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Coaep:xanue nmporpamMmbl

1. Pe3ynbTaThl OCBOEHUS y4€OHOTO IIpeaMeTa « XUMUSD»
2. CopnepkaHue yaeOHOTO IpeIMeTa « XUMHUsH
3. Temarnueckoe TUTAaHUPOBAHUE



|. [Inanupyemble pe3y/bTaThl OCBOECHHS Y4eOHOr 0 mpeaMeTa « X uMHUsh)

®denepanbHblid TOCYAapPCTBEHHBIN 00pa30BaTeNIbHbIN CTAHAAPT CPETHETO OOIIETO
00pa30BaHuUsl YCTAHABIMBAET CIEAYIOLIME TPEOOBAHUS K pe3ybTaTaM OCBOEHUS

00 y4JarIIMMUCS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI:

I[lnannpyeMbIMH JIHYHOCTHBIMHY Pe3yJIbTATAMH B PaMKaxX OCBOEHHsI Y4eOHOr 0
npeaMera «XUMHSD> HAa YIJ1y0J€eHHOM YPOBHe SIBJISIFOTCS:

1) B cepe oTHOMIEHUH OOyUarouxcs K cede, K CBOeMy 370pOBbIO, K TO3HAHHIO CEOs:
— MPUHATHE U peaTU3alMI0 LIEHHOCTEN 3/J0pOBOr0O U 0€30MacHOro oopasa KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MUECKOMY U TICUXOJIOTMYECKOMY 3710POBBIO;

— HEMPUATHUE BPEIHBIX IPUBBIUCK: KYPEHHUsI, YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB;
2) B chepe OTHOLICHUH 00YJarOIIUXCS K OKPYKAIOIIEMY MUPY, K )KMBOW IIPUPO/IE,
XYJI0KECTBEHHOU KYJIbTYpE:

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH,
3HAYMMOCTh HAyKH, TOTOBHOCTb K HAyYHO-TE€XHUYECKOMY TBOPUYECTBY, BIIaJICHUE
JIOCTOBEPHOM MH(pOpMAIEn 0 MePEIOBBIX JOCTHKEHUSX U OTKPBITUSAX MUPOBON U
OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa
1 00II1eCTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUHU BCEU KU3HH; CO3HATEIIbHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEUTHON MPOoQecCuOoHaIbHON U 00IIECTBEHHOM AEATebHOCTY;

— DKOJIOTMYECKask KyJlbTypa, OepeXHOe OTHOIIEHHE K POAHON 3eMJle, IPUPOIHBIM
oorarcrBam Poccun 1 Mupa, MOHUMaHHE BIUSHUS COLUATbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOM CPENbl, OTBETCTBEHHOCTH 3a

COCTOSIHME IIPUPOJHBIX PECYPCOB, YMEHUM U HABBIKOB PA3yMHOI'O



MPUPOIONIOJIB30BAHUS, HETEPIIUMOTO OTHOIICHHUS K JAEUCTBUSAM, IPUHOCSIIIUM BPE]L
HKOJIOTMH; TPUOOPETEHHE OMNbITA HKOJOTOHANPABIECHHOMN AESITEIIbHOCTH;

3) B chepe oTHOIIEHHI 00 yUarOMUXCS K TPYY, B chepe colruaabHO-DKOHOMHUYECKUX
OTHOIIIEHUM:

— OCO3HAHHBIN BRIOOP OymyIiei npodeccuu Kak myTh U CIIOCO0 peain3aiuu
COOCTBEHHBIX JKM3HCHHBIX TIJIAHOB,;

— TOTOBHOCTH 00YYArOIIUXCS K TPYAOBOM MPOECCUOHANTBHON AESTENHHOCTH KaK K
BO3MOXXHOCTH YYaCTHsI B PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
OOlIEHAIMOHATILHBIX MPOOJIEM;

— MOTPEOHOCTh TPYAUTHCS, YBAXKCHHUE K TPYAY U JIIOISIM TPYAQ, TPYAOBBIM
JTOCTHXKEHUSIM, T00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K Pa3HBIM
BUJIaM TPYAOBOM JI€SITEILHOCTH.

I[Inanupyemblie MeTanpeaMeTHbIE Pe3YJbTAThl B PAMKAaX 0CBOEHHUS Y4eOHOI 0
npeaMera «XuMHS» HA YIJIY0JeHHOM YPOBHE NMPeEACTABJIEHBI TPeMs IPynnaMu
YHHMBepCcaJbHbIX yueOHbIX AeiicTuil (Y'Y /).

1. PerynsatuBHbIE YHUBEpCAIbHbIE YUeOHbIE AEUCTBUS

BpInyCKHUK HAy4YHUTCS:

— CaMOCTOSITEJIbHO ONPEEATh 1IEJIH, CTABUTh U (DOPMYIHPOBATH COOCTBEHHBIE
3a7a4u B 00pa30BaTEIbHON EATEILHOCTHA U KU3HEHHBIX CUTYaIHSIX;

— OLICHUBATh PECYPCHI, B TOM YHCII€ BpEMsI U APYrUe HEMATepUalIbHbIE PECYPCHI,
HEO0OXOJIMMBbIE JJIs IOCTHKEHHSI TIOCTABJICHHOM paHee 1eH;

— COIOCTABJISITH UMEIOIINECS BOBMOXHOCTH U HEOOXOUMBIE JIJISl JOCTHIKEHUS 1IN
pecypchl;

— OpraHu30BBIBaTh 3(OPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JJIsI IOCTUKEHUS
MOCTaBJICHHOM LIETN;

— ONpPEAEHATh HECKOJIBKO MyTEW TOCTUKEHHUS TTOCTABICHHOW 1IEJIH;

— BBIOMpATh ONTUMAJILHBIN MYTh JOCTHKEHUS 1IENIN € y4eToM d(PHEeKTUBHOCTH

PacxoJIOBaHUSI PECYPCOB U OCHOBBIBASICh HA COOOPAYKEHUSIX STUKUA U MOPAJIH;



— 331aBaTh apaMeTPbl U KPUTEPUH, ITO KOTOPBIM MOXHO OIPEIEIUTH, YTO LENb
JOCTUTHYTA,

— COIIOCTABJIATH ITOJIYYEHHBIN PE3YJIbTaT AEATEIBHOCTH C IIOCTABJICHHOU 3apaHee
LETIBIO;

— OILICHUBATH MOCIEACTBUS JOCTUKEHUS ITOCTABICHHOM LIEJIM B JEATEIbHOCTH,
COOCTBEHHOM >KM3HU U MKU3HU OKPYKAIOIIMUX JTHOACH.

2. llo3HaBarenbHble YHUBEpCAIbHBIE YueOHbIE AEHCTBUS

BbIITyCKHUK Hay4uTCs:

— KPUTUYECKH OLIEHUBATh U HUHTEPIPETUPOBATh MHPOPMALIMIO C pa3HBIX MO3ULINN;
— pacrno3HaBaTh U GUKCHPOBATH IPOTHUBOPEUHS B UH(POPMALIMOHHBIX HCTOUHUKAX;
— HCIOJIb30BaTh PA3IIMYHBIE MOJIEIBHO-CXEMATHUECKUE CPEICTBA IS
MPECTABJICHHUS BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX MPOTHBOPEY UH;

— OCYILECTBIISATh Pa3BEPHYTHII HHPOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €T0 OCHOBE
HOBBIE (yueOHBIE U MO3HABATENIbHbBIE) 33/1a4H;

— HCKaTh ¥ HAXOJUTh 0000IIIEHHBIC CIIOCOOBI PEIISHUS 3a/1a4;

— MPUBOAUTH KPUTUUECKUE aPTyMEHTHI KaK B OTHOLIEHUH COOCTBEHHOTO CYXKICHHS,
TaK U B OTHOIIEHUU JICUCTBUU U CYKICHUN IPYyroro;

— aHAM3HUPOBATH U MPEOOPA30BBIBATH MPOOJIEMHO-ITPOTUBOPEUUBBIE CUTYaIUU;
— BBIXOJIUTH 33 PAMKHU Y4€OHOTr0 MpeaMeTa U OCYIIECTBIATh LieJIeHANpaBICHHbBIN
MOUCK BO3MOXHOCTHU IIMPOKOTO MEPEHOCA CPEJCTB U CIIOCOOOB IEHUCTBUS;

— BBICTpauBaTh UHAWBUIyaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAS
OTrpaHUYEHHUsI CO CTOPOHBI APYIUX YYaCTHUKOB M PECYPCHBIE OIPAaHUYCHUS;

— MEHSATH U YAEpP)KUBATh pa3Hble MO3ULUHU B IIO3HABATEIBLHOU JEATENLHOCTU (OBITh
YYEHUKOM M YUUTeNIeM; GopMyIrupoBaTh 00pa30BaTeIbHBIN 3aIPOC U BBIITOIHSTH
KOHCYJIbTaTUBHBIE ()YHKIIMH CAMOCTOSITEIbHO; CTABUTh MPOOJIEMY U paboTaTh Hajl
€€ PEIIEHUEM; YIIPABJISITh COBMECTHOM MTO3HABATEIILHON AEATEIbHOCTHIO U
MOYMHSATHCS ).

3. KoMMyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE AEHCTBUS

BbIIyCKHUK Hay4uTCs:



— OCYILECTBIATH JCIIOBYI0O KOMMYHUKAIMIO, KaK CO CBEPCTHUKAMH, TAK U CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTEILHON OpraHU3alluy, TaK 1 3a €€ MpeeiamMu);

— TPU OCYIIECTBICHUH TPYINIOBON PadOThI OBITh KaK PYKOBOJIUTENEM, TaK U YICHOM
MPOEKTHON KOMAaH bl B Pa3HBIX POJIIX (T€HEPATOPOM UJIeH, KPUTUKOM, UCTIOTHUTENIEM,
MPE3CHTYIOIMUM U T. 11.);

— Pa3BEpPHYTO, JIOTUYHO U TOYHO U3J1araTh CBOK TOUYKY 3PEHHUS C UCMOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(PJIMKTOTEHHBIC CUTYAIIMU U TIPEIOTBPAIIaTh KOHPIUKTHI 10 X
aKTUBHOM (ha3bl;

— KOOPIWHHUPOBATH U BBHIMOIHATH PA0OTY B YCIOBHUSIX BUPTYATHHOTO
B3aMMOJICHCTBUS (UM COYETAHUSI PEATbHOTO U BUPTYaAJIbHOTO);

— COTJIAaCOBBIBAThH MO3UITUU WICHOB KOMAaH/IbI B MPOIIECCE padOThI HAJl OOIITUM
MPOYKTOM/PEIICHUEM;

— TPEACTABJISTH MyOJIUYHO PE3yabTaThl HHAUBUIYATBHON | TPYIIIOBOM
JIESITeIIbHOCTH, KaK MEPEJ] 3HAKOMOM, TaK U MEPE] HE3HAKOMOM ayJUTOPUEN;

— TmoaOUpaTh MAPTHEPOB ISl 1EJIOBOM KOMMYHUKAITUHU, UCXOJISI U3 COOOPaKEHUIM
PE3YIbTaTUBHOCTH B3aUMOJCICTBUS, a HE JINUHBIX CUMITATHIA;

— BOCIPUHUMATh KPUTUUYECKHUE 3aMeYaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U eMKO (POpMyYIHpPOBATh KaK KPUTUUECKHE, TaK U OJI00PUTEITHHBIC
3aMeUaHus B aJIpEC IPYTUX JIIOJIeH B paMKax JEeI0BOM U 00pa30BaTeIbHOM
KOMMYHUKAILIUK, U30€eras Mpu 3TOM JJUYHOCTHBIX OLIEHOYHBIX CYKJICHUU.
[IpenmeTHsIe:

B pesynbrate uzydenus yueOHOro npeamera «XUMHUsS» Ha YPOBHE CPEIHEr0 OOIIEero
00pa30BaHMsl BHIMTYCKHUK Ha yI1yOJEHHOM YPOBHE HAYUHUTCS:

— pacKphIBaTh Ha MpPUMEpPaAX POJib XUMHUHU B POPMUPOBAHUHN COBPEMEHHON HAYy4YHOU
KapTUHBl MHpa M B MPAKTUYECKOM AECATEIBHOCTH YEJIOBEKA, B3aWUMOCBS3b MEXKIY

XUMHEHN U IPYTUMHU €CTECTBEHHBIMU HAayKaMU;



— COIIOCTABJIATh HCTOPUUYECKUE BEXU PA3BUTHS XUMUU C HCTOPUUECKUMH NEPUOJAMHU
pa3BUTHS MPOMBIIUIEHHOCTH W HAayKd AJI1 IPOBEIEHUS aHAIW3a COCTOSHUS, MyTeil
pPa3BUTHUSI HAYKH U TEXHOJIOTH;

— aHaJIM3UpOBATH COCTaB, CTPOCHUE M CBOMCTBA BEILECTB, NPUMEHSS MOJOKECHUS
OCHOBHBIX XUMHYECKUX TEOPUI: XMMUYECKOTO CTPOCHMSI OPraHUYECKUX COCIUHEHUN
A. M. byrnepoBa, cTpoeHHs1 aTOMa, XUMUYECKOHN CBSI3H, JIEKTPOJIUTUYECKON
JIMCCOIMALINM KHCIIOT, OCHOBAaHWUW W COJIE, a TakKe YCTAHABJIMBATh MPUYUHHO-
CJIEACTBEHHBIE CBSI3M MEX/Y CBOMCTBAMH BEILLECTBA U €0 COCTABOM U CTPOEHHUEM;

— IPUMEHSATH IpaBUJIa CUCTEMATHYECKOM MEXKIYHAPOIHOW HOMEHKIIATYpPHI Kak
CpeACTBa pa3aMuCHUs U UACHTU(PHUKAIIMH BEIIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBJISITh MOJEKYJSIpHbIE W CTPYKTypHbIE (OPMYJbBI HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK HOCUTENEH HMH(QOpMAUUMu O CTPOCHHHM BELIECTBA, €ro
CBOMCTBAX M MPUHAIJICKHOCTH K OIPEAECICHHOMY KJIACCy COEAUHEHN;

— OOBACHATH MPUPOAY U CHOCOOBI 0OpPa30BAHUSI XUMHUYECKON CBSI3U: KOBAJICHTHOM
(MONSIPHOM,  HETIONSAPHOM), HWOHHOW, METAUTUYECKON, BOJOPOAHOM C  IIENBIO
OTpeAENICHUs] XMMHUYECKOW aKTUBHOCTH BEILIECTB;

—  XapakTepu3oBaTh (U3MUECKHE CBONCTBA HEOPraHUYECKHMX U OPraHuYeCKHX
BEUIECTB M YCTAHABJIMBATh 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTB OT THIA
KPUCTAJUIMYECKOW PEIIETKH;

— XapakTepu30oBaThb 3aKOHOMEPHOCTH B M3MEHEHUU XMMHYECKUX CBOMCTB IPOCTHIX
BEILIECTB, BOJIOPOJHBIX COEAMHEHU, BBICIIUX OKCHUJIOB U TUJIPOKCUIOB;

—  TOPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKIUH, PaCKPBIBAIOIIUX XapaKTEPHBIC
XUMUAYECKUE CBOWCTBA HEOPraHMYECKMX M OPraHMYECKHUX BEIIECTB H3YUYEHHBIX
KJIACCOB C LIEJIbIO UX UAECHTU(PHUKAINU U OOBICHEHHS 001aCTH PUMEHEHUS;

— ONpEAENsITh MEXAHU3M PEAKIMU B 3aBUCUMOCTHU OT YCIIOBUW MPOBEACHUS PEAKIIUH
U MIPOTrHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XMMUYECKUX PEAKLUU Ha OCHOBE THIA

XUMHYECKOU CBS3U U aKTUBHOCTH pCarcHToB;



— yCTaHABJIMBATh 3aBHUCUMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPraHUYEeCKHX
COCIMHEHNUN OT XapaKTepa B3aMMHOTO BIHMSHHUS ~ aTOMOB B MOJIEKYJaX C IEJbIO
MIPOrHO3UPOBAHUS TTPOAYKTOB PEaAKIINH;

—  YCTaHABIWBATh 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH W CMCIICHUS
XUMHUYECKOTO PpABHOBECHUS OT pa3WYHBIX (AaKTOPOB C IEJBI0  OMpeleeHus
ONTUMAJILHBIX YCIIOBUM IMPOTEKAHUS XUMUYCCKUX TPOIIECCOB;

—  YCTaHaBIMBATh TEHETHUYECKYIO CBS3b MEXAY KIacCaMd HEOPraHHUYEeCKUX U
OPraHMYECKUX BEMIECTB JUIi OOOCHOBAHWS TMPUHIUNHUAILHON  BO3MOXKHOCTU
MONTy4eHUS] HEOPraHWMYECKUX W OPraHMYeCKHX COCIMHEHHMH 3aJaHHOrO COCTaBa M
CTPOCHHUS;

— MoAOUpaTh PEareHThl, YCIOBUS M OMPEACIIATh IPOAYKTHI PEaKIUii, MO3BOJISIONINX
pean30BaTh JIAOOPATOPHBIE W TMPOMBIINUICHHBIE CIOCOOBI TOJYYCHHS BaKHEHIIIMX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

—  OIpenenaTh XapakTep Cpeapl B PE3ylbTare THAPOIN3a HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB M MPUBOIAUTH MPUMEPHI THAPOIN3a BEIIECTB B MOBCEIHEBHON
YKU3HH YeJIOBEKa, OMOJIOTMYECKUX OOMEHHBIX MPOIIeccax U MPOMBIILICHHOCTH;

— TPUBOJUTH TMPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMN B TPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIECCAX M KU3HEACITCIILHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE HCIIOJIb30BAHNE HEOPTAHMYECKUX U OPraHMYECKHUX
BEIIECTB M MX PEAKIINI B MPOMBINIJICHHOCTH U OBITY;

—  BBIMOJHATh XUMHYECKUW OKCIEPUMEHT [0 pPACIO3HABAHUIO U MOIyYCHHUIO
HEOPTraHMYECKUX M OPTraHMYECKHUX BEIICCTB, OTHOCSIIMXCS K Pa3IUIHBIM Kjaccam
COCAMHCHMI, B COOTBETCTBUM C MpaBWIAMH U TpUeMaMu Oe30macHOW paboThI ¢
XUMUYECKUMH BEIIECTBAMH | JIAOOPATOPHBIM 00OPYIOBAHHEM;

— TPOBOAMUTH pacyeThl HA OCHOBE XMMHYECKUX (DOPMYNT M YpaBHEHUN pPEaKIUil:
HaXO0XJICHUE MOJICKYJIIPHON (hOPMYJIBI OPraHMYECKOTO BEIIECTBA TI0 €T0 TUIOTHOCTH U
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €r0 COCTaB WUJIU MO MPOAYKTaM CTOPaHUS;
pacueTbl MaCCOBOM JTOJIM (MAacChl) XUHMHUYECKOTO COCTMHCHHS B CMECH; paCYeThl MaCcChl

(oObema, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CITU OJHO M3 BEIIECTB JIaHO B
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M30bITKE (MMEeT NPUMECH); pacyeThl MacCOBOM WJIM OOBEMHON JOJM BBIXOJIA
MPOJIYKTa pPEaKIUU OT TEOPETHUYECKH BO3MOXKHOTO; pacyeThl TermioBoro 3¢dexra
pPEaKINK; pacueThl OOBEMHBIX OTHOIIICHHUH Ta30B NP XUMHYECKUX PEAKIIUAX; PACUEThI
Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) POJYKTa PEeaKIMy, €ClIU OJHO U3 BEIECTB
JIAaHO B BUJIE€ pACTBOpA C OMPECICHHON MACCOBOW J0JIE PAaCTBOPEHHOI'O BEIIIECTBA;
—  HCMOJB30BaTh METOJbl HAyYHOI'O MO3HAHMS: aHAJIU3, CHUHTE3, MOJCIMPOBAHUE
XUMHUYECKUX MPOIIECCOB U SBJICHUM MPU PEIICHUN Y4eOHO-UCCIE0BATEIbCKUX 3a1a4
M0 U3YYEHUIO CBOWCTB, CITIOCOOOB TOJIYICHHS M PACIIO3HABAHUS OPTraHUICCKUX
BEIIECTB,;

— BJIQeTh TpPaBWIAMH O€30macHOro OOpamieHuss ¢ eIKUMH, TOPIYUMHU U
TOKCHUYHBIMH BEIECTBAMH, CPEJICTBAMHU OBITOBOW XUMMUH;

— OCYIICCTBIISITh ~ MOUCK XHUMHYECKOW WHpOpManuu 1O  Ha-3BAHHSIM,
HuJeHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYJIaM BEIIIECTB,;

—  KPUTHYECKH OIICHUBATh U HWHTEPHPETUPOBATh XUMHUYECKYIO HH(POPMAIIUIO,
COJICpKAIyIOCS B  COOOIICHHUSAX CPEACTB MaccoBOM HMHGpOpMAIMHU, pecypcax
HNuTepHera, HAYYHO-TIOMYJIIPHBIX CTAThsIX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHOU KOP-
PEKTHOCTH B IEJIAX BBISABICHUS OMMOOYHBIX CYXACHUH U  (HOpMUPOBAHUS
COOCTBCHHOM ITO3UIINH;

—  HaxoJIWTh B3aMMOCBSA3M MEXKAY CTPYKTypoll H (QYyHKIUEH, NpUYMHON U
CIIECTBUEM, Teopued W ¢dakTamMu Tpu aHaIM3e MNPOOJEMHBIX CUTyallil W
000CHOBaHHMH TPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUUYECKUX 3HAHUH;

— TPENCTaBIIATh TMYTH peIICHUS TJI00ANbHBIX MPOOJEM, CTOSAIUX TEpen
YEJIOBEYECTBOM, U MEPCIIEKTUBHBIX HAIPABICHUNPA3BUTUS XUMHUYECKUX TEXHOJIOTHH,
B TOM 4YHCIE TEXHOJOTMH  COBPEMEHHBIX  MATEpUAIOB C  Pa3IUYHOU
(G YHKIIMOHATBHOCTHIO BO30OHOBIISIEMBIX HICTOYHUKOB CHIPhS, IEPEPaAO0TKH U YTHIIN3A-
[UU MPOMBIIICHHBIX U OBITOBBIX OTXOOB.

