ¢ ruapokcunom meau(ll) npu varpeBanuu
63 Keronsr: KeroHns! kak kKapOOHUIIbHBIE COETUHEHUS. Paznuuate anbaeruabl ¥ U30MEpPHBIE UM
romoJiorndeckuii | OCOOEHHOCTH COCTaBa M AJIEKTPOHHOTO CTPOCHUS MX | KETOHBI.
pAn, U30MEpUA U | MOJIEKYIIL. XapakTepu3oBaTb T'OMOJIOTHYECKUN PsiZt
HOMEHKJIaTypa. l'omonoruueckuii psii, WM30MepuUs U HOMEHKIATYPA | KETOHOB.
Crioco6nl KETOHOB. [IporHo3upoBaTh BUABI H30MEPUU Ha
MOJTYYEeHUS CriocoObl moTyueHus: KETOHOB. OCHOBE COCTaBa KETOHOB.
KETOHOB . BuneodparmeHTsl U caiiapl o TeMe ypoka OnuceiBaTh CHIOCOOBI MO y4EHUS
KETOHOB u Ha 3TOM OCHOBE
YCTaHABIMBATh TEHETHYECKYI0  CBS3b
MEXITY KJIacCaMHu OpraHUYeCKUX
COEIMHEHHUI.

3anuceiBaTh (POPMYIIBI KETOHOB U JIaBaTh
UM  Ha3BaHHA B COOTBETCTBHH C
npaBuwiamMu HomeHknatypsl IUPAC.
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CaolicTBa 1
NpPUMEHEHUE
KETOHOB

duznyeckue CBOMCTBA KETOHOB.

[IporHO3 peakMOHHOK CITOCOOHOCTH KETOHOB.
XUMHYECKUE CBOMCTBA: PEAKLUU IPUCOETUHEHUS
(unaHoBOIOpOJIA, TUAPOCYIb(UTA HATPHUS, PEAKTHUBA
I'punbsipa, THUAPHUPOBAHUE), PEAKIHUH OKHUCIICHUS,
peaKuuu 3aMEILEeHUS 10

O-YIJIEPOJHOMY aTOMY.

XapakTepuzoBaTh buznveckue u
XAMHYECKHE CBOWCTBA KETOHOB Ha
OCHOBE COCTaBa M CTPOCHHUS X MOJICKYIL.
[TpoBoauTH TAGOPATOPHBIE OIBITHI

¢ COOIIFOIEHUEM paBUJI TEXHUKHU
0€e30I1aCHOCTH u JKOJIOTHYECKHU
IrpaMOTHOTO obparieHus




. BuneodparmMeHTsI 1 caaiiapl 0 TEME ypoKa.
JI. OtHomeHnue amneroHa K BoJe. AIIETOH Kak
OpraHUYEeCKUN PacTBOPUTEIID

¢ 000pyIOBaHHEM H PEAKTHBAMH.
HaOmiomate XMMHUYECKHE SIBICHHSA H
(uKCHpOBaTh pe3ynbTaThl HAOIIOICHHIA.
@®opmynupoBaTh BHIBOJIBI HA UX OCHOBE

65

Ilpakmuueckasn
paboma 4

HccnenoBanne CBOMCTB albIErUI0B U KETOHOB

CobnronaThb npaBuIa TEXHUKU
0€30MacHOCTH npu pabore c
1a00paTOPHBIM o0opynoBaHuem,
HarpeBaTeIbHbBIMH npudopamu,
XUMUYECKAMHU PEaKTHBAMU. DKOHOMHO U
9KOJIOTUYECKH TPAMOTHO OOpamarhesi C
HUMH.

HccnenoBaTh CBOWCTBA OPraHUYECKHX
BEIIIECTB.

HaGnronate XuMUUYECKHE SIBICHUS U
(buKcHpoBaTh Pe3ylbTaThl HAOJIIOJCHUN.
®dopMynUpOBaTh BHIBOJIBI HA UX OCHOBE

TEMA 8. KAPBOHOBBIE KUCJIOTHI 1 UX ITPOU3BOJHBIE. 134.
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KapOonoBsie
KHCJIOTHI:
KJ1accuukanus u
CTpOEHHE

ITonsatue o KapOOHOBBIX KUCIOTAX.

Knaccudukanus kapOOHOBBIX KHCIOT: MO MPUPOJIE
YTJIEBOJOPOJAHOTO panukana, o qHUCITy
KapOOKCHIIbHBIX TpyII. ONeKTPOHHOE u
HNPOCTPAHCTBEHHOE CTPOCHHUE KApOOKCUIIBHOM IPYIIIbI.
Kap6oHoBbIE KUCIIOTHI B IPUPO/IE.

. BuneogparMeHTsl M claiael M0 TeMe YpoKa.
[lapocTep>kHEBbIE MOJAETU MOJEKYI KapOOHOBBIX
kucinor.  Tabmuna «Knaccudukanuss kapOOHOBBIX
KHCIIOT»

OnuceiBaTh CTpOEHHE KapOOKCHUIBHOM
TPYIIIIBL.

Knaccupuuupoats KapOOHOBBIE
KHCIIOTHI MO HPUPOJIE YIIIEBOIOPOTHOTO

panukana, MO 4YHCIy KapOOKCHIIBHBIX
TpyMII.
XapakTepuszoBaTh HaXO0XKICHUE

KapOOHOBBIX KHUCIOT B TNPHUPOJIE M HX
OMOJIOTUYECKYIO POJIb
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[Ipenenbusie
OJIHOOCHOBHBIE
KapOOHOBBIE
KHCIIOTHI

['oMonornueckuid ps OPEAENbHBIX OJHOOCHOBHBIX

KapOOHOBBIX KHUCIIOT. MI30Mepusi 1 HOMEHKIIATypa.

J. dusnueckue CcBOiCTBA MYpPaBBUHOM, YKCYCHOI,

MaJIbMUTHHOBOM U CTEAPUHOBOW KHUCIIOT.
Buneodpanrmers! u cnaiiipl o TeMe ypoka

XapakTepu3oBaTh TOMOJIOTHYECKHI P
IpCACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

YcraHaBIMBaTh 3aBUCHMOCTD MEKIY UX
COCTaBOM U (PH3UYECKHMHU CBOWCTBAMHU.
CBs13bIBaTh MEXMOJIEKYIISIPH YO
BOJIOPOJIHYIO  CBSI3b € (prBmUecKUM
CBOMCTBaMH KHCIIOT.

3anuceiBaTh  (GOPMYIbl  MPEAETbHBIX




OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT
Pa3IMYHOTO CTPOCHHSI M Ha3blBaTh MX B
COOTBETCTBUU C TIpaBUIAMH
Homenkiatypsel |lUPAC

68 CnocoOsr [Tonmyuenuss  KapOOHOBBIX  KHCIIOT  OKHCJICHHEM | XapakTepu3oBaTh OO0IIHME U OCOOCHHBIC
HOJIy4EHUS QJIKAaHOB,  aJIKEHOB,  NEPBUYHBIX  CIOUPTOB M | COCOOBI  TOJydeHHUsT  KapOOHOBBIX
KapOOHOBBIX aJIbJICTH/IOB, a TaKXKe TUAPOJIU30M | KUCIIOT.
KHUCJIOT (TpurasoreHaqKaHOB, HUTPHIIOB). YcranaBnuBaTh TCHETHYECKYIO  CBA3b
[Toyuenuss MypaBbUHOW KHUCJIOTHI B3aMMOJICHCTBUEM | MEXAY KapOOHOBBIMH KHCIOTaMU H
ruApoKcHaa Hatpus ¢ okcumoM yriepoxa (ll), | apyrumm  kiaccamMum  OpraHHYECKHX
VKCYCHOH —  KapOOHWJIMPOBAHMEM  METHUJIOBOTO | COCIMHEHUN
cnupra W OpOKEHHEM »JTaHOJa, MPOMHOHOBOW —
KapOOHWIMPOBAHUEM ATUJICHA.
. BugeodparMeHTsl U Ciiaiiibl 10 TEME ypoKa
69-70 | CaoiicTBa @dusnueckue  cBoMcTBA  KapOOHOBBIX  KUCHOT, | [IporHo3upoBarh Xxumuueckue CBOMCTBA | Jamuux pH,
IpeaebHbBIX 00yCIIOBJICHHBIE MOJISIPHBIMU MaccaMu U | KapOOHOBBIX KHCIOT Ha OCHOBE COCTaBa | OamMuUK
OJTHOOCHOBHBIX BOJIOPOJTHBIMU CBSI3IMHU. Y CTPOCHUS UX MOJIEKYJI. NEKMPONPOBOO
KapOOHOBBIX IIporuo3 XxMMHYECKHX CBOMCTB KapOOHOBBIX KHCHOT. | [loarBepknarhb ITH NPOTHO3BI | HOCMU
KHCJIOT OO1ue cBoicTBa KUCIIOT. XapaKTePUCTUKOW OOMMX U OCOOEHHBIX

Peakmun 1o YIIIEBOIOPOTHOMY panukany.
O6pazoBanne  (GYHKIIMOHAIBHBIX  MPOU3BOIHBIX.
Peakuus srepuduxanmm.

OOpa3zoBaHue  TrajJOreHAHTUAPUIOB,  AHTUIPHUIIOB,

aMHJ1I0B, HUTPUJIOB.

J. Buneodparmentsl u crhaiiipl Mo TeMe Ypoka.
[TomyyeHue yKCyHOM30aMHJIOBOTO 3upa.

JI. O3nakomiieHue ¢ (QU3NYECKUMHU CBOMCTBaMHU
HEKOTOPBIX TMpEeAENbHbIX OJHOOCHOBHBIX KHUCIOT!
MYpPaBbUHOH, YKCyCHOHM, MacissHod. OrtHoleHue
pa3IMuYHBIX KMCIIOT K BoJe. B3anmopeiicTBue pactBopa
YKCYCHOM KHUCJIOTHI:

— ¢ merauiom (Mg nnu Zn);

— ¢ okcuaoM Metaiia (CuO);

— ¢ ruapokcuaoM metamuia (Cu(OH)2 wiu Fe(OH)3)
— ¢ conbto (Na2COs u pacTBOpoM MbLIa)

CBOMCTB Kap6OHOBBIX KHUCJIOT.

[IpoBoauTh  1abOpaTOpHBIE  OMBITHI
¢ co0oieHueM HpaBUII TEXHUKH
0e30MmacHOCTH 1 DKOJIOTHYECKHU
IPaMOTHOTO oOpareHus

¢ 000pyIOBAaHUEM H PEAKTHUBAMHU.
HaGmromate XuMHYECKHE SIBICHUA W
(buKCHpoBaTh pe3ynbTaThl HAOIIOICHUM.
@opMynHupoBaTh BHIBOJIBI HA KX OCHOBE




71 Baxueimue MypaBbuHas u YKCyCHast KHCJIOTBI, KaK ’ Knaccudpunuposars KapOOHOBBIE ’ Jamuux pH




IpeACTaBUTEIN
KapOOHOBBIX
KHUCJIOT U UX
pUMEHECHUE

MPEACTABUTEIHN MpeaeIbHbIX O0JIHOOCHOBHBIX
KapOOHOBBIX KHCJIOTHI.

[TanbMuUTHHOBasE W  CT€ApPUHOBAs  KHUCIOTHI, Kak
MPEJICTABUTENM BBICIIUX MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.

AxkpuioBas M METaKkpuioBas
MPEACTABUTEIHN HEeTMpeIebHbIX
KapOOHOBBIX KHUCIIOT.
OneunHosasi, JINHOJIEBAs
MIPEICTaBUTENIN

BBICIIIUX HENPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT.

ben3oitHas u canuiuiaoBas, Kak
apOMaTHYECKUX KapOOHOBBIX KUCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTHI Ha MpHUMEpe
I[aBEJICBOM.

[IpumeHneHue u 3HaYeHHE KapOOHOBBIX KUCIOT.

JA. Komneknuss opranndeckux KUCIOT. OTHOUIEHHE
MpEENbHBIX U HEMPENeTIbHBIX KHCIOT K OpOMHOMN
BOJIE ¥ pacTBOPY MepMaHraHaTa Kajius

KHCJIOTBI,  Kak
0JIHOOCHOBHBIX

" JIMHOJICHOBA, KakK

npeaACTaBUTCIIN

KUCJIOTHI TI0 Pa3InYHBIM OCHOBAHUSIM.
HaspiBaTh mpencTaBUTENCH OCHOBHBIX
rpynn KapOOHOBBIX KHCIIOT, 3aIUCHIBATh
1754 bopmyisl, XapaKTepU30BaTh
CBOWCTBA, CHOCOOBI  MOJY4EHUS U
IPUMEHEHHE.
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Conu
KapOOHOBBIX
KucaoT. Mrelia

[Tomyyenue comneil kKapOOHOBBIX KHUCIOT Ha OCHOBE
00X CBOWMCTB KHCJOT. B3aMMOIEHCTBUEM C
AKTUBHBIMM  METAJUIAaMHM, OCHOBHBIMU  OKCHIAMH,
OCHOBAHUSIMHU WJIU COJISIMH.

[Tonydyenue coneil kapOOHOBBIX KHCJIOT MICIOYHBIM
THIPOJIA30M CIIOKHBIX 3(PHPOB.

XuMHYeckrue CBOWCTBa coJied KapOOHOBBIX KHUCIIOT:
THIPOJIA3 10 KAaTHOHY, pEakIMM HOHHOro OOMeHa,
MIUPOJIN3, 3JEKTPOJIN3 BOIHBIX PaCTBOPOB.

Mputa. JKECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHS.
[Tpumenenue coseii KapOOHOBBIX KHCIIOT.

J. Ionyuenue mblna u3 xupa. CpaBHEHHE MOIOIIMX
cBOMCTB xo3siicTBeHHOro Mbuia 1 CMC B kEcTKOM
BOJIE

XapakTepu3oBaTh CIOCOOBI MOTYYEHUS
U XMMHYECKHME  CBOWCTBAa  COJEH
KapOOHOBBIX KHCIIOT.

OmnuceiBaTh MbUIa KaK  HATPUEBBIC
U KaJIUEBBIC COJIM YKUPHBIX KapOOHOBBIX
KHCIIOT.

XapakTepu3oBaTh JKECTKOCTh BOJBI U
npejyiaraTh

crocoObl €€ yCcTpaHeHusl.

HaGmogate XuMHYeCKHe SBICHUS U
(buKCHpOBaTh PE3yabTaThl HAONIOACHUH.
@®opmynupoBaTh BBIBOJIBI HA UX OCHOBE
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CrnoxHble 3¢hupbl

CrpoeHue MOJEKyd, HOMEHKIaTypa M H30MepHs
cII0XHBIX 3(¢upoB. X ¢pusndeckue cBoWCTBA.

XapakTepus3oBaTh
HOMEHKJIATYpYy,

HN30MCPUIO

CTpOCHHE,
CJIOYKHBIX

Lamuux pH




CrnocoObl MosydyeHMsl CIOXKHBIX 3(UPOB. peakuus
sTepudUKanMM,  B3aUMOJCICTBUE  CIHUPTOB  C
aHTUJPUIAMU  WIM  TaJOr€HAHTUAPUIAMH  KUCJIOT
peakuuel MONMKOHAEHCAlUM Ha IpUMepe IMOJIy4eHUs
nonudTUIeHTepedTanara.  XUMHUYECKHE  CBOMCTBa
CJIO’KHBIX 3(DMPOB: THIPOJIU3 U TOPEHHUE.

[TpumeHneHue CIoXKHBIX 3QUPOB.

A. Kommexkmus crnoxubix 3¢upos. IllapocrepxaeBbie
MOJIENIM MOJIEKYJ CIOKHBIX 3()MPOB U M30MEPHBIX UM
KapOOHOBBIX KHCIOT. [loyyeHue npusITHO MaxHYIIEro
CJIOKHOTO 3dupa.

JI. O3nakomiieHne ¢ oOpa3lmaMu CIOXKHBIX S(PHPOB.
OTHolleHHEe  CIOXKHBIX  3(QUpOB K BoJe H
OpraHM4ecKuM BelecTBaM (kpacutensim). BeiBenenue
YKUPHOTO ISITHA C IOMOIIBIO CIOXKHOTO 3¢pupa

3¢upoB.

OnuceiBath (PU3MYECKHE CBOWCTBA U
CIOCOOBI IOJTYYCHUS CIOKHBIX A(PUPOB.
[Iporuo3upoBaTh XMMHYECKHE CBOWCTBA
CIIOXHBIX A(UPOB U KOHKPETH3HPOBATH
MPOTHO3  PEAKIMsIMU  THIPOIW3a W
TOPCHUSI.

YcTaHaBiuBaTh  B3aUMOCBSI3b  MEXIY
CBOMCTBAMHM M TPHUMEHECHHUEM CIIOXKHBIX
3¢upoB.

HaGnronate XuMUYECKHE SIBJICHUS U
(uKCcHpOBaTh PE3yabTATHl HAOIIOACHUN.
®opMynupoBaTh BEIBOJIBI HA UX OCHOBE
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Bocku 1 xxupsl

Bocku, ux crpoeHue, CBOWCTBA M KiacCH(PUKAIMS:
pacTUTENbHBIE U )KUBOTHBIE. brosiornyeckas pois.
Kupel, uX CTpoeHHME W CBOWCTBA: OMBUICHHE,
TUAPUPOBAHUE PACTUTEIBHBIX JKAPOB.

buonornueckas poss )XUpOB

3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPbEM.

JA.  OrHoueHWe  CIMBOYHOIO,  IOJCOJHEYHOTO,
MAaIlMHHOTO MAacell U MaprapuHa K BOJHBIM PacTBOpaM
o6poma 1 KMnOa.

JI. PacTBOPUMOCTB JKMpPOB B BOJAEC M OPraHUYECKUX
pPacTBOPUTEIIAX

XapakTepu3oBaTh COCTAB U CTPOCHHUE
BOCKOB U KHUPOB.

Ha ocHOBe cocraBa mnpeackaspiBaTh
XUMHUYECKHUE CBOICTBa 51
KOHKPETHU3UPOBaTh IIPOTHO3
BAKHEUIINMHU PEAKIUSIMU. OMBLUICHUS,
TUAPUPOBAHUS PACTUTEIBHBIX KUPOB.
YcranaBnuBaTh MEXNPEAMETHBIEC CBA3U
MEXIy XUMuel 1 Ouonoruei.
PackpbiBaTh criocoOBI 3aMEHBI KHPOB B
TEXHUKE HEMUIIEBBIM ChIPbEM




75-76 | IIpakmuueckas HccnenoBanme cBOWCTB KapOOHOBBIX KHCIOT W ux | CoOmonaTth IpaBUIIa TEXHUKU | Jamuux

paboma 5 MIPOU3BOTHBIX 0e30MmacHOCTH npu pabote C | anexmponpo6oo
1a00paTOPHBIM 000pyIOBaHUEM, | HOCMU, O0AMYUK
HarpeBaTeIbHBIMH npubdopamy, | pH, cnupmoska

XMUMHUYECKUMU PEAKTUBAMU. DKOHOMHO U
9KOJIOTMYECKH TPaMOTHO OOpamarscs ¢
HUMHU.

HccnenoBath CBOHCTBA OPraHUYECKHX
BEILIECTB.

HabGmonate Xumudeckue sBJICHUS U




(buKcHpoBaTh Pe3yIbTATHI

77 Oo6o061Ienne 1 BrinosiHeHUE TECTOBBIX 3aJJaHUI U pelIeHUe 3a7a4 Ha | BRIMOJHATE TECTBI W YIPAKHEHUA,
CUCTeMAaTH3alus | BBIBOJA (DOPMYN anbJETHAOB, KETOHOB, KapOOHOBBIX | PELIATh 3aJa4M 110 TEME.
3HAHUH 110 KHCJIOT, CIIOKHBIX 3(upoB. Pemenue pacuérusix 3amau | [IpoBoauTh OIICHKY COOCTBEHHBIX
alpJeTHIAM, Ha  OCHOBE  CBOWMCTB  albJCTHUJIOB,  KETOHOB, | JOCTH)KCHUW B YCBOCHUU TEMBI.

KETOHAaM, KapOOHOBBIX KHCJIOT, CIIOXKHBIX 3(UpoB u KuUpoB. | KoppekTupoBaTh  CBOM  3HAHHA B
KapOOHOBBIM Boinonnenue  ynmpakHEHMH  Ha  YCTAHOBJIGHHE | COOTBETCTBUU C IUTAHUPYEMbBIM
KHCJIOTaM, FEHETUYECKOM CBSA3HM MEXY KJIACCAMU YIVIEBOJOPOJAOB | PE3YAbTaTOM
CJIOKHBIM U KUCJIOPOJICOJICPKATUX OPraHUYECKUX COCAMHEHUN
s¢upam u xkupam | (Lemouku mpeBpaiieHuii). [IoAroToBka K KOHTPOJILHON
pabote
78 KonTpoabHasi padora 4 no reMaMm «AJIbJIETUIBI M KETOHBIY, «KapOOHOBBIE KUCIOTHI M UX TIPOU3BOJIHBICY
TEMA 9. YI'JIEBOJBI. 104.

79 VriIeBob: CocTtaB MOJIEKYIT YIJIEBOJIOB U UX CTPOEHUE. XapakTtepuszoBaTb COCTaB  yIJIEBOJOB
CTpPOCHHE il Knaccudukanus yrieBoloB: MOHO- [U-, OJUTO- U | U KJIACCU(PUIHPOBATH HX MO PANUYHBIM
KJ1accuuxanus MOJIMCAaxXapuabl; KETO3bl W albJ03bl; TETPO3bI, | MIPU3HAKAM: o OTHOIIECHHIO K

MIEHTO3bI, FeKCO3BL. BoccranapauBaromue U | TUIPOJIU3Y, o COJIEpKaHUI0
HEBOCCTAHABIIMBAIOIINE YIJIEBOJbI. buonoruyeckas | KApOOHWIBHOW  TPYMIbBI, [0  YUCTY

POJIb YITIEBOJIOB M 3HAYEHHUE B JKU3HU YEIIOBEKA
. OOpasupl yriaeBoJAOB ¢ UW3JAEIUH U3 HHX.
[Tonmyuenue caxapaTa KanbIUs U BBIIEICHHUE CaxapO3bl
U3  pacTBopa  caxapara  Kajbplms.  Tabmuima
«Knaccudukanus yrmeBogaoB»

aTOMOB YIJIepoJa.
3anuceiBaTh  (HOPMYIIBI
YPaBHEHHS TUAPOIU3A.
YcranaBnuBaTh MEXIPEAMETHBIE CBSA3U
MEXy XUMHUEH U OMOJIOTHEH.
HaGmromare XHMHUYECKHE SBJIECHUS U
(bUKCHPOBATH PE3YyIHTATHI

JIJIEBOJOB U
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Monocaxapuasl.
IlenTo3E!

