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l. IHJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus ydeOHOTO mpeaMera «XHMHUsS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BHIMNYCKHUK HA YIJIy0J€HHOM YPOBHE HAYYHUTCS:
packpuvleéams Ha IPAMEPaxX PoJIb XUMHUHU B (DOPMHPOBAHHH COBPEMEHHOM HAyJHOM
KapTUHBI MHpa W B INPAKTUYCCKOH ACATCIBHOCTH YCIIOBEKAa, B3aHMMOCBS3b MEKIY
XUMHEH U APYTHUMH €CTCCTBCHHBIMU HayKaMH;

ULIIOCMpuposams Ha IPUMEPax CTAHOBIICHUE W 3BOJIIOIUIO OPTaHWICCKON XHUMHH
KaK HayKW Ha pa3JIMYHbIX HCTOPHYCCKUX dTaIlax ¢¢ pa3BUTHS;

YCmanasenueams TPHUYNHHO-CIICICTBEHHBIC CBS3M MEXKIY CTPOCHHEM aTOMOB
XAMHUYECKAX DJJIEMEHTOB W TEPHOAMYECCKHM HW3MCHCHHEM CBONCTB XHMHUYCCKUX
DJICMEHTOB M HMX COCIWHECHUH B COOTBETCTBHUU C TIOJOKECHHUEM XHMHYCCKUX
9JICMEHTOB B MIEPUOINYCCKON CHCTEME;

AHAIU3UPOBAMb COCTaB, CTPOCHHWE W CBOWCTBA BEINECTB, NMPUMCHSIS IMOJIOKCHUS
OCHOBHBIX XUMHUYECKHX TCOPUN: XUMUYECKOTO CTPOCHHS OPTaHUYCCKUX COCAUHCHHM
A.M. BytnepoBa, CTpOCHHS aroMa, XHMHYECKOW CBSI3H, DJICKTPOJUTHICCKON
JUCCOITUAITIH KUCIIOT M OCHOBAHUM; YCTAaHABJIMBATh MPUYNHHO-CIICICTBCHHBIC CBS3H
MEX/Ty CBOMCTBaMH BEIIECTBA M €0 COCTABOM U CTPOCHHEM;

npuMeHsmy TpaBUiIa CHCTEMATHYCCKOW MEXIyHApOAHOH HOMEHKJIATYPHI Kak
CpEICTBA Pa3INUCHHUS U UACHTH(DHUKAIIMH BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

cocmaesnsimb  MOJICKYJIIPHBIE W CTPYKTYpHBIC (OPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK HOCUTEJICW WHQOpPMAIMK O CTPOSHUHU BEIIECTBA, €ro
CBOMCTBAX W MPUHAIICKHOCTH K ONPEACICHHOMY KJIacCy COSTUHCHHUIA,

00bsACHAMb TTPUPOY U CIIOCOOBI 00pa30BaHUSI XUMHUUYECKOM CBS3HM: KOBaJECHTHOM
(MONSIpHOM, HEMOJISIPHOM), HMOHHOM, METAJUTMYEeCKOW, BOJOPOJAHOW — C LEJBIO
OIpeIe/ICHUS] XUMUYCCKON aKTHBHOCTH BEIIIECTB;

xapaxkmepuzoéams (QU3NICCKUE CBOWCTBA HEOPTAHWYCCKUX W OPTaHHYSCKUX
BCIICCTB M YCTaHABJIMBATh 3aBUCUMOCTHh (PM3UYECKHX CBOMCTB BEIIECTB OT THIIA

KPUCTAJUIMYECKOUN PEIIEeTKY;