BbInyCKHUK Ha yri1y0JIeHHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUMThCSI:

— (QopMynHpoBaTh 11€7b UCCIICIOBAHUS, BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTATBHO

TUIIOTE3bl O XUMHYECKHUX CBOMCTBAX BCIICCTB HAa OCHOBC HMX COCTaBa U CTPOCHHA, UX
9



CIOCOOHOCTHU BCTYNATh B XUMUYECKUE PEAKIUH, O XapaKTepe U MPOIYKTaxX pa3IMuHbIX
XUMHUYECKUX PEaKIUK;

—  CaMOCTOSITEJIbHO IUIAHUPOBATh M MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI C
coOMofeHueM mpaBwil Oe3omacHoOM padoThl € BeWIECTBAMM M JJAOOPATOPHBIM
000pyI0BaHHUEM;

—  UWHTEPIPETUPOBaTh JAHHBIE O COCTaBe M CTPOCHHWM BEIIECTB, IMOJYYCHHBIE C
MOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METO/IOB;

—  ONHCHIBaTh COCTOSHUE OJJIEKTpOHAa B AaTOME Ha OCHOBE COBPEMEHHBIX
KBAHTOBO-MEXAHMUYECKUX IMPEACTABICHUN O CTPOEHHMM aroMa sl OOBSCHEHUS
pE3yIbTAaTOB CIIEKTPAILHOTO aHAJIN3a BEIIECTB;

—  XapakTEepU30BaTh POJb a30TOCOAEPKAIIMUX TETEPOLUKIMYECKUX COCAMHEHUH W
HYKJICMHOBBIX KHCJIOT KaK BKHEUIINX OMOIOTMYECKU aKTUBHBIX BEIIECTB;

— MPOrHO3HPOBATh BO3MOKHOCTb NPOTEKAHMSI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaKuHﬁ, JIC)KAIIUX B OCHOBC IIPUPOAHBIX U ITPOU3BOJACTBCHHBIX ITPOLICCCOB.

1. COAEP KAHUE ITPOI'PAMMBI (204 YACOB)

1. TeopeTnyeckue OCHOBbI XUMMH
1.1. CTpoeHue BemecTBa
ATOMHO-MOJIEKYJISIPHOE yUeHHeE. BelecTBa MOJIEKYISIPHOTO U HEMOJIEK YIS PHOTO
cTpoeHust. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BEMIECTBA. MoJsipHas u
OTHOCUTEJIbHAS MOJICKYJISIpHAs MaccChl BelecTBa. MonbHas 101 U MaccoBas 1071
aneMmeHTa B BemectBe. Ctpoenue atoma. Hykimael. M3oronsl. ledekt macchl.
Tunel pagrnoakTuBHOrO pacnaaa. TepmosnepHbiil cuHTe3. OTKpPBITHE HOBBIX
XUMHMYECKUX JJIEMEHTOB. SIepHbIe peakuuu. TUIIbI IIEPHBIX PEAKLHMI: AEICHUE U
cuHTte3. CKOpOCTh PEaKIMU PaauoaKTUBHOrO pacnaaa. [[puMeHeHre paauoH yKIU10B
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B MeaMIMHE. MeToa MeyeHbIX aToMOB. [IprMeHeHne paiuoakTHBHBIX HYKJIUJIOB B
reoxpoHojoruu. CoBpeMeHHast MOAENb CTpoeHus aToma. KopnyCKyJIspHO-BOJTHOBBIE
cBoiicTBa 3JieKTpoHa. [IpencraBienre o KBaHTOBOM MexaHuke. COOTHOUIEHUE e
Bpoiins. [Tpuniun Heonpeaenennoctu I'eitzenoepra. [lousTre o BOMHOBON (hyHKIIHH.
KBanToBbie unciaa. ATomHas opourtanb. PacripeaeneHue 31eKTPOHOB 110
AHEPreTUYECKUM YPOBHSIM B COOTBETCTBUM C MIPUHIIUIIOM HAUMEHBIIIEH YHEPIUH,
npaBwioM XyHaa u npuHiunom [aymu. OcoOeHHOCTH CTPOEHUS YHEPTeTHUECKUX
ypoBHel aTroMoB d-371eMeHTOB. DieKTpoHHast KoHpurypamus atoma. Kiaccuduxarus
XUMUYECKHUX DJIEMEHTOB (S-, p-, d-, f-351eMeHThI). DJIeKTpOHHBIE KOH(UTYpAITUT
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX HOHOB. OCHOBHOE U BO30YXK/IEHHBIE COCTOSIHUS
aToMoB. BanenTHble anekTpoHsl. [leprnonnueckuii 3akoH. @POpMyIMpOBKa 3aKOHA B
CBETE COBPEMEHHBIX MIPEACTABICHUNA O CTPOCHUHU aToMa. MHUPOBO33pEHUECKOE U
Hay4yHoe 3HauyeHue llepuoguueckoro 3akona /1. 1. MenneneeBa. Paguyc aroma.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEMIECTB, BOAOPOIHBIX COCIUHEHUN,
BBICIIUX OKCUJOB U TUAPOKCUIOB B MIEPUOAX U rpyMHax. DIEKTPOOTPULIATEIIbHOCTD.
XuMuYecKas CBsI3b. DNEKTPOHHAS ITPUPOJA XUMAYECKOU CBSA3U. BUIBI XMMHUUYECKOM
cBsi3u. KoBasieHTHasI CBSI3b U €€ XapaKTEPUCTUKH (SHEPIHs CBS3H, JIJTMHA CBSI3H,
BaJICHTHBIN YTOJI, KPaTHOCTh CBSI3H, MOJISIPHOCTH, TTOJISIpU3yeMOocTh). KoBaneHTHas
HEMOJISIpHAs ¥ TOJIsIpHas CBsi3b. OOMEHHBIN 1 TOHOPHO -aKIENITOPHBIA MEXaHU3MbI
00pa30BaHusl KOBAJICHTHOMN MOJSIPHOI CBsI3U. ['eomeTpust MoneKybl. JJUMONbHbIHI
MOMEHT CB$I3H, TUINOJbHBIA MOMEHT MOJIEKYJIbl. loHHAas cBA3b. OTiMune MexXay
MOHHOW W KOBAJIEHTHOM CBs3b10. MeTammueckas cBa3b. BogoponHas cBsi3b U ee
BJIMSIHUE HA CBOMCTBA BEIIECTBA. MeXMONEKYIsIpHbIE B3auMoiercTBus. [lonsitue o
CyIPaMOJIEKYJISIPHOW XUMHUK. ATperaTHble COCTOAHUA BenlecTBa. ['a3bl. ['a3oBbie
3akoHbI. YpaBHeHue Knaiinepona—MenaeneeBa. 3akoH ABorajpo. 3akoH 00bEMHBIX
oTHOIIEHN. OTHOCUTENIbHASA INIOTHOCTH Ta30B. CpelHssl MOJIApHAs Macca CMECH.
CtpoeHue TBEpIBIX TEN: KpUCTALIMYECKUE U aMmop(dHbIe BelecTBa. THUIIbI

KPpUCTAUNIMYCCKUX PCHICTOK: aTOMHAA, MOJICKYJIIpHAdA, HOHHAA, MCTAJIJIMYCCKAsd.
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[Tonsarue 00 sneMeHTapHOI siuelike. Pacder yuciia HOHOB, COIEpPIKAILUXCS B
aneMeHTapHOU suerke. Monnble paguycel. OnpeneneHne METAIINYECKOro
panuyca. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT TUIIAKPUCTAILIIMUYECKON
pewietku. [Ipuunnbl MHOrooOpasus BeuiecTB. COBpEMEHHBIE PEICTABICHUS O
CTPOEHUU TBEPJBIX, )KUJKUX U ra3000pa3HbIX BELIECTB.

Lemoncmpayuu. 1. OOpa3ibl BEIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO

ctpoeHus. 2. Bosronka nozaa. 3. Moaenu monekyin. 4. Kpucramumueckue perieTKu.

1.2. OcHOBHBbIE 3AKOHOMEPHOCTH TPOTEKAHUSA XUMUYECKUX PeaKkIui
Knaccuduxaims XuMuyecKux peakuil Mo pa3indHbIM MIPU3HAKaM CPABHEHUS.
['oMorenHble U reTeporeHHblie peakiuu. Knaccudukaius no 3Haky TemioBOTro

s dexra. ObpaTuMbie 1 HEOOpaTUMBIE peakiuu. KatamuTuiaeckue u
HEKaTAINTUYECKUE peakluuu. Peaknu ¢ u3MeHeHNeM U 0€3 U3MEHEHUsI CTEIIEHU
OKHCJIEHUS DJIEMEHTOB B COEIMHEHNAX. JHEPreTUKA XUMUYECKUX peakuuil. TermmoBon
3¢ deKT XMMHUECKON peakliuyi. DHIOTEPMUUECKHE U IK30TEPMUYECKIE PEaKIUu.
TepMmoxumuyeckue ypaBHeHus. Terora oopa3oBaHus BeniecTsa. 3akoH I'ecca u
CJIEACTBUS U3 HETO. DHeprus cBs3u. [IoHATHE O BHYTPEHHEN YHEPTUU U SHTAJIBIIUHU.
[Tonsitue 06 suTponuu. Bropoit 3akon Tepmonunamuku. @opmyna bonbimana.
Oueprust ['m06ca 1 KpuTepUu CaMOIPOU3BOIBHOCTH XUMUYECKONW pEaKInu.
OOpaTtumble peakunu. XuMu4yeckoe paBHoBecue. Koncranrta paBHoBecus. [lpunnumn
Jle Illatenbe. PaBHOBECHBIE COCTOSHUS: YCTOMUYMBOE, HEYCTOMUMBOE, O€3pa3InyHOE.
CMelnieHre XUMHUYECKOT0 PABHOBECHS MOJT JCHCTBUEM Pa3IUYHBIX (PaKTOPOB:
KOHIICHTPALINU PEAr€HTOB WIH MPOAYKTOB PEAKLINH, AABICHUS, TEMIEPATYPHI. Poiib
CMEILIEHUS PABHOBECHUS B TEXHOJIOTHUECKUX ITporeccax. CKOPOCTh XMMAYECKUX
pEaKIuii, ee 3aBUCUMOCTb OT pa3-JTMYHbIX (DAKTOPOB: MPUPOJIbI PEATUPYIOIINUX
BEILIECTB, KOHIEHTPALUH PEarupyroIIuX BEMECTB, TEMIIEPATypPbl, HATUIUS
KaTaJIn3aTopa, ILIOIIAAN TOBEPXHOCTH pEarnpyrolux BeecTB. Peakiiuu roMmoreHHbie
Y TETEPOrEHHBIE. DIIEMEHTAPHBIE peakuu. MexaHnu3m peakunu. AKTUBUPOBAHHBIN

KOMILUIEKC (TIEPEXOHOE COCTOSHUE). 3aKOH AeicTByromuX Macc. Koncranra
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CKOPOCTH PEaKI1H, €€ pa3MepPHOCTb. CKOPOCTh peaKIMM paJuOaAKTUBHOIO pacmaa.
[lepuon nonypacnana. Ilpasuino Bant-I'odda. [lorstue 06 s3Heprun akTuBauuu u 00
HHEPreTUYECKOM Mpoduiie peakuuu. Y paBHeHue Appenuyca. Katanuzaropsl u
KaTaJIn3. DHEPrus aKTUBALMU KaTAIU3UPYEMON U HEKATAIM3UPYEMON PEAKLIUH.
AKTHBHOCTb U CEJICKTUBHOCTh KaTajm3aTopa. ['OMOTre€HHbIN U FreTepOTreHHbIN KaTalu3.
["'omoreHHbI KaTanu3 B ra3oBoi ¢aze. Katamutnueckoe OKHCICHUE yrapHOTo ra3a B
KOHBEpTEpax BBIXJIOMHBIX I'a30B B aBTOMOOWIISIX. Poib KaTanu3aTopoB B IPUPOJE U
IPOMBILIUIEHHOM NMPou3BoIcTBE. DepMEHThI Kak OMOIIOrMYECKUE KaTalIn3aTophbI.
Lemoncmpayuu. 1. DK30T€pMUYECKHAE U SHAOTEPMUYECKNE XUMUYECKNE PEAKIIUN.

2. TennoBble ABJIEHUA NIPU PACTBOPEHUU CEPHOM KUCIIOTHI 1 aMMHAYHOM CEJIUTPBI.

3. 3aBUCUMOCTb CKOPOCTH PEAKLMN OT IPUPOJBI BEIIECTB HA IPUMEPE
B3aUMOJCHCTBHS PACTBOPOB PA3IMYHBIX KMCIOT OAMHAKOBOW KOHLIEHTPALIMH C
OJJMHAKOBBIMU KyCOUKaMH (TpaHyjaMH) HMHKA U OJIMHAKOBBIX KYCOYKOB pa3HbIX
METaIOB (MarHus, IMHKa, )KeJle3a) C PacTBOPOM COJISTHOM KHCIOTBHI.
4.B3anMoJ1efiCTBUE PACTBO-POB CEPHON KUCIIOTHI C PACTBOPAMU TUOCYIb(aTa HaTpHs

Pa3IMYHOM KOHLEHTPALMHU U TEMIIEPATYPBIL. 5. 3aBUCUMOCTD MOJIOKEHUS PAaBHOBECHS

B cucteme 2NO;, - N,O,4 oT Temneparypsl.

Jlabopamopuvie onvimul. 1. Katanutudeckoe pa3iokeHrne NepoKkcruaa BoJopoia.
1.3. PacTBOpBI

Cnoco0bI BBIpaKEHHST KOJTMYECTBEHHOI'O COCTaBa PacTBOpa: MaccoBasi A0St
PacTBOPEHHOIO BelleCcTBA (ITPOLIEHTHASI KOHIIEHTPALKs ), MOJISIpHAsE KOHIIEHTPAIUSI.
TurpoBanue. PacTBopenue kak puznko-xumudeckuit mporecc. Kpucramioruaparsl.
HucnepcHbie cucreMsl. Komonansie pacTBopsl. MicTuHHBIE pacTBOpHL. JucnepcHas
¢daza u qucnepcuonHas cpega. CycrneH3uu u SMyinbCuu. 3074 U resiv. OnanecieHIus.
Oddext Tungansa. Koarynsuusa. Cenumentanusi. Cunepesuc. Peakiiuu B pacTBopax
AneKTpouTOB. KauecTBeHHbIE peaKluy Ha HOHBI B pacTBOpe. KUCIOTHO-OCHOBHbBIE
B3auMoOzeicTBUs B pacTBopax. AmdorepHocTs. NoHHOE TPOM3BEICHUE BOJIBI.
Bonoponusrit nokazarens (pH) pactBopa. CusnibHbIe U criaObie 37eKTpoauThl. Pacuer
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pH pacTBOpOB CHIIbHBIX KUCTOT U 1Ienodeit. KoHCTaHThI Arcconuanum ciadbix
ANEKTPOJUTOB. CBSA3b KOHCTAHTHI U CTETICHU JUCCOIMALMU. 3aKOH Pa3BE/ICHUS
OctBanbaa. Peakiiuu nonHoro oomena. [lomHbie U cokpallieHHbIe HOHHBIE YPaBHEHUSI.
['maponus coneit. ' maponns mo KaTHOHY, IO AHUOHY, 110 KATHOHY U 110 aHUOHY.
Peakuust cpenbl paCTBOPOB COJIEW: KMCIIOTHAS, MIEJIOYHAs U HeuTpanbHast. [lonHbii
HeoOpaTuMbIi rusiponu3. [lonydyenue peakuuei ruipoiar3a OCHOBHBIX COJIEH.
ITonsTue o mporonmtnueckoin teopun bpencrena—IJloypu. [lonsiTre 0 Teopun KUCIOT
u ocHoBaHui JIbtorca. 3HaueHue TUIPOIN3a B OMOIOTUYECKIX 0OMEHHBIX TTPOIIECCaX.
[IpuMeHneHune ruaponan3a B MpOMBIIUIEHHOCTH. PaBHOBECHE MEK 1y HACHIIEHHBIM
pacTBOpPOM H ocankoMm. IIponssenenne pacTBOPUMOCTH.

Hemoncmpayuu. 1. Onpenenenne KUCIOTHOCTH CPEAbI MPHU MO-MOITU UHINKATOPOB.
2. Ddbdext Turmans. 3. OOpa3zoBaHNE KOMIUIEKCHBIX COSTMHCHHUH MEPEXO0THBIX
METAJLJIOB.

Jlabopamopuvie onvimei. 1. Peakuiun noHHOTO 0OMeHa. 2. CBOMCTBA KOJUTOUIHBIX
pactBopoB. 3. I'maponus coseit. 4. [loydeHne u CBOMCTBA KOMITJIEKCHBIX

COEJTMHEHNH.

1.4. OKuCJIUTEIbHO-BOCCTAHOBUTEIbHbIE NP OLECCHI
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINU. TUIIBI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiinii. OKucieHue u BoccTaHoBaeHUE. OKUCIUTENN U
BOCCTaHOBUTENU. MeTO/1 3JIEKTPOHHOT'O U AJIEKTPOHHO-UOHHOTO Oananca. [loBeneHue
BEILIECTB B CpeAax ¢ pa3HbIM 3HaueHueM pH. [lepMaHraHat kanust Kak OKUCIUTEb.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU B IIPUPOJIE, TPOU3BOICTBEHHBIX
Ipolieccax U KU3HEEATEIbHOCTH OpraHnu3MoB. ['albBaHUUECKUM 3JIEMEHT (Ha
npuMepe anemenTa Jlannaist). XuMU4ecKrue HICTOYHUKY TOKA: TajJbBAHUYECKUE
AJIEMEHTBI, aKKyMYJISITOPBI M TOIUIMBHBIE 3JIEMEHTBI. DopMa 3aMicu XUMHUYECKOTO
MCTOYHUKA ToKa. CTaHAAPTHBINA BOJOPOAHBIN 351eKTpo1. CTaHAAPTHBIN 3JIEKTPO IHBIMA

noTteHuuan cucteMbl. [loHsATHE 00 NEKTPOABUKYILEH CUJIE peaKIUU. DIECKTPOXUMHU -
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YECKUU psijl HAPSHKEHUM (aKTUBHOCTH) METAIUIOB (Al CTAaHAAPTHBIX SJIEKTPOTHBIX
MOTEHIIMANIOB). HampaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUM.
DNEKTPOIU3 paciiaBOB U BOJIHBIX PACTBOPOB JIEKTPOIUTOB (KUCIIOT, IEIOYEH U
coJieit). 3aKoHbI AJeKTpoJin3a. [IpakThuueckoe MpUMEHEHHE YJICKTPOIN3a s
MOJIYYEHUS IIETOYHBIX, IMIEJIOYHO3EMENIbHBIX METAIIOB U amtoMuHud. Kopposus
METaJJIOB: CIIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3HUHU.

JeMoHncTpauuu. B3anMopeiicTBue nepManranara Kaiuus ¢ Cyib(GUTOM HaTpUs B

pa3HbIX cpenax.

2. OCHOBBI HEOPTAHUYECKOIl XUMUU
2.1. Knaccudukauusi 1 HOMEHKJIATYPa HEOPTaHUYECKUX coeTUHEeHN
BaxHelilme Kj1acchl HEOPraHUYECKUX BEIECTB. DJIEMEHTHI METAIIbI U HEMETAJUIBI U
ux nojoxenue B [lepuonuueckoit cucrteme. Knaccudukaius u HOMEHKIIATypa
CJIOKHBIX HEOPTraHUYECKUX COCTMHEHUMN: OKCUAO0B, THIPOKCUIOB, KUCJIOT U COJIEH.
I'eneTnueckas CBs3b MEXKIY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUN.
Nnentudukaius HeOpraHMueCK1ux BEleCTB 1 MOHOB. KOMITJIEKCHBIE COETMHEHUS.
CocTaB KOMIUJIEKCHOTO HOHA: KOMIUIEKCO00pa3oBarelb, Juranasl. KoopauHainuonHnoe
yucio. HomeHknaTypa KOMIUIEKCHBIX COETMHEHUN. 3HaYE€HHE KOMIUIEKCHBIX
coenuHeHuM. [IoHATHE 0 KOOPAMHALIMOHHON XUMUHU.
2.2. HemeTa/uibl
Bognopon. [lonyuenue, puznyueckre 1 XuMUYECKHE CBOMCTBA (peakMy ¢ MeTallaMy U
HEMeETalIaMU, BOCCTAHOBJIEHUE OKCHJIOB U couieid). ' uapuabl. TOIITMBHBIE 3JIEMEHTHI.
["anorensr. OO1Ias XapaKTepUCTUKA 3JIEMEHTOB TJIaBHOU noarpynmsl VII rpymmbl.
DU3NYECKNE CBOMCTBA MPOCTHIX BEMIECTB. 3AKOHOMEPHOCTH U3MEHEHHUS
OKHCIIUTEIbHON aKTUBHOCTHU TFaJIOTEHOB B COOTBETCTBUU C UX MOJOKEHUEM B
nepuoguyeckoil Tadbmuue. [lopsaok BEITECHEHUS TAIOTEHOB U3 PacTBOPOB
raJIOreHUI0B. XJIOp — TOJYY€HHUE B MPOMBINIJICHHOCTH U JJAOOPATOPUH, PEAKITUU C
METAJUIaMU U HEMETAJUIaMH. B3anmo-neiicTBre Xi0pa ¢ BOJON U PaCTBOPAMHU

miestoue. Llenmnon MexaHu3m peakiuy B3auMOIEH CTBUS XJIOpa C BOJOPOJAOM.
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O6e33apaxuBaHre MUTHEBOM BOJIBI XJIOPOM. XpaHEHUE U TPAHCIIOPTUPOBKA XJIOpa.
Kucnopoansie coennHeHus xjiopa. [ MmoxinopuTsl, XJa0paThl U IEPXI0PATHI KaK
TUNUYHbIE okuciuTean. OcobeHHocTu xumuu propa, 6poma u nona. Kauecrsennas
peakuys Ha uoj. ['anoreHoBogopobl — MOJIYYEHHUE, KUCIOTHBIE U
BOCCTaHOBUTEJIBHBIE CBOMCTBA. XJI0POBOAOPOA. I aloreHoBOIOpOAHBIE KUCIOTHI U UX
coymi. ConsiHast Kuciaora u ee coinu. KauecTBeHHbIE peakliMy Ha Trajlor€HU T -MOHBI.
[IpuMeHeHue TAIOr€HOB U UX BAXKHEUIIIUX COCAMHEHUNU. DJIEMEHTBI MOATPYIIIbI
kuciopoaa. OOmas XxapakTeprucTUKa 3JIEMEHTOB TJIaBHOUM noarpynmbsl VI rpymibr.
duznyeckre cBOMCTBA MPOCTHIX BemiecTB. O30H Kak ajuIOTPOITHAs MOIU (UK
kucinopoa. [lonyuenne o3ona. O3oHaropel. O30H Kak okucautTelb. [lo3utuBHaAs U
HEraTUBHAs POJb 030HA B OKPYXKAIOIIEH cpene. B3anmopaeiicTBre 030HA € aJIKEHAMH.
CpaBHeHUE CBOMCTB 030Ha M Kucliopojia. Bosa u nepokcua Bojopoaa Kak
BOJIOPOJIHBIE COCAMHEHUS KHUCIIOPO1a — CpaBHEHUE CBOUCTB. [lepokcua Bonopoaa Kak
OKHUCIUTENbh U BOCCTaHOBUTENb. [Iepokcuasl MmeTaioB. [loHsTue 00 oprannueckux
nepokcuaax. Cepa. Amuorponusi cepbl. PU3HMUYECKUE U XUMUUECKHE CBOKMCTBA CEPbI
(B3auMoOIeCTBUE C METAJJIAaMU, KUCIIOPOAOM, BOJIOPOJIOM, PACTBOpaMH IIEI0UYEH,
KHCIIOTAMHU-OKHUCIIUTENSIMU ). B3auMoeiicTBre cepol ¢ Cynb(hUTOM HATPHUSI C
oOpa3zoBaHueM Tuocyib(para Hatpus. CepoBOAOPO — MOTYUYCHHUE, KUCIOTHBIC U
BOCccTaHOBHUTENbHBIC CBOMCTBA. Cynbduasl. Jucynsdan. [lonstue o monucynbhumax.
CepHUCTBIN ra3 KaK KUCIOTHBIN OKCU. OKUCIUTENbHBIE U BOCCTAHOBUTEILHbIE
CBOMCTBA CEpHUCTOrO rasza. [lonyyeHrne cepHUCTOro ra3a B IPOMBIIUICHHOCTH U
naboparopun. CepHucras kuciaora u ee conu. CepHblil anruapu. CepHas KHCIOTA.
CBolicTBa KOHIIEHTPUPOBAHHOW U pa30aBICHHON CepHOM KUCIOTHI. JlelicTBre
KOHIICHTPUPOBAHHOM CEpPHOM KUCJIOTHI HA caxap, METaJIbl, HEMETAILIbI, CYJIb(UIBL.
TepMuueckasi ycToH4uBoOCTh Cyib(haroB. Kpucramioruapars! cyiabhaToB METaIOB.
KauecTBeHHas peakiysi Ha CEPHYIO KHUCJIOTY U €€ COJIA. DJIEMEHTHI MOJATPYIIIbI a30Ta.
OO01ast XxapakTEepUCTHKA JIEMEHTOB TJIaBHOW MoArpymibl V rpynimbl. usndeckue