CtpoeHHe MOJIEKYl MOHOCAXapuJIOB Ha MpHUMEpe
TJIALEPUHOBOTO ATTbJIETH/IA.

OnTuueckne W30MEPHl  MOHOCaXapujoB U HX
OTPaXECHHE HA MTUCHhME C MOMOIIBI0 popmyn Dumepa.
Pu6o3za um ne3okcupubosa kak mnpenacraBurenu D-
neHto3. CTpoeHWe WX MOJIGKYI W OHoJioTHuYecKas
pOJIb.

. BuneodparmeHTsI U caiiapl 0 TEME ypoKa

XapakTepu3oBaTh ONTUYECKUE HU30MEPHI
KaK CIEACTBHE HaJIUuusi B MOJIEKYyJe
MOHOCAaXapuJ0B aCCUMETPUYHOIO aroma
yriepoaa.

Paznuuats Monocaxapuasl L- u D-psana.
OtpaxaThb CTpOEHUE MOJIEKYII
MOHOCaXapHJI0B € MOMOLIbI0  (OpMYI
@urepa.

Paznuuars pubo3y u ae3o0kcupub03y 1o
COCTaBY, CTPOCHHIO M OMOJOTMYECKOH
posn




81-82 | Monocaxapunabl. | CtpoeHue MoOJIGKYlIbl H  (U3MYECKHE CBOMCTBA | XapaKTepHU30BaTh ONTHUYECKUE H30MEPHI
I'exco3ssl [JIFOKO3BL. [JIIOKO3bl KakK CJIEACTBUE HaIU4Md B

[uknuyeckre (GOpMBI TIIIOKO3BI M HX OTPaKEHHE C | MOJEKYIe MOHOCaXapua0B
MOMOILBIO dopmyn  Xeyopca. ['MKO3uaHBIN | aCHMMETPUYHOIO aTOMa yriiepoaa.
ruzipokcuil. o.-D-ritoko3a u Paznuuate rexcossl D-psna s o- u fB-
[3-D-riroko3a. II0K03bl. OTpa)kaTh CTPOEHUE MOJIEKYI
Tayromepusi Kak pe3ylbTaT PaBHOBECHS B PAaCcTBOpE | MOHOCAXapHIOB € MOMOIIBIO  (HopMyl
[JIFOKO3BI. Xeyopca.
[Tonydyenue rimoko3bl. DOTOCUHTES. Paznuuate rmoko3y M (QpykTO3y IO
XHUMHMYECKHE CBOWCTBA: PEAKIMH IO AIbAETUIHONW U | COCTAaBY, CTPOEHHMIO M OHOJOTMYECKOH
o TUJPOKCHIIBHBIM rpynmnam. CnuptoBoe, | poiu
MOJIOYHOKHCIIOE Y MacCJISTHOKHCIIOE OposkeHus
[JIFOKO3BL.
@pykro3a Kak wuszoMep Trioko3bl. CTpykTypa u
¢buznyecKkue 1 XUMUYECKUE CBONCTBA.
J. BupeodpparmMeHTsl M cnaiiipl Mo TeMe ypoka.
Peakuuss «cepeOpsiHOTO 3epKana» JJs TIIOKO3bI.
Peakuuu ¢ GpyKCHHCEPHUCTON KUCTIOTOA.
JI. OsnakomisieHue ¢ (PU3MYECKUMU CBOMCTBaAMU
IIIIOKO3bl. B3auMmonelicTBHE TIIOKO3bl C THIPOKCHIIOM
mequ(ll) mpu KoMmHATHON Temmeparype U pU
HarpeBaHuu

83 Jucaxapusl Crpoenne  monekyn — aucaxapuaoB.  Caxaposza. | XapakTepu3oBaTb CTPOCHHE MOJIEKYI

Haxoxnenne B npupoge. [Ipon3BoacTBo caxapo3bl U3
CaxapHOW CBEKJIbI. XMMHUUYECKHE CBOMCTBA Caxapo3bl.
JlakTo3a M ManbrO3a Kak M30MEpBI caxaposbl. Mx
CBOMCTBA U 3HAYCHHUE.

J. OTHOmIEHHE PACTBOPOB Caxapo3bl M MaJbTO3bl K
rugpokcuay meau(ll).

JI. KucnotHbIi rupoans caxaposbl

JMCaxapuI0B U 3aMUCHIBATh ypaBHEHUS
peakuuii ruapoIn3a.
Paznmuuate  caxapossl,
JaKTO3y IO COCTaBy,
OMOJIOTUYECKOW POJIH.
OnuceiBath IIPOMBILIIEHHOE
MIPOU3BOJICTBO Caxapo3bl W3 caxapHOU
CBEKJIBI

MaJIbTO3bI u
CTPOCHHUIO U
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[Tonucaxapunsl.
Kpaxman

CrtpoeHue MOJIEKYIT ITOJIMCAXapUIOB.

Kpaxman. CoctaB U CTpo€HHE €ro MOJIEKYa. AMHII03a
Y aMUJIONIEKTUH. XUMUYECKUE CBOMCTBA: TUIPOJINU3 U
KauecTBeHHas peakuusa. HaxoxxneHue B mpupoe,

HOoJNydeHHe  KpaxmMajla H  €ro

IIPUMEHEHUE.

XapakTepu3oBaTb COCTaB M CTPOCHUE
Kpaxmajia Kak [OpOAYKTa  pPeaKUuH
HOJMKOHJICHCAUH OL-TJTFOKO3B,
XUMUYECKUE CBOWCTBA Kpaxmaa.
OnuceiBaTh TEOMETPHUIO  HOJIUMEPHBIX




buonoruueckas pons Kpaxmaia.

. O3nakomienue ¢  (U3HMYECKUMH  CBOWCTBAMH
kpaxmana. [lomydeHne kpaxMaapHOTO KieicTepa.

JI. KauecTBeHHas peakius Ha Kpaxmall

Lene Kkpaxmarna.

3anuceiBaTh YpPaBHEHHE CTYINEHYATOTO
TUAPOJIM3a Kpaxmaia.
Nnentudunupoatsh Kpaxmat c
MOMOIIIbI0 KAYE€CTBEHHON peakuuu

85 [enmrono3a CrpoeHune MOJIeKYI LEJUTIOI03bI. OnuceiBaTh  CTPOEHUE  MOJIUMEPHOU
CpoiicTBa  IEJUTIONO3bI.  O00pa3oBaHME  CIOXHBIX | IEHOYKH MOJEKYIbl LENI0N03bl, Kak
3(pUPOB U NPOAYKTOB AIKWINPOBAHUS. MPOJYKTa PEAKIUU MOJIMKOHICH AU [3-
Hutpatel u ameraTsl UIEIIOI03b — OCHOBA | TIFOKO3BL
IOJIy4EeHUs] B3PbIBUATBIX BELIECTB U HCKYCCTBEHHBIX | XapaKTepH30BaTh XUMHUYECKUE
BOJIOKOH. CBOICTBA LIEJJIIOJIO3bI, €€ HAXOXKICHUE B
Haxoxnenue B mpupoje u €€ OHOJOTMYECKasl pojib. | HMPUPOJE U OHOJOTHUECKYIO POJIb.
[IpumeHeHne 1emToI03bl. CpaBHUBaTh KpaxMai U LEJII0I03Y
J. O3HakomieHue ¢  (U3MYECKUMH  CBOWCTBaMU
LeJUT0103bl1. [losydueHre HUTPaToOB LEITIOIO03bI.
JI. O3HakoMJIEHHE C KOJUIEKIHEeH BOJOKOH
86 Ilpakmuueckas | HccnenoBanue CBOMCTB YII€BOIOB CobmronaTs IpaBuiIa TEeXHUKU
paboma 6 0€30MacHOCTH npu pabote C
1a60paTOPHBIM 000pyI0BaHUEM,
HarpeBaTelbHbBIMU npubopami,
XMUMHWUYECKUMHU PEAKTUBAMU. DKOHOMHO U
9KOJIOTUYECKU TPaMOTHO OOpamarhesi C
HUMU.
HccnenoBath CBONCTBA OPraHUYECKHX
BEII[ECTB.
Hab6miogate Xumudeckue SBICHUS U
(UKCHpPOBATH PE3yIbTaThI
87 Ob6o06ueHne u BrinmonHeHne TeCTOBBIX 3aJaHU U pelieHre 3a7a4d Ha | BRIMOMHAT TeCTbl W yIpaKHEHUS,
cucTeMarusanms | BeIBoA (opmyn yriaeBoAoB. PemieHue pacu€THBIX | pellaTh 3aJadd 10 TEME.
3HAHUM 110 3a/1ad Ha OCHOBE CBOWCTB yIuieBOAOB. Beimonnenue | [IpoBoauts OLIEHKY COOCTBEHHBIX
yIrJ1eBoiaM yIpa)XHEHUH Ha YCTAHOBJIEHHE T€HETHYECKON CBSA3M | JOCTUXKEHWH B YCBOCHUU TEMBI.
MEXy KjaccaMM YIJIEBOJOB M Kuciopoacojepkamux | KoppektupoBatb  cBOM  3HaHMS B
OpPraHUYeCKUX COCIUHCHHUH (IIEMOYKH MpPEBpAIEHUH). | COOTBETCTBUH C TUIAHUPYEMbIM
[ToaroroBka Kk KOHTPOJILHOM paboTe pe3yabTaTomM
88 KonTpouabHasi pa6ora 5 nmo reme «YrjeBoab»




TEMA 10. ABOTCOJAEPXKAINME OPTAHUYECKHUE COEJIMHEHUA. 14u.
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AMUHBL:

[Tonstue 06 ammuax. Kiaccudukanus amMuHOB: 10 | XapakTepH30BaTh CTpOEHHE,
KjIaccuuKanys, | 4uciay YrJIeBOAOPOAHBIX pPaJUKaloB (IIE€pBHYHbBIE, | KIacCH(UKALUIO, U30MEPHIO u
CTpOEHUE, BTOpUYHBIE, TPETHYHBIE) M 1O HUX MPUPOJE | HOMEHKIATYPY anupaTHIECKUX
U30MepHs U (ammdaruyeckne,  apoMaTH4ecKHMe M OKUPHO- | U apOMAaTHYCCKUX aMHHOB.
HOMEHKJIaTypa apOMaTHYECKHUE). OnuchIBaTh TOMOJOTHYECKUE PSIIBI

DJIEKTPOHHOE W IPOCTPAHCTBEHHOE  CTpPOCHHE | anudaTHdeckux W apOMaTHYECKUX

MOJIEKYJI AMUHOB. aAMHHOB.

'omonoruueckuil psa, u30oMepus M HOMEHKJIATypa | PasnmuyaTth  rOMOJIOTH W H30MEpHI

npeAeabHbIX ATU()ATHIECKUX AMUHOB. amnpaTHYecKuX W apOMAaTHYECKUX

I'omonoruueckuil psia, W30MepUs M HOMEHKIATypa | aMHHOB

apoOMaTUYEeCKUX aMHUHOB.

. BuneodparMeHTsl B CIaliIpl IO TEME ypoKa.

JI. UzrotoBnenue IIapOCTEPKHEBBIX Mojieneit

MOJIEKYJI U30MEPHBIX aMUHOB

90 CriocoOsl CrocoOpl  mostyyeHHs:  anu(paTUYEeCKUX  aMHUHOB. | XapaKTepU30BaTh CIOCOOBI IOIY4EHUS

HOJTy9eHUS B3aMMO/JIeHiCTBHEM aMMHaKa co CIHMPTAMH, | apOMAaTHYECKHMX M amu(aTH4ecKux
aMHHOB B3aMMOJICHCTBHEM TaJIOTEHAIIKAHOB C aMMHAKOM, | aMHUHOB.

B3aMMOJICHCTBHEM  COJIE  aJKWJIAMMOHHUSI €O | PackpwiBaTh poJib JTUYHOCTH B MCTOPUHU

ménoyamu XMMUH Ha IpUMeEpe peakiui 3HHNHA.

CnocoObl  TOJTy4eHUs]  apOMATHYECKHX  aMHHOB. | YCTaHABIHMBATh TeHETHYECKYIO

BOCCTAHOBJICHMEM apOMAaTHMUYECKUX HUTPOCOEAMHEHWMH | B3AUMOCBA3b  MEXAy  aJKaHaMu H

(peakimst 3MHUHA), B3aUMOJICHCTBHEM apOMATHUECKUX | aMHHAMH, CIIpTaMu ¥ aMHUHaMH,

aMUHOB C TaJICHAJIKAHAMU.
. BuneodparMeHThI 1 ci1aiijipl MO TEME ypoKa

HUTPOCOCANHCHUAMU U aMUHaAMU
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CaolicTBa 1
NpPUMEHEHUE
AMUHOB

[IporHo3 peakiMOHHOW CHOCOOHOCTM AaMHHOB Ha
OCHOBE HX 3JIEKTPOHHOI'O CTPOCHHS.

XUMHYECKHE CBOMCTBA aMHUHOB, KaK OPraHUYECKUX
OCHOBaHMH. Peakumm >37eKTpOPUIBHOTO 3aMelICHUs
apoOMaTUYECKUX aMHUHOB, Peakuuum  OKuUCIEHUS,
ATKWJIUPOBAHMSL. OO6pa3zoBanue aMUJIOB.
BiaumoelicTBiie aMHUHOB C a30THCTOM KHCIIOTOM.
[IpumeHeHre aMuHOB HAa OCHOBE CBOWCTB.

. ®usnyeckue cBoicTBa aHwiInHA. OTHOIICHHE
OcH301a W aHWIMHA K OpomHOM Bome. Kosekius
AHWJIMHOBBIX Kpacutened. [opeHue MeTwiamuHa.
BzanmopelicTBue MeTHIIaMMHA M aHWJIWHA C BOJOH U

Ha ocHOBe cocTaBa U CTPOCHHS MOJIEKYII
aMUHOB IIPOTHO3MPOBAaTh MX OCHOBHBIC
CBOMCTBA M MOATBEPXKAATH IPOTHO3
YPABHEHUSMHU XUMUYECKUX PEAKLMH.
VYcraHaBnuBaTh  B3aMMOCBSI3H  MEXKIY
CBOWCTBAMHM U OOJNACTSIMH IMPUMEHEHHUS
aMHUHOB.

PackpsiBaTh  poib  apOMaTHYECKUX
aMHUHOB B IIPOU3BOJICTBE KpacCHUTEIEH




kuciaotamu. OKpamiMBaHHe TKaHeW aHWJIMHOBBIMU
KpacuTeIsiMu
92 AMuHoOkucioThl: | [TonsiTue 06 ammHOKHMCIOTaX. CTpOGHHE MOJEKYa U | XapakTepuU30BaTh CTpOEHUE,
CTpOEHHE HOMEHKJIATypa aMHUHOKHCIIOT. KJaccuukanuo, U30MEPHUI0 u
MOJIEKYIL, CrocoObl  MOJy4eHUS  aMHHOKHCIOT: THUIPOJIM3 | HOMEHKJIATYPY aMUHOKHUCIIOT.
KJIaccupuKanys U | OCJIKOB, CHHTE3 Ha OCHOBE TIaJlOTCHONPOM3BOIHBIX | ONUCHIBATH CTHI0COOBI MOJIY4EHUS
HOJIyYEHHE KapOOHOBBIX  KHCJIOT, LMAHTHJIPUHHBIA  CUHTE3, | aMUHOKHCIIOT.
OMOTEXHOJOTHYECKHH CIIOCO0. PackpslBaTh  poJIb  AMHUHOKHCIOT B
J. T'uaponn3 GeNKOB ¢ MOMOIUIBIO MEeTICUHA 00OMEHE BEIIECTB B KUBBIX OpraHU3Max.
VYcraHaBnuBaTh TE€HETUYECKYIO
B3aMMOCBS3b
MeEX1y KaOOHOBBIMH KHCIOTaMU
Y aMUHOKHCIIOTaMU.
Ha OCHOBE aHanu3a cocraBa
aMUHOKHCIOT ~ IPOTHO3UPOBaTh  MX
am(oTepHbIe CBOMCTBA
93 CaoiicTBa u duznyeckre cBOWCTBa aMHHOKHCIIOT. Ha ocHoBe cocTaBa u CTpoeHUsI MOJIEKYI
pUMEHEHUE AMUHOKHUCIOTBI Kak amQOTepHble OpPraHUYECKUE | AMUHOKHUCIOT  IMPOTHO3MPOBaTh  MX
AMUHOKHCIIOT COCIUHEHMS: B3aUMOJCWCTBUE C KUCIOTaMH | | aM(pOTEpHBIE CBOICTBA U MOJITBEP)KIATh
ienouaMu, o0pazoBaHue OUTIOJISIPHOTO HOHA. MPOTHO3  YPAaBHEHHSIMU  XMMHYECKHUX
Peakiuu srepudukanum u KOHIEHCAIIUH. peakium.

IlenTraHas CBSI3b U IOIUIIEIITHIEL

KauecTBeHHEbIe peakuuu Ha AMHUHOKMCJIOTEL:
HUHUTHIPUHOBASI U KCAHTONPOTEUHOBAHUSL.
[IpuMeHneHne aMHUHOKUCIOT W OWOJOTHYECKas POJh
MEITUIOB.

. OOHapyxeHHe (QYHKIMOHAIBHBIX TPyl B
MOJIEKYJIaX aMHHOKHUCIOT (Ha TMpUMepe TIIMIIMHA).
ObnapyxeHune aMHUHOKHCJIOT c TIOMOIIBIO
HUHTUAPUHA.

JI. U3roToBiieHUE MOAENEN TPOCTENIINX MTENTUI0OB

PackpelBaTh poib  MEXKMOJIEKYISIPHOU
JEerupaTanui MOJIEKY] aMUHOKHCIIOT

B 00pa3zoBaHMM OENKOBBIX MOJIEKYNT U
[IOJTY4ECHHUHU TEITHIOB.

VYcraHaBnuBaTh  B3aUMOCBSI3b  MEXIY
CBOMCTBaMH u MPUMEHEHUEM
aMHHOKHUCIIOT ¥ TENTUIOB.

OG6HapyXuBaTh AMHHOKUCJIOTHI c

NIOMOIIbKO HUHTHUAPHUHA
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benkn

CTpyKTypbl MOJIEKYIl OCJIKOB: TIEpBUYHAS, BTOPHYHAS,

TPETUYHAsA, YCTBCPTHUYHA.

CuHTte3 OenKoB.

CpoiictBa ~ OeNKOB:  JeHaTypauus,
KauCCTBCHHBIC PCAKIHU.

TUAPOJIN3,

XapakTepu3oBaTh HOJIMMEPHYIO
npupoay OEITKOB M CTPYKTYpPBl HX
MOJIEKYI.

OnuceiBath (pu3nyeckre U XUMUYECKHE
CBOIiCTBa OEIIKOB.




buonornueckue GpyHKIIUU OCIKOB.

. PactBopenue u ocaxaenue OenkoB. JleHarypamms
OenkoB. KauecTBeHHBIE peaKkIuy Ha OCIIKH.

JI. PactBOpeHme OenkoB B BOJAE M UX KOArylslus.
OOHapyxeHue 0enKa B KypUHOM SHIE B MOJIOKE

PacrosnaBat,  Oenku ¢
Ka4eCTBEHHBIX PEAKIUH.
Ha ocHoBe MeXnpeaMeTHbIX CBSI3EH C
OHMOJIOTHEH PacKphIBATh OHOJIOTHYECKYIO
pOJIb OEJTKOB B JKUBBIX OpPTaHU3Max

IIOMOIIBIO

95 Ilpakmuueckasn AMUHBI. AMUHOKUCTIOTHI. benku CoOmronatp paBuIa TeXHUKHU | Jamuux pH,
paboma 7 0e30macHOCTH npu pabore C | damuux
1a60paTOPHBIM 000pyIOBaHUEM, | IIEKMPONPOBOO
HarpeBaTeIbHbIMU npubopami, | Hocmu
XUMUYECKUMHU PEaKTUBAMHU. DKOHOMHO U
9KOJIOTMYECKU T'PaMOTHO 0OpamaTtscsi ¢
HUMU.
HccnenoBath CBONCTBA OpraHM4ecKHX
BEIIIECTB.
Habmonath Xumudeckue SBICHUS U
(buKcHpoBaTh Pe3yIbTAThI
96 HyxnenHoBsie [TonsiTHEe 06 a30TUCTHIX OCHOBAHUSIX. OnuceiBaTh CTPOEHHE U CTPYKTYPHI
KHUCIJIOTBI Hyxnennossie kucnorel: PHK u JIHK. Hykneotuasr u | Mosekyn HYKJIEHHOBBIX KHCJIOT.
UX COCTaB. Ha3siBaTh COCTaBHbIE 4acTH
CpaBaenne JIHK u PHK u ux ponp B mepenauu | HyKJIEOTHIOB U KIACCU(PHULIUPOBATH UX.
HACJIEICTBEHHBIX [IPU3HAKOB OpraHu3MOB n | Cpasuusars PHK n JIHK.
OouocuHTe3e Oenka. XapakTepu3oBaTh poJb HYKIEHHOBBIX
J. Mopenu JIHK u paznuunbix BugoB PHK. OOpasubl | KHCIoT B mepemaye  HAcIeACTBEHHBIX
MPOJYKTOB MUTAHUS U3 TPAHCTCHHBIX (OPM pAaCTEHUIl | CBONCTB OPraHU3MOB
U KUBOTHBIX; JEKapCTB U  MPEnapaTos,
W3TOTOBJIEHHBIX C TOMOIIIbIO T€HHOW MHKEHEPUHU
97 Ob6o06ueHne u BrinonHenne TECTOBBIX 3aJjaHUM U pPElICHHUE 3a7a4 Ha | BBIIONHAT TECTHI W YIPAXKHEHUS,
cUCTeMaTu3alMs | BbIBOA (QOpMyN a30TCOoAepXkalluX OPraHUYecKUX | pemaTh 3aJadu 10 TeMeE.
3HAHUH 110 coennHeHM. PemeHne pacu€rHbIX 3a7ad Ha ocHOBE | [IpoBoauTh OLICHKY COOCTBEHHBIX
a30TCOJIEpKalllM | CBOMICTB aMHMHOB M aMHHOKHCIOT. BbINOJIHEHUE | JOCTHIKEHUN B YCBOCHUU TEMBI.
OpraHu4eCcKUM YIIPaKHEHUM Ha YCTAaHOBJICHME T€HETHYECKOW cBs3M | KoppekTtupoBaTh  CBOM  3HaHUA B
COCTMHCHUSIM MEXAy  KlaccaMM  OPraHMYeCKMX  COEAMHEHUH | COOTBETCTBUU C IUTAHUPYEMBIM
(uemouku mpeBparieHuii). [IoAroToBKa K KOHTPOJIBHOM | pe3yibTaTom
paboTe
98 KonTpoabHasi pabora 6 no teme «A30TcCoAepKaIIfe OPraHuuIeCKUe COCTUHCHHS




99 ‘ Ilpakmuueckasn Nnentuduxarms opraHu4ecKux COeAMHCHUN ’ Cobmoath IIpaBUIIa TEXHUKHU




paboma 8

0€30MacHOCTH npu pabore c
1a00paTOPHBIM 000pyI0BaHUEM,
HarpeBaTeIbHBIMU npubopamu,

XUMHYECKUMU PEaKTUBAMU. DKOHOMHO U
9KOJIOTUYECKU TPAaMOTHO OOpamarbesi C
HUMU.