Xapaxkmepu306ams 3aKOHOMEPHOCTH B U3MEHEHUH XUMHUYECKUX CBOMCTB ITPOCTBIX
BEIIIECTB, BOJOPOJHBIX COCIMHEHUH, BBICIIIMX OKCUIOB U THAPOKCHUIOB;

npueooums TPUMEPbl XUMUYECKUX PpEaKIMi, pacCKpBIBAIOIIMX XapaKTepHbIC
XUMUYECKUE CBOICTBA HEOPraHMYECKUX W OPraHWYECKUX BEILECTB H3YyUECHHBIX
KJIACCOB C IIEJIbIO UX WIAEHTU(UKAIIMN U 00BSICHEHUS 00JIaCTU TPUMEHEHUS;

onpeoensimbs MEXaHU3M PEAKIUU B 3aBUCUMOCTHU OT YCIOBUM MPOBEACHUS PeaKluu
Y IPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIIUA HA OCHOBE THUIIA
XUMHYECKOU CBSA3U U AKTUBHOCTH PEArEHTOB;

YCMaHaeIueamsy — 3aBUCUMOCTb  PEAKIMOHHOM  CIIOCOOHOCTM  OpPraHMYECKUX
COCIMHEHHI OT XapakTepa B3aMMHOIO BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJBIO
MIPOTHO3UPOBAHUSA MPOAYKTOB PEAKIUU;

YCmanaeaIueams 3aBUCHUMOCTb CKOPOCTM XHMHMYECKOM PEaKIUU W CMELICHUS
XUMUYECKOTO PABHOBECUS OT pa3IMYHBIX (HaKTOPOB C IEJIbIO OMpPECICHHUS
ONTUMAJIbHBIX YCIIOBUM MPOTEKAHUA XUMHUECKUX MTPOLIECCOB;

YCmanaeniueams TEHETHYECKYIO CBS3b MEXKIy KIAacCaMM HEOPTraHWYECKUX W
OpraHUYeCKUX BEHIECTB JJIsi OOOCHOBAHHUS MPUHIUIUAIBLHON  BO3MOMXHOCTH
MOJIyYeHUS] HEOPTaHWYECKUX W OPraHWYECKUX COEIMHEHUW 3aJaHHOTO COCTaBa H
CTPOEHUS;

noobupams peareHThl, YCIOBUS U ONPEACNIATh MPOTYKTHI PEAKIIUiA, TTO3BOJISIFOIITIX
peanu3oBaTh J1a0OPATOPHBIE W MPOMBIIUIEHHBIE CIOCOOBI MOJYYEHHS BaKHEHIIMX
HEOPTaHUYECKHUX U OPTaHUYECKUX BEILIECTB;

onpeodensims XapakTep Cpenbl B pe3yJbTaTe THUAPOJIM3a HEOPTaHMYECKUX U
OpraHUYECKUX BEIECTB U MIPUBOIUTH MPUMEPHI THAPOJIU3a BEUIECTB B TOBCEIHEBHOM
KU3HU Y€JIOBEKa, OMOJOTHYECKUX OOMEHHBIX MPOIECCaX U MPOMBIIIJICHHOCTH;

npueooums TPUMEPHl OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA B TPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOLIECCaX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTUYECKOE HCIIOJIH30BAHNE HEOPTaHWYECKUX U OPTaHUYECKHUX
BEIIIECTB U UX PEAKIUA B TPOMBIIIJIEHHOCTH U OBITY;

8LINONIHAMbG XUMHYECKHI 3KCIIEPUMEHT 10 pACIO3HABAHUID U  IOJYYEHUIO

HCOPraHN4YCCKUX M OPraHUYCCKHUX BCIICCTB, OTHOCAINIHMXCSA K Pa3IMYHBIM KiacCaM
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COCIMHECHMI, B COOTBETCTBHHM C TIpaBWUJIAMH W TMpUEMaMu Oe30macHOi paboThl C
XUMHUYECKUMHU BEIIECTBAMH U Ja0OPAaTOPHBIM 000PYyI0BaHUEM;