CBOMCTBA MPOCTHIX BEIIECTB.
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A30T 1 ero coennHeHusA. CTpOEHHE MOJIEKYJIbI a30Ta. PDU3NYECKUE U XUMUYECKUE
cBoiicTBa a3oTa. [loayyeHnue a3oTa B IPOMBIIUIEHHOCTH U Jlabopatopun. HUTpuasl.
AMMMaK — €ro nojay4eHue, PU3nyecKue u XuMudeckue cBorucTa. OCHOBHBIC
CBOMCTBA BOJIHBIX PACTBOPOB aMMHUaKa. AMMHAaK KaK BOCCTAHOBHUTENb.
B3anmojelicTBue aMMHuaka ¢ akTUBHBIMU MeTajulaMu. AMHJI HAaTPUsl, €ro CBOMCTBA.
Comu ammonus. [loBeaenue coneit aMMOHUS TTpU HarpeBaHuu. KauecTBeHHas peakuus
Ha MOH aMMoHus. [Ipumenenrne ammuaka. OKCHAbI a30Ta, UX MOJIYYEHUE U CBOMCTBA.
Oxkcup azota (I). Okucnenue oxkcunaa azora (II) kucnoponom. Jumepusanus okcuaa
azora (IV). Azotucras kucnora u ee cond. HUTpUTHI Kak OKUCTUTENN U
BOCCTAaHOBHTEJU. A30THAsI KUCJIOTa — (DU3UYECKUE U XUMUYECKUE CBOMCTBA,
NoJiyueHue. A30THas KUCJIOTa KaK OKUCIIUTEIb (OTHOLIEHUE a30THOM KUCIIOTHI K
MeTajlaM U HeMeTasulaM). 3aBUCUMOCTb IIPOJIYKTa BOCCTAHOBIIEHUS A30THOM KUCIIOTHI
OT aKTUBHOCTH METAJJIA U KOHUEHTPAUU KUCTOTHL. [IoHATHE O KATUOHE HUTPOHHS.
Oco0eHHOCTh B3aMMOJIEHCTBUSI MarHusi U Maprasiia ¢ pa30aBJI€HHON a30THOU
kucinotor. Hutpatel, nx pusndeckrne 1 XUMUYECKHE CBOMCTBA (OKUCIUTETbHBIC
CBOMCTBA M TEPMUYECKAS] YCTOMUYHUBOCTD ), IPUMEHEHUE.

docdop u ero coenuaeHus. Amorponus ¢ocdopa. Pusnyueckue cBoiicTa Gocdopa.
Xumuueckue cBoicTBa pocdopa (peakiuu ¢ KUCIOPOI0M, TaIoreHaMu, MeTaJlJlaMH,
CJIOKHBIMU BEIlIECTBAMU-OKUCIUTEISIMY, 1ejaouaMu). [lonyuenue u npuMeHeHue
docdopa. Xnopuast hochopa. Dochun. Dochuasr. DochopHbI aHTHAPHUL.
Oprodocdopnas u metadocopHasi KUCIOTHI U UX coiu. KauecTBeHHas peakuus Ha
optodocdartsl. Paznoxkenne oprodochoproit kucnotel. [Ipumenenne pochoproi
KHUCIIOTHI U ee cofieil. buonoruueckas ponb gocdaros. [Tupodocdopras kucnora u
nupodocdarer. Oxenp dpocdopa (I1), hoc-popucras kucioTa u ee Cou.
dochopHoBarucras kucnora u ee conu. [loarpynmna yriepona. OGmias
XapaKTEePUCTUKA AJIEMEHTOB IIaBHOM oArpynisl [V rpynmsl.

VYrnepon. Amnnorponus yriaepona. CpaBHEHHUE CTPOCHUS 1 CBOMCTB rpaduTa U ajiMasa.
dynepeH Kak HOBasi MOJIEKyJIsipHasi hopMa yriaepojia. YTrojib: XUMUYECKUE CBOMCTBA,

noJiydeHue u npumenenue yrisi. Kapounel. I'naponu3 kapouma kanbus U Kapouaa
17



amomuHus. KapOupl nepexoaHbix METAIUIOB (3Kene3a, Xpoma | JIp.) Kak
CBEpXIPOYHbIE MaTepuaibl. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOM MPOMBIIUIECHHOCTH.
Oxkcuasl yriepoaa. DIEKTPOHHOE CTPOCHUE MOJIEKYJIBI YTAPHOIO ra3a. YTojb U
YIapHBIM ra3 Kak BOCCTAHOBUTENM. Peakins yrapHoro ra3a ¢ pacruiaBaMu IIeJI0Y€En.
Cunres ¢popmuaro. OOpa3oBaHUe YrapHOTO ra3a MpH HEMOJTHOM CTOPAaHUH YTJIA.
buonornueckoe aeictere yrapHoro rasza. [lonydenne u npuMeHEHHE YTapHOTO rasa.
VYrnekucnsli ra3: NoJlydeHHe, XUMUYECKHUE CBOMCTBA (B3aUMOJEHCTBHE YIIIEKHCIIOTO
ra3a ¢ BOJ[0H, IIeJI0YaMU, MarHueM, IEPOKCUIAMU METAILIOB). DJIEKTPOHHOE
CTPOEHHE YIJIEKUCIIOro ra3a. YrojibHas KuciaoTa u ee coyim. KapooHatsl u
rUAPOKapOOHATHI: UX MOBEAEHUE MPU HarpeBaHuu. KauecTBeHHas: peakius

Ha KapOoHaT-uoH. HaxoxieHne kapOOHATOB MarHus ¥ KajbIusl B IPUPOJIE: KOPAILIbI,
YKEMUYT, U3BECTHSIKU (M3BECTKOBBIE TOPBI, KAPCTOBBIE MEMIEPhI, CTATIAKTUTHI U
CTaJIArMUTHI).

Kpemunit. ®usnyeckue U XUMUYECKUE CBOMCTBA KpeMHU. Peakiuu ¢ yriem,
KHCJIOPOAOM, XJIOPOM, MarHueM, pacTBOpamH Iiesioue, ceposogopoaom. Cunan —
BOAOpPOAHOE coennHenne kpeMHus. Cummuuael. [lonyyeHne n npuMeHEeHNE KPEMHHUSL.
Oxcup kpemuus (IV), ero crpoenue, pusnyeckne U XUMHUECKHAE CBOMCTBA, 3HAYCHUE
B IpUpo/Jie U npuMeHeHrne. KpeMHueBbie KUCIOTHI U UX COMU. [ MApOIn3 CUIIMKaTOB.
CuiiMkaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOPbI. AJTFOMOCHJIMKATHI.

bop. Oxcun 6opa. bopnas kucnora u ee conmu. bypa. Bonopoausie coequaenust 6opa
— Oopanbl. [Ipumenenne coenuHeHu Oopa.

bnaroponnsie (nHepTHbIC) ra3pl. O0IIas XapaKTepUCTHUKA SJIEMEHTOB TJIaBHOM
noarpynibl VII rpynmnel. Oco6eHHOCTH XUMUYECKUX CBOUCTB. [IpuMenenue
0JIarOpOJIHBIX Ta30B.

Jlemoncmpayuu. 1. I'openue Bogoposa. 2. [lomyderue xyopa (OIbIT B IPOOUPKE).

3. OKucHHUTENbHbBIE CBOMCTBA PACTBOPA TUIIOXJIOpUTA HATPHs. 4. ONBITHI ¢ OPOMHOM

Boji0M. 5. [naBnenue ceprl. 6. I'opeHue cepsl B kuciopoje. 7. BzaumopaehcTrue xene-
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3a ¢ cepoi. 8. ['openue cepoBogopona. 9. Ocaxnenue cynbPuaon. 10. CoiicTBa
cepHUCTOro raza. 11. J/lelicTBue KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOTHI HA MEAD U
caxapo3y. 12. PactBopenue ammuaka B Boje. 13. OCHOBHBIE CBOMCTBA pacTBOpa
ammuaka. 14. Karanurrueckoe okuciaeHue ammuaka. 15. Ionyuenue okcuaa azora (11)
Y €T0 OKUCJICHUE Ha Bo3nyxe. 16. JlelicTBUEe a30THOM KUCIOTHI HAa Mefb. 17. I'opeHue
dbocdopa B kuciopoae. 18. [IpeBparmienue kpacuoro docdopa B Oeiblii U €ro
cBeueHue B TemMHoTe. 19. B3anmonetictBue hochopHOro aHruapuaa ¢ BOAOM.

20. O6pasisl rpaduTa, anmasa, kpemuus. 21. I'openue yrapHoro raza. 22. Tymenue
MJIAMEHU YTIIEKUCHIbIM ra3oM. 23. PasnoxxeHue Mpamopa.

Jlabopamopuvie onvimol. 1. [lomyuenue xyopa u u3ydeHue ero cBorcts. 2. CBolcTBa
xJiopcozepxanux oroenupareneit. 3. CoiicTBa Opoma, noja u ux coinei. 4. M3yuenue
CBOMCTB CEPHOM KHUCIIOTHI U €€ coJiel. 5. M3yueHne CBOMCTB BOJHOIO pacTBOpa
amMmuaka. 6. CoiicTBa cosneli ammoHnus. 7. KauecTBeHHas peakiiys Ha KapOOHAT-MOH.
8. McnbiTaHue pacTBOpa CUJIMKaTa HATPUSl MHIUKATOPOM. 9. O3HaKOMIIEHUE C

oOpa3iamu MPUPOAHBIX CUITMKATOB.

2.3. MeTanbl

OO61mmit 0630p 31eMeHTOB — MeTaioB. CBOMCTBA MPOCTHIX BEUIECTB-METAIIOB.
DIEKTPOXUMHUUYECKUN Pl HAMPSHKEHUI METauIoB. MeTaluinyecKue KpucTainuecKue
pemetku. CriaBbl. XapakTepucThKa HanOoJiee N3BECTHBIX CIIaBoB. [lomydyenue u
IIPUMEHEHUE METAJLIOB.

[enounbie MeTasipl. OOnIas XapaKTEpUCTUKA 3JIEMEHTOB IIIaBHOM MOATPYIIIHI |
rpynnsl. CBOKMCTBA IIEIOYHBIX METAUIOB. Pacnio3HaBaHME KaTUOHOB JINTHS, HATPUS U
Kkayms. Hatpuii v kanui — npeacTaBuTENH MIEI0YHBIX METAIUIOB. XapaKTEPHBIE
peakuuy Hatpus U Kanus. [lonydeHnune nienoyHsix MetamioB. OKCHIBI U IEPOKCHIBI
HaTpus U Kanus. CoennHeHus HaTpus U Kaiusi. Colli HAaTpHsl, KaIWsl, UX 3HaYEHUE B
IIPUPOJIE U KU3HM denoBeka. Copa v KM HaTp — BaXKHEHIINE COCAMHEHUS

HaTpUs.
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Bbepunnuii, Marauii, menoyHo3emMenbHble MeTauibl. O0miast XapakTepUCTHKA
AJIEMEHTOB IIaBHOM noArpynnsl Il rpynmel. bepunnuii, Marauii, MeI04YHO3EMEIbHbBIE
MeTaiuibl. AMGOTEPHOCTh OKCHIAa U TUIpoKcuaa Oeprininst. OKpacka MjaMeHH COJIIMU
HIEJIOYHO3EMENIbHBIX METAIUIOB. Maruuii U KajiblMii, UX o01Ias XapaKTepUCTUKA Ha
ocHoBe ToJjoxkeHus B [lepuoandeckoint cucreme snementoB 1. . Menaeneesa u
ctpoeHus: atoMoB. [lonydenue, puznueckre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE
MarHus, KaJiblus U ux coequHeHuil. Coln MarHus U KajbLUs, UX 3HAYEHUE B IPUPOJIE
U JKM3HU yenoBeka. JKecTKOCTh BO/IBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AnromuHuil. PacripocTpaHeHHOCTD B IPUPOJIE, PUZNUECKUE U XUMUUYECKUE CBOWCTBA
(OTHOILIEHHE K KUCIOPOAY, TaJIOT€HaM, paCTBOPaM KHUCIIOT U IIEJI0YEH,
amomotepMmus). [lponsBoncteo amomunus. [Ipumenenne amomMunus. AMPOTEPHOCTb
okcuaa u ruapokcuia amoMuaus. Comm anromunus. [lomHoe pasznoxenue Boon
COJIEH aJIFOMUHUS CO CIa0BIMH JIByXOCHOBHBIMH KUCJIOTaMH. AJTFOMUHATBI B TBEPIOM
BHJIE U B pacTBOpe. KOMIUIEKCHBIE COEAMHEHNSI AITFOMUHMSL.

OmnoBo u cBuHel. duznueckue U XMMHUYECKHE CBOMCTBA (peaKuu ¢ KUCIOPOAOM,
kucioramu), npumeHenue. Comnu onosa (1) u ceunna (II). CBUHILIOBBIN aKKyMYIISITOD.
Mertasibl no604YHBIX moArpymnmn. OO1as XxapakTepucTUKa NePEXOAHbIX METAIOB [—
VIII rpynn. OcoO0EHHOCTH CTPOEHUS aTOMOB MEPEXOHbIX MeTaIoB. O0mme
busnueckne u XxuMuueckue cBoiicta. [Ipumenenne MmeramuioB. Xpom. Ousznyeckue
CBOICTBa XpoMa. XMMUYECKHUE CBOMCTBA XpOMa (OTHOILEHHE K BOASTHOMY Hapy,
KHUCIIOPOAY, XJIOpY, pacTBopaM Kucior). [lonydyeHne u npuMeHeHue Xxpoma.
CoennnHenus xpoma. MI3MeHeHrEe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX U KUCIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHIOB XpOMa C POCTOM CTEIIEHH OKHMCIICHUS.
AmMdotepHbie cBolicTBa okcua U ruapokcuaa xpoma (II). Oxucnenue conei

xpoma (III) B xpomaTel. B3auMHbI€ ITepexo/ibl XpOMATOB U TIUXPOMATOB. XPOMAThI U
IUXpoMathbl Kak okuciutenu. [lomnoe paznoxkenue Bogoit coneit xpoma (1) co

CIa0bIMH ABYXOCHOBHBIMH KHUCJIOTAMH. KommnnekcHbie COCAMHCHHUA XpOMa.
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Mapranen. @u3ndeckrue CBOMCTBA Maprania. XMMHUYECKHE CBOMCTBA MapraHiia
(OTHOIIEHUE K KUCIIOPOY, XJIOPY, pacTBopam Kuciort). [lonydeHne u mpuMeHeHne
maprania. Oxcua mapranna (IV) kak okucnaurens u karanuzarop. [lepmanranart
KaJisl Kak okuciautenb. Okcua u ruapokceua mapranna (II): monydenue u cBolicTBa.
Coenunenust mapranna (II1). Manranar (VI) kanust u manranar (V) kanusi, ux
MOJTyYeHUE.

Kenezo. HaxoxaeHue B npupoje. 3HaUCHUE Kee3a i1 OpraHu3Ma 4eJI0BeKa.
du3nUYecKre CBOMCTBA Xene3a. XMMHUYECKHEe CBOMCTBA )kene3a (B3auMOJICUCTBUE C
KHCIIOPOAOM, XJIOPOM, CEPOM, yrieM, BOJIOM, KUCIOTAMH, pACTBOPaMU COJIEH).
CnunaBbl xkene3a ¢ yriaepoaom. [lonydenue u npumeHenue xene3a. CoenuHeHus
xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cBoiicTB ruapokcua xkenesa (II) u ruapokcuna xxenesa (III). Conu xenesza (II) u
xenesa (I11). Metozas! iepeBosa coseit sxenesa (1) B comu xenesa (I1I) u odopatHo.
[TonHoe paznoxenue Bojaou coseit xxenesa (III) co cnabbiMu IBYyXOCHOBHBIMU
kuciaoramu. OKHUCIUTEIbHBIE CBOMCTBA coequueHui xenesa (I11) B peakiusx ¢
BOCCTAHOBUTEJISIMU (MOAUIOM, CEPOBOAOPOAOM U Meibt0). [{luaHu1HbIe KOMIUIEKCHI
xene3a. KauectBennbie peakiuu Ha noHbl xxenesa (1) u (1I1). @epputsi, ux
MOJIYYEHUE U PUMEHEHUE.

Mens. Haxoxaenue B mpupoje. buonmornueckas ponas. Dusnueckue U XUMHYECKUE
CBOICTBA (B3aUMO/JICHCTBUE C KUCIOPOIOM, XJIOPOM, CEPOMl, KUCTIOTaMU -
okucauTensimu, xiaopuaom xkenesa (111)). Bzaumoneticteue menu ¢
KOHIICHTPUPOBAHHBIMU COJITHON, OpOMOBOIOPOIHON U UOAOBOAOPOTHON KUCIOTAMH
0e3 poctymna Bo3ayxa. [lonyuenue u npumenenue meau. OKCU U TUIPOKCH]T

meau (I1). Comu menu (IT). Mennbiit kynopoc. AMMuakatel meau (1) u meam (I1).
[Tonyuenue oxcuna meau (I) BocctanoBieHuem ruapokcuaa meau (II) riaroko3oid.
[Tonmyuenue xnopuaa u noauaa meau (1).

Cepebpo. duznyeckrue U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C CEPOBOAOPOIOM B

IPUCYTCTBUH KHCIIOPOJIA, KUCIOTaMU-OKUCIUTESIMH). OcaxIeHne okcuaa cepedpa
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IIpU IEWCTBUH I1IE€JI0YU HA COJIM cepedpa. AMMUAKATHI cepedpa Kak OKUCIUTENH.
KauecTtBenHast peakius Ha MOHBI cepedpa. [Ipumenenne cepedpa.

3o0150T0. PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOIEHCTBHUE C XJIOPOM, «LIAPCKOM
BOJKONY). 3010TOXJI0poBOoAopoAHas kuciota. ['uapokcun 3omota (I11). Kommiekcsr
3osiota. CriocoObl BIJIENIEHUS 30J10Ta U3 30JI0TOHOCHOM mopoibl. [IpuMenenue 301moTa.
[uuk. du3nvecKue U XMMUYECKHUE CBOMCTBA (B3aMMO/ICHCTBUE C TaJIOTeHAMU,
KHUCJIOPOJIOM, CEpOii, BOJIOW, pacTBOpaMu KUCIOT U menouen). [lonyuenune u
npuMeHeHue ITMHKa. AM(OTEPHOCTh OKCHJIA M THUIPOKCHUIA IIMHKA. BaykHewe comu
LMHKA.

PtyTh. ®U3nYecKre U XUMUYECKHE (B3aUMOJICHCTBUE C KUCIOPOIOM, CEPOil, XJTIOPOM,
KHCIIOTAMU-OKHUCIUTENSIMU) CBOMCTBA. [lonyueHne u npumMeHeHue pryTu. AMaabrambl
— cmiaBbl pryT ¢ Metaimiamu. Okenp pryta (1), ero monmydenue. Xmopua 1 HOIU
prytu (Il).

Jemoncmpayuu. 1. Komnexkuust metamwioB. 2. Komiekius MUHEPAJIOB U PY/I.
3.Komnekiusa «Xene3o u ero crasby. 4. OxkparBaHue TUIAMEHHU COJISIMU IEIIOYHBIX
Y LIEJ0YHO3EMENIBHBIX METAJUIOB. 5. B3auMozencTeue HaTpus ¢ BoAou. 6. Banmoneii-
cTBHE Kabua ¢ Bogou. 7. Koimekmus «Amomuauiny. 8. [lnaBienue aroMuHus.
9.B3aumozeiicTBre amoMuHUs co menoubto. 10. Amomorepmust. 11. B3aumoneiicteue
XpoMa C COJISTHOM KUCIIOTOM 6€3 mocTyma Bo3ayxa. 12. Ocaxaenne TuapoKcuIa

xpoma (I11)  okuciaeHne ero nepokcuaoM Bogopozaa. 13. Pazoxkenne quxpomara
aMMOHUs. 14. Pa3noxeHue nepokcuia BOAOpoia o ASMCTBUEM AUOKCHIa MapraHia.
15. Ocaxnenne ruapokcuaa xxenesa (1) u okucnenue ero Ha Bo3ayxe. 16. Boeiienenue
cepebpa U3 ero colieit JeHCTBUEM MEIH.

Jlabopamopuvie onvimei. 1. OKpaliiBaHue IJIAMEHU COCTUHEHUSIMHU IIEJIOYHBIX
MeTaIoB. 2. O3HaKOMJIEHUE C MUHEpPAJIaMH U BaXKHEUIINMU COCTMHEHUSIMU
HIEJIOYHBIX MEeTaIOB. 3. CBOMCTBA COENMHEHUI MIETOYHBIX METAIIIOB. 4. OKpacka
IJJAMEHHU COJISIMHU IIEITOYHO3EMENbHBIX MeTalIoB. 14. CBoMCTBa MarHus 1 €ro
coenuuennii. 15. CeoiicTBa coequaennii Kaipud. 16. XKXectkocTh Boapl. 17. CBolicTBa

amomunud. 18. CBoiicTBa coequnennii amoMuans. 19. CBolicTBa 010Ba, CBUHIIA U UX
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coenunenuit. 20. CoiicTBa coenuHeHui xpoma. 21. CBoiicTBa Maprasia u ero
coeuHeHuM. 22. 3yuenne MuHepanoB xenesa. 23. CpoiicTa xene3a. 24. CBolcTBa
MEJIH, €€ CIUIABOB U coequHEHH. 25. CBOICTBA IMHKA U €r0 COCUHEHMUIA.