HccnenoBaTh CBOHCTBA OpraHUYECKHX
BEIIIECTB.

Habnmiogate Xumudeckue SBICHUS U
(buKCcHpOBaTh PE3YIHTATHI

100-101 | OGoOmieHue 3HaHUH M0 Kypcy OpraHMueCKOd XUMUHU
102 HTorosasi KOHTPOJIbHAsA PA00TA O KYPCY OPraHNYecKOH XHMHUH
102 Hroro

11 kaace (yriay0..)

Hcnoas3dyemoe
Tema ypoka H3y4yaembie BONIPOCHI Buasbl geATebHOCTH 00y4AIOIIMXCS
o0opynoBaHue
NOBTOPEHHUE KYPCA OPTAHUYECKOMW XUMMHM. 4 .
Teopus crpoeHus | Teopust CTpOCHUSI OPraHUYECKUX COCTUHEHUIN
OPraHuYeCKuX
COoeTUHEHNH
VYrieBonopoapl W MX | AJNKaHBI, aIKEHBI, aTKUHBI. AJIKAJUCHBI, aPEHBI.
MPUPOIHBIE UICTOUHHKHU
Kucnopon- u | deHon, anmpACTHIBI W KETOHBI, KapOOHOBBIE
a30TcoJIepKaIne KHUCJIOTBI, YIJIEBOJbI, AMHUHBI, AMHUHOKHUCJIOTHI,
OpraHU4ecKue HYKJIEUHOBBIE KUCJIOTHI.
COCIMHEHHS M  HX
MIPUPOIHBIE UICTOUHHUKHU
BxonHast nuarHoctuka




TEMA 1. CTPOEHME ATOMA. MIEPUOINYECKHUI 3AKOH ¥ IEPUOJUYECKASI CACTEMA XUMHWYECKHX DJIEMEHTOB
1. I. MEHJIEJIEEBA. 10u.




Crpoenue atoma

Cnoxnoe ctpoenue artoma. JlokazaTenbcTBa
9TOTrO: KaTOJHBIE W PEHTTCHOBCKUE  JIy4H,
dotorddexr, pamnoakTUBHOCTh. OTKpHITHE
AJIEMEHTAPHBIX YACTHUIL: 3JIEKTPOHA U HYKIOHOB
(mporoHoB u HeiTpoHoB). Moxenu Tomcona,
Pezepdopna, bopa. Iloctymarel bopa. Ctpoenue
aToMa B CBET€  KBAaHTOBO-MEXaHHYECKHUX
MPEeCTaBICHUH.

. ®oroaddexr. Katoanbie yun (3JIEKTPOHHO-
aydeBbie TpyOku). BumeodparMeHTsl U Clai bl
no teme ypoka. Iloprperst  Tomcona,
Peszepdopna, bopa

ApryMeHTHpOBaTh  CIOKHOE  CTPOCHHUE
aTOMa U COCTOSTEIBHOCTh  Pa3IMYHBIX
MOJIEJIEH, OTPAXKAOIIHNX 3TO CTPOEHUE.
®opmynupoBarh noctynarsl bopa.
XapakTepuzoBaTh KOPIYCKYJISIPHO-
BOJIHOBOI JlyaJl3M 4acTULl MUKPOMHUpaA

CrtpoeHne aToMHOTO
sanpa. 3oTonsl.
SnepHble peakuun

Hykionsl (IPOTOHBI W HEHTPOHBI), HYKJIHIBIL.
[lonsTe 00 wu300apax u m3oTOmax. SaepHbie
peaKuuyu 1 UX ypaBHEHHUS.

J. BungeodparmMeHTsl u crnaiiibl 0 TEME ypoKa.
IToptpets! MiBanenko u I'anona

XapakTepu3oBaTb COCTaB aTOMHOIO SAApA.
PaznuuaThe HYKJIOHBI M HYKJIUABI, H300apbl U
U30TOIIBI

DopmynupoBaTh COBPEMEHHOE
OIIPENICIICHUE MIOHSITUSA «XUMUYECKUHI
JJIEMEHTY.

3anuceIBaTh YpaBHCHUA AACPHBIX peaKHI/Iﬁ

CocTosiHHE 2IIEKTPOHOB
B aTOMe.

KopnyckynspHO-BOJHOBOH Jyain3M 3JEKTPOHA.
[TonsTHe IEKTPOHHOU opOuTanu u
3NIEKTPOHHOTO 00J1aKa.

S-, p-, d- u f-opouranu. KBantoBsie uncia.
CtpoeHnue 3JIeKTpOHHON 000JI0YKH aToMa.

J. BugeodparmeHnTtsl u crnaiiipl o TeMe ypoka.
Monenu opOuTaneit paznuyHoit Gopmbl

OnuceIBaTh COCTOSIHUE 3JIEKTPOHA B aTOME.
Paznuyate HOHATHUSL «OPOUTATBY
U (QJIEKTPOHHOE 00JIaKO0».
KnaccudummpoBats opOUTamy U OMUCHIBATH
UX.

YcTanaBnuBath B3aMMOCBS3H
KBaHTOBBIMH  YHCIIaMU |
AIIEKTPOHHOU 000JI0UKH aToMa.
OcyiecTBIsATh BHYTPUIIPEAMETHBIE CBS3U
C KYypCOM OCHOBHOM IIKOIBI U KypcoM
OPraHN4eCcKO XUMHUHU

MEXKTY
CTPOCHHEM
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DNEeKTpOHHbIE
KOH(HUTypanuy aTOMOB

[Topsimox 3amoHEHUs! SJIEKTPOHAMU ATOMHBIX
opOuTtaneii B COOTBETCTBUU C MPUHIMIIOM
MHUHUMYyMa  JHeprud, 3amperoMm  llaymm,
npasuwioM XyH[a, npaBuwioM KiedkoBckoro.
DneKkTpoHHbIe (OPMYIIBI ATOMOB U HOHOB.

J. CiekTpsl ~ MOTJIOIIEHUSI M MCIYCKaHUS

OnuceBaTh CTpOCHHE AIIEKTPOHHBIX
000JI0YEK aTOMOB.

3anuchIBaTh JJIEKTPOHHBIE M AIIEKTPOHHO-
rpadudeckue hopmyIIbI aTOMOB
XUMHYECKUX JICMEHTOB.




COCIMHEHUI  XMMHYECKUX  3JEeMEHTOB  (C
MOMOIIIBIO CIEKTPOCKOTIA)
10 | Ctpoenue atoma u [Ipennoceuiku OTKPBITHUS: paboTel | OnucChHIBaTh MPEANOCHUIKU OTKPBITHUSA
NEPUOIUYECKHM 3aKOH | IPEILIECTBEHHUKOB, pELIeHUS | IEPUOIUYECKOTO 3aKOHA.
. Y. MenpneneeBa MEXIYHAPOJAHOTO  Cbe3Aa XUMUKOB B T | ApryMeHTHpoBaTh poib JuuHoctu [ U.
Kapncpys, mmunoctHeie kauwectBa JI. WM. | MenpgeneeBa B OTKPBITUM NEPUOAUMYECKOTO
Meneneena. 3aKOHa.
OTtkpbITHE MEePUOIUYECKOTO 3akoHa. | PopMyIMpOBaTh NEPUOJUYECKUN 3aKOH B
MewnpeneeBckas dbopmynupoBKa | COOTBETCTBUM ¢  Bo33peHusmu J[. U
MEePUOIUYECKOTO 3aKOHA. B3aumocssa3es | Meneneena u COBPEMEHHBIMU
MEePUOJINYECKOT0 3aKOHA M TEOPUU CTPOCHHUS | NIPEACTABICHUIMU
aToMma. CoBpemeHHas bopMyanpoBKa
MEePUOIUYECKOTO 3aKOHA.
H. Iloptpersr  bepuenuyca, JleGepeiinepa,
Hrronennca, Menneneena. Paznuunrie
BApUaAHThl TaOJUIl TEPUOTUYECKON CHUCTEMBI
xuMmudeckux aneMeHToB M. 1. Menaeneera
11 | Ctpoenne aroma U | B3aumocBs3p  mepuoamyeckoro 3akoHa U | PackpwiBaTh buznyeckuit CMBICIT
nepuonyecKas nepuoanyeckor  cucremsbl.  [lepmoanueckas | MOPSAKOBOTO HOMEpa »3J€MEHTa, HoMepa
cucrema CUCTEMA U cTpoeHue atoma. OU3NYECKHUI CMBICIH | IEPUO/IA U TPYIIIIHL.
. . Menneneera. CUMBOJIMKH MEPUOIUYECKON CUCTEMBI. OOBACHAT,  MEPUOJUYECKOE  HM3MEHEHHE
J. BuneodparMeHTsl U ciaiiibl 10 TEME ypoKa CBOMCTB XUMHYECKUX JJIEMEHTOB

0COOCHHOCTSIMU CTPOCHUA UX aTOMOB
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[Tomoxenus 3meMeHTa
B IIEPUOIMYECKON
CHUCTEME U €ro
CBOMCTBA. 3HAUCHHUE
MEPHUOINIECKOTO
3aKOHA

W3MeHeHne CBOWCTB 3JIEMEHTOB B IIEPHOJAX U
rpynmnax, Kak (yHKUOUS CTPOSHHS MX aTOMOB.
[TonsTe 00 3HEprUM MOHU3ALMU U CPOJCTBA K
IEKTPOHY.

[IepnoAMYHOCTD MX U3MEHEHMS METAIIIMYECKUX
U HEMETAUINYECKUX CBOWCTB DJJIEMEHTOB B
rpynmnax M IMepuoaax, Kak (pyHKIHS CTPOCHHS
3JIEKTPOHHBIX 000JI0YEK aTOMOB.
3HayeHHe NIEPUOANYECKOTO
U IIEPUOIUYECKOM CUCTEMBI.

J. OOpa3upl OpOCTHIX BEIIECTB, OKCUIOB U

3aKOHa

VYcranaBnuBaTh MEPUOAUYHOCTh U3MEHEHUS
paanycoB aTOMOB,
3JIEKTPOOTPUIATELHOCTH  AJIEMEHTOB, HX
SHEPrUU HWOHM3AIMM W SHEPrUU CPOJICTBA
K DJIEKTPOHY B 3aBHCUMOCTU
OT TIOJIOXKEHHS 3JIEMEHTOB B MEPUOANUECKOM
CHCTEME.

OnuceiBaTh  CBOWCTBA  JJIEMEHTOB |
00pa30BaHHBIX UMH BEIIECTB HA OCHOBAaHUU
UX TOJIOKEHHS B MEPUOJUIECKON CUCTEME.
XapakTepu3oBaTh 3HAYEHHE




TUAPOKCHUIOB 3JIEMEHTOB TPETHEro Iepuoia M
JIEMOHCTpAIMs UX CBOMCTB

NEPUOAUYCCKOTO 3aKOHa U HCpHOI[H‘ICCKOﬁ
CHUCTCMBI

13 | OGoObuienue u BrlnoniHEHNE TECTOBBIX 33JJaHUI HA 3HAHUE BBINTOIHATE TECTHI U yIIPAXKHEHUS, PEIIATh
CUCTEMaTHU3aLM CTPOCHHMSI ATOMA U 3aKOHOMEPHOCTH U3MEHEHMS | 33aJ1a4d U YIPAXKHEHUS [0 TEME.
3HaHUH 10 TEME CBOMCTB 3JIEMEHTOB ¥ 00pPa30BaHHBIX UMU [TpoBOIUTH OIIEHKY COOCTBEHHBIX
«CTpoeHue aroma. BEILECTB B 3aBUCUMOCTHU OT MOJIOKEHHS JIOCTH>KEHHUH B YCBOCHUU TEMBI.
[Tepuonueckuii 3ak0H | B IEPUOAUYECKOUN CUCTEME. KoppekTupoBaTb cBOM 3HaHUS B
U NIEPUOINYECKAs [ToaroToBKa K KOHTPOJIBHON paboTe COOTBETCTBUU C INIAHUPYEMBIM
CUCTEMA XUMHYECKUX pe3ylnbTaToM
3JIEMEHTOB
. . MenneneeBa»
14 Konrposbnas paGora 1 mo reme
«Ctpoenue atoma. [lepuoanuecknii 3aKoH U NepuoANYeCKasi CHCTEMA XUMHYECKHUX 3JIEMEHTOB
J1. . MenaejieeBa»
TEMA 2. XUMHWYECKAS CBA3b U CTPOEHUE BEHIECTBA. 10u.
15 | MonHas xuMudeckas [lonsiTue o xumuyeckod cBsizu. OCHOBHBIE | APryMEHTUPOBATh oOpazoBaHue
CBSI3b XapaKTEPUCTUKA XUMHUYECKOM CBS3M. JHEPIusl, | XUMHUYECKOM  CBSI3M  Kak  pe3yabTara
JUTHHA, TATIOIBHBI MOMEHT. B3aUMOJICHCTBUSI ~ aTOMOB,  MPHUBOJAIIEE
HNonnast XxuMHueckas CBsi3b M HOHHBIE | K 00pa3oBaHMIO  HMOHOB,  MOJEKYdl U
KPUCTAJUIMYECKUE PEIIETKH. paarKaoB.
3aBUCHUMOCTh (PU3MYECKHX CBOMCTB BellecTB OT | JlaBaTh OCHOBHBIE XapaKTEPUCTUKHU
TUINA KPUCTAJUIMYECKOU PEIIETKH. XUMHUYECKOU CBSI3H.
JA. Komnekiusi KpUCTANIMYECKUX BellecTB | PackpbiBaTh MEXaHU3M o0OpazoBaHUs
HOHHOTO CTpOEHHUs, aMOpP(HBIX BEIIECTB U | MOHHON XUMHUYECKOU CBS3U.
n3J1enui u3 HUX. Mogenn | YcranaBnuBaTh 3aBHCHUMOCTb (PU3NYECKUX
KPUCTAJUIMYECKUX PEHIETOK C MOHHOM  CBS3BIO. | CBOMCTB BEMIECTB OT THIA KPUCTAJUTHUECKOM

BugneodparmeHTsl 1 cinaidipl IO TEME ypoka

peleTKn




16 | KoBanenrtHas Bo30yxnénnoe cocrosHue aroma. [lonstue o | OmmchiBaTh KOBaJCHTHYIO CBS3b.
XUMHUYECKasi CBs3b M | KOBAJEHTHOM cBsi3M. OOMEHHBIM MexaHu3M | XapakTepu3oBaTb €€ OCOOCHHOCTH U
MEXaHU3MBI €€ oOpa3oBaHus KOBAJICHTHOU CBSI3U. | MEXAaHU3MBbI 00pa30BaHU.
oOpa3oBaHus DNEeKTPOOTPULIATEIBHOCTD. Hanpasnennocts | KmaccuduuupoBaTs KOBaJCHTHYIO CBSI3b 110

KOBAJICHTHOM CBA3U, €€ KPAaTHOCTb. G- M T- | QJEKTPOOTPULATEIBHOCTH, KpPAaTHOCTH U
cBs3u.  JIOHOPHO-AKLENTOPHBIH  MEXaHM3M | CIIOCOOY MepeKpbIBaHUs OpOUTaIeH.
oOpa3oBaHUs  KOBAJEHTHOW  cBA3M. Tumbl | YcTaHaBIMBaTh 3aBHCUMOCTb (DU3HYECKHUX
KPHACTAJUIMYECKUX PEIETOK C KOBAJEHTHOM | CBOMCTB BEIECTB OT TUIA KPUCTAININYECKON
CBA3BIO: aTOMHAs1 U MOJIEKYJIIPHAs. peueTkn

3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT

TUNA KPUCTAJUIMYECKOU pEIEeTKU

J. Monenu MoJneKyl pa3iu4HON apXUTEKTYpBI.

Mopenn KpUCTAINIMYECKUX BEIIECTB aTOMHOU U

MOJIEKYJISIpHOU CTPYKTYphl. Kosutekuus BemecT

aTOMHOTO M MOJIEKYISIDHOTO  CTPOEHHS

U U3JIEeIIUN U3 HUX

17 | KommuiekcHble KommnekcooOpa3oBanue M KOMIUIEKCHbIE | XapaKTepU30BaTh KOMIIJIEKCHBIE
COCIMHEHHUS COCIMHEHHS. Crpoenue KOMILUIEKCHBIX | COEIMHEHHsI W UX CTPOCHUE HA  OCHOBE

COEIMHEHMI: KOMILIEKCOOOpa3oBaTeib u | Teopun BepHepa
KOOPAMHALIMOHHOE YUCIIO, JIUTaH]IbI,

BHYTPEHHSS ¥ BHELIHSS C(epbl.

J. Tloptper Bepnepa. Buneodparmentsl u
CJIal bl o TEME
ypoka. IlosryueHre KOMIUIEKCHBIX OPraHUYECKHUX
U HEOPTaHUYECKUX COCIUHEHUHU. J[eMOoHCTpanus
CYXUX KPUCTAJLUIOTUAPATOB
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Knaccuduxanms u
HOMEHKJIaTypa
KOMILICKCHBIX
COCIUHEHUH,
IAccolMalsg HX B
pacTBopax. 3HaAYCHHE
KOMILICKCHBIX
COEIMHEHUN

Knaccudukanus KOMILICKCOB: XEJIaTHI,
KaTUOHHBIC, AHUOHHBIE W  HEWUTpaJIbHBIC,
AKBaKOMILJICKCEI, aMMMAaKaTHhI, KapOOHUJIBI
METAaJJIOB. HomenknaTtypa KOMILUIEKCHBIX
coeIMHEHMH | uXx cBoWcTBa. Jluccorumanus
KOMIIJICKCHBIX COCTMHECHH. 3HadyeHHne
KOMILUICKCHEIX COCIUHCHUMN U UX poJib B
MPUPOJIE.

JI. B3aumoneiicTBuE MHOTOATOMHBIX CIIUPTOB U
TJTFOKO3bI c (benmHroBon JKUJIKOCTBIO.

Knaccugummpoatb KOMIIJICKCHBIC
COCITMHEHUS

HaspiBaTh 3TH cOeMHEHUSI B COOTBETCTBUU
¢ npaBuiaamu HomeHkatypsl |UPAC.
3anuceIBaTh ypaBHEHUS peakuuit
JIMICCOLIMAIINY KOMIUIEKCHBIX COCTUHCHHIA.
PackpsiBaTh poJIb KOMILJICKCHBIX
COCJMHEHUH B XUMHYECKOM aHajmse,

MIPOMBIIICHHOCTH, IPUPOJE




KauecTBeHHBIC peakiuy Ha HoHBI Fe?* u Fe®*

19 | Merannuueckast [Ipupona xumuyeckoil cBsizu B MeTaiax u | ONKMCBHIBaTh METANIMYECKYI0 XUMHUYECKYIO
XUMHUYECKAs CBSI3b crutaBax.  OOmme  ¢GU3MYECKUe  CBOMCTBA | CBSA3b.
METAJUIOB. TEIJIO- M JIEKTPOIPOBOJHOCTh, | XapakTepu3oBarb  oOmue  (QU3HYECKue
IUIACTUYHOCTb, METAJUTMYECKUI OJeck, | CBOMCTBA METAJIJIOB.
MarHuTHBIE CBOMCTBA. VYcranaBnuBaTh 3aBUCUMOCTb MEXY BUIOM
Meramnueckass KpUCTAIUIMYECKasl pELIETKA U €€ | XUMUYECKOU CBSI3H, TUIIOM
OCOOEHHOCTH, KakK (YHKIMS METaUTMYECKON | KPUCTAJUIMYECKON PEIETKH U CBOWCTBaMHU
CBSI3U. METaJUIOB
A.  Mopenn  KpUCTAIUIMYECKUX  PEIIETOK
METaJUIOB
20 | Arperatubie coctosinus | ['a3sel u rasoBbie 3akoHbl (Boitnsa-Mapuorra, | Xapakrepu3oBaTh arperaTHbie  COCTOSHHS
BemiectB U (¢azoseie | [lapns, [eit-Jlroccaka). VYpaBHeHHEe | BeUIECTB Kak (DYHKIUIO  YCIOBHH  HX
epexo/Ibl MennneeBa-Kianeiipona g MI€aabHOIO Ta3a. | HAXO0XKACHUS B OKPYXKAIOLIEH cpeae.
Kunkocrtu. TekyuecTs, ucnapenue, | OnuceiBaTh B3aMOCBSI3b ¢bazoBbIX
KpHUCTAJUTA3ALAS. MEePEX0/I0B BELIECTB.
TBépapie BemecTBa. IlmaBnenne. @a3zoBbie | PackpbiBaTh poib  (a30BBIX  MEPEXO0B
nepexo/ipl. CybnuMmarnus u gecyoaumariusi. BEILECTB B IIPUPOJIE U UCKYCCTBEHHOU Cpelie
Kunkue KpucCTaIIbI.
I1na3ma.
J. BuneodparMeHTsl U claiipl o TeMe ypoka.
Bona B pa3nuuHBIX arperaTHbIX COCTOSIHUSIX H
e€ (a3oBbIe mEpexoabl.
Bosronka woma wiM  OEH30WHOM  KUCIOTHI
Huarpamma «@Pa3oBble ePEX0/Ibl BEIIECTB
21 | MeXMONEKYIsSIpHBIE Bomoponnas cBa3p u €€ pazHOBHAHOCTH: | ONHUCHIBaTh BOJOPOJHYIO CBSI3b M Pa3inyaTh
B3aUMO/ICUCTBUS. MEXMOJIEKYJSIpHAsT W BHYTPUMOJEKYISIpHAs. | €€ pa3HOBUIHOCTH.