npogooums pacdeThl Ha OCHOBE XUMHYECKHX (OpMyN W ypaBHEHHH pEaKIUi:
HaXOXXJEHUE MOJICKYJISIPHOU (POPMYIIBI OPTaHMYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH
M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIH IO MPOAYKTaM
CTOpaHHUS;, PACYEThl MACCOBOM JONM (Macchl) XMMHYECKOTO COSAMHEHHUS B CMECH;
pacueThl Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOAYKTOB PEAKIUHU, €CJIA OJTHO U3
BEILIECTB JaHO B M30BITKE (MMEET IPUMECH);

pacdyeThl MacCOBOW WM OOBEMHOM JOJM BBIXOJA TMPOIYKTa pPEAKIUH OT
TEOPETHYECKH BO3MOXHOTO; pPacdeThl TEIIoBOro 3¢deKTa peakuu; pacueThl
00BEMHBIX OTHOIIIEHUU Ta30B MPU XUMHUYECKUX PEAKIUSIX; pacueThl Macchl (00bema,
KOJTMYECTBA BEIIECTBA) MPOJMYKTA PEAKIIMH, €CIIM OJHO W3 BEIICCTB JaHO B BUJC
pacTBOpa ¢ ONpeIeTICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA;

UCNOIb306aMb METOJbl HAyYHOTO IIO3HAHMS: aHaJu3, CUHTE3, MOJEIHPOBAHUE
XUMUYECKUX TIPOIECCOB W SIBIICHUM — TIPH PEHICHUU Yy4eOHO-HCCIICTOBATEIHCKUX
3a/lay Mo U3YYEHHUIO CBOWCTB, CnOCO0O08 NOYYeHUs: U PACNO3HABAHUS OP2AHUYECKUX
gewecms,

BJIQJCTh TIpaBWJIaMH O€30macHOro oOpamieHusi ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

ocywecmenisms ~— TIOUCK ~ XHUMHYECKOW  HMH(POpPMAMM 1O  Ha3BaHUSM,
uaeHTUUKaTOpaM, CTPYKTYPHBIM (POpMYyJiaM BEIIECTB;

Kpumuyecku oyeHusams W WHTEPIPETHPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
CoZlepKalIyrocsi B COOOIIEHUSX CPEICTB MAacCOBOM HMH(pOpMaInUH, pecypcax
WNuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHHSI €CTECTBEHHO -HAYYHOM
KOPPEKTHOCTH B IEJAX BBIABJICHHUS OIMMOOYHBIX CYXICHUH Hu (HOPMHUPOBAHHS
COOCTBEHHOM MO3HIINH;

yCcmanagiueams B3aMMOCBSI3UM  MEXIy (akTaMd U TEOpUeH, NPUINHOU W
CJICICTBHEM TIPU aHAJIM3€ MPOOJEMHBIX CUTyallMid W OOOCHOBAHHWM MPUHUMAEMBIX

PEIIEHU HA OCHOBE XUMUYECKUX 3HAHUM;



npeocmaeisims TMYTH PEIICHUS TIOOATBHBIX MPOOJEM, CTOSIIMX Tepen
YeJIOBEUECTBOM, H  TMEPCHEKTUBHBIX  HAMPABICHWW  PA3BUTHS  XUMUYECKUX
TEXHOJIOTHI, B TOM YHUCJE TEXHOJOTUWA COBPEMEHHBIX MAaTEPHAIIOB C PA3IUYHON
(GYHKIIMOHATBHOCTHIO, BO300HOBIISIEMBIX HCTOYHUKOB CBHIpbs, TepepaboTKu u
YTWJIW3AI[UU TPOMBIIIEHHBIX U OBITOBBIX OTXOJIOB.