3. OCHOBBI OPraHUYeCKOM XUMMHU
3.1. OcHOBHbIE MOHATHUSI OPTAHUYECKOIl XUMHUHU
ITosiBnenue U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer u 3anayu
OpraHNYEeCKOU XUMHUU. MeCcTO 1 3HaYCHUE OPraHNYECKOW XUMHUH B CUCTEME
€CTECTBEHHBIX HAyK. B3aMOCBSI3b HEOPraHUYECKNUX U OPraHUYECKUX BELIECTB.
Oco0eHHOCTH OpraHuYecKuX BemecTB. [[puuuHbl MHOTOOOpa3usi OpraHUuYEeCKUX
BelecTB. OpraHYecKre BEIeCTBA B MPUPO/IE. Y TIIEPOIAHBINA CKEJET OpraHuyeCKOou
MOJIEKYJIbI, €r0 TUIIBI: IUKJINYECKHe, anukindeckue. KapOonukinyeckue u rerepo-
HUKINYEeCKUE ckeneThl. KpaTHOCTh XUMUYECKOM CBSI3U (BUBI CBSI3€H B MOJIEKYyIax
OpraHWYECKHUX BEIIECTB: OJUHAPHBIE, IBOMHBIE, TPOMHBIE). FI3MeHeHne sHepruun
CBSI3€1 MEXy aTOMaMU YIJIEPOJia P YBEIUYEHUHN KPATHOCTH CBsI3U. HachlllieHHbIE
Y HEHACBILIEHHBIE COETMHEHUS. DJIEKTPOHHOE CTPOCHHE U XUMUYECKUE CBSI3H aTOMa
yriepoaa. 'uOpuauzaius aTOMHBIX OpOUTANICH, €€ TUIIBI 1JI1 OPraHUuYECKUX
coenuHeHUM: sp3, sp2, sp. OOpazoBaHue G- U TI-CBs3€H B MOJIEKYJIax
OpraHUYECKUX coeAuHEHUM. [I[poCcTpaHCTBEHHOE CTPOCHUE OPraHUIECKUX
COeIMHEHUN. XMMHUECKOE CTPOCHHE KaK MOPSAIOK COEAMHEHUS aTOMOB B MOJICKYJIE
COTJIACHO UX BaJ€HTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUN XUMUYECKOTO CTPOEHUS
opraHnyeckux coequHeHui A. M. byrinepoBa. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
XHUMHYECKOTo CTpoeHust Mosiekyia. CTpykTypHas ¢popmyna. M3omepus u uzomepsl.
CrpyKkTypHas U IpOCTPAaHCTBEHHAs n3oMepust. I3omepus yriaepoaHOro CKeJeTa.
N3omepus nomoxenns. MexkiaccoBas n3omepus. Buapl mpocTpaHCTBEHHON
n3oMepun. OnTuyeckas uzoMepus. ACUMMETPUUECKU aToM yriaepoja. OnTudeckue
AHTUIIOABI. XUPATBHOCTh. XUPAIBHBIEC U aXupalbHbIE MOJIEKYJIBL. [ eomeTpuueckas
uzomepus (Iuc-, TpaHc-uzomepus). OU3NKO-XUMUYECKUE METObI UCCIICIOBAHUS
CTPOEHUSI U PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX CoeIUHEHUU. CHeKTPOCKOMUs

SAMP, macc-criekTpoMeTpusi, nHMpaKpacHask CIIEKTPOCKONUS. DIEKTPOHHOE CTPOCHHE
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OpraHMYECKHUX BEIIECTB. B3anMHOE BIMSIHUE aTOMOB U TPYII aTOMOB. DJIEKTPOHHBIE
a¢dexTel. UHayKTUBHBIN 1 Me3oMepHbIi 3 dekTrl. [IpeacraBienune o pe3oHaHce.
Krnaccudukarus opranndeckux BemiectB. OCHOBHbBIE KJIACCHI OPraHUYECKUX
coequHeHui. [IpuHIMIBI KilaccuuKanum opraHudeckux coequHeHuid. [lonsitue o
dbyakroHanbHOU rpynne. Kinaccudukaus opraHu4eckux CoeTMHEHUH 110
byHKUMOHANBHBIM rpymnaM. ['omosorus. ['omonoru. I"'omonoruueckas pa3HOCTb.
I'omonornueckue pansl. HomeHknaTypa oprannyeckux BemecTs. MexayHapoaHas
(cucremarrueckasi) HOMEHKJIATypa OPraHUYeCKUX BEIIECTB U MIPUHITUIIBI 00pa30BaHUs
Ha3BaHUW OPraHMYECKUX COEAUHEHU. PallnoHanbHass HOMEHKIIATypa.
Knaccuduxarms 1 ocobeHHOCTH opraHnueckux peakuuidl. CriocoObl 3anucen peakiuii
B OpraHnydeckoil xumuu. Cxema u ypaBHEHUE. Y CJIOBUS POBEICHUS PEAKIIMIA.
Knaccudukarms peakiuii OpraHM4eCKuX BEIIECTB 10 CTPYKTYPHOMY MTPU3HAKY:
3aMeIIeHUE, IPUCOEANHEHNE, OTLIEIUICHUE. PeakiinonHble neHTpsl. llepBoHavanbHbie
MOHATHUSA O TUMAX U MEXaHU3MaX OPraHUYECKUX peakuuil. [ OMOIUTUYECKU U
TeTEPOJUTHYCCKUI pa3phIB KOBAJICHTHOW XUMHUYECKOM cBsi3u. CBOOOHOpA UK bHBIN
Y MOHHBIN MeXaHU3MbI peakiuu. [lonarre o cBOOOAHOM pajukaie, Hykieoduie,
anekTpoduie, kapookatnoHe u kapoanrone. O603HaUCHHE HOHHBIX PEAKIINKA B
OpraHn4eckor XuMuu. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEaKIIUU B OPTraHMYECKOM
xumuu. nentudukanus opranndeckux coequHeHuii. ['eHeTnueckas cBsi3b MEXTy
KJIACCAMH OPraHUYECKUX COCTMHEHHM.

Jlemoncmpayuu. Moaenu OpraHu4eCcKux MOJIEKYJI.

3.2. YrieBoaopoabl

AJkaHbl. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI METAHA.
Sp°-rubpuau3aIms opoUTAsIeil aTOMOB Yriepoaa. [ oMOIOrHyecKuil ps| 1 06mast
dopmyna ankanoB. CuCTEMaTUUYECKasi HOMEHKJIATypa alKaHOB U PAJIUKAJIOB.
N3omepus yriaepogHoro ckenera ankadoB. [lonsarue o koHbopmanusax. Ouzndeckue
CBOICTBA aJIKAHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX CBOMCTB. XUMHUYECKUE

CBOMCTBA aJIKAHOB: raorcHupoOBaHuC, HUTPOBAHUC, ICTUAPHUPOBAHUC, TCPMUYCCKOC
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pasziokeHue (MMpoJun3), TOPEHUE KaK OJUH U3 OCHOBHBIX MCTOYHUKOB TEIjia B
MPOMBIIIIEHHOCTH U OBITY, KAaTATMTUYECKOE OKUCIIEHHE, KPEKUHT KaK CIIOCOOBI
MTOJIYYCHUS BAXKHEUIIINX COCIMHEHUN B OPraHUYECKOM CUHTE3€, N30MEpU3als KaK
Croco0 MOTy4YEHUs BHICOKOCOPTHOrO O€H3MHA. MexaHu3M peakiuu
CBOOOTHOPAAMKATILHOT O 3aMeIleHus (Ha TpUMeEpe XJIOPUPOBAHUSI METaHa).
Cunrernueckue cnocoObl MOMy4EHUs aTKaHOB. MeTo/1bl OJIy4eHUS aIKaHOB U3
JIKWIIraIoreHuI0B (peakuus Bropiia), 1ekapOOKCUIMPOBAHUEM COJIEH KapOOHOBBIX
KHCJIOT ¥ 3JIEKTPOJIM30M PAacTBOPOB Cosiel KapOOHOBBIX KUCIOT. Haxoxaenue
QJIKAHOB B MPUPOJAE U NPUMEHEHHE alIKaHOB. [{ukioankanbl. CTpoeHHE MOJIEKYJT
nukioankaHoB. O6miast popmyna nukinoankaHoB. HoMeHkIaTypa UKI0aIKaHOB.
N3oMepust IUKIIOATKAHOB: YIIEPOIHOIO CKEJIETA, MEXKKIIACCOBAs, MPOCTPAHCTBEHHAS
(umc-Tpanc-u3zomepusi). HampspkeHHble 1 HeHanpshKeHHbIe TUKIbl. Crennduka
CBOMCTB LIUKJIOAJIKAHOB C MaJIbIM Pa3MEPOM LUKJIA. XUMUUYECKHUE CBOMCTBA LIUKIIONPO-
NaHa: TOPEHUE, PeaKIMKU NPUCOEAUHEHUS (THIPUPOBAHUE, TPUCOECTUHEHNE TAJIOT€HOB,
raJIOr€HOBOI0PO/IOB, BO/IBI) M ITUKIIOTEKCAHA: TOPEHHE, PEAKIIUK PAJUKATIHLHOTO
3aMelleHus (XJIOpupoBaHue, HUTpoBanue). [lonydyenne HUKI0aIKaHOB U3 aJIKaHOB

U UTaJOr€HAIKaHOB.

AJIKEHBI. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI STUJICHA.
SpZ—FI/I6pI/II[I/IBaLII/I}I opOuTasell aToOMOB yrjiepoja, 6- U TT-CBS3H. | OMOJIOTHYECKUA Psify
u obmras popmyna ankeHoB. HomenknaTypa ankeHoB. M3oMepus alnkeHOB:
YIJIEPOJHOTO CKEJIETA, MTOJIOKEHHS KPaTHOM CBSI3U, MPOCTPAHCTBEHHAS
(reomeTpryeckast 30MEPUs, UM LUC-TPaHC-U30MepHs), MexKiIaccoBas. Ousndeckue
CBOMCTBA AJIKECHOB. XMMUYECKHUE CBOMCTBA AIKEHOB. Peakinu 351eKTpoPrIbHOTO
MPUCOEAUHEHUS KaK CIOCO0 MOTy4yeHUs (PYHKIIMOHATBHBIX MPOU3BOIHBIX
YIJIEBOAOPOIOB: TUAPUPOBAHUE, TAIIOTEHUPOBAHUE, THIPOTAJIOT€HUPOBAHNUE,
ruapaTanus alkeHoB. MeXaHu3M 3JIeKTPO(UILHOrO NPUCOEANHEHNS K AJIKEHAM.
[IpaBmio MapkoBHUKOBA U €r0 OOBSICHEHUE C TOYKU 3PEHUS AJICKTPOHHON TEOPHUH.
PanukanbHOe mprcoeAMHEHUE OPOMOBOIOPO/IA K aJTKEHAM B MPUCYTCTBUU MEPEKUCEN.

B3aumoneiicTBre akeHOB ¢ OPOMOM U XJIOPOM B Ta30BOil ¢aze Mpu BHICOKOU
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TeMIeparype uik Ha cBeTy. OKUCIEHUE aJTKEHOB: TOPEHUE, OKUCICHUE KUCIOPOJIOM B
npucyrctBun xjaopunos namutaaus (1) u meau (II) (Bakep-npouecc), okucieHue
KHCIIOPOJIOM B MPUCYTCTBUU cepedpa, OKUCICHUE TOPSYUM MOAKUCICHHBIM
pPacTBOPOM TE€pMaHraHaTa KaJiusl, OKUCICHUE TTIEPMAaHTaHaTOM Kajus (peakius
Barnepa), o3zonupoBaHue. KauecTBeHHbIE peaklii Ha JBOMHYIO CBSI3b.
[TpompbiiieHHBIE U Ja00paTOPHBIE CIIOCOOBI MONydeHus ankeHoB. [lonydenue
QJIKEHOB JErMAPUPOBAHUEM AJKAHOB; PEAKIMEN SITMMUHUPOBAHUS U3 CIIUPTOB,
rajoreHajakaHoB, AurajgoreHankanoB. [IpaBuso 3aitnieBa. [TomuMepu3zaiius aJKeHOB.
[Tonmnmepuzanus Ha karanmszaropax Llurnepa—Harra. [ToanaTuneH kak KpynmHOTOH -
HaXXHBIM MPOAYKT XUMHUYECKOTO NMPOU3BOACTBA. [[ppuMeHeHne ankeHoB (3TUJIEH U
MIPOITHJICH).

Anxamuensl. Knaccudukanus amkaareHoB 10 B3aHMHOMY PaCIlONIOKEHUTO KPAaTHBIX
cBsi3eil B MoJieKyse. OCOOEHHOCTH JIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS
COTPSDKEHHBIX alikaaueHoB. O6mas hopmyna ankagueHoB. Homenknatypa u
M30MEpHs ATKaINEHOB. OU3NYECKHE CBOMCTBA aKaAuCHOB. XMMHUYECKHE CBOMCTBA
IKAJMEHOB: pEaKIUU MPUCOETUHEHUS (TUAPUPOBAHUE, TAJIOTCHUPOBAHUE), TOPEHUS U
nonmumepuzaund. 1,2-u 1,4-Ilpucoequnenne. [lonyuenne ankaguenos. CuHTe3
OyragueHa u3 6yrana u stanona. [lomumepuzanus. Kayayku. Bkinag C. B. JleOeneBa B
IIOJIyYEHNE CUHTETUYECKOrO Kayuyka. Bynkanuzanus kayuykos. Pe3nna.
MHuoroo0pa3re BUI0B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA M TIPUMCHECHHE.
AJIKUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI allETUIIEHA.
Sp-ruOpuIn3aIys opouTaNIell aTOMOB yriieponaa. [ 'oMonorundeckuii ps u oomas
dbopmyna ankuHoB. Homenkiarypa ankuHoB. M3oMepus aJKWHOB: YTIEPOIHOTO
CKeJIeTa, MOJIOKEHUSI KpaTHOM CBSI3U, MeKKiIaccoBas. dusnueckue CBOMCTBA aIKMHOB.
XUMHUYECKUE CBOMCTBA ATKMHOB. Peakiuu mpucoeuHeHus Kak crnoco0 Mmoxy4eHus
MOJIMMEPOB U APYTUX MOJE3HBIX MPOAYKTOB. [ uipupoBanue. Peakunu
MPUCOEIMHEHUS TaJIOT€HOB, TaJOT€HOBOIOPOIOB, BOAbL. TpuMepu3zanus u
auMepu3anud anetuieHa. Peakunu 3amenenusi. KucaorHele CBOMCTBA AIKUHOB C

KOHIIEBOW TPOMHOM CBSI3bI0. AlleTUJICHUIbI. B3aumoaeicTBIE alleTUIICHUIOB C
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rajioreHajikanamu. ['openue anerusieHa. OKUCICHUE ATKMHOB paCTBOPOM
nepManranara kanus. [lomydenne aneTuieHa mupoin30M MeTaHa v KapOUIHBIM
MeTooM. CHHTE3 aJIKHHOB aJIKUJIMPOBAaHUEM alleTWiInI0B. [lpumenenue anerusieHa.
["openue areTnneHa Kak MICTOYHUK BHICOKOTEMIIEPATYPHOTO MJIAMEHH JJIsi CBAPKH U
PE3KU METaJLIOB.

Apensl. Mcropus otkpeiTus 6en3ona. [lonsatue 06 apomatuanoctu. [Ipasuino
Xrokkens. Hebenzonnnpie apomarnyeckue cucreMbl. COBpeMEHHbBIE TTPECTaBICHUS
00 PJIEKTPOHHOM M MPOCTPAHCTBEHHOM cTpoeHnu OeH3ona. O01as hopMyna apeHOB.
N3oMepust 1 HOMEHKJIaTypa roMoJioroB 0en3ona. M3omepus nu3zaMenieHHbIX O€H30J10B
Ha mpuMepe KeuiooB. Puznyeckue cBocTBa OeH301a. XMMHUECKHUE CBOWCTBA
O0eH3oma. Peakiuu 3amerieHus B OEH30JIbHOM spe (JeKTpOoDUIBHOE 3aMEILICHUE):
raJoreHUpOBaHUE, HUTPOBAHUE, AIKUIUPOBAHUE, AlIUIUPOBAHUE, CYJIb()UpPOBAHHE.
MexaHu3M peakiuu 3JaeKTpodUIbHOr0 3aMeleH s, Peakiiuu npucoeAnHeHust K
OeH3ony (ruapupoBaHue, raTIoreHupoBaHue (XJIOpUpPOBaHUE Ha CBETY)). Peakius
ropenus. OcoOeHHOCTH XUMHUYECKHUX CBOMCTB JIKMJIOEH30JI0B Ha MIPUMEPE TOIYOJIa.
B3anmnoe BiusiHEE aTOMOB B MoJieKyJe Toiyona. [IpaBuina opueHTanum
3aMeCTHUTeNel B peaklMsIX 3aMelIeHUs, COTIacOBaHHasl U HECOITIaCOBaHHAs
OpHeHTallMs. XJIopupoBaHue Tomyosia. OKUCIEHUE aTKUIOEH30I0B PAaCTBOPOM
nepMaHraHara Kaiaus. [ anorenupoBanue ajakuiaOeH3010B B OOKOBYIO LIETIb.
HutpoBanue nutpobenzona. [lonydenne 6en3ona u ero romosnoros. [Ipumenenue
roMosioron OexzoJia. [loHsTre 0 MOMUSAAEPHBIX apeHaX, UX PU3HOJIOTUYECKOE
JICICTBHE HAa OPTaHU3M YEJIOBEKA.

['eneTrueckas CBS3b MEXKIY pa3IMUYHBIMU KJIacCaMu yrieBo10poaoB. KauecTBeHHbIE
pEaKINK Ha HEMPEIeIbHbIE YTIIEBOIOPOIbI.

["anmoreHOnpoOn3BOHBIE YTIEBOJOPOIOB. DJIEKTPOHHOE CTPOCHUE
raJlOreHONPOU3BOIHBIX YIII€BOJOPOI0OB. Peakiinu 3amerienns ratoreHa Ha
THIPOKCHUII, HUTPOTPYIIITY, [IHAHOTPYIITY, aMUuHOrpymmy. JleiictBue Ha

raJIOr¢HITPOMU3BOAHBIC BOAHOI'O U CIIMPTOBOI'O pacCTBOpa ICJI09H. CpaBHCHI/Ie
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PEaKIMOHHON CIIOCOOHOCTHU aNKUI-, BAHWI-, (DEHUII- U OCH3UITaJOreHUI0B.
B3aumMopelicTBue AUTraioreHajaKaHoB ¢ MarHueM U UHKOM. [loHsiTHe

0 METAJUTIOOPTaHUYECKUX COCTUHEHUAX. MarHuiopranndyeckue coequHeHus. Peaktus
['punbspa. Micnonb3oBaHKe rajior€HOMPOU3BOAHBIX B ObITY, TEXHUKE U B CHHTE3E.
Lemoncmpayuu. 1. CocTaBiieHre MOJIENIEN MOJIEKYJT alkaHoB. 2. bpomupoBaHue
rekcaHa Ha cBery. 3. ['opeHue MeraHa, S3TWIeHa, alueTuwieHa. 4. OTHOIIEHHE METaHa,
ATWJICHA, alleTUJIeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa Kajius U OpOMHOM BOJIE.
5. IlonyuyeHue 3TUIeHA peakuen neruaparanuu stanona. 6. [lonydenue aneruneHa
TUAPOSIM30M KapOuzaa kaibius. 7. OKMCIeHUE TOIyoJia pacTBOPOM MepMaHraHaTa
kanus. 8. [lonyueHue cTrposa AenojuMepru3alueil NoJuCcTUpPoiIa U UCIIBITAHUE €ro OT-

HOIICHUA K paCTBOPY IICpMaHIraHaTa KaJlni.

3.3. Kucjopojaconepxanyue opraHudecKue coeuHeHs!

Cruptel. Knaccudukanus, HoMeHKIaTypa U ©30MepHsl CIUPTOB. ['oMonoruueckuit
psin v oOuias popmysa MpeneabHbIX OJJHOATOMHBIX CIUPTOB. PU3NYECKUE CBOWCTBA
NpeebHbIX OTHOATOMHBIX CIUPTOB. BoopoaHas cBsA3b MEXAY MOJIEKYJIaMU U

ee BIUSHUE Ha PU3NUYECKHE CBOMCTBA CIIUPTOB. XUMUUYECKHE CBOMCTBA CITUPTOB:
KHCJIOTHBIE CBOMCTBA (B3aMMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTaHOBJICHUS
HaJIM4YMsI THAPOKCOIPYIIBI); PEAKIUH 3aMEIIEHHS THIPOKCHUIIBHOW TPYIIIBI HA TaJIOreH
KaK CII0CO0 MOJTYyYEHUsI pACTBOPUTENIEH; MEKMOJIEKYJISIPHASL M BHYTPUMOJIEK YIS PHAS
JeruapaTaius; 00pa3oBaHHUe CIO0KHbBIX 3PUPOB C HEOPraHUYECKUMU U
OpPraHMYECKUMU KHCIIOTAMH; TOpeHHe; okuciieHne okcuaom meau (1), mogkucneHHpIM
pacTBOpPOM IEpMaHraHaTa Kajiaus, XpOMOBOW CMECHIO; PEAKIIUH YTIIEBOLOPOIHOTO
paaukana. CpaBHEHUE PEAKITMOHHOW CIIOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX U
TPETHUYHBIX OJHOATOMHBIX CIMPTOB B PEAKIMU 3aMEIEHUs. AJIKOTOJATHL. [ naponus,
AIKWIMPOBaHUE (CUHTE3 MPOCThIX 3(hrpoB 1o Bunbsimcony). Ddupsl pochopHbIx
kuciotT. Poibs MoHO-, u- 1 TpudochaTroB B OMOXMMHUUECKHUX MPOIIECCaX.
[IpoMmbinieHHbIN cuHTE3 MeTaHoa. [lonydenue s3TaHomna: peakius OpoxeHus

I'IIOKO3BL, THApaTaluAa 3TUJICHA. HpI/IMeHeHI/Ie MEC€TaHOJIa KU OTaHOJIA.
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duznonornyeckoe JeHCTBUE METaHOJIA U ATAHOJIA HA OPraHU3M YeJIOBeKa.
MHoroaToMHbl€ COUPTHI. DTUIIEHTJIMKOJIb U TIULUEPHH KaK MPEACTaBUTENN
IPEEIbHBIX MHOTOATOMHBIX CIUPTOB, UX (PU3NYECKUE U XUMUYECKHE CBOICTBA.
KauecTBeHHas peakiivisi HA MHOTOAaTOMHBIE CIIUPTHI U €€ PUMEHEHHE TS
pacrno3HaBaHus INIMIEPUHA B COCTABE KOCMETUYECKUX CpeAcTB. CUHTE3 INOKCaHa U3
ATUJICHIIMKOINIA. TOKCUYHOCTh THIICHIIUKOIIS. [IpakTnyeckoe mpumMeHeHue
STUJICHIJIMKOJISA U [NIMLEPUHA.