Bonopoanas cBs3b

®u3nyecKue CBOMCTBA BEIIECTB C BOJOPOJHOM
cBs3b10. E€ Ononornyeckas posib B OpraHu3ain
CTPYKTYp OEIKOB M HYKJICMHOBBIX KHUCIIOT.
BanpnepBaanbcoBO B3aUMOJICHCTBHUE U €TI0 THUIIBL:
OPHUEHTALUOHHOE, WHAYKIIMOHHOE u
JUCIIEPCUOHHOE.

J. BuneodparMeHThl U claiiipl o TeMe YpoKa.
Monenu monexyn JIHK u Genka

XapakTepu3oBaTh 3HAYEHUE BOJOPOIHBIX
CBsI3e NJIsl onmucaHus (QU3MYECKUX CBOMCTB

BEILECTB ¥ OpraHu3anum CTPYKTYPBI
OMOTIOIMMEPOB.
PasnmuuaTh  TUNBI ~ MEKMOJEKYISPHOTO

B3aMMOIEUCTBHUS BEIIECTB.




| 22 | Hpaxmuueckasn IToayyeHne KOMIUIEKCHBIX OPraHMYECKHUX U | Co6ronats npaBuia TEXHUKU




paooma 1

HEOPraHWYECKUX COCAMHEHUMN U UCCIEAOBaHUE
HUX CBOMCTB

6e30macHOCTH Tipu paboTe ¢ JTab0opaTOPHBIM

000pyI0BaHUEM, HarpeBaTeIbHBIMU
npudopaMu, XHMHYECKHMH PEaKTHBAMHU.
OKOHOMHO ¥ JKOJIOTUYECKH TPaMOTHO
o0paIarscsi ¢ HUMU.

HccnemoBaTh  cBOMCTBA  KOMIUIEKCHBIX
COEIUHEHUH.

HaGnromate  XUMHYECKHE  SABJIEHHS U
(uKCHpOBaTh  PE3YNbTAThl  HAOIIOJCHUI.

DOopMyJIMpPOBATH BBIBOJIBI HA HX OCHOBE

23 | O6o6meHue n BreinonHneHnue TeCTOBBIX 3aJaHM Ha 3HAHHE | BBIMOTHATH TECTHI U yIPaKHEHUS, pelaTh
CUCTeMAaTH3aIIHSI BHJIOB XUMHUYECKON CBSI3H, THUIOB | 3a7]a4¥ 110 TeMe.
3HAHWI TI0 TEMe KPUCTAITMYECKHIX peméTok, | [IpoBOINTE OLIEHKY COOCTBEHHBIX
«XUMHYECKas CBSA3b M | MEKMOJICKYJISIPHOTO B3aMMO/JICHCTBUS | TOCTHIKEHUH B YCBOCHHH TEMBI.
CTPOCHHUE BEILECTBA 1 (a30BbIX MEPEXOIOB. KoppekTrpoBarh CBOU 3HAHHS B
[ToarotoBka K KOHTPOJBHOM paboTe COOTBETCTBUH C IUIAHUPYEMBIM
pe3yIbTaTOM
24 | KourpoabHasi pa6ora 2 mo teMe « XMHMHYECKasi CBSA3b H CTPOEHHE BeIEeCTBA»
TEMA 3. JUCIIEPCHBIE CUCTEMBbBI U PACTBOPBI. 9u.
25 | JlucnepcHble cucTeMbl | XUMHUYECKUE BEIIECTBA U CMECH. XuMH4Yeckas | OMUChIBAaTh ~ XUMHUYECKHE  CHCTEMBl U
U UX KJIaccu(uKamms cucremMa. ['OMOTeHHbIE M TE€TEPOT€HHBIE CMECH. | IUCIEPCHBIE B YACTHOCTH.
JlucniepcHasi cucteMa: TUCIEPCHOHHAs cpela u | Pa3nwyaTh TOMOTEHHBIE W TE€TEpPOTCHHBIC
JHCTIEpCHAs da3za. Knaccudpukanus | cmecw, JUCTIEPCUOHHYIO cpeny W
JACTIEPCHBIX CHCTEM. JHCTIepcHYIO (azy.
. BuneodparmMeHTsl U ciaiiipl mo Teme ypoka. | KiaccupunupoBarh AUCHIEPCHBIE CHCTEMbI
OOpa3ipl  IUCMEPCHBIX ~ CUCTEM U UX
XapaKTepHbIC TPU3HAKU.
26 | I'pybonucnepcHbie Aspozonu.  [lpomemneHTsl.  OMynbCcMH U | XapaKTepU30BaTh rpyboaucnepcHbIe
CUCTEMBI smynbraropel. Cycnensuu. CequmeHTaIus. CUCTEMBI.

. BuneodparMeHTsl U ciaiifpl Mo TeMe ypoKa.
OO6pa3sis (koJTIeKITHH) OBITOBBIX u
[IPOMBIIUIEHHBIX a’po30JeH, OMYIIbCUN
U CYCIICH3UH

OnucelBaTh poib  adpo30JI€H, AMYIbCHUI
U CYCIIEH3UM B IPHUPOJE, Ha NPOU3BOICTBE
U B OBITY
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ToHkoHUCTIEPCHBIE
CUCTEMBI

Komnmounnsie pactBopel. Oddexkr Tunnmans.

HOJ'Iy‘ICHI/IC KOJINIOMAHBIX

pacTBOpOB

OnuceIBaTh TOHKOAUCIICPCHBIC CHUCTCMbI H
CIIOCOOBI MX IMOJIYYCHUA.




JMCIIEPCUOHHBIM, KOH/IEHCAllUOHHBIM u
XMMUYECKUM CIOoco0aMu.

3oau u koarynsauud. ['enu u cunepesuc.
3HaueHUE KOJUIOUHBIX CUCTEM.

. BuneodparMeHTsl U Claiiibl IO TeMe ypoKa.
[TpoxoxeHue 1yya cBeTa uepe3 KOJUIOMJHBIE U
UCTUHHBIC pacTBOPbI (3ddext Tunnamns).

JI. 3HaKOMCTBO C KOJUICKUUSMH IHIIEBHIX,
MEAMLIMHCKUX U OMOJIOTMYECKUX Teeil U 301eH.
[TosnyyeHnne KOJJIOMIHOTO pacTBOpa XJopuaa
xenesa(11I)

Paznuuate 3011 U renu.
XapakTepu3oBaTh
CHHEpE3HC.
PackpeiBaTh poiib KOJUIOWJHBIX CHUCTEM B
MPHUPOJIC, HA MPOU3BOJICTBE, B MEAUIIMHE H
OBITY.

KOoaryjsiguro u

28- | PacTBOpBI. PacTBOpBI Kak TOMOTE€HHBIE CUCTEMBI U UX TUIIBL. | XapaKTepU30BaTh PaCTBOP Kak TOMOTEHHYIO | TepmopesucmopHuiii
29 | Konnenrpanus MOJIEKYIISIPHBIE, MOJIEKYJIIPHO-HOHHBIE, | CUCTEMY. 0amyux
pPacTBOpPOB U CIOCOOBI | MOHHBIE. Hcnomnb3oBaTh KOJINYECTBEHHBIE | memnepamypul
e€ BBIpKEHHUS Crioco0b1 BBIPAKEHUS KOHIICHTPALIMU | XapaKTEePUCTHKH COJIEpIKAHHS
pacTBOpoB: 00BEMHAs, MaccoBas M MOJIbHAS | PACTBOPEHHOIO BELIECTBA B PACTBOpE IPHU
JOJM  pacTBOPEHHOro  BemiecTBa. MossipHas | pELIEHUH Pacu€THBIX 3aa4
KOHIICHTPAIUS pACTBOPOB.
J. BuneodparMeHTsl U claipl M0 TeMe ypoka.
3aBHCUMOCTh PACTBOPHUMOCTH B BOJE TBEP/BIX,
KHUJIKMX W Tra3o00pa3HbIX  BELIECTB  OT
TEMIIepPaTypH. Tabnuma pPacTBOPUMOCTH.
[Tomyuenue HEPECHIIEHHOTO pacTBopa
THOCYJAb(aTa HATPUS ¥ €r0  MTHOBEHHAas
KpHCTAITU3AIHS
30 | IIpakmuueckasn [IpuroroBnenue pacTBOpOB pazmuyHoit | CoOmroath npaBuia TEXHUKHU
paboma 2 KOHLEHTpaluu 6e3omacHOCTH TpU paboTe ¢ J1ab0paTOPHBIM
000pyI0BaHUEM, HarpeBaTeIbHBIMU
npubopamu, XHMHUYECKUMHU pPEaKTHBAMH.
31 | Hpakxmuueckas Onpenenenue KOHIIEHTPALIUU KHCIOThl | JKOHOMHO M OKOJIOTHYECKH — TPAMOTHO | JTgmuyux
paboma 3 TUTPOBAHHUEM 00paIaThCs C HIMH. 971eKMpPONPO8OOHOCHIU
HaGmronate  XMMHMYecKHe  SIBIEHUS U
(buUKCUpOBaTh pPE3yIbTaThl  HAOIIOJICHUH.

@OopMyIIMpOBATH BBIBOJIBI HA HX OCHOBE
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O06001enue u
cucremMarn3anus

BeinonHenne TeCTOBBIX 3a/laHUM Ha 3HaHKE
JIMCIIEPCHBIX CHCTEM, PACTBOPUMOCTH, COCOOOB

BEITOTHATE TECTHI U YHOpaXHCHUs, pCIIaTh
3aJa4u 110 TCMC.




3HAHUU [0 TEME
«/lucniepcHbie cUCTEMBI
U PacTBOPBI»

BBIPAKCHUSI KOHIIEHTPAIIMHA PACTBOPOB.
Pemrenue pacuérHpIx 3amau.
[ToaroroBka Kk KOHTPOJIBHOM paboTe

[IpoBoauTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOEHUU TEMBI.
KoppekTupoBaTb cBOM 3HAHUS B
COOTBETCTBUHU C INIAHUPYEMbBIM

pe3yIabTaToOM
33 | KouTpoabHas padora 3 mo teme «JlucnepcHbie CHCTEMbBI H PACTBOPBI»
TEMA 4. 3AKOHOMEPHOCTHU MPOTEKAHUS XUMHWUYECKHUX PEAKIIUH U ®U3NKO-XUMHUYECKNX
HNPOLHECCOB. 9u.
34 | OcHOBBl XUMHWYECKOW | XUMHUYECKas TEPMOIMHAMHUKA. XapakTepuszoBaTh TEPMOAMHAMHYECKYIO
TEPMOJNHAMUKH. Tepmonunamuueckass  cuctema.  OTKpbITas, | CUCTEMY.
[TonsiTre 06 SHTANBIUU | 3aKPBITas, M30JIMPOBaHHAS cucteMsbl. | PaznmuuaTe OTKPBITYIO, 3aKPBITYIO,
BuyTpeHHss1 3HEpTHs CUCTEMBL. M30JIMPOBAHHYIO TEPMOJUHAMUYECKUE
OHTanbNusA, WIM TEIUIOCOAECPKAHUE CHUCTEMBL. | CUCTEMBI.
[lepBoe Hayano TepmoauHamMuku. M3o0xopHbiil u | Mcnonp30BaTh MOHATHE SHTAJIbIUU IS
n300apHblii  mporecchl.  TepMOXMMHUYECKOE | XapaKTEPUCTUKU TEIUIOCOIEP/KaHUS
YpaBHEHHE. CUCTEMBI.
J1. BuneodparMeHTsl U caiiipl IO TEME ypoKa DopMyIHpOBaTH nepBoe Hayaso
TEPMOIMHAMHUKHU.
OnuceiBaTh HW30XOPHBIN H  HM300apHBIHA
IPOLIECCHI
35 | Onpenenenne Onranenud. CrangapTHas sSHTanenus. Pacué€r | Pasnmuuate  XMMHM4YECKHME — peakuuu 10
TEIUIOBbIX  3((eKToB | sHTANBNUKM peakiuu. 3akoH ['ecca u ciencTBust | TeI0BOMY 3G (deKTy.
XMMHUYECKUX peakUui. | U3 Hero. XapakTepu30oBaTh SHTAIBIHIO.
3axoH ['ecca . DOx3otepmuueckue mpouecchl Ha mnpumepe | DopmynupoBath 3akoH ['ecca u cneacTBus
pacTBOpEHUsI CEpHOM  KHUCIOTHI B  BOJIE. | U3 HETO.
DHaoTEepMHUYECKUE Tpolecchl Ha npumepe | [Ipon3BoauTh pacuér SHTANBINU PEaKLuu
pacTBOpEHUA COJIEH aMMOHUS
36 | HanpaBnenue Outponusi. Bropoe u  Tperbe  Hauana | XapakTepH30BaTh SHTPOIHUIO.
MPOTEKAHUS tepMmoauHamMuKku. CBoOogHas sHeprus ['ub0ca. dopmMmynupoBaTh BTOPOE U TPEThE Hauaja

XUMHYECKUX PEAKIIHIA.
[TonsTre 06 SHTpOIHN

J1. BuneodparMeHTsl U Caiijipl IO TEME ypoKa

TCPMOAUHAMHKH.

ApryMeHTupoBaTh BO3MOKHOCTh
CaMOIIPOU3BOJIBHOTO MIPOTEKAHUS
XUMHUUYECKUX PEAKUMHA U MOATBEPXKAATh HUX
pacuéramu
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CKOpoCTh XMMHYECKHX
peakuui

IlonsTue o CKOpPOCTH pCaKIUu.
BHepFI/Iﬂ AKTHBAaIllMH u

aKTI/IBI/IpOBaHHHﬁ

XapakTepuzoBaTb CKOPOCTb XUMHUYECKOU
peakuuy W Opeajgaratb  €AMHULBI €€




KOMILJIEKC. 3akoH JICUCTBYIOIIUX Macc.
Kunernueckoe  ypaBHEHME M KOHCTaHTa
CKOPOCTH XUMHUYECKOM peakuuu. Ilopsanok
peaKIuu.

. BuneodparmeHTsI 1 caaiiapl 1o TeMe ypoka

U3MEpEeHHUS.
DopMynHpOBaTh 3aKOH JCHCTBYIOIIUX Macc
U OTIPEENSATh TPAHUIIBI €T0 IPUMEHUMOCTH

38

@dakTopsl,
Ha CKOPOCTh
TOMOTEHHBIX U
reTEPOreHHBIX
peakuuu

BJIMAOIINEC

@axTOpHl, BIUAIOLIME HA CKOPOCTb TOMOT€HHON
peakuuu: pupoaa u KOHLCHTpaLus
pearupyronmx BEILECTB, TeMIeparypa.
Temneparypubiii kospduunent. YpasHenue C.
Appenuyca.
dakTopsl, BIIUSIOLINE
reTepPOreHHON peaKkLuu:
pearupyroummx BELECTB U
COIPUKOCHOBEHHUSI.

. N3yyenne

Ha CKOPOCTh
KOHIIEHTpalus

IUIOAAb KX

3aBHCUMOCTH  CKOPOCTH
XAMHYECKOH  peaknmuh OT  KOHIIEHTpAIuh
BEIECTB,  TeMIepaTypsl  (B3amMoeiCcTBHE
THOCY/Ib(aTa HATpUsA C CEPHOH KHUCIOTOM),
MOBEPXHOCTH  COTMPUKOCHOBEHHS  BEIHIECTB
(B3amMoeicTBHE COJISTHOM KHCJIOTBI
C rpaHyllaMM W [IOPOUIKAMH aJIOMUHHS I
[[{HKA)

Paznuuate  romMo- m
nporeccel ¥ (aKTOpHI,
CKOPOCTH MIX TIPOTCKAHUSI.
®opmynupoBate npaswio  Bant-T'odda
U OIPEACISATH TPAHUIIBI €TO TPUMEHUMOCTH.
XapakTepu3oBaTh 0COOCHHOCTH KHHETUKU
TeTePOreHHBIX XUMUICCKIX PEAKITHIA

T'CTECPOTCHHBLIC
BJIMAKOIOINEC Ha

TepmopesucmopHuwiii
oamuux
memnepamypeol,
MACHUMHASA MewaKd,
bamns 1abopamopHas




39

Karamus n
KaTaJau3aTopbl

OCHOBHBIE TIOHSATHSI KaTaJUTHYECKOH XHUMUH:
KaTaJlu3aTopbl M  KaTajliu3, TOMOTEHHBIH U
TeTEPOTCHHBIN KaTajuns, MIPOMOTOPHI,
KaTaJTUTHYECKUE bl U HHTHOUTOPBI.

MexaHu3m JeiCTBUSL KaTalu3aTopoB.

OcCHOBHBIE  THUNBI  KaTajH3a: KHCIIOTHO-
OCHOBHOM, OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIH,
METAIJIOKOMIIJIEKCHBI M KaTajau3 MeETajljJaMH,

(bepMeHTaTUBHBIN. DepMeHTHI, KaK
OMOJIOTHYCCKHE KaTaJIu3aTopbl OCIIKOBOM
MIPUPOJIBI.

. IlpoBeneHune KATAIUTHUYECKUX PEaAKUUU

Pa3IoKCHUA TIMCPOKCHUIAAa BOAOPOJA, TOPCHHA
caxapa, BSHHMOILCP'ICTBHH noga MU aaIrOMHHUA.

XapaKTepI/ISOBaTB KaTaJiu3d U KaTaJlnu3aTOPhbL

Kak (hakTophl  YNpPaBICHUS  CKOPOCTHIO
XMMHUYECKON PeaKIinu.

OmnuceiBaTh MEXaHU3MBbI roMo-,
reTepOreHHOTO 1 epMEHTaTUBHOTO
KaTaJIHM30B.

[IpoBoauTs, Ha0Ir01aTh, OIIMCHIBATH
XMMHUYECKHH  SKCHEPUMEHT W  JIeNaTh

BBIBOIbI HA €0 OCHOBEC




Koppo3usi »xene3a B  BOAHOM cpene ¢
YPOTPONMHOM U O€3 HETO.
JI.  3makomctBo ¢  komwrekuuern — CMC,
COJIEPIKaIINX SH3UMBI
40 | Xumuyeckoe IlonsTue 060  oOpaTumbix  XxuMHuYecKUX | ONHUCBHIBATh XMMHMYECKOE pPaBHOBECHUE, Kak
paBHOBecHE nporeccax.  XHMHUYECKOE€  paBHOBECHME U | IMHAMHYECKOE COCTOSHHE  XHMHYECKOI
KOHCTaHTa PaBHOBECHSI. CHCTEMBI.
Cwmenienue XUMHUYECKOTO paBHoBecusi | @opmymupoBars npuniun Jle Ilarense u
U3MEHEHUEM KOHIIEHTpaIlUU BELIECTB, | MpeiJiararhb CTIOCOOBI CMEIICHHUS
M3MEHEHHEM JIaBJICHUS U TEMIIEPATYPHI. paBHOBeCHSI  OOpaTHMBIX  XHMHYECKUX
. HaGmromenue cMemeHUS XHUMHYECKOTO | PEAKIUHI HA €ro OCHOBE.
PaBHOBECHS B CUCTEMaX:
2NO2 <> N20s, FeCls + KSCN < Fe(SCN)s +
3KCI
41 | Hpaxmuueckan W3ydenne BnusiHusA pasznuuHbix (axtopoB Ha | Cobmogath paBuUIia TeXHUkH | Tepmopesucmopnuiii
paboma 4 CKOPOCTb XUMHUYECKOU peaKInu 0e30macHOCTH TIpH PaboTe ¢ JTA0OPATOPHBIM | OamuuUK
o0opynoBaHueM, HarpeBaTeNbHBIMU | meMnepamypbi,
nmpudopamMu, XUMHUYECKAMH PEAKTUBAMU. | MACHUMHASL MeulaiKa,
DKOHOMHO ¥ JKOJOTHYECKH TPAaMOTHO | 6aHs 1abopamopHas

o0OparnaThCsi ¢ HUMH.

HaGnronate  XuMuYeckue  SBIECHUS U
(¢uKkcupoBaTh  pe3ynbTaThl  HAONIIOJEHUI.
@opMynMpOBaTh BBIBOJIBI HA UX OCHOBE

TEMA 5. XUMHNYECKHE PEAKIIMA B BOAHBIX PACTBOPAX. 12y4.
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Boma  kak
AJEKTPOJIUT.
Boaopoausrii
MMOKAa3aTelIb.
pacTBOpOB
ANEKTPOIUTOB

cJ1a0bIit

CBoiicTBa

Bona cnaberii  anekrpoaut. Karnon
ruipokconus. HMoHHOEe mnpou3BeneHHe BOJIBI.
HeiitpanbHasi, KUCIIOTHAsS W IIEJIOYHAs CPEIIbI.
[Tonstue pH. Bomopoanslii  mokaszaTeb.
WNupukaropel. Poss pH cpensl B mpupone u
KU3HHU 4yesoBeka. MOHHbIE peakiuu U YCIOBUS
UX IPOTEKAHUA.

. CpaBHeHHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB
AJIEKTPOIIUTOB. CwmelieHue  paBHOBECHS
JUCCOIMAITMK  CIa0bIX KHUCIOT. MHAMKATOpHI
Y U3MEHEHHUE UX OKPACKH B Pa3HBIX CpEeAax.

JI. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCaJIKa,

XapaktepuzoBaTb  BOAY Kak  clIaObId
JIEKTPOJIUT U BOJOPOHBIN I10KA3aTeNb, KaKk
KOJIMYECTBEHHYI0  XapaKTepUCTUKY €€
JUCCOLMALIMU U CPEIbl pacTBOpA.
PackpbiBaTh  CymIHOCTH  peakuuii B
pacTBopax D3JEKTPOJIMTOB KaK  pe3yabTaT
B3aUMO/JICHCTBUS HOHOB.
OTtpaxxaTb 3TO € T[OMOIIBIO
YpaBHEHHH.