Buvinycknuk na y2nyoieHnom ypoeHe noiyuum 603MONCHOCHb HAYUUMbCA:

Gopmynuposams yenw uccne0o8anusl, 8b106U2AMb u nposepsimo
IKCNEPUMEHMAILHO 2UNOME3bl 0 XUMUYECKUX CBOLCMBAX 6eujecme Had OCHO8e UX
cocmaea U CMpOeHUs, Ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxmepe u npoOyKmax pa3iudHbiX XUMU4eCKUX peaxkyuil,

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C
cobnooenuemM npasusl Oe3onacHou pabomel ¢ Gewecmeamu U J1abopamopHbim
0bopyoosamnuem,

UHMepnpemuposams OAHHble O COCmage U CMPOEHUU Beujecms, NOJYUeHHble C
NOMOWBIO COBPEMEHHBIX (PUSUKO-XUMUYECKUX MEMOO08;

ONUCHIBAMb COCMOSIHUE IIEeKMPOHA 8 amomMe HA OCHOBE COBPEMEHHbIX K8AHMOBO-
MeXaHu4ecKux npeocmasieHul 0 CmpoeHuu amoma OJisi 0ObACHEHUs Pe3yabmamos
CNEKMpPAIbHO20 AHAIU3A BEUieCNE,

Xapaxkmepuzoeams poib A30MOCO0EPAHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUU U
HYKIeUHOBBIX KUCTOM KAK BANCHEUUUX OUONOSUYECKU AKMUBHBIX 6eUeCMEB;

NPOCHO3UPOBAMb B03MOICHOCHIb npomeKaHus OKUCTIUMENbHO-
80CCMAHOBUMENbHBIX — peaKkyuul,  Jexcaujux 6  OCHO8e  NPUPOOHLIX U
nPOU3B0OCINEEHHBIX NPOYECCO8.

MeTanpeameTHblie pe3yJibTaThbl Kypca
PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
BbInyCKHMK HAYYHTCH:
CaMOCTOSITENIbHO OMPEIEATh 1eJH, 3a]aBaTh MapaMeTpbl M KPUTEPHUH, TIO

KOTOPBIM MOKHO OIIPCACIUTD, YTO OCJIb JOCTUTHYTA,



OIICHUBAaTh BO3MOJXKHBIC TOCJEACTBUS JOCTHKEHMS TIOCTABJICHHOW II€JIU B
NEeSTETLHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JIFOJIEH, OCHOBBIBASICh Ha
COOOpaKEHUSIX STUKU U MOPAJIH;

CTaBUTh W  (opMynHpoBaTh COOCTBEHHBIE 33Jadyd B  00pa3oBaTeIbHOU
JESATEILHOCTH U )KU3HEHHBIX CUTYAaIUsIX;

OIICHUBATh PECYPChI, B TOM YMCJIE BPEMs U JIPyrue HEMaTepHUaJbHbIE PECYPCHI,
HEOOXOUMBIC JIJIS IOCTHXKEHUS TTIOCTABIICHHOM 11EJIH;

BBIOMpATh MyTh JIOCTHIKECHMS 11EJH, TJIAHUPOBATh PEIICHUE MOCTABJICHHBIX 3a/ad,
ONTUMHU3UPYS MaTEpUATILHBIE U HEMATEPUAIIbHBIC 3aTPaThI;

OpraHu30BbIBaTh I(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JI JOCTHKEHUS
MOCTABJICHHOM 1IEJIH;

COTIOCTABJISATh MOJYYEHHBINM pe3yibTaT JEATEIBHOCTH C IOCTaBJICHHOW 3apaHee
1IEJIBIO.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
BohInycKHMK HAYYHUTCS:

UCKaTh W HaxOJWTh OOOOIIEHHBIE CIIOCOOBI pelieHus 3agad, B TOM YHCIIE,
OCYILECTBIISITh Pa3BEPHYThIH MH(POPMAIIMOHHBIM MOUCK U CTaBUTh HA €r0 OCHOBE
HOBBIe (yueOHBIC U ITO3HABATEIIbHBIC) 3a/1a4H,

KPUTHYECKH OIIEHHWBATh W HWHTEPIIPETUPOBATH MH(POPMAIIMIO C Pa3HBbIX MO3HUIINH,
pacro3HaBaTh U UKCUPOBATH IPOTUBOPEUHS B MHPOPMAIITMOHHBIX UCTOYHUKAX;