[TpocTbie 3dupbl Kak U30MEPBI MPEAEIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE UX
(bu3MUECKUX U XUMUYECKUX CBOMCTB CO CIUpTaMu. Peakiiust pacuienyieHus mpocThiX
3¢upoB noa0Bo0po1oM. [lepokcuabl mpocThiX 3(hUPOB, MEPHI MPETOCTOPOKHOCTH
pu paboTe ¢ HUMHU.

®enonbl. CTpoeHHEe, U30MEPUS U HOMEHKIIaTypa (heHos0B. B3anMmHoe BiusiHuE
aToOMOB B MoJiekyJe ¢peHona. dusnueckue u XUMHUUYECKUE CBOWCTBA (heHosa U
Kpe3070B. KucnorHeie cBoiicTBa ()eHOJIOB B CPABHEHUU CO CIIMPTAMHU: PEAKIINH C
HaTpueM, TUIPOKCUIOM HaTpus. Peakuuu 3amenieHus: B 0€H30JbHOM KOJIbIIE
(ranoreHupoBanue (OpoMupoBaHue), HUTpoBaHue). [IpocTeie 3pupbl peHonoB.
Oxucnenue dpenonos. KauectBennsie peakiuu Ha (enoun. [lonydenue denona.
[Ipumenenue ¢genona.

KapOonuibHble coeuHeHus. AJNbIETHIbI U KETOHBL. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOHWILHOW IPYIIIbI, €€ MOISPHOCTD U
noJsipuzyeMocts. Kinaccudukanus anbaeruioB u KeToHoB. CTpoeHue NpeaenbHbIX
anpsieruaoB. ['oMmonornyeckuii psija, HOMEHKIATYPa, U30MEpUs MPEAEIbHbIX
anbsieruoB. CTpoeHre MOJIEKYJIbI alleToHa. ['oMooruyeckuii psiji, HOMEHKIaTypa 1
n3oMepust KeToHOB. O01as GpopMyna npeneabHbIX adbIETUA0B U KETOHOB.
dusznueckue cBoiicTBa (popmalibJerua, aleraibaeruaa, aierosa. Ilonstue o
KETO-€HOJIbHOW TayTOMEpUU KapOOHWIbHBIX COeAMHEHUM. XMMUYECKUE CBOMCTBRA
IPEJENbHBIX JIbJIETHI0B U KETOHOB. MeXaHU3M peakIK HYKJI€0(pUIbHOIO
MPUCOEIUHEHUS 110 KapOOHMIIBHOM rpymie. Peakiiuu nprucoeAMHEHUs! BO/bI, CIUPTOB,

IIMaHOBOIOPOa U TUIpocyiIbhuTa HaTpus. [lomydeHue arneraneil 1 KeTaeu.
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CpaBHeHUE PeaKIIMOHHOM CTIOCOOHOCTH aJIbJIETUIOB U KETOHOB B PEAKIUSAX
npucoennuHeHus. Peakium 3aMenenuss aToMOB BOIOPOA IIPH YTIIEPOJHOM aTOME Ha
rasiored. [lonmumepuzanus hopManpaeruaa u aneraibaeruaa. CUHTE3 CIUPTOB
B3aMMOJICHCTBUEM KapOOHUJIBHBIX COEIMHEHU ¢ peakTUBOM [ punbsipa. Okucienue
KapOOHWIbHBIX coenHeHn. OCOOEHHOCTH peaKuu OKHUCIeHUs alleToHa. CpaBHEHUE
OKHCJICHUSI aJIbJIETHIOB U KETOHOB. [ nipupoBanue. BocctaHoBieHHEe KapOOHUIIBHBIX
COeIMHEHUM B cnupThl. KauecTBEHHbIEC peakliMi Ha albJACTUAHYIO TPYIITY (peakuus
«cepedpsAHOro 3epKaay, B3auMoaeicTere ¢ ruapokcuaom meau (11)).
AJBJOTBEHO-KPOTOHOBAS KOHAEHCAIIUS albIETU0B U KETOHOB. OCOOEHHOCTH
dopmanbaeruna. [lonyueHune npenenbHbIX allbJETUI0B: OKUCICHUE CIIUPTOB,
rujapaTanus aneruieHa (peakuus KydepoBa), okucieHUEM dTUIIEHA KUCIOPOOM B
npucyrcTBuu xiopuaa namiaaus (I). Ilomydenue anerona okucIeHHEM MPOMaHoa-2
U Pa3IoKEHUEM KalbIIMEBOU MM OapUeBOil COIM YKCYCHOM KUCIOThI. TOKCUUHOCTD
albJIeruA0B. BaxkHeilne npeacTaBuTeNn aabIeruI0B U KETOHOB: (hOpMaIIbIET /I,
YKCYCHBIN albJErU/l, alleTOH U UX ITPAKTUYECKOE UCIIOJIb30BAHUE.

Kap6onoBbie kucnotel. CTpoeHHE NpeAeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT.
Krnaccudukarus, nzomepusi 1 HOMEHKJIATypa KapOOHOBBIX KUCIOT. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOU Ipyniibl. ['oMonoruueckuil psaa u oduias
dbopmyIna npeaenbHbIX 0THOOCHOBHBIX KAPOOHOBBIX KHCIOT. PU3NYECKUE CBOMCTBA
MPEeEIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT HA MIPUMEPE MYpPaBbUHOM,
YKCYCHOM, TIPOITMOHOBOW, NAJIbLMUTHHOBOM U CTEAPUHOBOM KHUCIOT. BogopoiHbie
CBSI3H, acCOIMasl KApOOHOBBIX KUCIOT. XMMHUYECKUE CBOMCTBA MPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. KMCIIOTHBIE CBOMCTBA (M3MEHEHNE OKPACKU
WHJIUKAaTOPOB, PEAKLIMMU C aKTUBHBIMHA METAJUIAMH, OCHOBHBIMH OKCHUJIaMH, OCHOBA-
HUSAMH, COJIIMH ). I3MeHeHne criibl KapOOHOBBIX KUCIIOT MPU BBEJACHUH JTOHOPHBIX U
aKIIENTOPHBIX 3aMecTUTeNe. B3anmoeiicTBre KapOOHOBBIX KHCJIOT CO CHUPTaMHU
(peakuus dTepuduranum), oOpaTUMOCTh PEaKIIUK, MEXAaHU3M PEAKIINU dTePUPUKAIINH.
["anorenupoBaHre kKapOOHOBBIX KUCJIOT B OOKOBYIO 1enb. OCOOEHHOCTU XUMHYECKUX

CBOMCTB MypaBbUHOW KHUCIIOTHI. [lomydeHune npeaeapHbIX 0THOOCHOBHBIX KapOOHOBBIX
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KHUCJIOT: OKHCIICHHE aJIbJAETHIOB, OKHCIICHUE IEPBUYHBIX CIUPTOB, OKUCICHUE
QJIKAHOB Y aJIKEHOB, THIPOJIM30M I'€MHHAIBHBIX TPUTAIONEHUI0B. B3anmonencreueM
peakTuBa [ 'puHbsApa ¢ yraekucisiM ra3oM. [lonydenne MypaBbHHON B YKCYCHOM
KHUCJIOT B IPOMBIIUIEHHOCTH. [[puMeHnenne MypaBbMHOM U YKCYCHOM KHCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KMCIIOTHI: 00IIKE CLIOCOOBI MOTY4EHHs, 0COOEHHOCTH
xumMuueckux cBoucTB. [llaBeneBas u MmanoHOBast KMCIIOTA KAK MPEACTABUTENN
TUKapOOHOBBIX KHCIOT. CHUHTE3bI HA OCHOBE MaJIOHOBOIO 3(upa. AHTUIAPUIBI U
UMUIBI JUKApOOHOBBIX KUCIOT. HenpeaenbHble 1 apoMaTHUYE€CKUE KUCIIOTHI:
OCOOEHHOCTH UX CTPOCHHS U CBOMCTB. [IpuMeHeHne O€H30MHON KHUCIIOTHI.
Apomarnueckue TUKapOOHOBBIE KUCIOTHI ((raneBas, nzodraneBas u TepedraieBas
KHUCJIOTHI): TPOMBIILJIEHHBIE METOIbI TOJy4YeHUs U ipuMeHeHue. [louarue o
THJIPOKCUKAPOOHOBBIX KUCIOTaX U UX MPEACTABUTENIAX MOJIOYHOM, TUMOHHOM,
s0JI0YHOM ¥ BUHHOM KUCJIOTaX.

Beicine npenenbHbIe U HENIPeAeIbHbIE KapOOHOBbIE KUCIOTHI. 3HAYEHUE U
npUMEHEHHEe KapOOHOBBIX KHCIOT. D yHKIIMOHATIbHBIE TIPOU3BOIHBIE KaPOOHOBBIX
KHUCJIOT. XJIOPAHTUAPUJIBI M aHTUJIPUIbI KAPOOHOBBIX KUCIIOT: OJyY€HHUE, TUAPOIIN3.
B3aumoneiicTBre XJI0paHTHAPUIOB C HYKIICOUIbHBIMU peareHTaMu. [lonmydenue
CJIOXKHBIX 2(PUPOB C UCIIOJIIb30BAHUEM XJIOPAHTUJIPUIOB U AHTUAPUIOB KUCTIOT.
Crnoxnbie 3¢upbl. CTpoeHHe, HOMEHKIIATypa U H30MEPHS CIIOKHBIX 3(pUpOB.
CrnoxHble 3UpPbI KaK U30MePbl KAPOOHOBBIX KUCIOT (MEXKKIACCOBasT H30MEPHSI).
CpaBHeHue (pU3MYECKUX CBOMCTB M PEAKIIMOHHOM CIIOCOOHOCTH CJIOKHBIX 3(UPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. [ ponn3 cinoxkHbIX 3¢pupoB. CriocoOs!
MOJIYUYEHHUSI CIIOKHBIX 3PUPOB: dTeprduKaLMs KapOOHOBBIX KHCIIOT, allJIMPOBAHKE
CIIMPTOB M JIKOTOJISITOB FaJIOT€H AaHTHPUIAMH U aHTUIPUIAMHU, ATKHJINPOBAHKE
KapOokcuinaT-uoHoB. CHHTE3 CIOXHBIX 3QupoB PpeHonoB. CrnoxkHbIe 3PUpHI
HeopraHudeckux kuciot. Hurtpormuuepun. [IpumeHenue ciioxxHbix 3(pMpoB B
NUIIEBON U mappOMEepHON TPOMBILUIEHHOCTH. AMU/IbI KapOOHOBBIX KHUCIOT:
MOJIyY€HHE U CBOMCTBA Ha npumepe aueramuja. [lonsatre o HUTpUIax KapOOHOBBIX

kucioT. [{uanruapuabl. Conu KapOOHOBBIX KUCIIOT, UX TEPMUUYECKOE Pa3IOKEHUE
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B MIPUCYTCTBUU 1en0ouu. CHUHTE3 KapOOHUIIBHBIX COCTUHEHUN Pa3ioKeHUEM
KaJIBITUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Lemoncmpayuu. 1. B3anmoericTBue HaTpUs ¢ 3TaHOIOM. 2. OKHCIIEHHE 3TaHOJa
okcuzom menu (I1). 3. Topenue stanona. 4. BzaumoseicTBre TpeT-0yTHIOBOTO
cnupTa ¢ colisiHon kucnotou. 5. Mogodopmuas peakiusa. 6. OnpenencHue ajibIerujioB
MIPU TTOMOIIM Ka4yeCTBEHHBIX peakiuii. 7. OKUCIICHHE aJlbIETH/IOB ITIEPMaHTaHATOM
KaJInsL.

Jlabopamopuvie onvimol. 1. CBolicTBa 3TUII0BOTO crinpTta. 2. CBOMCTBA IIHIIEPUHA.
3. CpotictBa ¢enomna. 4. CroiictBa popmanuua. 5. CBOICTBa YKCYCHOM KUCIIOTHI.

6. Conmu KapOOHOBBIX KHUCIIOT.

3.4. A30T- U cepocojep:Kale coeIuHEeHUs

HutpocoenuHeHus. DIEKTPOHHOE CTPOEHUE HUTPO-rpymnsbl. [lomyduenue
HUATPOCOEINHEHUN. BOCCTAaHOBIEHNE HUTPOAPEHOB B AMHUHBL. APOMaTUYECKUE
HUTPOCOEINHEHHSI. AKLIEITOPHBIE CBOMCTBA HUTPOTIPYIIBL. AJIbIOJIBHO-KPOTOHOBAS
KOHJICHCAIIUsl HUTpocoeTuHeHu. B3priBuarsie BemecTBa. AMunbl. Kiaccudukarus
I10 TUILY YIJIEBOAOPOAHOIO paAvKajla U YACIy AMUHOIPYIII B MOJIEKYJIE,
HOMEHKJIATypa, U30Mepus aMuHOB. [lepBUUHbBIEC, BTOPUYHBIE U TPETUYHBIE AMUHBI.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MPEAEIbHBIX aMUHOB. Dusnyeckue
CBOMCTBA AMUHOB. AMMHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKIIUH C BOJIOM,
kuciaoramu. Coiu alnKuiIaMMOHMS. Peaknys ropeHuss aMHHOB. AJIKWJIMPOBAaHUE U
AWJINPOBAHUE AMUHOB. Peakiny aMrMHOB ¢ a30TUCTOM KuCaoTou. [lonsATHE O
YEeTBEPTUYHBIX aMMOHHMEBBIX OCHOBaHUAX. HuTtpo3zoamunsl. MeTtoas! nuaeHTudukanuu
IIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [loydeHre aMUHOB AIKUJIIMPOBAHUEM
aMMMaKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOAHBIX YIJIEBOAOPOAOB, U3 CIIMPTOB.
[IpumeHneHne aMuHOB B (hapMaleBTUYECKON TPOMBIIIUIEHHOCTH. ApOMaTHYECKUe
aMUHbl. AHWINH KaK IPEICTaBUTEIb apOMaTUIECKUX aMUHOB. CTpPOCHHE aHUIIMHA.

BzanmHoe BiusHue rpyair arToOMOB B MOJICKYJIC aHUJIMHA. Bmusanue 3amecTureneii B
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apOMaTUYECKOM SIJIpe Ha KUCIOTHBIE U OCHOBHBIE CBOMCTBA apyuiIaMUHOB. [IpuynHbI
ocna0JIeHHUsI OCHOBHBIX CBOMCTB aHUJIMHA B CPABHEHUU C aMUHAMU IIPEJIEIBHOTO ps/a.
XUMHYECKUE CBOMCTBA aHUJIMHA: OCHOBHbBIE CBOWMCTBA (B3aMMOECHCTBHE C
KHCJIOTAMM); pEAKIIMK 3aMEUIEHUSI B apOMAaTHUECKOE PO (raJIoreHUpOBaHUE
(B3auMozeiicTBrEe ¢ OpOMHOI BOJI0M ), HUTPOBaHKE (B3aUMOCHCTBUE C a30THOM
KHCJIOTOM), CyNb(UpPOBAHUE); OKUCIICHNE; AIKWIIMPOBAHUE U AllUJIMPOBAHUE IO AaTOMY
a30Ta). 3aluTa aMUHOTPYIIIBI IPU PEaKIIMA HUTPOBAHUS aHUJIMHA. ALIETAaHWIHI.
Huazocoenunenus. JlnazoTupoBaHue NepBUYHBIX apUIaMUHOB. Peakiuu
JIMA30COEIMHEHH C BBIJICTICHUEM a30Ta. Y CJIOBHS a30COUYETaHUs, a30- U IMa30COCTaB-
Jsromye. A30KpacuTeNnt, 3aBUCUMOCTb UX cTpoeHust oT pH cpenbl. THIUKaTOPBL.
[Tonydyenne anunuHa (peakius 3uHUHA). AHWIMH KaK ChIPbE JIJIsl TPOU3BO/ICTBA
AHWJIMHOBBIX Kpacuteneld. CUHTE3bl HA OCHOBE aHW/IMHA. CepoOpraHnyecKue
coeauHenus. IlpencraBnenue o ce-poopraHnyecKux coeuHeHusaX. OCOOEHHOCTH UX
CTPOEHHUsI U CBOMCTB. 3HAYEHHUE CEPOOPTaHNYECKUX COCTUHEHUM. | eTepOIUKIIbIL.
A30T-, KHCIIOPO/I- U CEPOCOIepIKAIINE TeTepOUKiIbl. DypaH, TUPPOJI, THOPEH U
MMH/J1a30]1 KaK MPEACTABUTENHN IS TUWICHHBIX reTepoukiioB. [Tpupoaa
apOMaTUYHOCTHU MATHYIIEHHBIX T€TEPOLMKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbI
NUppOJIa, APOMATUYECKHI XapakTep MoJieKyibl. KHcioTHBIE CBOMCTBa MUPpPOJIA.
Peakuuu ruapupoBanus rerepoukioB. [lonstre o npupoaHsx noppupuHax —
xnopoduiie u reme. O6mIMe MpeacTaBieHus 00 UX poiiu B )kuBo npupose. [lupunun
KaK MPEeJICTaBUTENb IIIECTUYJICHHBIX T€TEPOIMKIIOB. DIEKTPOHHOE CTPOCHUE
MOJIEKYJIbI IUPUMHA, APOMATUUECKUN XapaKTep MOJIeKybl. OCHOBHBIE CBOKCTBA
nupuanHa. Paznudue B npo sIBIEHUH OCHOBHBIX CBOMCTB MUPPOJIA U MUPUIUHA.
Peakiuu nupuanna: 31eKTpoGUiIbHOE 3aMelIeHUE, THIPUPOBAaHNE, 3aMEIICHHE
aTOMOB BOJIOpO/ia B B-ITOJIOKEHUH Ha TUAPOKCOrpymiy. [IMKOIMHBI U UX OKUCIIEHUE.
Kero-eHonbHas TayToMepust B-rugpokcunupuanHa. Tayromepus
B-ruppokcunupuarHa u ypauuia. [Ipeacrasnenue 06 umunasone, nunepuanHe,
NUPUMUIUHE, UHI0JI€, HUKOTUHE, aTPOIMHE, cKkarone, Gypdypoiie, THCTUANHE,

TMCTaMUHC, ITYPUHC, TYPUHOBLIX U TUPUMUJIUHOBBIX OCHOBAHUAX.
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Lemoncmpayuu. 1. OCHOBHBIE CBOMCTBA aMUHOB. 2. KauecTBEeHHbIE peaklii Ha

aHWIMH. 3. AHUIMHOBBIE KpacuTenu. 4. OOpa3ibl reTepourKINYEeCKUX COSTUHEHHM.

3.5. buosiornyecky aKTUBHbIE BellleCTBA

Kupsi kak cioHbIE 2QUPHI TIUIEPUHA U BBICITUX KAPOOHOBBIX KUCIIOT.
PacturenpHbIe ¥ ) KUBOTHBIE KUPBI, UX COCTaB. DU3NYECKHE CBOKWCTBA KUPOB.
XUMHYECKUE CBOMCTBA KUPOB: THAPUPOBAHUE, OKUCICHUE. [lepokcuaHoe OKUCIIeHUE
xupoB. [Iporopkanue >xupoB. [ MaAPOIN3 UM OMBIJICHUE )KHPOB KaK CIIOCOO
MPOMBIIIJIEHHOTO TIOJIYY€HHsI COJIEH BBICIIUX KapOOHOBBIX KUCIOT. ['uaporenusaus
#upoB. [Ipumenenne xupoB. MpLI4 Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. Mororiue
cBoiicTBa MblIa. [Ipencrabnenue o munuaax. OOIIMe MpeICcTaBIECHUS O
OHMONOrnYecKuX (PyHKIUIX JIUTUIOB.

VYrnesoasl. OO6mias ¢popmyna yrieBojgoB. Knaccudukaius yrieBogaoB. MoHO-, OJIHTO-
U nonucaxapuibl. @u3N4ecKre CBOMCTBA U HAXOXKICHUE YIIIEBOJIOB B MPUPOJIE (Ha
puMepe TIIIOK03bI U GPYKTO3bl). JIMHEHHAS U [TUKIUYecKas (GOpPMbI TIIFOKO3bI U
¢bpykro3bl. [Tupanossl u pypanossl. @opmyinel Guiiepa u  Xeyopca. [lonstue o
TayTOMEPHH KaK BUEC H30MEPUU MEKY [UKIMIECKON U JTHHEHHOU opMaMHu.
Onruyeckasi U30Mepus TIIFOKO3bl. XMMUYECKUE CBOMCTBA IITIOKO3bI: OKUCIICHUE
XJIOPHOM MK OPOMHOM BOJOW, OKMCIIEHUE a30THOM KUCJIOTOM, BOCCTAHOBJICHUE B
IIECTUATOMHBIN CIIUPT, AUWJIAPOBAHUE, ATKWJIMPOBAHUE, N30MEPU3ALIUS,
KaueCTBEHHBIE PEAKI[MHU Ha TIIIOKO3Y (IKCIIEpUMEHTAIbHBIEC J0KA3aTENbCTBA HATMYHUS
aJIbJACTUIHOW U CIIUPTOBBIX TPYII B TVIIOKO3€), CHUPTOBOE, MOJIOYHOKHUCIIOE,
MPOITMOHOBOKHUCIIOE U MACISTHOKUCII0€ OpoxkeHue. [ TMKO3UTHBIN THIPOKCHIL, €T0
cnenuduyeckue croiictra. [lonstue o rimuko3unax. [lonsitue o riaroOKo3ugaX, UX
HaxoxJeHuu B npupoze. [lonyuenue rimoko3sl. DpyKTo3a Kak u30Mep IIIFOKO3BI.
Pu6o3a u nezokcupubosa. [IlpuMeneHue u GMoIOrun4ecKasi pojb yriieBoJI0B.

OxwucieHue YIIICBOOAOB — HMCTOYHHUK SHCPI'MH JKUBBIX OPIraHU3MOB.
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Jucaxapuapl. Caxapo3a Kak IpeCTaBUTEIb HEBOCCTAHABIMBAIOIINX AUCAXAPHUIOB.
CrpoeHnue, pu3nyeckrue 1 XUMUYECKHE CBOMCTBA caxapo3bl. ManbTo3a, J1aKkTo3a U
HeIo01o3a: uX CTpoeHue, pru3nueckue 1 XuMHYecKre cBoicTa. [ 'uaponus
nucaxapunos. Ilomydenue caxapa u3 caxapHoil cBekisl. [I[pumMeneHnne caxapossl.
[Tonmucaxapupl. Kpaxmai, TIMKOTeH U 1eJUTI0J103a KaK OMOJIOTMYECKHE MOJIMMEPBI.
Kpaxmai kak cMech aMUJi03bl U AMHJIONEKTHHA, €ro (PU3NYeCKre CBOMCTBA.
XHUMHUYECKHE CBOMCTBA KpaxMaJla: THIPOJIN3, KAUECTBEHHAs pEeaKLvs C HOJOM U €
IpUMEHEHHUE AJs1 OOHApYKEHUS KpaxMalia B IPOAYKTaxX MUTAHUS.