HOHHBIX




rasa nim BOJBI, JIIA OpPraHu4€CKUuX n
HCOPTraHUYCCKUX DBJICKTPOJIUTOB

43 | Kucnotel u ocHOBaHus | PanHue  mpeicTaBieHHMs O  KHUCIOTax U | XapaKTepu3oBaTh KHCJIOTHI, KaK
C MO3HULIUU PA3HBIX OCHOBaHUSX. COCIMHEHUS, PA3IMYHbIE IO COCTABY, THUILY
IIpeICTaBICHUN Kucinotel ¥ OCHOBaHUS C TMO3HMIUU TEOPUHU | OOPAa3yIOUXCA HPU  INEKTPOIUTUUECKOI
U TEOPHIL. JIEKTPOJINTUYECKON TUCCOLUALINN. JUCCOLMALMM HOHOB, a TAaKXK€ C IO3ULUM
[IpoTonuTnueckas Teopust KuCIOT W OCHOBaHWH bpeHcTena— | IPOTOHHOM TEOPUU.

TeopUs Jloypu. Conpsok€HHBIE KHUCIOTHI U OCHOBAHUS. | Y CTaHABIUBATh  CONPSDKEHHOCTh — KHUCIOT
AMOTUTHI. Y OCHOBAHH.
. BugeodparMeHTsI ¥ Ci1aiiibl 1o TeMe ypoka | OnmceiBaTh aM(OINTHI

44 | Heopranuyeckue Knaccugpukamuss Kucior U crnocoObl ux | XapakTrepu3oBaThb KJ1accU(UKALHIO
Y OPraHNYECKUE MOJTy4EHHUSI. OPraHMYECKUX U HEOPraHUYECKHX KHCIOT,
KHCJIOTHI B CBETE OOmue XMMHYECKHE CBOWCTBA OPraHUYECKUX M | OCHOBHBIE CIIOCOOBI X MOJIY4CHUS U 00Ime
TEOPUH HEOPraHUYECKUX KHCJIOT: peaxkuuu C | XUMHUYECKHE CBOWCTBA B CBETE TEOPUHU
NIEKTPOJINTUUECKON MEeTaUlaMH, C OKCHUAAMU U THAPOKCHJAMHU | DIEKTPOJIUTUYECKOU JccoLaluu
JUCCOLMALNH METAaJUIOB, C COJISIMH, CO CIIUPTaMHU. Y TIPOTOJIMTUYECKOHN TEOPHU.

U IPOTOJIMTHYECKOU OxucnuTenbHble CBOMCTBA KOHIEHTPUPOBAHHOM | BbIAENATh 0COOEHHOCTH peakluil cepHOH
TEOpUHU CEPHOMW U a30THOM KHUCJIOT. Y a30THOM KUCJIOT

JA.  BsaumopneicTBue  KOHIIEHTPHUPOBAHHBIX

Q30THOM M  CEpHOM  KHCJIOT, a  TaKxke

pa30aBIICHHOW Aa30THOM KHUCJIOTBI C MEbIO.

Peakuns «cepedpsiHOTrO 3epkana» Ui

MYPaBbHHOHN KHCJIOTHI.

JI. CBoiicTBa cossiHOH, pa30aBiIeHHON cepHOMl U

YKCYCHOM KHCIIOT

45 | Ilpakmuueckas UccnenoBanue  cBoiicTB  MuHepanbHbIX U | CoOmogaTh MpaBUIIa TEXHUKHU

paboma S OpPraHUYECKUX KHCIIOT 6e30macHOCTH Ipu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM, HarpeBaTeIbHBIMU
npudopamMu, XUMHUYECKUMHU pEaKTHUBaMHU.
OKOHOMHO M JKOJIOTUYECKH TPaMOTHO

o0paIarscsi ¢ HUIMHU.

HaGnromate  XUMHYecKWe  SBICHUS U
(bukcupoBaTh  pe3yabTAThl  HAOJIOICHUM.
®opMyTUpOBaTh BEIBOJIBI HA HX OCHOBE
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Heopranunueckue

U OpraHu4yecKue
OCHOBaHMUsI B CBETE
TEOPHUH IIEKTPO-
JIUTAYECKON
JUCCOLIMAIUU

U IPOTOIUTHYECKOM
TEOpUU

Knaccudukanus ocHoBaHWUH | CIOCOOBI HX
MOJTyYEHHUS.

OO0mue XUMHUYECKHE  CBOMCTBA  IIEJIOYEH:
peakuMu ¢  KHCIOTaMH, KHUCJIOTHBIMU U
aMOTEPHBIMH OKCHIAMH, COJISIMH, HEKOTOPHIMHU
MEeTaUIaMH U HEMETaJlJIaMU, C OPraHUuYeCKUMHU
BEIIIECTBAMU (ramouI0TIPON3BOTHBIMHU
YIIICBOJIOPOJIOB, deHnooMm, KUPAMH).
XuMudeckue CBOMCTBa HEpPaCTBOPUMBIX
OCHOBAHMI: peaklnu C KHUCIOTaMH, pEaKIHUH
pasioKEHUsI U KOMILJIEKCOOOpa30BaHMSI.
XUMUYECKHE CBOMCTBA OECKUCTIOPOIHBIX
OCHOBaHUI (ammuaxa u aMUHOB):
B3aHUMOJICHCTBHE C BOJOM M KUCIOTaMH.

JI. B3anmopeiicTBue aMMHaKa U METUJIaMHUHA C
XJIOPOBOJOPOJIOM M BOJAOM. [Tonyuenne wu
CBOMCTBA PaCTBOPA T’MIAPOKCUIA HATPUSI.

JI. BzaumopeincTtBue THAPOKCHIA HATpUs C
comsmu: cyabdparom meau(Il) u  xmopumom
amMoHus. llonyueHue u cBOICTBA ruapoKcHAA
memu(1l)

Knaccudumnuponats OpraHu4ecKue
U HEOPraHWYECKHE OCHOBAHMUSL.
XapakTepuzoBaTh CHOCOObI TOJY4YEeHUS U
CBOMCTBAa WICJIOYEH, HEPACTBOPUMBIX U
OECKHUCIOPOJHBIX OCHOBAaHMH B  CBETE
TEOPUU IJIEKTPOJUTHUECKON IUCCOLHAINU
U IPOTOJIUTHYECKON Teopuu
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Conu B cBere Teopuu
ANEKTPOIUTHYECKOI
JVCCOIMAIINH

Knaccudukanus  coneit
HEOPraHUYECKUX KHUCIIOT.
OcHOBHBIE CIOCOOBI TIOTYYEHHSI COJIEH.
XVWMHUYECKHE CBOMCTBA COJIEH: PA3JIOKEHUE IIPU
HarpeBaHUM, B3aWMOJECHCTBUE C KHUCIOTaMH H
LIEJI0YaMH, APYTUMH COJISIMHU.

XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

J. IlosyueHue MbUIa U HU3ydEHUE CPEIBl €ro
pacTBoOpa MHANKATOPAMH.

JI. CBoiicTBa pacTBOpOB coJieil cynbdara mMenu
u xnopuna xenesa(lll)

OpraHuYeCcKul |

XapakTepu3oBaTh KiIacCU(UKALUIO COJei
OpFaHI/I‘ICCKI/IX nu HeOpl"aHI/I‘IGCKI/IX KHCJIOT,
OCHOBHBIE CIIOCOOBI MX MONy4eHUs! U oOIiue
XUMHYECKHEe CBOWCTBA coJieH B CBETe
TEOPHUH IEKTPOTUTUYECKON TUCCOLMALIHH.
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Ilpakmuueckasn
paboma 6

[Tomyuenue coseil pasTUYHBIMU CIIOCOOAMH U
UCCIJIEIOBAaHUE UX CBOMCTB

Cobumoath paBUIIa TEXHHUKH
6e30macHOCTH Tpu paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM, HarpeBaTeIbHBIMU

npubopamu, XHUMHYECKHMH PpPEaKTHBAMHU.

Jlamuyux
91eKMPONPOBOOHOCIU,
MACHUMHAS MEWATIKA




OKOHOMHO ¥  JKOJIOTHYECKH
O6paH_[aTBCH C HUMHU.

rpaMOTHO

Habmogate  XuMmMuyeckue — sSIBIGHUS U
(GuKcupoBaTh pe3ynbTaThl  HAOMIOJCHUN.
DopMyIHPOBATH BBIBOJIBI HA UX OCHOBE
49- | I'maponus [TonsTre ruaponusa. OnuceiBaTh TUAPOJINU3 KaK  OOMEHHBIH
50 | HeopraHWYeCKHX I'maponus comeid um  ero  kiaccuuKaius: | mpouecc.
COCTUHCHHIA oOpaTuMbIii U HeoOpaTuMbIi, IO aHMOHY U 1O | OTpaxaTh €ro ¢ HOMOIIbIO YPaBHEHUH.
KAaTHOHY, CTYIICHYATHIN. Pasznuyarh THIBI THAPOTU3A.
VYcunenne u monaeneHue — oOparumoro | IIpenckasbiBaTh peakiuio cpeibl BOJHBIX
TUAPOJIN3A. pacTBOPOB COJIEH
Heob6parumplii TUAPOJIA3 OMHApPHBIX
COCIMHEHUH,
. I'maposm3  kapOoOHATOB,  Cynb(paToB U
CHJIMKATOB  IIEJIOYHBIX METajIOB, HHTpaTa
ceunma(ll) win UHKA, XITOPUIa AMMOHHUSI.
JI. UccrienoBanue cpelipl paCTBOPOB C TOMOIIIBIO
WHAUKATOPHOU Oymaru
S1 | IIpakxmuueckasn l'unponus opranuueckux U Heopranuueckux | CoOmogath paBuUIIa TEXHUKH
paboma 7 COETMHEHMI 0€30TacHOCTH MPHU padoTe C JaOOPaTOPHBIM
o0opyaoBaHueM, HarpeBaTebHBIMU
nmpudopamMu, XUMHUYECKAUMHU PEaKTHBAMHU.
DKOHOMHO H  DKOJIOTUYECKH TPaMOTHO

oOparaTsCs ¢ HUIMH.

HabmogaTe  XuMUYeckue  SIBICHUS U
(uKcUpOBaTh  pE3YyNbTaThl  HAONIOJIEHUI.
DopMyIHpPOBATH BBIBOJIBI HA UX OCHOBE
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O06o06menue u
CHCTEMAaTH3aIHI
3HAaHUH 110 TeMaM
«3aKOHOMEPHOCTHU
MpOTEKaHUs
XUMUYECKUX PEAKLH U
(DMBUKO-XUMHYECKUX
MIPOLIECCOBY U
«XUMUYECKUE PeaKInu

BoinonHeHue TeCTOBBIX 3aJaHUM Ha 3HAHHE
TEPMOAMHAMHUKH, CKOpOCTH XUMHUYECKUX
peaxuui, XUMHYECKOTO paBHOBecHs,
XMMHUYECKUX CBOWCTB M CIIOCOOOB MOJTY4YECHHUS
KHCJIOT, OCHOBaHMI M coJjiei. Pacuér sHTansnumn
peaxkuuu 1 3Heprus ['udoca.

[ToaroroBka K KOHTPOJIBHOM paboTe

BBINOJHATE TECTHI U YIIPAKHEHUS, PELIATh
3a/1ayy 110 TEME.

[IpoBoaUTH OLIEHKY COOCTBEHHBIX
JOCTH>)KEHHUH B YCBOCHUU TEMBI.
KoppektupoBarb CBOM 3HAHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pe3ynbTaToM




B BOJHBIX paCcTBOpaAx»

53 | KorrpoabHasa paGora 4 mo reMaM «3aKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKuuii i PU3nKo-
XMMHMYECKHX NMPOLECCOB» H «XMMHYECKHe peaKIMH B BOAHBIX PACTBOPaX»
TEMA 6. OKUCJIMTEJIbHO-BOCCTAHOBUTEJIBHBIE ITPOLHECCHI. 94.
54- | OKucCIUTEIBHO- [TonaTue 06 OKUCINUTENTHLHO-BOCCTAHOBUTENBHBIX | OmHCHIBATH OKHUCIUTENBHO- | [Jamuux pH
56 | BOCCTaHOBUTEIbHbIE peakuusx.  Crenenbp oxucieHus. lIponecchl | BoccTaHOBUTENbHBIE peakiuu. OTandarh Ux
peakuMu M METOMAbI | OKHCIEHHS U BOCCTAHOBIICHUS. OT peakLuii oOOMeHa.
COCTaBJICHUS ux 3anuchiBaTh  YPaBHEHUS  OKHCIUTEIbHO-
ypaBHEHUI Baxuelinme oKUCIUTEIN U BOCCTAHOBUTEIIH. BOCCTAHOBUTEJIBHBIX PEAKLUUI C MOMOIIBIO
Mertox 31eKTpoHHOTO OanaHca JJisl COCTaBICHUS | METOJI0OB  3JIEKTPOHHOrO  OanaHca |
yYpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX | IOJIypEAKLUil.

peaKuui.

MeToabl HOHHO-3JIEKTPOHHOrO Oanmanca (MeTo[
MOJTypeaKIIUii). OKHUCIHUTEIHLHO-
BOCCTaHOBHUTEJIbHBIC TOTEHIINAIBI.

. Boccranornenune oxcuma meau(Il) yriaem u
BOJIOPOJIOM. BoccranoBnenue  auxpomara
KaJliug STWIOBBIM CHUPTOM.  OKHUCIHUTENbHbBIE
cBoiicTBa  guxpomaTta Kamus.  OKHUCIIeHHE
anpJerua B KapOOHOBYIO KHCIOTY (peakiiust
«cepeOpsHOrO  3epKajay WM  peakuus C
ruapokcuiiom meau(ID)).

JI. B3auMoeiicTBe METAIJIOB C HEMETaJLIIaMHU,
a TaKXke CpacTBOpaMH COJIeH ©  KHCIOT.
B3anmopeicTBrue KOHUEHTPUPOBAHHBIX CEPHOM
U @30THOH KHCIOT ¢ Menplo. OKHCIMTEIbHBIC
CBOWCTBAa TIEpMaHTaHATa Kajdusi B Pa3IMYHBIX
cpenax

XapakTepu3oBaTh OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIC TOTEHINAIIBI
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OnexkTpoau3

[Tonstue 53neKTpoJiM3a KaK OKHUCIUTEIBHO-
BOCCTaHOBHTEIILHOTO TIPOLECCa, MPOTEKAIOIIETO
Ha JJIEKTPOIaxX.

DJEKTPOIIN3 PACIIABOB JIEKTPOIUTOB.
DIIEKTPOJIU3  PACTBOPOB  OJJIEKTPOIUTOB  C
WHEPTHBIMH 3JICKTPOIAMH.

DIIEKTPOJIU3 PACTBOPOB DJICKTPOJIUTOB C H
AKTUBHBIM aHOJAOM.

OnuceIBaTh 3JIEKTPOIU3 KaK OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIH MpoLEcC.

OOBSCHATH KaTOJHbBIC U aHOJIHBIC MPOIECCHI
C MHEPTHBIMU U aKTUBHBIMHU JIEKTPOIaMHU.
3anuceIBaTh CXEMBbI U ypaBHEHHUS
JIEKTPOIIN3A

pacIuiaBoB U pacTBOPOB IEKTPOJIUTOB.
XapakTepu3oBaTh NPAKTUYECKOE 3HAYECHUE




[IpakTuueckoe 3HaYEHUe AJIEKTPOJIN3A:
AIIEKTPOXMMUYECKOE  TOJydeHHE  BELIEeCTB,
ICKTPOXUMHUYECKasi 0YUCTKA (paduHUpOBaHME)
METaJIJIOB, rajbBaHOTEXHUKA,
raJibBaHOIUIACTUKA, TaJbBAHU3AIMS.

. Dnextponus pactBopa cyabhara meau(Il)

OJICKTPOJIM3a U €ro OCHOBHBIC HAIIPaBJICHUA

59 | Xumnueckue lanpBanmueckne  sneMeHTbl.  CTaHIapTHBINA | XapaKTepu3oBaTh rajbBaHUYECKHE
UCTOYHHUKHU TOKa BOJIOPOJIHBIN IEKTPOJ. CranpapTHble | 37I€MEHTbI u Ipyrue XUMHUYECKUE
3JIEKTPO/IHbIE TOTEHIIHAIBL. HCTOYHUKHU TOKA.
CoBpeMeHHbIE XMMHUYECKHME MCTOYHMKHM Toka: | ONHUCBhIBaTH IPOLECCHl Ha  3JIEKTpoJax
OaTapeiKku U aKKyMyJIsTOPBHI. B TaJIbBAHUYECKOM DJIEMEHTE.
J1. CocraBieHue rajbBaHU4YECKUX IEMEHTOB. PackpeiBaTh posib XUMHUYECKUX MCTOYHHKOB
JI. O3HakoMJIEHHE C KOJUIEKIMEH XMMHYECKHMX | TOKa JUIsL IIPOU3BOACTBEHHOMN u
UCTOYHMKOB TOKa (OaTapeiiku, CBUHIIOBBIC | MIOBCEIHEBHOM JKU3HH YETOBEKA
AKKYMYJISITOPBI U T. 11.)
60 | Koppo3uss meramioB u | [lonstue o xoppo3uu. Bunapl koppo3uu 1o | XapakTepu3oBaTh KOPPO3UI0 METAIIOB Kak
CHOCOOBI  3alUTHl  OT | XapaKTepy OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIH
Heé MIPOLECCOB. XUMHYECKAs U AJIEKTPOXUMUYECKAs. | TIPOIECC.
CriocoObl 3alUTBl METAIOB OT  KOPPO3HMM: | Pa3nmmuaTh THITEI KOPPO3HH.
IIPUMEHEHHE JIETUPOBAHHBIX cruiaBoB, | [Ipennarats crnocoObl 3alIUTHl METAJIOB OT
HAaHECEHHME 3allUTHBIX IOKPBITUH, H3MEHEHHE | KOPPO3UHU.
COCTaBa WJIM CBOWCTB KOPPO3MOHHOW cCpenbl, | YcTaHaBiIMBaTh  3aBUCHMOCTD MEXIY
AIIEKTPOXUMUYECKUE METOIbI 3aLUTHI. KOppO3MEH  METAUIOB U YCIOBHUAMH
. Koppo3us MeTamioB B pasiM4YHBIX YCIOBUSAX | OKPYKAIOIIEH CPeIbI
Y METOJIbI 3aLUTHI OT HEE
61 | OGoOmeHnue u BeinosHeHue TECTOBBIX 3aJaHMl Ha 3HAHME | BBINOJHATH TECTHI U yIPa)KHEHUS, pellaTh
CHUCTEMaTH3alus OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKLuH, | 3aJa4y 10 TEME.
3HaHUH 10 TEME AJIEKTPOJIN3a, XUMUYECKMX HCTOYHHUKOB TOKa M | [IpOBOAMTH OIIEHKY COOCTBEHHBIX
«OKHCIUTENBHO- KOPPO3HH METAJIJIOB. JOCTUKEHUH B YCBOEHUU TEMBI.
BOCCTaHOBUTEJIbHbBIE ITonroToBka K KOHTPOJILHON paboTe KoppextupoBath cBou 3HaHUS B
IIPOLIECCHI» COOTBETCTBUM C INIAHUPYEMBIM
pe3yabTaTOM
62 | KourpoabsHas pa6ora 5 no teme «OKHCINTEbH -

BOCCTAHOBUTEIBHBIC ITPOLECCHD»

TEMA 7. HEMETAJLJIBI. 234.




\ 63 \Bo;[opo;[ ‘I[BOﬁCTBeHHOG [I0JIO)KEHHE  BOAOpOJa B | ApryMEHTHUPOBATh JIBOMICTBEHHOE




NepUOINIECKOM cucreme XUMHYECKUX
anemeHToB: B I-A 1 VII-A rpynnax. M3otomnsr
BOJIOpO/Ia

Haxoxnenune B npupoge. CTpoeHUE MOJICKYIbI,
¢u3nueckue CBONCTBA.

XUMHUYECKHE CBOMCTBA BOJIOPOJIA:
BOCCTaHOBUTENILHBIE (c Oonee
ANEKTPOOTPUIATEIBHBIMA ~ HEMeTaJlIlaMH,  C
OKCHIaMU METAJIJIOB, THAPUPOBAHUC

OpPraHHYECKUX BEIIECTB) M OKHMCIHTEIbHBIE (C
metaiamu I-A u I1-A rpymm).

[Tonyuenue  Bomopoja: B jaboparopuu
(B3aMMOJENCTBHEM KHCJIOT C METalUlaMH) H
POMBIIIICHHOCTH (KOHBEPCHEH).

[IpumeneHnue Boiopoaa.

. Tlosydenue BOIOpO1a U €r0 CBOWCTBA

MOJIOKEHHUE BOJIOPOJAa B TEPUOAMUECKOU
CHCTEME XHUMHUYECKHX DJIEMEHTOB.
CpaBHHMBaTh  CBOWCTBAa  BOJOpOJA  CO
IICJIOYHBIMHU MCTAJIJIaMH U I'aJIOTCHAMU.
XapaktepuszoBaTb ~ M30TONBI  BOJOPOJAA,
HaxOXJEHUE B  NPHUPOJIE, CTpOCHHUE
MOJICKYJIBI, busznueckue CBOJICTBa,
BOCCTAHOBUTCIIBHBIC nu OKHUCJIUTCIIBHBIC
CBOMCTBA.

OnuceiBaTh  NOJyYeHUE  BOJOpoAa B
7a00paTOpud ¥ TPOMBIIIICHHOCTH W €ro
IIPUMEHEHUE
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T"amorens!

Onementsl  VIIA-rpynmbl  —  rajoreHsl:

CTpPOEHHE aTOMOB U  MOJEKYI,
rajloreHbI-MIPOCThIE

BEIIECTBA, COEIMHEHUS: CpaBHUTEIIbHAS

XapaKTepUCTUKA.

l"asiorens! B mpupoe.

3aKOHOMEPHOCTH W3MEHEHHsI (PH3UYECKHX W

xumudeckux  coiictB B VIIA-rpynme:

B3aMMOJCHCTBHE TaJOr€HOB C METAUIaMH,

HEMeTaJlJIaMH, CO CJIO’KHBIMH HEOPraHMYECKUMHU

¥ OPTaHMYECKUMH BEIIECTBAMHU.

[TomyyeHue ¥ MpUMEHEHHUE TaJlOTeHOB.

A.  Komnexkuna «l'amoreHsl —  IpoCTbIE

BEIIIECTBAY. [onmydenue xJjiopa

B3aMMOJICHCTBHEM [I€pMaHTaHaTa Kajlusi C

XapakrepuzoBath VIIA-rpynny ranoresos
B TUIaHE CpPaBHEHHsS CTPOCHUS aTOMOB H
KPHCTAJIOB, OKHUCIIUTENbHO-
BOCCTAHOBHTEIBHBIX CBOMCTB.