HCII0JIb30BaTh pa3Iu4HbIC MOJIEJIbHO-CXEMATUUECKHUE cpeacTBa TSt
MPEJICTABIICHNS] CYIIECTBEHHBIX CBS3€M M OTHOIICHUM, a TaKX€ MPOTUBOPEUHU,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX;

HAaXOJUTh M TIPHUBOJUTH KPUTUUECKUE aApPTyMEHTHl B OTHOIICHUM JACHCTBUU H
CYXXKJIEHUH APYTroro; CIOKOWHO Y pa3yMHO OTHOCUTHCSI K KDUTUYECKUM 3aMEUYaHUsIM B
OTHOIIEHUU COOCTBEHHOTO CY)KJICHHS, pACCMAaTPUBATh UX KaK PeCcypc COOCTBEHHOTO
pa3BUTHS,

BBIXOJIUTh 32 PaMKH Y4e€OHOIro MpeaMeTa M OCYIIECTBIATH IIeJICHANpaBICHHbBIN

MMOMCK BO3MOKHOCTEH AL IIAPOKOIo IMepeHOCa CPCACTB U CII0c000B I[CI;‘ICTBHH;



BBICTpaWBaTh WHAMBUAYAJIbHYI0 OOpa30BaTEIbHYI0 TPACKTOPHUIO, YyUYWUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

MEHSTh U yIEpKUBATh Pa3HbIC MTO3HUIMHU B ITIO3HABATEIIbHON JIEATEIIbHOCTH.

KomMMyHMKaTHUBHBIE YHHBEpPCAJIbHBIE YYeOHbIe e CTBUS
BbInyCKHUK HAYYHUTCSH:

OCYILIECTBJISATh JIECJIOBYKD KOMMYHHUKAIMIO KakK CO CBEPCTHUKaMH, TakK U CO
B3pOCJIbIMU (KaK BHYTpH 00pa30BaTeIbHOW OpraHU3allid, TaK U 3a €€ MpelesiaMu),
noa0upaTh MNApTHEPOB I JEJIOBOM KOMMYHHUKAIIMM HMCXOAS M3 COOOpakKeHHt
PE3yJAbTaTUBHOCTU B3aUMO/ICHCTBUS, & HE TUYHBIX CUMIIATUH;

MIPU OCYIIECTBICHUU TPYIIIOBOM paOOThl OBITh KaK PYKOBOJUTENIEM, TaK U WICHOM
KOMaH/Ibl B Pa3HbIX poJisiX (TeHepaTop UACH, KPUTUK, UCTIOJTHUTEIb, BHICTYIAIOIHH,
AKCHEPT U T.11.);

KOOPJIMHUPOBATh M BBITIOJIHATH padOTy B YCJIOBHUSIX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BEpHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
aJICKBAaTHBIX (YCTHBIX U TUCBMEHHBIX ) A3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(JIUKTOTEHHbIC CUTYallUM U MPEIOTBpaIllaTh KOHMIUKTHI 10 UX
aKTUBHOW (pa3bl, BHICTPAMBATH JEJIOBYIO U 0Opa30BaTEIIbHYI0O KOMMYHHUKAIIHIO,
n30erast JMYHOCTHBIX OIIEHOYHBIX CYXKICHHIA.

JIuuHoCTHBIE pe3yJbTaThl

Y  ewvinycknuka 0yoym chopmuposari:

— B IIEHHOCTHO-OPUEHTAIMOHHON chepe — oco3HaHue POCCUUCKON TpayKIaHCKOM
UJICHTUYHOCTH, TYMaHU3Ma,  LeJIeYCTPEMIICHHOCTH;

— B TpPYIOBOHl cdepe — 2omosHOCcmb K OCO3HAHHOMY BBIOOPY HalibHEUIeH
oOpazoBaTeabHOM U MPOGECCUOHAIBHOM  TPaeKTOPUU,