I'mukoreH: 0COOEHHOCTH CTPOEHUS U CBOWCTB.

[emmroi03a: cTpoeHue U PU3NIECKUE CBOMCTBA. XMUMHUUYECKHE CBOWCTBA IEIUTFOIO3bI:
T'HJIPOJIN3, 00pa30BaHueE CIOKHBIX 3(upoB. [IpuMeHeHne kpaxMaa 1 LeJUII0I03bl.
[IpakTrnyeckoe 3HaueHue noaucaxapuioB. [lonsaTre o mpous3BoacTBE Oymaru.
Hyxnennossie kucnorsl. Hykiieo3unsl. Hykiieornasl. HykinenHOBBIE KUCIOTHI KaK
npupoanbie nomuMepsl. CoctaB U crpoeHne HykienHoBbIX kucioT (IHK u PHK).
['Maposn3 HyKJIEMHOBBIX KUCIIOT. POJIb HYKIEMHOBBIX KHCIIOT B )KM3HEAEATEIBHOCTH
opranu3moB. @yukunu JIHK n PHK. KomnnementapraocTs. I'eHeTnueckuil Koa.
Uccnenosanue cocraBa JIHK yenoBeka n ero npakTuueckoe 3Ha4CHHUE.
AMuHOKHCIIOTHL. COCTaB, CTPOCHUE M HOMEHKJIATYpPa aMUHOKHUCIIOT. [ OMOJIOrM4eCKHii
P MpeENbHBIX aMUHOKUCIOT. MI30Mepus mpeneabHbIX aMUHOKHUCIIOT. OnTthueckas
nzomepusi. Gu3znyeckue CBOMCTBA MPEIEIbHBIX aMHUHOKHUCIIOT. OCHOBHBIE
aMUHOKHCIIOTHI, 0Opa3ytomue 6enku. CrocoObl MOIy4eHHs] aMUHOKHUCIIOT.
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYEeCKIEe COSANHECHUSI, PABHOBECHS B
pacTBOpax aMMHOKHCIOT. CBOMCTBA AMUHOKUCIIOT: KUCJIIOTHBIE U OCHOBHBIE CBOWCTBA,
M302JIEKTPUYECKAs TOUKA; AJKWIMPOBAHUE M allMJIMPOBAHUE AMUHOIPYIIIIHI;
3Tepu(UKALINS; pEaKLIUU C a30TUCTON KUcI0ToM. KauecTBeHHbIE peakiuy Ha
aMHHOKUCIIOTHI ¢ Tuapokcuaom Meau (1), auarunpunom, 2,4-muHUTPOGTOPOCH30I0M.
Crenuguyeckue Ka4eCTBEHHbIE peak[My Ha apOMaTUYECKUE U TeTePOLUKINYECKUE

AMHUHOKHCJIOTBI C KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTOM, HA HUCTEHH C alleTaTOM
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ceunua (II). IlonsTre 0 MUKIMYECKUX aMUJaX — JIaKTaMaxX U JUKETOMUIIepa3uHax.
buonornueckoe 3HaueHue 0.-aMUHOKHUCIOT. O0JIaCTH TPUMEHEHUST AMUHOKHCIIOT.
[lentuasl, ux crpoenue. IlentuaHas cBsi3p. AMHIHBIN XapakTep NENTHIHON CBS3H.
Cunre3 nentuaos. ['uaponus nentuaoB. benku kak npupoHbie OUONOIUMEPBHI.
CocraB u ctpoenue 0enkoB. [lepBuuHas cTpykTypa 6€1KOB. XUMUYECKUE METObI
YCTaHOBJIEHUS aMHUHOKHUCIIOTHOTO COCTaBa U MocjienoBareabHoCcTH. DepMeHTaTUBHbBIN
ruaponu3 0enkoB. BropuuHas cTpykTypa OENKOB: o-CHpalib, B-CTPYKTypa.
TpeTnuHas 1 YeTBepTUUHAS CTPYKTypa OenkoB. JIUCynbpuaHbIe MOCTUKN U MOHHBIE
U BaH-/Iep-BaalibCOBBI (TUApOohoOHbBIE) B3aMOIEHCTBUSI. XUMUYECKUE CBOMCTBA
OENKOB: TUPONIN3, IeHATypallHsl, KaueCTBEHHbIE (IIBETHBIC) pEaKIIMK Ha OEJIKH.
[IpeBpatienus 0eIKOB MUIIM B opranu3Me. buosnornyeckue GyHKIIMU OEIKOB.
JlocTkeHHsI B M3YYEHUU CTPOCHHUS U CUHTE3a OEJIKOB.

Hemoncmpayuu. 1. PacTBOpUMOCTD yrieBOJOB B BoJE U 3TaHoJe. 2. OOpa3Lbl
AMUHOKUCJIOT.

Jlabopamopuvie onvimol. 1. CBolicTBa MIOKO3bI. 2. OnpeneneHne Kpaxmania B

npoaykrax nutanus. 3. Kupsl u ux cpoiictBa. 4. LlBeTHbIe peakun OENKOB.

3.6. BbicOKOMOJIEKYJ/ISIPHBIE COCAMHEHUSA

OcCHOBHBIC TTOHSITUSI BRICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, CTeNeHb ToimMepu3ani. OCHOBHBIE CIIOCOOBI Oy YCHUS
BBICOKOMOJIEKYJISIPHBIX COEMHEHUMN: PeaKiy MOJIUMEPU3ALMH U MOJIUKOHACHCAIINH.
Conomumepu3zanusi. CTpoeHHE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTH CBOMCTB
MOJIMMEPOB OT CTpoeHus MoJekyi. Kiaccudukanus nonmMepoB: maacTMacchl
(TUTacTHKU), 37aCTOMEPHI (KaydyKH), BOJIOKHA, KOMIIO3UTHL. COBPEMEHHBIE
rIacTMacchl (TIACTUKK) (TIOAUATUIICH, TTOJUITPOITUIIEH, TTOTUCTUPO,
MOJIMBUHUIIXJIOPU, GTOPOILIACT, MOMUATHIICHTEpedTanaT, akpuia-0yTaaueH-
CTUPOJIbHBIN TJIACTHK, TOTUKApOOHAThl). TepMOIuIacTUYHbIE U TEPMOPEAKTUBHBIC
nomMepsl. Denondopmanbaeruaabie cMoJbl. KOMIO3UTHBIC MaTepHaTbI.

[TepcnieKTUBBI UCTIOJIB30BaHUSI KOMIIO3UTHBIX MAaTEPUAJIOB. Y IIeTIacCTUKHU. BoJloKHa,
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ux knaccudukanus. [Ipupoaubsie u XuMuyeckue BojokHa. MckyccTBeHHbIE U
CUHTeTUUYecKue BojlokHa. [ToHsiTHE 0 BUCKO3€ U alleTaTHOM BosiokHe. [lonmuadupHbie u
IMOJIMaMUIHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHUecKkoe UCIIOIb30BaHNE
BOJIOKOH. Dnactomepsl. [Ipupoanbiil 1 cHHTETHYECKUH KaydyK. Pe3nHa u 500HUT.
[Tpumenenue nomumepoB. CuHTeTHYECKHE TUICHKW. MeMOpanbl. HoBble TexHOI0THH
JATbHENIIIEr0 COBEPIICHCTBOBAHUS MOJIMMEPHBIX MAaTEpUAIOB.
HHemoncmpayuu. 1. O6pa3upl muacTukoB. 2. Komiekius BOJOKOH.
3.TlonmukoHIeHCAUS STUIICHTIIMKONS ¢ Tepe(TaneBoi KUCIOTOM.
Jlabopamopuvie onvimel. OTHOLIEHUE CUHTETUYECKUX BOJIOKOH K PacTBOpaM KHUCIIOT
Y IEJIOYEH.

4. XuMus 4 ’KU3Hb
4.1. XumMu4eckasi TEXHOJIOTUsl
(Xumus B MPOMBIIIIICHHOCTH )
OcHOBHBIE TPUHIIUITBI XUMHUUECKOHN TexHoJoruu. OOIKe NpeICTaBICHUS O
MIPOMBIIIIEHHBIX CITOCO0axX MOMyUYeHUsI XUMHUUECKUX BemecTB. [Ipon3BoacTBO cepHOi
KHUCJIOThI KOHTAKTHBIM CITIOCOOOM. XuMU3M mporiecca. CrIpbe NSl MPOU3BOJICTBA
CEPHOM KUCIOTHI. TE€XHOJIIOrNYECKas CXemMa MPOLIECCa, MPOLECCHI U almnaparsl.
MexaHu3M KaTaauTHueckoro aerctBus okcuaa Banagaus (V). [Ipons3BoacTBo aMMuaka.
Xumusm npotiecca. OnpeneneHrne ONTUMaIbHBIX YCIOBUHN MTPOBEICHUS PEAKIIUH.
[IpyHOMT HUPKYJSALUY U €r0 peanu3anusi B TEXHOJIOTMYECKOU cxeMme. MeTtaiuyprusi.
Yepnas metamnyprus. [IponsBoactBo uyryHa. JloMeHHbIH nporecce (ChIpbe,
YCTPOMCTBO IOMEHHOMU MeuH, XUMHU3M mpoliecca). [Ipon3BoacTBo craiu B
MapTEHOBCKOM neuu. [Ipon3BOACTBO CTaau B KUCIOPOJAHOM KOHBEPTEPE U B
anekTponedax. [IpsaMon MeTox rmony4yeHus xenesa u3 pyasl. LiBeTHass meTaiumyprusi.
Oprannueckuii cunTes. [IpomblnuieHHas oprannyeckas Xumus. OCHOBHON U TOHKHM
opranuyeckuii cunre3. Hanbosiee KpynmHOTOHHAXKHBIE TPOU3BOICTBA OPraHUUYECKUX

coenuHenun. [IponsBoacTBo meranoa. [lomydeHnne ykCyCHOM KUCIIOTHI U
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dbopmanbaeruna u3 meranona. [lomydenue anerara 1emiosno3bl. Coipbe s
OpPraHMYECKOW MPOMBINUIEHHOCTHU. [Ipobnema 0TX010B M TOOOYHBIX TPOAYKTOB.
CuHHTE3BI Ha OCHOBE CUHTE3-Ta3a.

4.2. XuMHus ¥ 3K0JIOTrusl

XHWMHUUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl U €ro MOCIEACTBUS. DKOJIOTUS U
npo0OJsieMa OXpaHbl OKpYXKarouen cpelibl. «3eaeHas» XUMHUSL.

Hemoncmpayuu. 1. Ceipbe 1U1sl IPOU3BOACTBA CEPHON KUCIIOTBL. 2. MoJenb KUIAIEro
crost. 3. XKenesnas pyaa. 4. OOpasiibl CIUIaBOB XKelie3a.

4.3. XuMus ¥ JHEPreTuKa

[TpupoaHbIe HCTOYHUKHU YriIeBOAOPO10B. [IpupoaHbIil U MOMYTHBIN HEPTIHON Ta3bl,
UX COCTaB U ucnoisb3oBanue. Hed e kak cmech yrieBonoposioB. CoctaB HeTH U ee
nepepadoTka. [lepBuunas u BropuyHas nepepadorka Hedru. [leperonka nedru.
Kpekunr. Pupopmunr. Hegrenponykrsl. OxtaHoBoe uncio 6enzuna. OxpaHa
OKpYy>Xarouiei cpeabl npu HedrenepepadoTKe U TPAaHCHOPTUPOBKE HEPTEPOAYKTOB.
Kamennsiii yronb. KokcoBanue yris. ['azudukamus yris. DKOIOTHYECKUE TPOOIEMBI,
BO3HUKAIOUIUE TIPU UCTIONB30BAaHUU YISl B KAUECTBE TOIUIMBA. AJIbTEpHATUBHbIE
HMCTOYHUKHU YHEPTHH.

4.4. XuMus 1 310pOBbe

Xumus iy, JKupsl, O€NKu, YriieBobl, BATAMHUHBI, (hepMeHThI. PanimonansHoe
nutanue. [Tumessie qo6aBku. [Tumessie q100aBKH, UX KiIaccupuUKamys. 3ampenieHHbIC
U pa3pelieHHbIe MuIleBbie 700aBKU. OCHOBBI MUIIEBON XUMUHU. XUMHUSI B MEAULIMHE.
[Tonsitue o hapmarieBTHUeCKON XUMUHU U (hapmakoioruu. PazpaboTka mexapcTs.
JlexapcTBeHHbIE CpeaCTBa, UX Kiaccudukanus. [IpotuBoMukpodHbIe cpencTra (Cylb-
(dhaHUIaMUIHBIC TTPETapaThl 1 aHTUOMOTUKH). AHAIBI€TUKH (aCTIUPUH, aHAJIBIYH,
napaneTaMoJi, HAPKOTUUECKHE aHAIBI€THUKN). AHTUTHCTAMUHHbBIE ITPENAPaThl.
Bspxymue cpenctBa. 'opMOHBI M TOpMOHalIbHBIE MpernapaThl. [Ipodiemebl, cBsi3aHHbIE
C MPUMEHEHHEM JICKApCTBEHHBIX MpernaparoB. BpenHbie NpuBbIYKH U (PaKTOPHI,
paspyliaronme 310poBbe (U30BITOYHOE TOTPEOICHNE KUPHOM MTUIIU, KYpEHUE,

yIoTpeOJIeHUE aJIKOT 0I5, HAPKOMAHHS ).
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4.5. XuMud B NOBCEIHEBHOM KU3HH

KocMmernueckue u napgpromepusie cpeactsa.berroBas xumus. [lonstue o
IIOBEPXHOCTHO-aKTUBHBIX BellecTBAX. MOOIIME U YUCTALINE CPEICTBA.
Or6enuBaromue cpeactna. [IpaBuna 6e3onacHoi paboThI ¢ EAKUMH, TOPIOUUMHU

Y TOKCUYHBIMH BELLIECTBAMH, CPEICTBAMU OBITOBOM XUMHUU.[IMTMEHTBI U KpacKu.
IIprHIMIIBI OKpAILIMBAHUS TKAHEH.

4.6. XMuf1 B CTPOMTEJIbCTBE

['unc. M3Bects. Llement, 6eton. Knen. [logbop onTuManbHBIX CTPOUTEIHHBIX
MAaTepUajIoB B MPAKTUYECKON AEATEIILHOCTH YEJIOBEKA.

4.7. XuMHus B CeJIbCKOM XO03SHCTBE

MuHepaiibHble U oprannueckue yaoopenusi. CpeacTBa 3aluThl paCTEHUN.
[lecTrumbl: HHCEKTHIMIBI, TePOUIUABI U QYHTULIUBL. PenenneHTsl.

4.8. Heoprannieckmne MaTepuaJibl

Crexno, ero Buapl. CunmkaTHasi IPOMBIILIEHHOCTh. TpagulilnOHHBIE U COBPEMEHHBIE
Kepamuyeckue Marepuansl. CeepxnpoBogsanias kepamuka. [Ionstue o kepmerax,
Marepuanax ¢ BBICOKOM TBEPAOCTBIO.

4.9. XuMus B COBPEMEHHOI HayKe

OcobenHoctu coBpeMeHHo# Hayku. [Ipodeccusa xumuka.

MeTtononorust Hay4HOro uccieI0BaHnsa. MeToabl HAyYHOrO O3HAHUS B XUMHH.
CyOBekT u 00beKkT HayuHoro no3Hanus. [locranoBka mpo6siemsr. Coop nndpopmanuu
Y HaKOIUUICHHE (PaKTOB.

['umoTesa u ee HKCIIepUMEHTalbHas MpoBepkKa. TeopeTruueckoe 00bsICHEHUE
MOJIYYEHHBIX pe3yJbTaToB. MHAYKINA U AeNyKIHs. DKCIIEpUMEHTAIbHAS IPOBEPKA
MOJIYYEHHBIX TEOPETHUECKUX BBIBOJOB C LIEJIbIO paCPOCTPAHEHU s UX Ha OoJjee
HMIMPOKUI KPYT 00BEKTOB. XUMUYECKHUI aHaIN3, CHHTE3, MOJICIMPOBAHNE XUMHUUECKHX
IIPOLIECCOB U SIBJICHUM KaK METOAAa HAy4HOro no3Hanusa. HaHocTpyKkTyphl.

BBenenue B NpOeKTHYIO AeATeIbHOCTD. [IpoeKT. TUIibl U BUIBI TPOEKTOB, TAIIbI

peanm3anuu mpoekta. OcoOEHHOCTH pa3pabOTKH MPOEKTOB (ITOCTAHOBKA IIEJIEH,

39



1no100p METOAMK, PadoTa ¢ TUTEPATYPHBIMU UCTOYHUKAMU, ODOPMIICHHUE U 3aIIUTa
MIPOEKTA).
Hctounuku xumudeckoit nHpopmanuu. [lonck xumudeckoir nHPOpMAIUU 110
Ha3BaHUSM, UJeHTU(PUKATOpaM, CTPYKTYpHbIM (popMysam. PaboTa ¢ 6azamMu TaHHBIX.
CoBpeMeHHBIE (PU3UKO-XUMUYECKUE METO/Ibl YCTAHOBJICHHUSI COCTaBa U CTPYKTYPbI
BEILIECTB.
Jemoncmpayuu. 1. [Tumessie kpacutenu. 2. Kpamenue Tkaneit. 3. OtOenuBanue
TkaHel. 4. Komnekius cpeAcTB 3aluThl pacTenuil. 5. Kepamuueckue Matepuarsl.
6. LiBetnbie ctekna. 7. [Ipumepbl paboThl ¢ XUMUYECKUMH 0a3aMU JIAHHBIX.
Jlabopamopuwie onvtmei. 1. 3HaKOMCTBO ¢ MOIOIIUMU cpeacTBamu. 2. Kien.

S. TUIIBI pacYeTHBIX 3324
1. Haxoxxaenue MoiexkyasipHoi (hOpMYyIIbl YIIIeBOAOPOAA MO €ro INIOTHOCTH U
MAaCCOBOM JI0JI€ 3JIEMEHTOB, BXO/ISAIINUX B €r0 COCTAB MJIM MO NPOAYKTAM CTOpaHUsI.
2. PacueTbl MacCcOBOM 1011 (MacChl) XMMHUYECKOTO COCTUHEHUSI B CMECH.
3. Pacuetsl macchl (00BbEMa, KOJIMUYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OTHO
W3 BEIIECTB JaHO B U30BITKE (MMEET MIPUMECH).
4. PacueTsl MacCOBOM MM OOBEMHOM JTOJIM BBIXOJa TIPOJYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOKHOTO.
5. Pacuets! TemmoBoro apdexra peakiuu.
6. PacdeTbl 00BEMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKITUIX.
7. Pacuetsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOJYKTA PEaKIUU, €CIIU OJJHO U3
BEILIECTB JIAaHO B BHUJIE PACTBOPA C OMPEACICHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA.
8. PacyeTsl SHEpruu akTUBALMKM U KOHCTAHTHI CKOPOCTH PEaKINH 10
AKCHEPUMEHTAIBHBIM JTAHHBIM.
9. PacueTr KOHCTaHTHI PAaBHOBECHSI IO PABHOBECHBIM KOHIIEHTPAIUsM BEIIECTB.
10. PacueT paBHOBECHBIX KOHIIEHTpAIMI BEIIECTB, €CIIM U3BECTHBI UCXOHBIE

KOHICHTPAIMKU BCIICCTB 1 KOHCTAHTA PaBHOBCCHA.
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11. Pacuer pH pacTBOpa CHIBHOI KUCIOTHI M CUIBHOTO OCHOBAHHS, €CJIM U3BECTHA UX
KOHIICHTpAILIUSI.
12. Pacuet pH pactBopa ci1aboit KUCIOTHI U CJIa00T0 OCHOBAHUSI, €CITM U3BECTHA UX
KOHIICHTPAIIMS U KOHCTaHTa AUCCOIUAIUY.
13. PacueT pacTBOpUMOCTH COJIM, €CJIM U3BECTHA BenuuuHa ee [1P.
14. PacueTsl ¢ HCTIOJIB30BAHUEM 3aKOHOB AJICKTPOJIN3A.
6. Tembl npakTHYeCcKUX PadoT
. CKOpOCTh XUMUYECKHUX PEAKINi. XUMHUYECKOE PABHOBECHE.
. DKCIIEpUMEHTAIbHOE pEelIEHUE 3a/1a4 110 TeMe «[ anoreHsn.
. DKCIIEpUMEHTAIbHOE PEUICHUE 3a4a4 MO TeMe «XaIbKOr€HbI.
. [lonyyeHrne aMmmuaka u U3y4eHUE €ro CBOMCTB.
. DKCIIEpUMEHTAIbHOE PEUICHUE 3aa4 MO TeME «DIEMEHThI TOATPYIIBI a30Ta.
. DKCIIEpUMEHTAIbHOE pElIEHUE 3alad Mo TeMe «MeTauibl MIaBHbIX MOATPYIIID.
. [lonydenue MmegHOrO Kynopoca.
. DKCNIepUMEHTAIIbHOE pelIeHue 3a71a4 Mo TeMe «MeTaibl MOOOYHBIX MOATPYIII».

. [lonyuyenne conu Mopa.

— O o0 N N W B~ W N =

0. MBroroBnenue Mojienell MOJIEKYJI OpraHuYeCKUX BEIIECTB.
11. [Tony4yeHnne 3THIIEHA U U3YYEHUE ETO CBOWCTB.

12. Tlonyuenue 6pomaTaHa.

13. [Tony4yenue areToHa.

14. TlonydeHne yKCYCHOU KUCIIOTHI.

15. Cunres sTHIanerara.

16. I'unponus kpaxmarna.

17. UnenTudukanus opraHu4ecKux BEIIECTB.

18. Pacno3naBanue miacrmacc.

19. Pacno3naBanue BOJIOKOH.

20. Kpaiienue TkaHei.

7. TeMblI 1ONOJHUTEJIbHBIX ONIBITOB U CHUHTE30B

I. OnpeneneHI/Ie Ka4CCTBCHHOI'O COCTaBa OPraHu4cCKOro BC€IIcCTBa.
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. [lonydueHne MeTana, u3y4eHue ero CBOMCTB.

. [lomy4yenwue arneTuieHa u OMbITHl C HAM.

. [lony4yenue 3TuneHa U COOMpPaHUE €TO B ra30METP.
. CunTe3 nubpomiTaHa.

. CBoiicTBa ckumuaapa.

. Bosronka Hajdranuna.

. O6pazoBanue nogodopma.

. [lonydyenue akposeunHa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

[lonyuenue uzoamuiialerara.