BBISIBIATE  3aKOHOMEPHOCTH  W3MEHEHUS
CBOMCTB rajlor€HOB B TpYIIIIE.

OnwuceIBaTh CIOCOOBI MOJYYEHUSI U 00JIaCTH
MIPUMEHEHHS TaJIOT€HOB M UX COCTMHEHUI.
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I"amorenoBoOpO B
Y TaJOT€HOBOJIOPO/IHbIE
KHUCIIOTHL. | ajoreHumnl

CrtpoeHue MoJieKyl U (U3MYECKHE CBOWCTBA
rajoreHOBOJIOPOAOB. XUMHUUYECKHME CBOKCTBA
raJIOT€HOBOJIOPOJAHBIX ~ KUCJOT:  KHCIIOTHBIE
CBONCTBA, BOCCTAHOBUTEJIbHBIE CBONCTBA,
B3aUMOJICICTBHE C OPraHM4eCKUMH

Xapakrepu3oBaTb ~ CTPOCHUE  MOJIEKYI,
CBOICTBa TaJIOT€HOBOJOPOJHBIX KHCIOT U
CrocoObl MOJTY4YEHUS.

VYcraHaBiuBaTh 3aBUCHMOCTb KHCJIOTHBIX
CBOMCTB 3THX COEAMHEHUN OT BEJIUYUHBI

Jlamuyux
91eKMPONPOBOOHOCIU,
MACHUMHAS MEWATIKA




BeulectBamu. [lonydeHue rajloreHOBOJOPOAOB.
lanorenuapl. KadecTBeHHBbIE  peakUUM  Ha
raJIore€HU/I-UOHDI.

CTEIICHW OKHUCJICHUS H pagudyca aroma
rajoreua.
NnentudunmupoBath raoreHuI-uOHbI.

. Ilony4yeHue constHON KUCHOTHI U €€ cBolicTBa. | [IpoBoauTh, HaOMOJaTh W ONUCHIBATH
JI. KauecTBeHHBIE peakiuy Ha raJIOTE€HU-UOHBl | XMMHYCCKHUN SKCIICPUMEHT

66 | Kucnoponnsie Oxkcunbl XJIopa. Kucnopoacoaepxamue | Xapaktepu3oBaTb OKCH/IBI,

COEIMHEHHUS XJI0pa KUCIOTHl Xjopa. Coyim KHUCIOPOACOJAEPIKAIMIUX | KUCIOPOICOASPIKAIIUE KUCIOThI XJIOpa U UX

kuciaotr xiuopa. IlonydyeHme W NpUMEHEHHUE | COJU: CBOMCTBA, OJIYICHHE U IPUMEHEHHUE.
BOKHEUIIINX KUCITOPOIHBIX COCTUHEHHM XJI0pa.
J. OxkucnutensHble CBOMCTBA XJIOPHOW BOJIBI.
Ot0enuBaroniee JOEUCTBUE KABEIEBON BOJBI.
lopenne cnuuku. B3pelB  metapasl  unu
MMCTOHOB

67 | Kucnopon u 030H Obmas  xapaktepuctuka ds1memeHToB  VIA- | JlaBath o011yI0 XapaKTePUCTUKY
TPYIIIBI. XaJbKOT'€HOB.
Kucnopon: HaxoxaeHue B mpupoje, noinydenue | CpaBHUBATh CTpOEHHUE aTOMOB u
(71abopaTopHbIe M MPOMBINUICHHBIE CIIOCOOBI) M | KPUCTAJLIOB, OKHCIUTEIBHO-
(u3nUecKre CBOICTRA. BOCCTAHOBUTENbHbBIE CBOMCTBa
XUMHYECKUE CBOMCTBa KHCIIOPO/Ia: | XaJIbKOT€HOB.
OKUCTUTENbHBIE (C MPOCTHIMH BEUIECTBAMH, C | Y CTaHABIUBATH 3aKOHOMEPHOCTH
HU3IIUMH ~ OKCHJAMH, C OpPraHMYeCKMMH U | U3MEHEHUS CBOMCTB XaJbKOTE€HOB B IPYIIIIE.
HEOPTraHUYECKUMH BEIIIECTBAMH) u | XapakTepu3oBaTh AJUIOTPOIUIO KUCIOPO/a,
BoccTaHoBHUTeNbHBIE (¢ ¢Topom). OO6macTu | HAXOXKJICHUE B MPUPOJIE, CTPOCHNUE MOJIEKYIT
MPUMCHCHUS. KHCIIOpO/Ia U 030HA, (hU3HUECKUE CBOICTBA,

O3o0n. Haxoxnaenue B mpupoje. Ousnueckue u
XHUMHYECKHE CBOMCTBA 030HA. Ero monydenue u
npuMeHeHue. Posib 030Ha B )KUBOW TIPUPOIC.

A. 1. TlonmyueHue KUCIOpOJa pa3IOKCHHEM
nepMaHraHaTa KaJvusa nu HI/ITpaTa HanI/ISI.

2. [TonyueHre OKCHIIOB U3 MPOCTBIX U CIIOKHBIX
BEIIIECTB.

3. Okucienue amMMpaka C
MHJUKaTOpa U 6e3 HEro

IIOMOIIBIO

BOCCTAaHOBHUTEIBHBIE U
CBOMCTBA KUCJIOPOJA.
OnuceiBaTh MONMY4YEHUE KHUCIOPOAA U O30HA
B 1a00OpaTOpUM M TNPOMBIIUICHHOCTH U HX
IIPUMEHEHHUE.
Hab6monats
JKCIIEPUMEHT

OKHCIIHUTCIBbHBIC

U OIIMCBhIBaTh XUMHYECKHH
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IIepoxcnn Bogopoaa

CrtpoeHre MOJIEKY/bl MEPOKCHIA BOJIOPOA, €T0o
¢usnueckue M XUMHUYECKHE  CBOMCTBaA
(oxucnuTENBHBIE M BOCCTaHOBUTEIBHBIC).

XapakTepu3oBaTb ~ CTPOCHHE  MOJICKYIIbI
HEepPOKCHIa BOJOPOJA M €r0 OKHUCIHTEIbHO-
BOCCTaHOBHTEIIHYIO JIBOHCTBEHHOCTb.




[Tony4yenue U TpPUMEHEHHE  TEPOKCHJA
BOJIOpOA.

. PaznoxkeHue TmepokcHaa BOJOPOJAA, €ro
OKUCIUTENIbHBIE  CBOMCTBA B pPEAKIUU  C

rugpokcuaom sxene3a(ll) u BoccraHOBUTENbHBIE
CBOMCTBA B pEAKLUH C KUCIBIM pPacTBOPOM
NepMaHraHaTa KaJus

OnuceiBaTh oOnactu IIPUMCHCHHA )41
MOJIYYCHHC IICPOKCHU A BOAOPOaa

69 | Cepa Haxoxnaenue cepbl B mpuponae. BaneHntHble | XapakTepu3oBaTh CTPOCHHE aToMa H
BO3MO’KHOCTH aTOMOB C€pbl. AJJIOTPOIMS CEPbl. | CTENIEHU OKUCIIECHUS cephbl KaK (PYHKIIMIO €ro
dusnyeckue CBOHCTBA POMOMUYECKOM cepbl. | HOPMAJIBHOTO M BO30YKAEHHOTO COCTOSIHHIA.
XMMHYECKUE CBOMCTBA Cepbl: OKHCIUTENbHBIC (C | ONMUCHIBaTh  AIOTPONHBIE MOAMMUKAIIMN
METaJlJlaMd, C BOJOPOJAOM M C MEHEE | Cephl U UX CTPOCHHUE.
3NEKTPOOTPULIATEIbHBIMA ~ HeMeTawiamu) u | OOBSACHATH OKHUCIIMTEIbHO-
BOCCTaHOBUTEIJIbHBIC (c KHCJIOPOJIOM, | BOCCTAHOBUTEIbHBIE CBOWCTBA CEPBl U
KHCIIOTaMH-OKHCIIUTEIISIMHU), PEaKIMH | KOHKPETU3UPOBATh UX  XUMHYECKUMHU
JUCTIPOTIOPIIMOHUPOBAHMS  (CO  IIE0YaMH). | peaKkLUsAMU.
[TosyueHnue cepbl 1 06J1aCTH TPUMEHEHMUS. PackprIBaTh HaxOXXIECHUE CEPHI B TPHPOJIE,
A. Topenue cepel. B3aumonencrsue cepel C | e€ MoJIydeHHE U MPUMEHEHHE
METaJUIaMU: AIIOMUHHIEM, IIHHKOM, JKEJIe30M

70 | CepoBoopona u CtpoeHnue MOJIEKYIIbl U CBOMCTBA CEPOBOJIOPOA: | XapaKTepU30BaTh  CTPOCHHUE  MOJICKYIbI

CynbhuIbI ¢usnueckue, GU3MONIOTNYECKHE U XUMUYECKUE. | CEPOBOIOPOJIA u POTHO3UPOBATH

CepoBoiopos;, Kak BOCCTaHOBHUTEIb, €ro | BOCCTAHOBHUTEIbHBIC CBOMCTBA.
MOJTy9EeHUE U IPHIMEHEHHE. [MonTBepxnath 170 YpaBHEHUSIMH
Cyappuapl M HX XUMHYECKHE CBOWCTBA. = COOTBETCTBYIOIIUX PEAKLUIL.
Pacrnio3naBanue cynab(pua-uoHOB. OnwuceiBaTh TMOJIydEHHE M TPUMEHEHHE
. [Tonyuenue CEepOBOJOPOIA 1 | CEpOBOJOPOJA U CBOMCTBA CEPOBOIOPOIHOM
CEpOBOJIOPOAHON KHCIOTHI.  J[0Ka3aTeNbCTBO | KHCIOTHI U CYIb(MHUIOB.

HaJIn4uAa CyJIB(I)I/I,Z[-I/IOHa B pacTBOpPC

WnenTnduurpoBath CyabpuI-HOHBI
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Oxkcun cepsr (1V),
CEepHHCTAst KUCIIOTA U

CepHucthiii Ta3, ero (Qu3nYeckue CBOWCTBA,
MOJIyYEHHE U TPUMEHEHUE.

OnuceiBaTh cBoiicTBa okcuma cepwi(lV) u
CEPHUCTOM KHUCJIOTBHI, HX TOJy4YE€HUE U

e€ conu Xumuueckue cBoiictBa okcuaa  cepsi(lV): | mpumeHeHue.
BOCCTaHOBHTENIbHBIC (C KHCIOPOJOM, OpoMHO# | XapakTepu3oBaTh BOCCTaHOBHUTEIILHBIE
BO/JIOH, NepMaHTraHATOM KaJIust U | CBOMCTBa OKCHJIa cepni(1V) u
CEpOBOJIOPOZIOM) M CBOMCTBA  KUCIIOTHBIX | KOHKPETH3HPOBATh UX  YpaBHCHUSAMHU
OKCHJIOB CO LIEII0YaMHU. peakiui.
CepHucTasi KHCIOTa U €€ COJIH. OnwuceiBaTh TOJy4CHHE W IPUMCHCHUC




. BuneodparmeHTsl U claibl 10 TEME ypoKa.
KauecTBeHHBIC peakIny Ha CYab(UT-aHUOHBI

JMOKCHUIIA CEpHl,
Cyab(UTOB.
Pacrnio3HaBath Cynb(pUT-HOHBI.

CCpHHCTOﬁ KHCJIIOTBI H
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Oxcug cepri(VI).
Cepnas kuciora u e€
cou

CepHblii aHTHApUI, €ro (pU3MYecKue CBOWMCTBA,
MOJTyYCHHE ¥ TIPUMECHEHHE.

Xumuueckue cpoiictBa okcuaa cepbi(VI), kax
OKUCJIUTEISI U TUITMYHOTO KUCIIOTHOTO OKCHJIA.
CepHasi KHCIOTa: CTPOCHHE U (PUBHUYECKHE
CBOMCTBA.

XUMHUYECKHE CBOMCTBA pa30aBIICHHOW CEpHOM
KHCIIOTBI. OKHCIIMTEIbHbIE W OOMEHHBIC U
OKHCTUTEIIbHBIC CBOMCTBA KOHIICHTPUPOBAHHOM.
[Tomyuenue cepHoi KHUCIJIOTBI B
MIPOMBIIIICHHOCTH. O6mactTy  MpPUMEHCHUS
CEPHOM KUCIIOTHI.

Cynbharel, B TOM UHCI€ U KYIOPOCHL.
l'unpocynedarel. Pusznueckue U XUMHYECKUE
CBOMCTBA COJIEW CEPHOMN KHUCIIOTBHI.
Pacno3naBanue cynb(ar-aHuOHOB.

J. CpoiicTBa cepHOW KHUCIOTHL. KauecTBEHHbIE
peaxiuu Ha cynb(UT- U CynbQaT-aHHOHBI.

JI. O3HakOMJIEHHE C KOJUIEKLIMEH HPUPOIHBIX
coequHeHnil ceprl. KaudecTBeHHas peakius Ha
cynb(dar-aHHOHBI

XapakrepusoBath okcus cepsl (V1) u
CEpPHYIO KUCIIOTY KaK KUCIIOTHBIC
COC/IMHCHHUSI.

[TporHO3UpOBaTh OKUCIUTEIbHBIE CBOWCTBA
okcuna cepbl(V1) u cepHOI KUCITOTHI.

OnuceiBaTh IOJIydEHHE M IPUMEHEHUE
TPUOKCH/IA CEPBl, CEPHOW KHCIOTHI U
cynb(aToB.

WnentndunnupoBats CynbhaT-uoHbI.

Jlamuux
NEKMPONPOBOOHOCTU,
MASHUMHASA MEWAKA,
bropemxka
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Azot

OOmass  xapakTepucTuka dJIeMeHTOB  VA-
TPYIIIBIL.

Azotr. Crpoenue aroma. HaxoxnaeHnue B
MIPUPOJIE. dusnvecKue CBOICTBA.
OxkucnureabHble u BOCCTAHOBUTEIbHBIE
cBoiicTBa. [lonydeHne u mpuMeHeHUE a30Ta.

. Cxema  NPOMBIIUIEHHOM  YCTAaHOBKHU
(bpaKMOHHOI MEepEeroHKH BO3ayXa

JlaBath o0mryto XapaKTepUCTUKY
MTHUKTOTCHOB.

CpaBHUBaTb CTpOCHHE aTOMOB u
KPHUCTAILIOB, OKHCITUTEIIbHO-
BOCCTaHOBHTEIIbHBIC CBOMCTBa
ITHUKTOT€HOB.

VYcranaBnuBaTh 3aKOHOMEPHOCTH

M3MEHEHUS CBOMCTB THUKTOIE€HOB B TPYIIIIE.
XapakTepu3oBaThb HaxXOXJEHUE a30Ta B
OpUpOJE, CTPOEHUE  MOJIEKYJbl,  €ro
(u3nvecKkue CBOWCTBA, BOCCTAHOBUTEIHHBIC
Y OKUCJIUTENIbHBIE CBONCTBA.




OnuceiBaTh MOJTyYEHUE azora B
7a00paTopun U MPOMBIIIJIEHHOCTH M €ro
IpUMEHEHUE

74 | Ammuak. Conn CrtpoeHue MOJIEKYIIbl aMMHaKa, ero Gpu3nueckue & XapaKTepu3oBaTh ¢uznueckue U
aMMOHHUS CBOJMCTBA. XUMHUYECKHE CBOMCTBAa aMMHaKa Ha OCHOBE
OOpa3oBaHue MEXMOJIEKYISIPHON BOJOPOJIHON | cOCTaBa M CTPOCHHS MOJIEKYIIbI.
CBA3M. XHMHYECKHE CBOHCTBa amMmuaka Kak | OmucbiBaTh 1a00paTOPHBIHA u
BoccTaHoBUTENA. OCHOBHbBIE CBOWCTBA aMMHAaKa | IPOMBIIUICHHBIH  CIIOCOOBI  TIOJYYCHHUS
Kak 3J1ekToHo1oHopa. KommiekcooOpa3oBaHue ¢ | aMMHaKa.
ydacTueM ammuaka. B3aumoneiicTBue ammuaka | Pacro3HaBaTh KaTHOH aMMOHHSL.
C OPraHUYEeCKUMH BELIECTBAMU U C YITIEKUCIBIM | XapaKTepu30BaTh dusmueckue U
ra3oM. XUMHYECKHE CBOKCTBA COJIEH aMMOHHUSA U UX
[lonyyenue u npuMeHEHNE aMMHAKa. IpUMEHEHHUE.
Comnu aMMOHUS: CTpOEHHE MOJIEKYIL,
¢u3ndeckne W XUMHYECKHE  CBOWCTBA,
pUMEHEHHE.
d. TlomyuyeHne ©  paslioKEHHE  XJOPHAA
ammoHMd. KauecTBeHHas peakuuss Ha HOH
aMMOHUS
75 | Okcumpl a3oTa. Coneoopaszyrome  (N203, NO2, N20s) u | Kimaccudunuposars OKCH/IBI a3ora.
A3zoTHCTas KUCIIOTA U HecoseoOpasyromue (N20, NO) oxcumel. Mx | Xapakrepu3oBaTh  CTPOEHHE  MOJIEKYI,
HUTPUTHI CTpoeHHe, PU3NUECKUE U XUMUUYECKUE CBOMCTBA. | (U3NYECKHE M XUMHUYECKHE CBOICTBa

AzoTHcTas KUCIOTa W €€ OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHAS IBOMCTBEHHOCTb.

CoJnt @30TUCTOM KHCIIOTBI — HUTPHTHI.

A. Tlonyuenue oxcuma asora(lV) peakuueit
B3aMMOJICHCTBHSI MEIU C KOHIICHTPUPOBAHHOMN
a3oTHOW KuclIoTOM. B3ammMmopeiicTBHe oOKcHIa
azota(IV) ¢ Bomoi

OKCHJIOB a30Ta.
OnuceBaTh CBOMCTBA a30TUCTON KUCIOTHI U
e€ coJeil.
KonkperuzupoBatsb
BOCCTAHOBUTCIBHBIC
YPaBHEHUSIMH PEAKIIHiA

OKUCIIUTEIILHO-
CBOICTBA HHUTPUTOB
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A30THAg KUCIIOTA U
HUTPATHI

CtpoeHnue MOJICKYJIbl W (PU3NUYECKHE CBOMCTBA
a30THOM KHMCJIOTHI. EE XmMmueckue CBOMCTBA:
KUCJIOTHBIE WU OKHUCJIUTEIbHBIE B PEAKIUAX C
METaIaMM M  HEMETajulaMH, peakluu Co

OpraHu4eCKUMHU u HEOPraHUYECKUMHU
COCTMHEHUIMM.
[Tonyuenue a30THOU KHUCJIOTBI B

XapakTepuzoBaTb  CTPOCHUE  MOJIEKYIHI,
¢usznvyeckue M XUMHYECKHE CBOMCTBA
A30THOM KHUCJIOTHI KaK KUCJIOTBHI U CHIBHOTO
OKHCIIUTENS, €€ MOJIIy4eHHE U IPUMEHEHHE.
VYcraHaBiuBaTh  3aBUCHUMOCTh MEXIY
CBOICTBaMM HUTPATOB U UX IIPUMEHEHUEM




OPOMBIIIJICHHOCTH W Jabopatopun U eé

[pHMEHEHHE.

Hurparet (B TOM dumcia€e H  CEIHMTPHI), HX
bu3uyeckne M XHMHYECKHE  CBOMCTBA.
Tepmuueckoe pasJioKeHne HHUTPATOB.

IIpuMeHeHne HUTPATOB.
. PaznoxkeHue HUTpaTa HATPUsl, TOPEHHUE
YEPHOTO MOpOXa

77-
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docdop
COCTUHCHHUS

€ro

Crtpoenue aroma u amnotpomnus docdopa.
duznueckue CBOICTBa AJUIOTPOIHBIX
Moau(HUKAIUI 1 UX B3aUMOIIEPEXOIbI.

XUMHYECKUE CBOMCTBA dbocdopa:
OKHCITUTEIIbHBIC (c MeTaJlJIaMu),
BOCCTaHOBHTEJIbHBIE (C Oosee
AIIEKTPOOTPHUIIATEITbHBIMA HEMeTaJUIaMH,
KHCIIOTaMH-OKHCITUTEISIMH, 6epTosieToBOM

CONBI0) W JHUCHPONOPIMOHMpOBaHUs  (CO
IIETT0YaMH).

HaxosxaeHne B Ipupoe U ero MmojrydeHue.
®ocduH, ero crpoeHre U CBONCTBA.

Oxcumpr pocdopa(lll) u (V).

@®ochopHble  KUCIOTH, UX (U3NYECKUE U
XMMHUYECKHE CBOMCTBA.

[lonyuenne u mnpumeHeHue optodochopHOit
kucaoTel. Conu oprodocGopHON KUCIOTHI U UX
NpUMEHEHHE.

. Topenue ¢docdopa, pactBOopeHme oxcumaa
docdopa(V) B Boge. KauecTBeHHast peakius Ha
dbocthar-annon.  Kommeknuss ~ MUHEpabHBIX
ynoOpeHwuit

XapakTepusoBarh amiorponuio ¢docdopa,
CTPOEHHE MOJIEKYT MOAU(PUKAIMK, HUX
¢u3nveckne CBONCTBA, BOCCTAHOBUTEIHHBIE
U OKHCIIUTENbHbIE  cBocTBa  (hocdopa,
HaxXoXJE€HUe B TpUPOJE, INOIy4eHUE U
IpUMEHEHUE.
CpaBHUBaTh
MO AU (UK.
VYcranaBiuBarth B3aMMOCBS3H
OKCHJIaMU docdopa,
KHCIIOTaMU U docdaTamH.
XapakTepu3oBarb UX
Y IPUMEHEHHUE.
Wnentuduuuponats Gochar-aHUOH.
Habmogath ¥ ONUCHIBATH XUMUYECKHM
9KCIIEPUMEHT

CBOMCTBaA AJUIOTPOITHBIX

MEXTY
dochopHbBIMU

CBOICTBa
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Yrnepon
COETUHEHUS

u

€ro

VYruepon — JJIEMEHT IVA-rpynmnst.
AnnotponHele  MOAM(UKALKMK  YIIepona, HX
nojydyeHue u cBoiictBa. CpaBHEHHE CBOMCTB
anMasa u rpadura.

XuMu4yecKue CBOMCTBA yriaepoja:
BOCCTaHOBUTEJIbHbBIC (c raJIoTeHaMHU,

JlaBaTh OOIIYI0 XapaKTEPUCTHKY SJIEMEHTOB
IVA-rpynmnsbt.

CpaBHMBaTh AIOTPONHBIE MOJU(PHUKALNT
yriepoja 1O  CTPOEHHIO,  CBOIcTBaM
Y IPUMEHEHHUIO.

XapakTepru30oBaTh OKUCIUTEIBHO-




KHUCJIOPOJIOM, CEpOM, a30TOM, BOJIOW, OKCHJIOM
meau(II), KHCJIOTAMH-OKUCITUTEIISIMH ) u
OKHCIIUTEIbHbIE (C MeTaljlaMH, BOJOPOJIOM H
MEHEEe JICKTPOOTPHIIATEIIbHBIMU HEMETAJIJIAMH).
VYriepoa B npupoae.

Oxcun yriepoma(ll):  crpoeHre MOJIEKYIHI,
CBOICTBA, MMOJY4CHUE U IPUMEHEHHE.
Okcun yraepoma(lV): crpoeHue MOJEKYIIbI,

CBOMCTBA, NOJIyY€HHE U IPUMEHEHUE.

VYroapHast KucioTa u €€ Cosu: KapOoHaThl U
TUAPOKAPOOHATHI, — WX TMPEICTABUTEITH U
MIPUMEHEHUE.

A. Koiutekuusg  OpUpPOAHBIX  COEAMHEHMI
yraepoja. Kpucramueckue pemérku anmasza u

rpadura.  Azxcopbuus  okcuma  asora(IV)
aKTUBUPOBaHHBIM  yrieMm.BoccranoBienue
okcuaa meau(1l) yrinem.

JI. Ionmyuenue YIIEKUCIOTO rasa
B3aUMOJICHCTBUEM Mpamopa C COJIIHOM
KHCJIOTOM M  UCCIIEJOBAHME €ro  CBOMCTB.

KauecTBenHnas peakuust Ha kKapOOHAT-aHUOH

BOCCTAHOBUTEIIbHBIE CBOMCTBA yIiIepoa.
OnuceiBaTh CTPOCHHE MOJIEKYIN, CBOMCTBA,
MONYy4YCHHE U IPUMEHEHHE yrapHoro u
YIJIEKUCIIOTO Ta30B.

XapakTepu3oBaTh CBOWCTBAa KapOOHATOB W
ruznpokapoonaros. [IpuBoauTe mnpuUMeEpbI
BAKHEUIINX IPEACTATEIEH COJIEN YroJIbHOU
KUCJIOTBI M UX 3HAUEHHE.
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Kpemuuii
COCIMHEHUS

u

€ro

Kpemuuii B mpupoze.
MPUMEHEHNE KPEMHHUSI.

[Tonyyenue wu

duzngeckue u XUMHUYECKUE CBOMCTBA
KPHUCTAJUIMYECKOTO KpPEMHUS:
BOCCTAaHOBHUTEIIbHEIC (c rajjorecHamu,
KHUCJIOPOJIOM, pacTBOpaMu HIerouei u

IUIABUKOBOW KHCJOTBI) M OKHCIHUTENbHBIE (C

MeTaJlJIaMHu). Oxcun  kpemuus(l1V), ero
CBOMCTBA.

Kpemuuesas xuciaora u e€ conu. CuiaukatHas
HPOMBIIIICHHOCTb.

J. O3HakoMIIEHHE C KOJUIEKLUMEH NPUPOIHBIX
CWIMKAaTOB M  IPOAYKUHEH  CHJIMKAaTHOMN
npomblnuieHHoCTH. [lonydenne KPEMHUEBOM
KHMCJIOTBI B3aHMMOJICHCTBUEM PACTBOpPA CHJIMKATA

OnuceIBaTh BOCCTAHOBUTEJIBHBIE U
OKHCJIMTETbHBIE CBOWCTBA KPEMHUS, €Tr0
HaXxOXJCHUE B NPHUPOJIE, TNOIyICHHE W
00JacT! MPUMEHEHHUSI.
YcranaBiuBarh B3aNMOCBSI3U
OKCHUIAMH  KpPEMHUSI,
KHCJIOTAMU U CHJIMKaTaMHM.
OnuceIBaTh MIPOJTYKITUIO
MIPOMBIIIUICHHOCTH.

MEXIY
KPEMHUEBBIMU

CUJIMKATHOU




HaTpUsT C CHJIBHOM KHCIIOTOM, pacTBOpEHHUE
KPEMHHUEBOM KHUCIOTHl B LIENOYH, PA3IOKEHHE
[IpU HarpeBaHUuU

82 | Ilpakxmuueckasn [TosryueHue OKCHI0B HEMETAJIIOB U CobmronaThb npaBuiIa TEXHHUKN
paboma 8 UCCIIEIOBAaHUE UX CBOMCTB 6e30macHOCTH Ipu padoTe ¢ 1abopaToOpHBIM
83 | IlIpakxmuueckasn [TosydeHne ra30B U UCCIICIOBAHNE UX CBOWCTB | 00OPYIOBaHHUEM, HarpeBaTeIbHBIMU
paboma 9 npubopamu, XHMHUYECKUMH PpPEaKTHBAMHU.
DOKOHOMHO W  9JKOJOTHYECKH TPaMOTHO
o0OpamaThCsi ¢ HUMHU.
HaGnronate  XuMuyeckue  SBIEGHUS U
(GuKcupoBaTh pe3ynbTaThl  HAONIOJCHHN.
DopMyaupOBaTh BHIBOJIBI HA UX OCHOBE
84 | O6o0menue u BeinosHeHue TECTOBBIX 3aJaHMM Ha 3HAHME | BBINOJHATH TECTHI U yIPaKHEHUS, pelIaTh
cHCTEeMaTH3aIus (bU3MUECKNX U XUMHUYECKHX CBOMCTB, CIIOCOOOB | 33Ja4M IO TEME.
3HaHUH 1O TeMe HOJTy4eHUs u obnacreit npuMeHeHus | [IpoBoauTh OIIEHKY COOCTBEHHBIX
«HemeTasmier» HEMETAJJIOB U UX COCAMHEHUH. JOCTH)KEHUH B YCBOCHUU TEMBI.
ITonroToBka K KOHTPOJILHON paboTe KoppexrupoBaTs CBOM 3HaHUS B
COOTBETCTBUM C IIAHUPYEMBIM
pe3ynbTaToM
85 | KonrposbHasi pabora 6 mo treme «HemeTaaiabn

TEMA 8. METAJLJIBL. 16u4.
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[Ilenoynbie METAIITBI

Ilonoxenue IIEIIOYHBIX METaJlJIOB B
MEPUOTNIECKOM cucTreMme AJIEMEHTOB
. . MenneneeBa U CTPOEHUE UX aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUs (U3HMUECKUX U
XUMHYECKUX CBOMCTB B 3aBHCHMOCTH OT
aTOMHOTO  HOMEpa  Merauila  (M3MCHCHHE
IUIOTHOCTH, TEMIEPATyp TUIABJICHUS W KUIICHUS,
peakiuii ¢ BOJOM).

Enunndnoe, ocoOeHHOE M 00IIee B PEAKIUAX C
KHCJIOPOJIOM, JIPYIUMH HEMETAJUIAMH, KUIKUM

aMMHAKOM, OpraHNYeCKUMHU u
HEOPraHUYECKUMU KHUCIIOTaMHU u Ip.
COCIMHEHUAMU.

Haxoxxnenne B mnpupoje, HX IOIY4CHHE U
IIPUMEHEHUE.

OOBSACHATL 3aKOHOMEPHOCTH HM3MCHCHHUS
(Gu3MYeCKUX HW  XUMHYECKUX  CBOWCTB
MIET0YHBIX METAIOB B 3aBHCHMOCTH OT HMX
aTOMHOTO HOMeEpa.

XapakTepu30BaTh HAXOXKJICHUEC B IMPHPOJIEL,
MOJIyYeHUE W TNPUMCHEHUE IIEIOYHBIX
METAJIOB B CBETE 00Iero, ocoOEHHOIO U

CANHUYHOIO.
OnuceiBaTh 6I/IHapHBIC KHUCJIOPOOHBIC
COCAMHCHU A MICJIOYHBIX MCTAJJIOB u

YCTaHaBJIMBATb T'CHCTUYCCKYIO CBA3b MCIKAY
COCAUMHCHUSIMU.

XapaKTepI/BOBaTL CBOMCTBA MCTAJJIOB,
OKCHUIOB, TUAPOKCUAOB U colei I CJIOYHBIX
MCTAJIJIOB U UX ITPUMCHCHHC.




OKcuibl, UX MOJyYCHUE U CBOMCTBA. WNnentudunuposats COCIMHEHHUS
[1I&moun, ux CBOMCTBA U IPUMEHEHUE. MIETIOYHBIX METAILIOB.
Conu MEeNOYHBIX METANIOB, UX MpeacTaBuTenu | Habmromarh ¥ ONUCHIBATH  XMUMHYECKUHN
Y 3HAYCHHE. IKCIIEPUMEHT
. OO6pa3ubl IIEJI0YHBIX METAaJUIOB.
BsauMonelicTBre MIEIOYHBIX METAJIOB C BOJOM.
Peaknuss  okpammBaHUS IJJAMEHH  COJISIMH
IIEJIOYHBIX METAJUIOB
87 | Meramnbl Ib-rpynmst: CtpoeHue aTOMOB MeJu U cepedpa.

MeJib U cepedpo duzuueckne W XHUMHUYECKHE CBOWCTBAa OTUX | XapaKTepH30BaTh CTpOCHHE aTOMOB,
METAJUIOB, UX MOJY4YCHHE U TIPUMCHEHUE. (u3nUecKue W XMMHYECKHE CBOWCTBA MEIH
Menpb u cepedpo B IpUpoIe. u cepedpa.
CBoiicTBa " MIPUMEHEHNE BaKHEHUINNX | X COEOAUHEHUH.
coemunennii:  okcugoB  memu(l) wm  (I1), | OnmceiBaTe  cBOMCTBA M NPUMEHEHHUE
cepeopa(l); comeit wmemu(ll) (xmopuma W | OKCHMIOB M BaXHEHIIMX coJed cepedpa u
cynbdara) u cepeOpa (propuaa, HUTpaTa, | Meau.

XpoMmara u alerara).
JI. KauecTBeHHbIC peakiii Ha KaTHOHBI MEU U
cepebpa

Pacnio3naBaTh KaTHOHBI MeIM U cepedpa.
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bepwinuii, MarHuii u
MEII0OYHO3EMEIILHBIE
METAJLIBI

[lomoxxeHne B MEPUOJIUYECKON  cHUCTeMe
anemeHroB JI. 1. MenneneeBa U CTPOCHHs
aTomMoB MeTaiuioB || A-rpynibr.

Haxoxxnenne B mpupone, MOJTy4eHHeE,
¢du3ndeckue M XUMHYECKHE  CBOMCTBA,

IIPUMCHCHUC H_[éJIO‘IHOBCMeHBHBIX MCTAIJIOB H

X  BaXHEHUIINX COeIUHEHNN (oxcumoB,
THIPOKCHUIOB U COJICH).
. Ob6pasibl METaJUIOB Il A-Tpymmel.

B3aumopeiicteue kanpuus ¢ Boaou. [opeHue
MarHusi B BOJI€ U TBEPAOM YIJIEKHMCIIOM Trase.
KauecTBeHHbIE peakuMM Ha KaTUOHBI MarHus,
Kanplus, Oapus. Peaknun  oxpammBaHus
IUIAMEHHU cOJIAMU MeTallioB || A-rpynmst

JlaBaTh 00IIYIO XapaKTEPUCTHUKY JIEMEHTOB
[IA-rpynnsl  Ha OCHOBE HX IOJIOKEHUS
B IIEPUOJMYECKOM  CHCTEME  DJIEMCHTOB
. 1. MeHnnieneeBa 1 CTpOCHUSI aTOMOB.
YcraHaBiauBaTh 3aKOHOMEPHOCTH
n3MeHeHus cBoicTB B || A-rpymre.
XapakTepu3oBaTh HaXOXJEHUE B TPUPO/IE,
MOJTyYCHHE H pUMEHEHUE
METOYHO3EMEILHEIX METAJUIOB B CBETE
00111eT0, 0COOEHHOI0 U €JUHUYHOTO.
OnuceIBaTh OWHapHbBIC KHCIIOPOTHBIC
COEIMHEHMS IIETOYHO3EMEIBHBIX METAIOB
M yCTaHABJIMBATh TE€HETUYECKYIO CBS3b
MEXy UX COCIMHECHUSIMHU.
XapakTepuzoBaThb  CBOWCTBA  METaJIOB,
OKCHJIOB, THJAPOKCHIOB M COJIEH IIEIOYHBIX
METAJUIOB M UX IPUMEHEHHE.




WneHtudunupoBarh COCAMHECHUS MarHus,
KaJbIus, Oapusi.
HaGmromars ¥ ONMUCHIBATE XUMUYECKUI

JKCIIEPUMEHT
89 | XXectkocTh BOABI U BpemeHHass u mocTtosiHHas KECTKOCTb BOABI M | XapaKTepU30BaATh BPEMEHHYIO u
CHIOCOOBI €€ CIOCOOBl  YCTpPaHEHHs] KaXJOTO €3 THIIOB. | MOCTOSHHYIO )KECTKOCTD BO/IBL.
yCTpaHEHUs HNonutsl. VYcranaBiuBarh B3aUMOCBS3b MEXIY
J. Tlomydyenune >xECTKOM BOJBI M YCTPAHEHHE | IPUYMHAMH JKECTKOCTH W criocobamu ¢
XKECTKOCTU YCTPaHEHUS.
OrnuceIBaTh Bpe )KECTKON BOIBI.
HabmiogaTe ©  ONUCHIBATH XUMHUYECKHIA
SKCIIEPUMEHT
90 | Hunk [lonoxenne B  mepuoanyeckoil  cucreme | OMUCHIBaTH CTpPOEHUE aroma, (usnueckue
anementoB JI. 1. Menaeneesa W CTPOCHMSA | XMMUYECKHE  CBOWCTBA, IMOJYYEHUE H
aTOMOB IIMHKA. Ero ¢u3nyeckue W XMMHUYECKHE | MPUMEHEHHUE IUHKA.
cBoicTBa. Haxoxzaenue B mpupoze, NOJydeHHE | ApryMeHTHpOBaTh aMQoTepHble CBOWCTBA
U IPUMEHEHUE IIUHKA. OKCHJIa M THUAPOKCHJA IIUHKA XMUMHUYECKHUM
Oxcup, THAPOKCHU U COJIM IIMHKA: MX CBOMCTBA | 3KCTICPUMEHTOM.
U IPUMEHEHUE. XapakTepuzoBaTh KOMIUIEKCOOOpa30BaHUE
JI. IlonyyeHue M MCCIEJOBAaHHE CBOMCTB | HA IPUMEPE [IMHKATOB.
TUAPOKCHIA [IMHKA
91 | Amomunuit  u  ero | [lonoxxenue B  mepuoauueckod  cucreMe | ONUChIBaTh CTPOCHHE aToMa, (PU3NYECKHUEe
COEIMHEHUS anementoB JI. 1. MenaeneeBa W CTpPOCHMS | XMMUYECKHE  CBOWCTBA, TMOJYy4YEHUE H
aToMOB  aimioMuHHUs. Ero  ¢usmueckue U | NPUMEHEHHE ATFOMUHUSL.

XUMHU4YECcKue cBoiicTBa. Haxoxienue B mpupo/e,
MOJIy4eHHE U MPUMEHEHUE ATFOMUHUS.

Okcupa, TUAPOKCHUI U COJMU  AITIOMUHMS (B
KOTOPBIX aJTIOMUHHMM HAXOJIUTCS B BUJIE KATHOHA
Y aJIIOMUHATHI): UX CBOWCTBA U TPUMCHEHHE.
Opranuyueckre COeAMHEHUS ATIOMUHHUS.

JI. B3aumojeiicTBHE aJlOMUHUS C PAacTBOPAMH
KUCJIOT W mienodeit. IlomydeHue u wu3ydeHue
CBOMCTB THUAPOKCHU A aJTIlOMUHHUA

AprymMeHTHpoBaTh amM{QoOTepHbIE CBOICTBa
OKCHJa ¥ THUIPOKCUAA  AJIIOMUHUSA
XUMHUYECKAM SKCIIEPUMEHTOM.
XapakTepu3oBaTh KOMILIEKCOOOpa3oBaHue
Ha [IpUMeEpe AIFOMUHATOB.
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XpoM U ero
COCIMHEHUS

IMonoxeunune
SJIEMEHTOB

B IEPUOJMYECKOMU

. . Menneneesa

n

cucreme
CTPOCHUS

XapaKTepI/ISOBaTB XpOM II0 €TI0 MOJOXKCHUIO
B HepI/IOI[I/I‘ICCKOfl CHUCTEMC SJICMCHTOB




aTOMOB xpoMa. Ero ¢usnyeckue u XUMHUYECKUE
cBoiicTBa. Haxoxaenue B mpupojie, moiaydyeHue
U IPUMEHEHUE XpoMa.

CaolicTBa, MOJy4EHHUE u MIPUMEHEHUE
BOKHEHIIUX COEAMHEHHUS XpOMa: OKCHUIOB U
TUIPOKCHIOB XpOMa, JUXPOMATOB U XPOMATOB
LIEJIOYHBIX METAJIOB.

3aBUCUMOCTh  KHCIIOTHO-OCHOBHBIX  CBOMCTB
OKCHUJIOB U THUAPOKCHJIOB XpOMa OT CTENEHU €ro
OKHCJICHUS.

XpoMatel U AUXPOMATHI, UX B3aUMOTIEPEXOIbl U
OKHUCJIUTENbHBIE CBOWCTBA.

. . MengeneeBa M CTPOCHUIO AaTOMOB,
¢dbuznueckue U XUMHYECKHE CBOICTBa,
MOJy4YeHUEe U  MPUMEHEHUE Xpoma.
[Iporno3upoBath  CBOWMCTBA  Ba)KHEWIIMX
coequHeHUH  (OKCHAOB W THIPOKCHIIOB
XpoMa) B  3aBUCHUMOCTH OT CTEIEHH
okucienust xpoma. [IpoBoauTh, HAOIIOIATH
U OMHCHIBATh XUMHUECKUNA IKCIIEPUMEHT

JA. Tlonyuenuen wuccnenoBanue CBOMCTB
rugapokcuga  xpoma(lll). OxucnurensHbIe
CBOMCTBA JUXpOMAra Kajaus
93 | Mapranen [lonoxxenne B NEpUOAMYECKOM  cucTeme | XapakTepu3oBaTb  MapraHell IO  €ro

anementoB JI. 1. MenneneeBa U CTpoeHUs
atomMoB  Mapranna. Ero ¢wusuyeckue wu
XUMUYECKue cBorcTBa. HaxoxaeHue B mpupo/ie,
MOJIy4EHHE U TPUMEHEHUE MAPraHLa.
[Tomyuenue, CBOMCTBA u NIPUMEHEHNE
BOXHEHIINX COCIMHEHWH MapraHia: OKCHIOB U
TUAPOKCHUJIOB, COJIEM MapraHiia B pPa3IMyHOU
CTEIICHU OKHUCJICHUS.

Comu wmapranma (VII), 3aBucumocts WX
OKHCJIUTEIIbHBIX CBOMCTB OT CPEABI paCTBOPA.

. OkucnautenbHble CBOWCTBAa ME€PMaHraHaTa
KaJs

IIOJIOKEHUIO B IIEPUOJAMYECKON  CUCTEME
anemenToB /. . MenneneeBa u CTpOEHUIO
aTOMOB, (U3MYECKHME U  XUMHUYECKHE
CBOMCTBA, TOIYy4eHHUE U  IPUMEHEHUE
Maprasiia.

[Iporno3upoBars CBOMCTBA Ba)KHEUIIMX
coenrHeHUH (OKCHIOB, THUIPOKCHAOB U
coJien Maprasia) B 3aBHCUMOCTH
OT CTEIIEHH OKHCIICHUSI MapraHia
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Keneso
COCTUHEHUS

n

€ro

[lonoxxenne B  NEPUOAMYECKON  CUCTEME
anemeHroB JI. 1. MenneneeBa U CTpoeHUSA
aToOMOB kene3a. Ero ¢pusnueckue u XuMudeckue
cBoiicTBa. Haxoxk/eHue B mpupoje, MojaydyeHue
(4yryHa ¥ cTanM) ¥ NIPUMECHEHHE JKeJe3a.

[Tony4enue, CBOMCTBA U IIPUMEHEHHUE
BakHenmmx coequaenni kenesa(ll) u  (11):
OKCHJIOB, THUIPOKCUIOB, coiieil. KomrekcHbie

XapaxkTepuszoBarhb Kelneso o ero
MOJIOKEHUIO B MEPUOJMYECKON  CcHUCTEME
aneMentoB [l. . MeHneneeBa U CTpPOCHUIO
aTOMOB,  (u3nueckue U  XUMHYECKUE
CBOWCTBa, MOJydeHHe (Y4yryHa W CTalu) U
MIPUMEHEHHUE KeJe3a U €ro CIUIABOB.

[Iporno3upoBath CBOMCTBa  Ba)KHEUIUX
coeMHeHUH (OKCHIOB ¥ THUAPOKCHIIOB

Jlamuux oaenenus,
0amuuK Kuciopooa




COETMHEHHUS JKese3a.