CuHTe3 KpacuTessi aHWIMHOBOT'O TOy0oro.
Cepebpenue.

Kpucrannmmzanus u3 nepechIeHHOro pacTBopa.
[lonyuenue manaxura.

[Tonydenue xkene3Horo Kymnopoca.

[Tonyuyenue ropbKou COJIH.

[Tonnyuenue Gpoma 1 OPOMHOM BOJIBI.

[Tony4yenue X10poBOAOPOAA U COJITHON KUCIIOTHI.
[onyuenue mupodoproro xenesa (I1).
[Monyuenue ruapoxcua sxemnesa (I1).

CuHre3 ruapokapOboOHaTa HATPHSL.

CuHTEe3 aJIFOMOKAJIMEBBIX KBACIIOB.

Cunres xmopuaa meau (I1).

AJIIOMOTEpMHUSL.

B3aumonelicTBue anroMuHUS ¢ OPOMOM.

["opeHue yriisi U cepbl B pacIjIaBI€HHON CeIUTpe.
B3anmonelicTBue HUTpUTA HATPUS C BOJOM.
BoccranoBienre cBUHIIA MarHUEM.

O30H B poOuUpKe.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

[TonyyeHne «KyrmopocHOro Maciua.

OOyriuBaHue caxapa CEpHON KHUCIOTOM.

Peakiusi, koTopoi 6osiee MsATH ThICSY JIET.

«JInucuit XBOCT» U3 UIIMH]IPA.

«Heoprannueckuii cany.

XpycTslas OJIOBSHHAs MMaJI0YKa.

Cmuia Byna.

Bcnpiika cMecu nepMaHraHaTa Kalus ¢ TIIUIEPUHOM.
CBUHIIOBEIN I[IEMEHT.

Bcnbiiika cMecu nepMaHraHaTa Kajidsi ¥ allOMUHUSL.
«ByJkany.

XUMUYECKUMN CEPIIEHTAPUM.

TanHCTBEHHAs! HAIUCh.

I'paBupoBKa 110 Meau.

TemaTnueckoe INIAHUPOBAHUE:

TemaTnueckoe miannpoBanue npeamera xumus 10 kiacc.

(3 yaca B Henearo, Bcero 102 yaca)

No KosauvecrBo | KoHTpoJibHBIE padOTHI
/i HanMeHOBAHHE PA3IEIOB M TeM JacoB /MPOEKTHhI, MPAKTHYECKHE
padoThbI.

1. | TEMA 1. TIOBTOPEHUE 1 18 gac. BBoaHast kOHTpoOJIbHAS
VT JIYBJIEHUE 3HAHUI pabota

2. | TEMA 2. OCHOBHBLIE ITOHATHUA 12 ygac. Tect
OPT AHMYECKOU XUMUU

3. 27 4ac. [IpakTueckue padbOThI
TEMA 3. YI'JIEBOJOPO/bI Nel,2. KontpomnbHas

pabota Nel
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4, 18 ygac. Tectsl. [IpakTHueckue
TEMA 4. KUCJIOPOIACOAEPXAIIINE pabotel Ne3.,4,5,6.
OPT'AHMYECKHNE COEIVHEHUWA KontponbHas pabora

Ne2

5. | TEMA 5. A3BO0T- 1 5 yac. Tectel. KonTposbHas
CEPOCOJEPXAIIME COEJVHEHUA pabota Ne3

6. 16 yac. Tectol. [IpakTHueckue
TEMA 6. BUOJIOTTMYECKUA paboter No7,8
AKTUBHBIE BEHIECTBA Hrorosast KOHTpOJIbHAS

pabora.

7. | TEMA 7. BBICOKOMOJIEKVYJISIPHBIE | 6 gac. Tectel. [IpakTrueckue
COEAMHEHUWA pa6otsl Ne9,10

Bcero yvacos: 102 yac.

KOHTpOJ'IBHO — U3MCPHUTCIIbHBIC MATCPHUAJIbI IJIA 10 kmacca:

KonTponsHas padota no teMe «Kucnopoacoaepxaiiyue opraHn4ecKue CoeTMHEHM

10 k1
1. JlaTe Ha3BaHUS BEIIECTBAM:
e
CH3—(I3H—~(|3—CH3 CH3—(lJH—-—(l3H—-(|3H2
OH CH, CH;—0—CH,—CH, OH OH OH
OH
CH,
/O
CH3—(|?——(|3H——CH3 CHa_(I:H-—CHZ—C\H
O CH, CH, CH,
CH3——-(I3H——CH2——(|3H—-*COOH
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2. CocTaBUTh CTPYKTYPHBIC d)ODMVJ'IBI BCITICCTB.

a) MaclisiHasg KUCJIOoTa

0) 3-3TUITeKCcaHOH-2

B) U30NPONUINPONUOHAT

T') STUJICHTJIUKOJb

1) 3-3TUITIEHTAHO-2

) MeTII()ESHUIIOBBIN d(HUp

K) 2-MeTHI-4-3TIi-6 -miporuiipeHon
3) 3-MeTUI0yTeH-2-aJTh

3. Ilpu moMOIIM KaKHUX PEAKIIUA MOYXKHO PA3IUYNUTh IIPONAHOJ U IPOIIAHAIIE?

4. Hanmcartsb ABC PCAKIIMH, XapPAKTCPHBIC JIJIA 6VTaHOBOﬁ KHMCJIOTBI.

5. OCVIIIECTBUTH MPEBPAIIEHUE 10 CXEME:

C3H7OH — C3H6 — CH3COOH

l l
CH;CH,CHO C3H; — CH3;COCH;

6. Pemuts 3a/1auy: HAMTH MacCy M KOJIMYECTBO BemiecTBa ()eHOIa, BCTYIUBIIETO B
PCaKIINIO C HATPUEM, E€CITH B PE3YJIbTaTe BBIICIMIOCH 6J1 BOJOPOa, YTO COCTABUIIO
89% OT TeopeTuYeCcKr BO3MOXKHOT'O BBIXO/1a.

KonTposabHasi pabora mo reme
«A30Tconep:xaiiue opraHuyecKue BenecTBay.
1 Bapuanr.

1. Hamummre cTtpykTypHbIie GOPMYIBI CIEAYIOMMX COSTUHEHUI:

A) 2,3-nmumeTnin-3-aMuHOOyTaHOBAs KACIIOTA;

b) MeTunausTUIIAMUH;

B) 3.,3-numeTnin-4-3Tun-2-aMruHOTreKCaHOBast KUCIIOTA,

I') MmeTunOyTHUIAMUH.
2. Hamumure ypaBHEHUs peakiiuii, KOTOpbIE HAJ0 MPOBECTHU, YTOOBI OCYIIECTBUTH

CJIeyIoIIIee MpeBpaIieHue:
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AIETUIIEH — YKCYCHBIN aJbJE€TU]I — YKCYCHAsl KUCIIOTa — XJIOPYKCYCHas
KHCJIOTa — aMUHOYKCYCHAasl KMCJIOTa — HaTpPHUEBas COJIb AMUHOYKCYCHOM
KHCJIOTBI
[Ipn BoccTaHOBJIEHMM HUTPOOEH307a Maccod 73,8 I MOIydeH aHWIMH Maccou
48 1. Onpenenute AOJIO BBIXOAA TPOJYKTA PEAKIUU.
Bbluucnure MUHUMaIbHBIE 00BEM aMMHUAaKa, KOTOPbIM HY)XHO MpPONYCTUTH
4yepe3 pacTBOpP XJIOPYKCYCHOM KHCIOThI Maccod 200r ¢ maccoBol moJiei
pacTBOpeHHOro BemiecTBa 15% 1isi  TOJHOrO  TpEBpalllCHUST €€ B
AMUHOYKCYCHYIO KUCJIOTY.
KounrposabHas padora mo reme
«A30Tconep:xkalye OpraHunyecKue BemecTsay.
2 BapuaHT.
Hanumure ctpykTypHBIe (GOPMYIBI CIEAYIOIINX COSTMHEHHIA:
A) TUITUIIAMUH;
b) numerunaTUIaMuH;
B) 2,6-nnamuHOreKcaHoBasi KUCJI0Ta
') 3,4-mumMeTnI-2-aMUHOTIEHTAHOBASI KUCIIOTA.
Hanummure ypaBHeHHs peakiinii, KOTOpbIE HAJ0 MPOBECTH, YUTOOBI OCYILIECTBUTh
CJIEIYIOIIIEE TIPEBPAICHUE:
OTaHON — JTaHaIb — YKCYCHas KHCJIOTa —  XJOPYKCyCHas KHUCIOTa
— aMHUHOYKCYCHasi KUCJIOTa — METWJIOBBIN 3(pUp aMHUHOYKCYCHOM KHCIOTBI

Paccuuraiite Maccy KalauMeBOW COJIM AaMUHOYKCYCHOM KHCIJOTBI, KOTOpas
oOpa3zyercss Tpu B3auMojedcTBuu S5, 85 T rtuiapokcuga kamuss ¢ 10 r
AMHUHOYKCYCHOM KHMCIIOTBI.
Brruucnure maccy pactBopa rujipokcusia Hatpus (maccoBas noiast NaOH 20%,
mwioTHocTh 1,16 r/mi), KoTopblii moTpeOyercst ajig Helrpamuzauuu 24 1
AMHHOYKCYCHOM KUCJIOTBI.

Tect mo Teme AKaHBI.

| BapuanT
|. | B HazBanuu yrieBoaopoaa paaukan 0003HaUYCH:
1) npeduxcom 3) cybdukcom -un
2) KOpHEM CJIOBa 4) cybdukcom -aH
Il. | Pagukan mpomui 3T10:
1) CH;— CH— CH; B cH,
H,C—CH—
2) CH;— CH;—CH,;— 4) CHy;=CH—CH,;—
I1l. | B peakuuto n3omepun He BCTYIAET:
1) menTan 3) HOHaH
2) O6yraH 4) sTan
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YrieBogopoa co CTpYKTYpHOU (popmyIioi
CHj4

|
CHg— CH,— CH,— CH,

CH,—CHs yasppacres:

1) H-rentan 3) 2-metuin, 2-3TUN0yTaH
2) 2-metui, 2-3TUa0yTaH 4) 3-meTmirekcaHn
V. | [locnenyroyumM roMooroM BemecTa, popmMyia KOTOporo
CHz— ?H—CH;—CHE
CHs SABIISIETCS
1) rekcan 3) 2-MeTwirenTaH
2) meHTaH 4) 2-MeTuNreKcaH
V1. | Yucno OTBETBICHUN OT TJIABHOM YIJIEBOJOPOHOM IIEMH B MOJISKYJIe
CH, ?Ha
(ll'Hg—v CH,— l'|3H— CH—CH.
(lng CH;— CH,
CHa paBHO:
1) 4 3) 3
2) 2 4) 1
VII. | U3oMepsl TTeHTaHa XapaKTePU3yrTCS:
1) pa3nUYHBIM TOJIO)KEHUEM aTOMHBIX TPYII MOJIEKYJIBI B IIPOCTPAHCTBE
2) pa3MMYHBIM TTOPSIKOM CBSI3U aTOMOB B MOJIEKYIIE
3) OMHAKOBBIMU XMMHYECKUMH CBOMCTBAMU
4) onHAKOBBIMHU (DM3MUECKUMU CBONCTBAMU
VIIIl. | 'omonorom 2-meTunOyraHa He SBIsSETCS BEIIECTBO, (DOpMYyIia KOTOPOTO:
1) CHE—?H—CHS 3) CHZ—{IEH—CHa
CH; {!:H »— CH,
?Hz'—GHa 4) HyC— CH—CH,—CH,
2) H:,Cf{llH——rCHg éHx (|3H3
CH;
IX. | Bepnbl nmu cyxnenus?
A. B 00OBIYHBIX YCIOBHSX aJIKaHbl XUMUYECKH WHEPTHBHI.
b. AnkaHsl BCTyNarOT B peaKIMKU 3aMEIICHHUS.
1) BepHO TOJBKO A 3) BepHBI 00a CyX IACHUS
2) BepHO TOJIBKO b 4) 06a cyxJieH1s HEBEPHBI
X. | Peakiuu 3aMeneHrs COOTBETCTBYET CXeMa:
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1) CH,+0,- 3) CoHg+ Bry —"y
2) CyHjp—" 4) CH, 130°C,
Xl. | Peakuuen aeruipupoBaHus SBISETCA:
1) CH,+ HNO, 3) CH +0,—/
2) CH,+Cl,— 4) CH, —1200C,
XIl. | K knaccy ankaHoB OTHOCUTCS YIJIeBOA0pO, hopMyiia KOTOPOro:
1) CH, 3) CH,
2) CH, 4) CH,
X, | Tunponuzom kapbuma amOMUHNS B 1a00paTOPUH MTOTYJAIOT:
1) npomax 3) atan
2) MeraH 4) Oyran
XIV. | lekapbokcunrpoBaHUEM Ha3bIBAIOT PEAKIINIO, YpaBHEHUE KOTOPOU:
1) CH,COONa + NaOH — CH, + Na,CO,
2) 2CH,Cl + 2Na — CH_ + 2NaCl
3) CH, 1 »C+2H,
4) CeHe + Cly —— CgH,Cl + HCI
XV. | Jlns ankaHoB BO3MOKHA U30MEPHUSL:
1) yrnepogHoi uenu 3) reomeTpuyeckas
2) NOJIOKEHUSI TBOMHOM CBSI3U 4) ontuueckas
XVI. | Peakius xJiopupoBaHusi M€TaHa Ha CBETY HAYMHAETCS CO CTa/INU:
1) CH,+Cl*—* H,C- + HCI
2) CH, —— C + 4H
3) HC-+Cl,—* CH,C]l + CI
4) Cl,— 2Cl

Tect mo TemMe ANKaHEI.
Il BapuanT

|. | HopMalibHBINM IEHTaH UMEET CTPYKTYPY:

1) pa3BeTBIEHHYIO
2) MUKITIECKYIO

3) TMHENHYIO C OAMHAPHBIMU CBA3SIMU
4) TUHEHHYIO C TBOMHOM CBA3BIO

Pagukan Oytun umeetr popmyny:

1)y CH; 3) C,H,
2) CH, 4) CHy
[11. | U3oMepoB He nmeeT:
1) nenran 3) nponaH
2) 6yran 4) rexcan
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IV. | BemectBo, hopMynaa KOTOPOro
| 3
(|3H—{!IH—CH2~—CH2
CH; CH; CH;—CHs pyasppacres:
1) 1,3,5-tpumeTnnOyTan 3) 2,3-qumeTuirentan
2) 1,1,2-TpuMeTHireKcan 4) 1,1,3-rpumetmii-4->TunOyTan
V. | BepHbIM yTBEp)KICHHEM SBJISCTCS:
1) romosioru 00J1a1at0T CXOAHBIM CTPOCHUEM
2) W30MEpbl UIMEIOT Pa3HbIe MOJICKYJIIPHBIE MACCh
3) BelecTBa OJIHOrO TOMOJIOTHYECKOTO Psifia UMEIOT OJMHAKOBBIN
Ka4ECTBEHHBIN U KOJIMYECTBEHHBIA COCTAB
4) m30oMephbl HE OTIMYAIOTCS MO (PU3UUYESCKUM CBOHMCTBAM
VI. | AnkaHn, cofepkaniuii ceMb aTOMOB YIJIepoia, UMeeT popmyiy:
1) CH, 3) CH,
2) CH, 4) CH,
VIIl. | B Monekynax ankaHoB, HauMHas ¢ OyTaHa, aTOMBI YIJIepojia pacoNOKEHbBI:
1) mo mpsiMoii TMHUN 3) o Kpyry
2) 3ur3arooOpasHo 4) coeTMHEHBI B ITUKJIBI
VIII. | Monekynbl MeTana UMEIOT GOpMYy:
1) mpsiMoyrojbHHKa 3) mapa
2) Terpadipa 4) xBagpaTa
IX. | Bepubl 11 cymkeHus?
A. ANKaHBI BCTYNAIOT B PEAKIIUU 3aMEIICHHS ¥ TIPUCOSTUHEHUS.
b. B 00BIYHBIX YCTTOBUSX aJIKAaHBI XUMUYECKH HWHEPTHBI.
1) BepHO TONBKO A 3) BepHBI 00a CyX ACHUS
2) BepHO TONBKO b 4) 06a cyxJIeHHSI HEBEPHBI
X. | Peakuusi, ypaBHeHUE KOTOpOH
CgHg %Cgﬂ‘i +Hy passmacren
1) neruapupoBaHUEM 3) meruapnTnuue
2) pachierieHueM 4) THIPUPOBAHHEM
XI. | ITporan B3aMOICHCTBYET C:
1) 6pomom 3) BogopoaoM
2) GpOMOBOAOPOIOM 4) TUIIPOKCHJIOM HATPHSI
XIl. | U3omepoM H-OyTaHa sIBJISIETCS BEIIECTBO, (POpMysia KOTOPOro:
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1) CH;— CH,

CH,— CHj
2) CHy— CH — CH,

CH,
3) CH;—CH;— CH;— CHj
4) CH,—CH,

| |
CH; CHs

XIII.

B naGoparopuu OyraH MOXXHO MOJYYUTh B3aUMOICHCTBHEM
1) meTaHa ¢ IPOMaHOM 3) 1,2-qub6pomOyTaHa ¢ MarHuem
2) kapOmJia aFOMHHHMSI C BOJOH  4) XJIOp3TaHA C HATPHEM

XIV.

HpI/I BBaHMOHeﬁCTBHH MCTaHa C BOJSHBIM I1apOM B IPUCYTCTBHUU
KaTaJin3aTropa 06p33YIOTC$I BCHICCTBA, (bOpMYJ'IBI KOTOPBbIX:

1) COm Hg 3) C02 u CZHG

2) COQI/I H2 4) Cu C2H6

XV.

Mertan B 1a00paTopru MOYKHO TIOTYYUTh THAPOIM30M BEIIECTBa, GopmyIia
KOTOPOTO:

1) FesC 3) Al,C

2) CaC, 4) FeCOg;

XVI.

Peakuun Bropra coorBeTcTBYET cxema:
1) C,H, +Cl,—
t
2) C,H.Cl + Na >

3) CH4 1500 °C
AlCL .t

4) CH ——

Tect o Teme ANKEHBI

| BapuanT
I. | Obmas popmysa aJIKeHOB:
1} CnH2n+2 3) CnHEn-rl
2) CnHﬂ:n-Z 4} CnHZn
Il. | T'omonorom neHTeHa sIBISIETCS:
1) 2-meTrimeHTHH- 1 3) mportaxn
2) mporieH 4) Oytun-2

Kaxoe uncio cTpyKTypHBIX H30MEPOB UMEET BEIIECTBO, OpMYyIia KOTOPOTO
C4Hg?

1) 1 3) 3
2) 4 4) 5
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V.

I'omomnorom 2-metuimenTeHa-1 siBiseTcs BCIICCTBO, (bopMyJIa KOTOpPOIoO:
1) CH2=f|: — CH,— CHj

CHsy

2} CHE —(i:—'_"-CH— CHE—CH;;
CHj;

3) CH; — ?H"—“ CH=CH:
CH;

4) CH;=CH—CHj3

CBsi3b MEX/ly aTOMaMU yriepoja B MOJIEKYJIEC ITHUIICHA:
1) oqunapnas 3) nBoiiHas
2) MoJayTOpHas 4) TporiHas

V1.

BeliecTBy 2-MeTUIINIEHTEH-2 COOTBETCTBYET (hopMyIa:
1) CH3—CH=CH—CH—CHj;

) CHj
2) CHz3—CH;— CHz;— {'[‘;H—CHE— CHs

CH;4
3) CH3-CH2-{E—CH2—CH3
- CHg
(|:H3 (i“le—CHE
R
H H

VII.

Kakue peakiuu 00yciIoBI€HbBI MPUCYTCTBUEM KPATHBIX CBSI3€H B MOJIEKYJIax
AJIKEHOB?

1) paznoxxenus 3) 3ameleHus
2) obmenHa 4) monumepu3aru

VIII.

IIpu B3auMOAENCTBAM IIEHTEHA-2 C XJIOPOM, aTOMBI XJI0pa IIPUCOEIUHSIOTCS K
aToOMaM yrJjiepoJa:
1) 1u2 2)2u3l 3)3u4 4) 4 us

IX.

W nuist aTeHa, U I 3TaHa XapaKTepHO:
1) peakuuu ruapupoBanust  3) KpaTHas CBS3b C MOJIEKYJIE
2) TOpeHne Ha BO3/1yXe 4) peakiusi ¢ mepMaHraHaTOM KaJiusi

[Tpu B3aumopeiicTBun 6yreHa-1 ¢ 6GpoMoM oOpasyercs:
1) 1,1-nmu6GpomOyTan 3) 1,2-nubpombyTan
2) 4-6pomOyTeH-1 4) 2,2-nubpomOyTaH
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XI.

B PCaAKINHN IMOJIUMCPU3AINU BCTYIIACT KAXKIA0C U3 IBYX BCIICCTB!

1) mponaH v neHTaH 3) rekcaH u 2-MeTUJINEeHTaH
2) METUIIIPOIIECH 4) 6yTeH U mporiaH
XIl. | CTpyKTypHBIM 3B€HOM MOJUITUIICHA SABJISACTCS:
1) (—CH,—) 3) {CHz—ffH—)
CH;
2) (—CH,—CH—) 4) (—CH,— CH,—)
XIIl. | MexkiiaccoBBIMH U30MEpPaMU SIBISIFOTCSI:
1) rexce-2 u rekcen-1 3) rekceH-2 M [UKJIOTeKCaH
2) MEeHTaH U IIUKJIONEHTaH 4) nukI00yTaH U IMUKIO0YTEH
XIV. | AToMsl yriepona npu ABOMHOMN CBA3M HAXOAUTCS B COCTOSIHUH
ruOpUAN3aLINN:
1) sp 3) sp°
2) sp 4) sp'd*
XV. | Huc-mpanc-uzomepueil He 00J1aaeT:
1) 3-aTHiarekcen-3 3) OyreH-2
2) 2-METHIITEKCCH-3 4) 1,2-nuMeTHILHUKIO0yTaH
XVI. | YUncno u BUJI XUMHUECKUX CBSA3CH B MOJICKYJIE ATEHA!
1) 40, 2n 2) 50, I 3)40 4) 60, I

Tect mo Teme AJIKEHBI

Il BapuanT
I. | K ankenam oTHOCHTCS BEIeCTBO, GopMysia KOTOPOTO:
1) CsHyp 3) CgHyo
2) C;Hyg 4) C;Hg

Cpenu yriieBoopoaoB, (HopMyITbl KOTOPBIX
a) CH2=C=(|: - CH:_J,

CH-
6) CH3 == (i: —CH3
CH3
B) H,C=CH— CH —(CH_;),— CH3;
|

: CH;

r) H,C—CH;— CH,— (}:= CH.,
CH; TOMOJIOTaMH SIBJISIFOTCS:
1) a0 2)6,r 3)ar 4) a,B
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BemectBa, hopmMyIibl KOTOPBIX
CHy;=CH—CH,—CH;—CH; , CH,=C—CH,—CHj3;

- CH;
SBIISTFOTCSI:
1) n3oMepamu yriepoaHOro CKeyera
2) roMonoraMmu
3) n3oMepaMu MOJIOKEHUST KPATHOM CBSI3H
4) BelecTBaMU pa3HbIX KJIaCCOB
IV. | BemectBo, popmysa KoToporo
T
CH;— ?— CH=CH—CH.—CH;
CH Ha3bIBACTCA:
1) 4,4-quMeTHITeKCeH-3 3) 2,2-muMeTuirekceH-3
2) 2,2-TUMETHIITCKCCH-3 4) 4-muMeTHIIreKCeH-3
V. | CTpyKTypHBIM 3B€HOM MOJUNPONUIICHA SIBIISACTCS:
1) CH3— CH=CH_ 3) —CH;—CH=CH;—
2) —(EH—CHE— 4) —CH=CH—CHj;
CHj
VI. | U3omepoM nenteHa-1 susiercs:
1) nenran 3) 2-metuin0OyTeH-1
2) 2-metunOyTaH 4) 2-meTunnenrten-1
VII. | BemecTBy 2,4-1UMETHIIIIEHTEH-2 COOTBETCTBYET (popMya:
1) CHy=CH— (le— CH;
CHj;
2) CH;— CH:— ?= CH:
CH;—CHj3
3) CH3—$=CH—{|?H-—CH3
CHj CHj;
4) CHz;— (E=CH—(||3H
CH; CH
VIII. | IIpucoenunenne Bogopoaa K aJIKEHY OTHOCUTCS K PEaKIIUu:
1) ruaparanuu 3) runpupoBaHUs
2) noauMepu3aluu 4) nerunpupoBaHus
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IX.

J171s1 3TUIIEHOBBIX YIIIEBOJOPOAOB HE XapaKTepHa PeaKIus:
1) mpucoenuuenus 3) nonumepusauu
2) 3aMeIeHus 4) OKHCIICHUS

C kax1pIM U3 BelecTs, Gopmyisl koTopbix HBr, Hy, KMnQO,, pearupyer:
1) mponan 3) Oyran
2) nporieH 4) neHrax

XI.

N3omepomM BeriecTBa, popmMysia KOTOPOro

CHs— ?=CH—CH3

CH;, SIBJISIETCSA
1) 2-meTmiIOyTeH-2 3) neHTen-2
2) 6yreH-2 4) 3-MeTHIINICHTCH-2

XIl.

[TpoxgykToMm B3auMopaencTBUsA OyTeHa-2 € XJIOPOBOJOPOJIOM SIBIISIETCS:
1) 2-x10pOyTan 3) nenTeH-2
2) 6ytuH-2 4) 3-MeTnIIeHTeH-2

X

BpoMHuyto Bony oOeciiBeunBaeT Ka)K0€e BEIIECTBO U3 MaphI:
1) aTUNEH U 3TaH 3) MeTaH U rekcaH
2) nmponaH U METaH 4) TeKCEH U ATUJICH

XV

B peakmuto ¢ OpoMOBOIOpPOIOM BCTYMAET:
1) 2-x10pOyTaH 3) rexcan
2) 3-METHIIMEeHTCH-2 4) NMKIIONpOIIaH

XV.

byreH-1 1 METHIIITPOIIEH SIBIISTFOTCSL:
1) reomeTpuyeCcKUMHU U30MEPAMH  3) MEXKJIACCOBBIMU U30MEpaMu
2) CTPKTYpHBIMHU U30MEpaMu 4) romonoramu

XVI

[To MexaHu3My CBOOOTHOPAANKAILHOTO MPUCOCTUHEHUS TPOTEKAET PEaKIUs:
1) ranoreHupoBaHUsI AJIKEHOB 3) nmonumepu3alny aJIKEHOB

2) TUAPOraJOreHUPOBAHMS AIKEHOB  4) OKUCJICHUS AJIKEHOB

Tect o Teme AJKUHBI
| BapranT

K KJI1aCcCy aJJKMHOB OTHOCHUTCA.
1) C2H4 3) CZHG
2) CH,4 4) CoH,

BemecTBo, popmyna KOTOpOro

CoHs

CH3—-+CH——CH—(|3H—CECH

CHs CH3 Ha3bIBACTCS;

1) 2,3,4-TpuMeTHIT eKCHH-1 3) 2,4-numMeTna-4-3TUarekcuH-1
2) 3,5-mumeTni-4-3Tiirekcui-1  4) TUMETHIATHIITCKCHH
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B moitekynax kakoro BeIecTBa OTCYTCTBYIOT TT-CBSI3U?

1) aThHa 3) aTeHa
2) u30mnpeHa 4) IuKJIONIeHTaHa
IV. | N3omepom OyTrHa-1 siBIsieTcs BemecTBo, (opMmyJia KOTOPOro:
1) CH,=CH—CH=CH—CHj3 3) CH=C—CH,—CH3;
2) CH3—C=C—CHj3 4) CH,=CH—CH,—CH3
V. | Uucno c-cBsizeil B MoJIeKyJie MPOIMHA PaBHO:
1) 3 2) 4 3) 5 4) 6
VI. | B ogHy craanio aneTuiieH MOKHO TTONyYUTh U3 KaXI0Tr0 BEIIeCTBa,
Kpome:
1) meTtana 3) aTriieHa
2) kapbuna kanbpius  4) kapOuia aTfOMUHUS
VII. | IIponuH MOXXHO MOJIYYUTh peaKiuent
1) 1,2-puxoprporaHa co CIMPTOBBIM PACTBOPOM IIIEIOYH
2) 1,1-auxopnpornana ¢ BOAHBIM PACTBOPOM MICIOYH
3) 2-xyoprponana co CIUPTOBBIM PACTBOPOM IIEJIOYH
4) 1-xj0prpornaHa ¢ BOAHBIM PACTBOPOM MIEIOYU
VIII. | AueruneH B3auMoeHCTBYET C:
1) a3oTom 2) BOIOPOJIOM 3) MmeTaHOM 4) Menpro
IX. | Peakmueit KyuepoBa nmomy4ator:
1) u3 stanona Oyraauen-1,3
2) U3 aneTuiIeHa BUHWIAIETUIICH
3) U3 aleTuIIeHa YKCYCHBIN ajibJeru
4) U3 qUXJI0pITaHA aleTUIICH
X. | IIpu npucoenuHennn n30bITKa OpOMOBOIOpOIa K OyTHHY -1
NPEeUMYIIECTBEHHO 00pa3yercs:
1) 1-6pomOyTan 3) 1,1-mubpomOyTaH
2) 2-6pomOyTaH 4) 2,2-nubpomMOyTaH
Xl. | Ons cxembr mpeBpamenuit C2H2+ H2— A+ H20—B xoneunsIi
NPOIYKT HA3bIBAOT:
1) sTan 3) ataHon
2) 5THH 4) TMMeTUIIOBBI dpup
XIl. | Kak aTeH, Tak ¥ 9THH
1) npu ruapaTanuu o0pa3yroT CIIUPTHI
2) He 00eCIBEUYNBAIOT OPOMHYIO BOILY
3) pearupyiot ¢ pactBopom KMnO4
4) He moJBepraTCs r'UAPUPOBAHUIO
XII. | Cxeme npeBpaiienuii X 1npucoennHeHrne— X23aMeleHne— X3
MOKET COOTBETCTBOBATH PsIJI BEIIECTB:
1) MeTaH, aneTWICH, XJIOPITEH  3) 3TUJICH, alleTUJICH, dTaHAIb
2) alleTUIICH, 3TaH, XJIOPITaH 4) alleTUIICH, ITUJICH, dTAHOJI
XIV. | 1 nns anetriieHa, u it OyTrHa-1 XapakTepHBI

1) terpasapuueckas hopma MOJICKYJIbI

2) Sp-rubpuaM3aius BCEX aTOMOB yriiepoja B MOJICKYIIe

3) peaxius TUAPHPOBAHHS

4) Ha;mMYUe TOJIBKO G-CBSI3€H B MOJIEKYyJIaX

5) ropenue Ha BO3/yxe

6) B3aUMOJIEICTBHE C aMMHUAaYHbIM pacTBOPOM HHUTpaTa cepedpa
3anumute U QpHI B TOPsAIKE BO3PACTAHUS
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XV.

Brruncnure maccy XJI0pHOM BOJIBI C MaccoBOM AoJei xiaopa 2%,

HeoOXxoauMon 11 B3aumoeicTeus ¢ 0,561 (H. y.) aneTuiieHa.

Tect mo TeMe AJTKUHBI
Il Bapnant

K knaccy anknHOB OTHOCHTCS:
1) C3H4 3) C4H8
2) CH,4 4) CsHyp

BemecTBo, hopmyira KOTOporo

CoHj

CH;—C=C—C —CH,—CHj;

CH3 Ha3bIBAETCA:
1) 4-mMeTuI-4-3TUATreKCUH-2 3) 3-merun-3-3Trirekcun-4
2) 4,4-1MMETHITeKCHH -2 4) METHJI TUIIT €KCHUH

B monekyiie aneruniieHa UMEIOTCS:
1) nBe G- U 1BE M-CBS3U 3) Tpu G- ¥ OJIHA T-CBSI3U
2) IBE G- M TPH T-CBSI3U 4) Tpu G- ¥ IB€ T-CBA3U

N3omepom neHTrHa-1 sBIsIETCS BEUIECTBO, OpMYyiIa KOTOPOTo:
1) CH,=CH—CH,;—CH,—CH3; 3) CH3—CH,—CH,—C=CH
2) CH,=CH—CH=CH, 4) CH3;—C=C—CH,—CHj3

B Monekynax kakoro BeuecTBa UMEIOTCS ABE TT-CBSA3H?
1) aTuHa 3) aTena
2) u3orpeHa 4) nMKJIONEeHTaHa

VI.

B onny cranuio aneTuieH MOXKHO MOJYYUTh U3:
1) metana 3) yriekucioro rasa
2) xapOoHAaTa KaJbIIUs 4) xapbuaa aTIOMUHHS

VII.

ByTHH-2 MOXHO MOJIYYUTh PEAKIIUEN
1) 1,2-auxnopOyTaHa co CIIUPTOBBIM PACTBOPOM IIETOUH
2) 1,2-nuxnopOyTaHa ¢ BOJHBIM PACTBOPOM ILEIOYH
3) 2,3-nuxnopOyTaHa co CIUPTOBBIM PACTBOPOM ILETOYH
4) 1,4-nuxnopOyTaHa ¢ BOJAHBIM PACTBOPOM IICIOYH

VIII.

AueTnieH B3auMOAEHCTBYET C:
1) cepebpom 3) meTaHOM
2) a30TOM 4) aMMHa4YHBIM PACTBOPOM HUTpATa cepedpa

Peakuueit KyuepoBa nmomay4aror:
1) u3 6yrana Gyraauen-1,3 3) u3 mpornuHa areToH
2) U3 aleTHIICHA XJIOPBUHUII 4) u3 XJI0pITaHa ITUJICH

[Ipu npucoennHennu u30pITKa GPOMOBOIOPOJIA K IPOITUHY
pEeUMYLIECTBEHHO 00pa3yercs:

1) 1-6pommnpomnan 3) 1,1-gqubOpomipomnan
2) 2-Opommpornan 4) 2,2 -qubpoMIipornan

Xl.

s cxemsl npeBpamenuit C2H4- H2— A+ H20— B koneuHbIi
NPOAYKT HA3bIBAIOT:

1) sTanon 3) yKcycHast KHCJIOTa

2) YKCYCHBIH allbAerus 4) nuMeTuIIoBBIN YPUP
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XIlI.

Kak OyTteH, Tak u OyTuH
1) mpu rugpaTauu 00 pasyroT CIIUPTHI
2) oOecIBEeYMBAIOT OPOMHYIO BOIY
3) He pearupyrot ¢ pactBopom KMnO4
4) He moABEeprarTCs I'UIPUPOBAHUIO

XII.

Cxeme nipeBpamienuii X1 mpucoennnenne— X23amemneHne— X3
MOXXET COOTBETCTBOBATH PsiJl BEIIECTB:

1) aTaH, >THIIECH, alleTUIICH 3) 6poMdTaH, STUIICH,
XJIOp3TaH

2) aleTuIIeH, 3TaH, OpoMITaH 4) meTaH, aleTwICH, dTaHaJb

XIV.

W s nmponuHa, U U1 TPOTeHa XapaKTePHBI:
1) B3aumoneiictBue ¢ okcuaom meaun (1)
2) HaIM4ue G- U T-CBSA3EH B MOJIEKyJIax
3) Sp2-rubpuau3alys aTOMOB yIiieposia B MOJICKYJIe
4) peakuus TUAPUPOBAHUS
5) ropeHue Ha BO3yxXe
6) peakius c aMHJIOM HaTpuUs
3anummuTe U dpH! B NOPSAIKE BO3PACTaHUS

XV.

Boruncnure Mmaccy OpoMHOI BOAbI ¢ MaccoBoit oseit Opoma 2%,
HeoOXoauMou 115 B3aumoenctsust ¢ 1,127 (H. y.) aneTuiieHa.

Tect mo Teme Anbaeruibl U KETOHBI
| BapuaHT

K anpaeruiam oTHOCHTCS BENIECTBO, (hOpMya KOTOPOTo:
1) CH3;COOH 3) C3Hg
2) C,HsOH 4) HCHO

®dynkioHansHas rpymma » C=0 Ha3bIBaeTCS:
1) kapOOKCHITbHOM 3) kapOOHHUIIbHOMN
2) TUJIPOKCHJIIbH O 4) aMuHOTpYIITION

HasBanue BemecTBa, hopmyiia KOTOPOTO
CIIE-——(EJH—C"::H:
CH,

1) 6ytaHoH-2 3) OyraHaib
2) 2-MeTHIINPOINAaHAITh 4) 2-metunmnponanon-1

[Tpu HOpMaJIBHBIX YCIOBUAX ra3000pa3HBIM BEIIECTBOM SIBJISICTCS:
1) ataHon 3) meTaHab
2) METaHOI 4) sTaHOBas KUCIIOTA

Hcropuueckoe Ha3BaHHE BOIHOIO pacTBopa (hopMalibaeruia,
HPUMEHSIEMOr0 B MEIUIINHE:
1) MypaBbUHBII CLIUPT 3) pusnonornueckuil pacTBOp
2) xapOosoBas kucinora  4) dbopmaanH

VI.

VYKCyCHBII alibJIeTH HE B3aUMOEHCTBYET C BEIIeCTBOM, (popmyia
KOTOPOTO:

1) CH;COOH 3) Cu(OH),

2) Ag20 (am. p —p) 4) H,

VII.

BemecTBo, npy MoMomy KOTOPOro MOKHO OTIMYUTh MypPaBbUHBIN
aJNbJEruj OT YTHWJICHIJIMKOJIS:
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1) cosnsiHast KMCIOTA 3) pacTBOp TUAPOKCHIA KAIIHSI
2) ruppoxkcua meau (11) 4) ammuauHblii pactBop Ag20

VIII.

Crioco0 MmosTydeHust MypaBbUHOTO ajlbJCTHIa:
1) OposkeHue rIIFOKO3bl  3) OKHUCIIEHHE METHIIOBOI'O CITUPTA
2) ruapaTanys dTUiIeHa 4) B3aMMOJIEHCTBHUE YTHHA C BOJIOM

CaoiicTBa, XapaKTepHBbIE JJIs Al[ETOHA!

1) ManopacTBOpUM B BOJIC

2) MaeT peaKIfio «CepedpsIHOro 3epkaia

3) mapsl jerde Bo3ayxa

4) mpu B3aUMOJICH CTBHHU C BOIOPOIOM ITPEBPAIIAETCS BO
BTOPUYHBIN CIIUPT.

MeXKIacCOBBIMU H30MEPAMHU SIBIISTFOTCS:
1) anpreruapl ¥ KapOOHOBBIE KHCIOTHI
2) OJIHOATOMHBIE CITUPTHI U AJTbICTHIbI
3) anbaeruabl i KETOHBI
4) 0THOATOMHBIEC CITUPTHI ¥ (PEH OB

XI.

BemecTBo, Iipr B3aUMOJCHCTBUU C BOIOW KOTOPOTro 00pa3yercs
YKCYCHBIN albJer I

1) anieraT HaTpUs 3) auernneH

2) KkapOu/1 KajbIHsl 4) sTuieH

XIl.

[TpoayKThl KATAAMTUYCCKOTO OKHCJCHUS BTOPUYHBIX CITUPTOB:
1) anpreruasl 3) npocthie dGHUpHI
2) KETOHBI 4) cnoxxHbIC 3PUPBI

XII.

AJtbJIeru 1, KOTOPBI MOKHO TIOJY4UTh peaknueit Kyueposa:
1) sraHanb 3) OyTaHaib
2) mponaHab 4) Bce OTBETHI BEPHBI

XIV.

Ocy11ecTBUTh NPEBpaILEHUs 10 CXEME:
CH4 — C2H2 — CH3CHO — CH3COOH

Tect o TeMe AnbOeruabl U KETOHBI

Il BapuanT
l. BemectBo C;H4O oTHOCHTCS K Kiaccy:
1) kapOOHOBBIE KHCIOTHI 3) yrieBobl
2) OJTHOATOMHBIE CITUPTHI 4) anbaeruisl
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K kakomy Ki1acCy OpraHM4eCKUX COCIMHEHHMI OTHOCUTCS all€TOH:
1) ciupThI 3) anbaeruapt
2) KETOHBI 4) denonb

Haspanwue BerecTBa, popmysa KOTOPOro
=
CHy—CH—CH,—CT
CH,
1) neHTaHOH-2 3) meHTaHalb
2) 3-mMeTua0yTaHaIb 4) 2-metnndoyTanou-1

AJBJETHIBI ¥ KETOHBI SIBIISFOTCS H30MEPaMHU:
1) yrnepomHoro ckesiera 3) MOJOKEHUS KPATHOU CBSI3U
2) MEXKIACCOBBIMU  4) mostoxkeHus QYHKITMOHATBHON TPYIIIBI

BeriectBO, KOTOpOE HENb3sI Paco3HATh P TOMOIIN
aMMHa4YHOTO pacTBOpa OKCHa cepedpa:

1) aneranpaerun 3) meTaHab

2) aneToH 4) bopmanbaerun

VI.

VY4eHblll, OTKPBIBILINN PEAKLIUIO ALl€TUIIEHA C BOJOM:
1) A. M. Bytnepos 3) U. Bepuenuyc
2) H. H. Bunun 4) M. T'. Kyuepos

VILI.

Kiacc BerecTs, st KOTOPBIX XapaKT€PHA PEAKIUS «CepedpAHOro
3epKalian:

1) ogHOATOMHBIE CITMPTHI 3) anbaeruasi

2) KETOHBI 4) deHomnbl

VIII.

ITpomyKThI BOCCTAHOBJICHUS AJIBICTHI0B BOJOPOIOM Ha
IUIATHHOBOM KaTaJnu3aTope:
1) keToHBI 3) KapOOHOBBIE KHCIIOTHI
2) poCThIe YPUPbHI 4) 0JIHOATOMHBIE CITUPTHI

PeakTuB, mpu MOMOIIK KOTOPOTO MOYKHO PAaCliO3HAThH BOIHBIC
PacTBOPBI ATAHOJA, TIUIEPHHA U (HopMalbIeruia:

1) aMmMHavHBIN pacTBOp OKCHIA cepedpa

2) okcua menu (1)

3) ruapoxcun memnu (1)

4) xsopu xxenesa (111)

OO61muM cnocoOoM MOoIyYEHHsI KETOHOB B IPOMBILIUIEHHOCTH
SIBIIETCSL:

1) BoccTaHOBIIGHHE aJIbIETHI0B

2) ruzpaTanus aJKeHoB

3) OKHUCIICHHE TEPBUYHBIX CIIUPTOB

4) OKHCJIEHHE BTOPUYHBIX CIIMPTOB

XI.

Bun n3omepun, XxapakTepHBI UL IPOIIAHOHA:
1) yrinepoaHoro ckenera  3) MOJIOKECHUS] KPATHOU CBSI3H
2) MEeXKKJIAaCCOBBIMU  4) MOJIOKEHUsI (PYHKIIMOHATBHOMN I'PYIIIIBI

XIl.

JIyis1 XpaHEHUs! BIaKHBIX OMOJIOTMYECKUX MPEapaToB
UCITOJIb3YETCS:
1) 5TUIIOBBIN CIUPT 3) MypaBbUHBIN CIIUPT
2) popmanuH 4) mponuIIOBBIN CIUPT

XII.

MeraHasb Ipu KOMHAaTHOW TeMIIepaType:
1) TBepmoe BEIECTBO 3) Bsi3Kas roy0ast KHUIKOCTh
2) GecriBeTHAs Mpo3payHast )KHUIKOCTh  4) OeClBETHBIN ra3
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XIV. | OcyecTBUTh IPEBPALIEHUS 10 CXEME!

ITponnannon-1,2 — 1,2-nuxiopnponad — MNPONUH — MPONaHOH

TemaTnueckoe miannpoBanue npeamera xumus 11 kaacc.

(3 yaca B Hexe10, Becero 102 yaca)

Ne KoanuecrBo | KoHTpoJibHBIE padoThI
/1 HaumeHnoBaHue pa3aejioB U TeEM 4aCOB /HPOCKTLI,
NPAKTUHYICCKHUEC paﬁoTbI.
1. 30 gac. BBonHas KOHTposIbHAs
TEMA 1. HEMETAJUIBI padora.
KontposnbHas pabora
. Nel
2. | TEMA 2. OBIIIME CBOUCTBA 2 Jac. Tect
METAJIJIOB
3. | TEMA 3. METAJIJIbI I''TABHBIX 11 yac. TecThl.
I[NOAI'PYIIII
4. | TEMA 4. METAJUIBI IOBOYHBIX | 1749ac. | Tectsi. )
O/ PYIIIT i())ZHTpOJILHaﬂ pabora
5 | TEMA 5. CTPOEHUE BEILIECTBA 8 wac. Tectsr.
KonTponbHas pabota
Ne3
6. | TEMA 6. TEOPETUYECKOE 16 yac. KontposnbHas pabora
OIMMCAHUE XUMUWYECKUX Ne4
PEAKLIUN
7. | TEMA 7. XUMHUYECKAA 7 yac. [IpoexThI
TEXHOJIOT A
8. | TEMA 8. XIIMU B 6 Jac. Tectrl. UToroBas
[IOBCEJJHEBHOW XXWU3HU (4/6) KOHTPOJIbHAst paboTa
TEMA 9. XUMUA HA CIIYXKBE 3 yac. TecTbl, TPOEKTHI.
OBIIECTBA (3/4)
TEMA 10. XUMUS B 4 yac TecTbl, TPOEKTHI.
COBPEMEHHO! HAVKE (4/5)
Bcero vacos: 102 yac.
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