JI. Konuekuus ene30coaepKamux pya, YyryHa
U CTajH. [lomyyenre  HEpPacTBOPUMBIX
TUJIPOKCHIOB JKeje3a U M3ydeHHE UX CBOICTB.
[Tony4yeHne KOMILJIEKCHBIX COCIMHEHHI JKeme3a

’Kejle3a) B 3aBUCHMOCTH ~ OT  CTEIEHH
OKHCIICHHUS JKee3a.
PacnosnaBats katronsl sxenesa(ll) u (111)

95 | IIpakxmuueckas Pemenne sKCepUMEHTAIBHBIX 3a/a4 MO TeMe | DKCIePUMEHTAIbHO MOJy4aTh Haubojee
paboma 10 «[lomyyeHue  coelMHEHMH  METaNIOB M | paclpOCTPAHEHHBIE COEIUHEHHsS METalIOB
UCCIIeJOBAHUE UX CBOHCTB» M M3y4aTh UX CBOMCTBA
96 | IIpakxmuueckas Pemenne sKcniepuMeHTANBHBIX 3334 10 TeMaM | BricTpauBaTh IUIaH aHaIM3a KA4eCTBEHHOTO
paboma 11 «Metamnsl» u «Hemeranias» COCTaBa  COCAMHEHUH  METAUIOB |
HEMETaJIOB
97 | O6o0wwenue u BbinonHeHue TECTOBBIX 3aJaHUl Ha 3HaHUE | BBIMOJHATH TECTHI U YNPAKHEHUs, pelaTh
CHCTeMaTH3alus CTpoeHUs], PU3NYECKUX M XUMHUECKUX CBOMNCTB, | 3a]1a4H IO TEME.
3HAHWH M0 TEME HOJTy4YeHHEe M TPHUMEHEHHE MeTaIoB U uX | [IpoBoanTh OLICHKY COOCTBEHHBIX
«MeTtamibn» COEMHEHUH. JOCTHKEHUH B YCBOSHHH TEMBI.
[TonroToBka K KOHTPOJILHON paboTe KoppekTtupoats CBOHU 3HAHUS B
COOTBETCTBUU C TJIAHUPYEMBIM
pe3ylnbTaToM
98 | KonrpoubHasi pabora 7 no teme «MeTaJLIbD»
99- | O6o0meHye U cucTeMaTH3alus 3HaHU| 1o Kypcy oOeit xumun. Pemenue tectoB B popmate EI'D.
101
102 | UtoroBast KOHTpoOJIbHAs paboTa Mo Kypcy oOmield XuMuu
102 | Mitoro

I1. TEMATHUYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI

10 kiaace (yrayoa.)

Ne ypoka

Tema ypoka

KoanuecTBo 4acoB

MOBTOPEHUE. (4 4.)

1. \ OO611as XxapakTepUCTUKA XUMHUYECKHUX AJIEMEHTOB U XMMHUECKUX peaklui 1




‘ Metamnsl




3. Hewmeranist 1
4. BxoaHasi AMArHOCTHKA 1
TEMA 1. HAYAJIBHBIE IOHATHUS OPTAHUYECKOMN XUMMMU. 134.
5) [Ipeamet oprannueckoit xumun. OpraHu4ecKre BeIeCTBa 1
6-7 Teopust ctpoenust opraunueckux coeaunennii A. M. byrineposa 2
8 Konnenmust rubpuau3anuy aTOMHBIX OpOUTaIen 1
9-10 Knaccugukanust opraHMuecKuX COSMHEHUIN 2
11-12 [IpyHIMIIBI HOMEHKJIATYPhl OPraHUYECKUX COECTMHEHHUI 2
13-14 Krnaccudukanus peakuuii B OpraHu4eckoi XUMHUH 2
15 Ilpakmuueckan paooma 1 1
Kauecmeennwlii ananus op2anuieckux coeOuHeHuil
16 O06o0061eHne 1
U cHUCTeMaTH3alusl 3HaHUH 110 KJIacCU(PHUKALMKU U HOMEHKJIAType OpraHu4ecKuX
COCIUHEHUH
17 Kontposasnas pa6ora 1 no teme: «Knaccudukauus u HOMEHKIaTypa 1
OpPraHMYECKUX COECTUHEHUI»
TEMA 2. IPEJAEJIBHBIE YI'JIEBOAOPO/BI. 5u4.
18 AJIKaHBI: CTpOeHHe MOJIEKYII, rOMOJIOTHUECKHI paz, U30MepHs 1
¥ HOMEHKJIaTypa
19 CnocoObl nosTy4eHus: aJIKaHOB 1
20-21 CBolicTBa QJIKAaHOB U MX IPUMEHEHHUE 2
22 [uxnoankanbl 1
TEMA 3. HEIIPEJAEJBHBIE YIVIEBOAOPO/bBI. 13y,
23 AJIKEHbI: TOMOJIOTHYECKHH Psill, ©30MEepHUsi © HOMEHKJIaTypa 1
24 CriocoObI MOTy4eHUsT ATIKEHOB 1
25-26 CBoiicTBa U IPUMEHEHHE AJTKEHOB 2
27 Ilpakxmuueckas paboma 2 1
Ilonyuenue memana u Imuiena u uccie006anue ux c60icme
28 OCHOBHBIE TIOHSTHS XUMUHU BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHUM
29 AJKamueHbl: KiacCu(UKAIUA U CTPOCHHE 1
30-31 CriocoObl MOJTydeHHsI, CBOMCTBA M TPUMEHEHHUE AJIKAJIMCHOB. 2
32 Kayuayku u pe3unsr 1




33-34

AJIKUHBIL. CTPOCHHE MOJICKYI, M30MEpHsl, HOMCHKIIATypa, TOMOJIOTHYECKHUI
psizL, ¥ CrIocOObI MOTydEeHUs




35 | CBOJiCTBA U IPHMEHEHHE ATKHHOB | 1
TEMA 4. APOMATHUYECKHE YIJEBOAOPO/JBI. 7u.
36 ApEHBI: CTPOEHHE MOJIEKYJI, TOMOJIOTHYECKUH PsJl, U30MEPHs 1 HOMEHKIIATypa 1
37 CrniocoObl mosry4eHust apeHoB 1
38 CaoiicTBa 6eH30I1a 1
39 CoiicTBa romosioroB 6enzouia. [Ipumenenune apeHoB 1
40-41 O06001IeHNE U CUCTeMAaTH3AIMsI 3HAaHUH 110 YIIIEBOJ0POIaM 2
42 Konrtposbnass padora 2 mo Ttemam «lIpenenpHBIE YrIEBOJOPOIBIY, 1
«HempenenbHbIe YriieBOIOPOABIY, «APEHBD»
TEMA 5. IPUPOJAHBIE UCTOYHUKMU YIJIEBOAOPOAOB. 5u4.
43 [IpupoaHbIil ra3 u NONyTHBIN HEPTIHOM Ta3 1
44 Hedrp 1
45-46 [TpombinieHHas nepepadoTka HeTH 2
47 Kawmennsiit yrois. [IpombinuieHHas nepepadoTka KAMEHHOTO YIS, 1
TEMA 6. THIAPOKCHICOAEPKAIIUE OPTAHUYECKHUE BEIHIECTBA. 11y.
48 CroupThl: Ki1accu(UKAIMS U CTPOCHUE 1
49 I"oMosnoruyecKkuii psiji aJIKaHOJIOB: M30MEpUsl 1 HOMEHKJIaTypa 1
50 CniocoObl nosTy4eHus: COUPTOB 1
o1 CaoiicTBa CIMPTOB 1
52 [Ipumenenue cuuptoB. OTeNbHbBIE IPEACTABUTEIHN AJIKAHOJIOB 1
53 MHOT0aTOMHBIE CITUPTHI 1
54 Ipaxkmuueckas paboma 3 1
Hccneooeanue ceolicme cnupmoes
55 ®denotbl 1
56 CaoiicTBa U npuMeHeHHne (HEHOJIOB 1
57 O06o0u1eHre ¥ cuCTeMaTH3alMs 3HaHU 10 cnupTaM U GeHoIy 1
58 KonTtpoubnas padora 3 no reme «CnupThl U HEHOIBI» 1
TEMA 7. AJIBAETU/IbI U KETOHBI. 74.
59 ANbJIErubl: TOMOJIOTHUECKUH psijl, U30MEpHsl U HOMEHKJIATypa 1
60 CrniocoObl MONTyueHUs aJIbJICTHIOB 1
61-62 CBoiicTBa ¥ MPUMEHEHHE AJIBJIETUIOB 2
63 Keronbl: roMonioruueckuii psij, nzoMmepust 1 HoMeHknarypa. Crocoobl 1
HOJTYYCHHS] KETOHOB
64 CBolicTBa ¥ IPUMEHEHHUE KETOHOB 1




65 \ Ilpakmuueckaa paboma 4




‘ Hccnedosanue ceoiicme anv0ezudos u KemoHos

|

TEMA 8. KAPBOHOBBIE KUCJIOTHI 1 UX ITPOU3BO/JHBIE. 13u.
66 KapOoHOBBIE KHCIIOTHI: KIACCU(BHUKAIMS U CTPOCHHUE 1
67 [IpenenpHBIE 0THOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI 1
68 Cnioco0bl nosrydeHus KapOOHOBBIX KUCIOT 1
69-70 CBoiicTBa npeaeIbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KHCIOT 2
71 Baxneimme npeacTaBuTeNd KapOOHOBBIX KUCIIOT M X TPUMEHEHUE 1
72 Conn kapOOHOBBIX KUCIOT. MbL1a 1
73 CrnosxHbIe 2(UPHI 1
74 Bocku u xupsl 1
75-76 Ipakmuueckas paboma 5 2
Hccnedosanue ceoiicme KapooH08bIX KUCTIOM U UX HPOU3BOOHBIX
77 O00011IeHIE U CUCTEMATH3ALMA 3HAHUH 110 albIeruaM, KETOHAaM, 1
KapOOHOBBIM KHCIIOTaM, CIO0KHBIM d(PUpPaM U KUpam
78 Kontpoabnasi padora 4 no temam «AnbIeruabl U KeTOHBDY, «KapOoHOBBIE 1
KHCJIOTHI M UX TIPOU3BOTHBIE)
TEMA 9. YITJIEBOJBI. 10u4.
79 VYTaeBoIbl: CTpOEHHE U KIacCUUKaAIS 1
80 Monocaxapubl. [lenTo3b1 1
81-82 Monocaxapuisl. 2
I'exco3bl
83 Jucaxapusl 1
84 ITonucaxapuabl. Kpaxman 1
85 [enmronosa 1
86 Ipaxkmuueckasn paboma 6 1
Hccneoosanue ceoiicme y2nee0006
87 O06001eHne u cucTeMaTtu3allvs 3HaHui| 0 YTrIIeBOJIaM
88 KonTposbHasi pa6ora 5 no teme «YriieBoabD»
TEMA 10. ABOTCOAEPXKAIIUE OPTAHUYECKUE COEJUHEHUS. 144.
89 AMuHbI: Ki1accupuKalus, CTpOeHHE, M30MEPUs U HOMEHKIIaTypa 1
90 CriocoObl OJTy4eHHS] aMUHOB 1
91 CBoiicTBa M MPUMEHEHHE aMIUHOB 1
92 AMUHOKHCIIOTBI: CTPOCHUE MOJIEKYI, KJIacCHU(UKAIUS U TTOJTYICHUE 1
93 CRoiicTBa M MPUMEHEHHE AMHUHOKHCIIOT 1




94 | Benku




95 Ilpakmuueckaa paooma 7 1
Amunvt. Amunokuciaomut. benku

96 HyknenHoBbIe KUCTOTHI 1

97 O06o0011IeHNe U cUCTeMaTH3aIMs 3HAHUH 110 a30TCOAEPIKAIINM OPraHUIeCKUM 1
COCAMHEHHSIM

98 KontposbHass paGora 6 1o TtemMe «A30Tconep)Kallue OpraHMYecKHe 1
COCIMHEHUSI»

99 Ipakmuueckas paboma 8 1
Hoenmuguxauusn opzanuueckux coeouneHuil

100-101 O0600uIeHNe 3HAaHUH TI0 KypCY OPTaHU4eCKON XUMUN 2
102 HroroBasi KOHTpPoOJIbHAs PadoTa M0 KYpCy OPraHu4ecKoil XuMuu 1

11 kaacc (yray0..)

Ne ypoka Tema ypoka KoaunvecTBo yacos
INOBTOPEHHUE KYPCA OPTAHUYECKOM XUMUHA. (4 u.)

1 Teopusi CTpOEHU OPraHUYECKUX COCTMHEHUIN

2 VYrneBoaopobpl U UX NPUPOJIHBIE HCTOUYHUKU 1

3 Kucnopon- u asorconepkaimpe OpraHUYeCKHe COCIUHEHUS U UX HPUPOJHBIE 1

UCTOYHUKHU
4 Bxoanas nuarsocruka 1
TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKH 3AKOH U
NEPUOANYECKASA CUCTEMA XUMHNYECKHUX 3JIEMEHTOB JI. U. MEHAEJIEEBA. 10u4.

5 Ctpoenue aToma 1

6 Crpoenue aToMHOrO sipa. M3oronsl. SnepHble peakiiuu 1

7 CocTosiHHE DJIEKTPOHOB B aTOME. 1
8-9 DNeKTpOHHBIE KOH(DUTYpAITUH aTOMOB 2
10 Crpoenue atoma u nepuoauueckuii 3akon JI. 1. Menneneena 1
11 Crpoenue atoMa u nepuoanyeckas cucrema Jl. M. Menneneena. 1
12 ITonoxeHnus neMeHTa B IEPUOANUYECKOIN CUCTEME U €T0 CBOMCTBA. 3HAUECHUE 1

NEPUOANICCKOIO 3aKOHa




13

O06o0menue u cucTemMaTu3anus 3HaHuK 1Mo Teme «CTpoeHue aToma.
[Tepuoanueckuii 3aKOH 1 MEPUOINYECKAs CUCTEMA XUMUYECKHUX AJIIEMEHTOB
. Y. MenneneeBa




14 KonTponpHasa padora 1 mo reme 1
«Ctpoenue atoma. Ilepuoanyeckuii 3aKoH U NePUOIUYECKAS CHCTEMA
xumMu4ieckux 3aeMeHToB J[. 1. MenjgeneeBa»
TEMA 2. XUMHWYECKAS CBA3b U CTPOEHUE BEHIECTBA. 10u.
15 Wonnast xumuueckas cBsi3b 1
16 KoBanenTHast XuMu4ecKasi CBSI3b M MEXaHU3MBI e€ 00pa3oBaHUs 1
17 KomiiekcHble coeTMHEHUS 1
18 Knaccugukanus 1 HOMEHKJIATypa KOMIUICKCHBIX COCIUHEHHU, AWCCOIUAINS 1
UX B PacTBOpax. 3Hau€HUE KOMIUIEKCHBIX COEAMHEHUN
19 Merannnaeckasi XUMUYECKask CBS3b 1
20 ArperaTHbIe COCTOSIHHSI BeIIECTB M (pa30BbIe IEPEeXOIbl 1
21 MexMoneKynsipHble B3aUMOIeiCTBYS. BonopoiHas cBs3b 1
22 Ilpakmuueckas pavoma 1 1
[Tosmry4eHne KOMITJIEKCHBIX OPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHUH 1
HICCIEN0BaHNE UX CBOMCTB
23 O060061eHne U cucTeMaTu3aus 3HaHui Mo TeMe «XUMHYecKast CBSI3b U 1
CTPOEHUE BEILECTBA»
24 Kontposbnass padora 2 mo Teme «XHMHUYecKasi CBfi3b U CTPOEHHe 1
BelIeCTBA»
TEMA 3. JMCHEPCHBIE CUCTEMBI U PACTBOPBI. 9u.
25 JlucnepcHble CUCTEMBI M UX KJIacCU(UKaLus 1
26 I'pyboaucnepcHble CUCTEMBI 1
27 ToHKOANCTIEPCHBIE CUCTEMBI 1
28-29 PactBopbl. KoHlleHTpaliyst pacTBOPOB U CHOCOOBI €€ BHIPAXKEHUS 2
30 Ilpakmuueckan paboma 2 1
[IpuroroBnenue pacTBOPOB Pa3IM4YHON KOHIIEHTpAUN
31 Ipaxkmuueckasn paboma 3 1
Omnpenenenne KOHIEHTPAIIMH KHCIOTH THTPOBAHHEM
32 O06o01menne u cucTeMaTh3alus 3HaHU| 10 TeMe «JlucrepcHbIe CHCTEMBI 1
pacTBOPBI»
33 KontpoabHas padora 3 mo teme «/lucnepcHble CHCTEMbI H PACTBOPbBI» 1

TEMA 4. 3AKOHOMEPHOCTHU ITPOTEKAHUA XUMNYECKHUX PEAKIIH]

A 1 ®U3UKO-XUMHUYECKHX ITPOIIECCOB. 9u.

34

‘ OcCHOBBI XUMUYECKOH TepMoauHaMUKu. [loHsTHE 00 SHTAIBIINH




35

OmnpeneneHue TEIIOBBIX dPPEKTOB XUMUYCCKUX PEAKITUH.
3akon I'ecca




36 Hanpasnenue npotexanusi xumudeckux peakiuii. [lonstue 06 suTponuu

37 CKOpOCTh XMMHUYECKHX PEaKIUii 1
38 @akTOpBbl, BAUSIOIIME HA CKOPOCTh TOMOTE€HHBIX M T€TEPOTEHHBIX PEAKIUH 1
39 Karanu3s u xaTanm3aTopbl 1
40 XHUMHYECKOE PAaBHOBECHE 1
41 Ilpakmuueckasn paooma 4 1

W3ydenue BAUSHUS pa3iTudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU pEaKIuu

TEMA 5. XUMHWYECKHUE PEAKIIMA B BOAHbBIX PACTBOPAX. 124.

42 Bona kak cna0sblil anexkTpoaut. Bogopoanslii nokasarens. CBoWCTBAa pacTBOPOB
AIIEKTPOJIUTOB

43 KucnoTs! 1 OCHOBaHMSI ¢ IO3ULIUH PA3HBIX MPEJICTABICHUNA U TCOPUH.
[IpoTosmmTryeckas Teopus

44 Heoprannueckue u OpraHM4eCcKUe KACIOTHI B CBETE TEOPUH
3JIEKTPOJIMTUYECKOHN TUCCOLMALMN U IPOTOJIUTUYECKON TeOpUH

45 Ilpakmuueckas paboma 5
HccnenoBanue CBOMCTB MUHEPAIbHBIX U OPIraHUYECKUX KUCIOT

46 Heoprannueckue 1 opraHn4eckie OCHOBaHMS B CBETE TEOPUHU AIIEKTPO-
JUTUYECKON TUCCOLMAIMY U POTOJUTHUYECKON TEOPUU

47 Coun B cBETE TEOPUU IEKTPOJUTHUECKON AUCCOLUAINH

48 Ilpakmuueckas paboma 6
[TonydeHue coneil pa3smU4YHBIMU cIocO0aMM U UCCIIeIOBaHHE UX CBOWCTB

49-50 ['unponn3 HeopraHMYECKUX COETMHEHUM

51 Ilpakxmuueckas paboma 7
I'uaposn3 opraHnuecKux U HEOPraHMUECKUX COSTMHEHUHN

52 O06o0menne u cucTeMaTu3alus 3HaHU| TT0 TeMaM «3aKOHOMEPHOCTH

MPOTCKAHUA XUMHUYICCKUX peaKLII/Iﬁ )41 (I)I/I3I/IKO-XI/IMI/I‘16CKI/IX IpoucCCoOB» U
«XHUMHYECKHE PCaKu B BOJAHBIX PACTBOPAX»

53 Konrposabnas paGora 4 mo Temam «3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peakuuii ¥ (PU3MKO-XMMHYECKHUX MPOLECCOB)
1 «XHMHYeCKHE PeaKIHH B BOTHBIX PACTBOPax»

TEMA 6. OKHCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCBI. 9u.

54-56 OKHCITUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMA W METOJbl COCTABJICHHS HX
YpaBHEHUI
57-58 DIeKTPOH3

59 XuMHUYecKre NCTOYHNKH TOKa




60 \ Koppo3ust MeTalioB u criocoObl 3alIUTHI OT HEé




61 O06001enre u cucreMaru3anus 3Haduii 1o reme «OKUCIUTEIBHO- 1
BOCCTaHOBHTEJIHHBIE TIPOIIECCHI
62 Konrpoabnasi padora 5 no reMe «OKHCJIUTENbHO - BOCCTAHOBHTEIbHbIE 1
MPOIECCHI»
TEMA 7. HEMETAJLJIBI. 234.
63 Bonopon 1
64 I"anmorensr 1
65 ["a;moreHoBOIOPOIBI ¥ TaJIOT€HOBOAOPOIHBIC KHCIOTHI. [ aloreHu b1 1
66 Kucnopoansie coeqMHEHUS XI0pa 1
67 Kucnopon u 0301 1
68 [Tepokcun Bogopoaa 1
69 Cepa 1
70 CepoBo1opoa U CynbhuIbI 1
71 Oxkcup cepsi (1V), cepHrcTast Kuciora u e€ cou 1
72 Oxkcun cepri(V1). CepHast Kuc0Ta 1 €€ CoJn 1
73 Azor 1
74 AmMmuak. Conu aMMOHHMS 1
75 Oxcunpl a30Ta. A30THCTasi KUCIOTA U HUTPUTHI 1
76 A30THas KHUCJIOTa U HUTPAThI 1
77-78 docthop u ero coeMHEHUS 2
79-80 YTiepos u ero CoOeTMHEHUS 2
81 Kpemuuii u ero coenvuenus 1
82 IlIpakmuueckasn paboma 8 1
[TomyueHne OKCHIOB HEMETAJUIOB U MCCIIEAOBAHNE UX CBONCTB
83 Ilpakmuueckan paboma 9 1
[Tomyuenue ra3oB U UCCIIEIOBAHUE UX CBOWCTB
84 O0600mienre 1 cucreMarn3anus 3Haguii mo reme «Hemeramisny 1
85 KonTpoJbnast padora 6 mo teme «Hemeraibn 1
TEMA 8. METAJLJIBL. 16u4.
86 [lerouHbIC METAILITBI 1
87 Mertamnst [b-rpynmnel: Mmens u cepedpo 1
88 bepunnuii, Maruuii u mEnN0YHO3EMENIbHBIE METAILIbI 1




89 ‘ XKectkocTh BOJBI M CITOCOOBI €€ yCTpaHEeHHUs




90 Huak 1
91 AJIOMUHWI 1 €T0 COeTMHEHUS 1
92 XpOoM U €ro COeTMHECHHSI 1
93 Mapranen 1
94 XKerneso u ero coenuHeHHS 1
95 Ilpakmuueckasn paooma 10 1
Pemienne skcnepuMeHTanbHBIX 3a1a4 1o Teme «llonydeHwe coeauHEHUI
METAJIJIOB ¥l HCCIICIOBAHUE X CBOMCTBY
96 Ilpakmuueckas paboma 11 1
Pemienue sxcnepuMeHTaIbHBIX 33/1a4 110 TeMam «Metaiutb» u «Hemeraib»y
97 O06o001IeHre U cucTeMaTU3aIus 3HaHUH 110 TeMe «MeTasuTb 1
98 KonTtposbHnas padora 7 no teme «MeTaJLIbI» 1
99-101 O06o00mIeHne 1 cucTeMaTu3ays 3HaHuH 1Mo Kypey oomeit xumuu. Pemenne 2
TecToB B popmare EID.
102 HTorosast KOHTpOJIBHAS paboOTa IO KypCy 00me XUMHUH 1
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