— B TIO3HABaTENbHOW cdepe — VYMeHue YIPaABIAThH CBOEH MO3HABATEIHLHON
JeSITeNIbHOCTBIO, 20MOBHOCMb W CHOCOOHOCMb K OOpa30BaHHUIO, B TOM YHUCIE
caMOOOpa30BaHMIO, HA MPOTSHKEHUU BCEW JKWM3HU; CO3HATEIIBHOE OTHOIICHUE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBUIO YCHENTHOW MPO(PECCHOHATBLHON W

O6HICCTB€HHOI>'I ACATCIIBHOCTU, HABbLIKU BKCHCpHMCHTaHBHOfI )41 PICCH@)IOB&TﬁJ'IBCKOﬁ
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AESITeIbHOCTH; YMeHue B IyOTUYHOM MPEICTABICHUN PE3YJIbTaTOB CAMOCTOSTEIbHON
MO3HABATEJIBbHON JIEATENbHOCTH;

— B cepe coepexeHus 310POBbs — HpUHAMUE U peanru3ayus NEHHOCTE!H 3J0POBOTO

n Oe3omacHOro oOpaza KU3HHU, Henpusmue BPEIHBIX NPUBBIYEK (KypeHHS,

yInoTpeONeHUsT  ajJKorojisi, HAPKOTUKOB) HAa OCHOBE 3HAaHUM O CBOWCTBax

HApKOJIOTUYECKUX M HApPKOTUYECKUX BEIIECTB; COOJIOACHHWE TPaBUI TEXHUKU

0e30macHOCTH NpH paboTe ¢ BELIeCTBaMH, MaTepHajaMH M MpolieccaMy B ydeOHOU

nabopaTopuu, B ObITY U HA ~ MPOU3BOJICTBE.

1. COAJEPXAHHUE YYEBHOI'O ITPEIMETA
10 KJIACC (OPTAHUYECKAS XUMUS)

(5 yacoB B Hees10; Beero 170 yacon)

Tema 1. [loBTOpenue u yriayoaenue 3Hanui (25 4.)

Amommno-monexynaproe yueHue. BemecTsa MOJIEKYISIPHOTO 17}
HEMOJIEKYJIIPHOTO CTpOeHMsI. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.
MonspHass ¥ OTHOCUTEIBHAsT MOJEKYJSpHAas Macchl BemiecTBa. MombHasg A0 U
MaccoBas J0JI DJIEMEHTA B BEILIECTBE.

Cmpoenue amoma. AtomHas opobutanb. [IpaBuia 3amogHeHUs JIEKTPOHAMHU
aTOMHBIX  opOuTasnieil. BanentHele dnekTpoHbl. llepuoanydeckuili  3aKoH.
@opMyIIMpOBKa 3aKOHA B CBETE€ COBPEMEHHBIX IIPEACTABICHUN O CTPOCHHUM aTOMa.
N3MeHeHne CBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B NEPUOAAX U IPyNIIaXx.

Xumuueckasn c643b. INEKTPOOTPULATEIBHOCT. BUIbl XUMHUYECKON CBS3H.
Nonnast cBsizb. KoBaneHTHass HemosisipHas W ToyigspHas cBsizb. OOMEHHBIA |
JOHOPHO-aKIENTOPHBI MEXaHW3M O0pa30BaHUs KOBAJIEHTHON TMOJSPHOU CBSI3M.
I'eomeTpust momnekynbl. Metamnudeckas cBsizb. BogopojHasi CBs3b. ArperaTHble
COCTOSIHUS BEIIECTBA. THIIBI KPUCTALUIMYECKUX PEIIECTOK: aTOMHAs, MOJIEKYJISIpHAas,

HOHHasA, MECTAJJIMYCCKasl.



Pacuemvr no opmynam u ypasuenusm peaxyuii. 'a30Bble 3aKOHBI.
VYpaBuenue Kiaiinepona—MeHnneneeBa. 3akoH ABOrajpo. 3aKoH OOBEMHBIX
OTHOLIEHUI. OTHOCUTENbHAS MNIOTHOCTD Ia30B.

Knaccugpurayusa xumuueckux peakiyii mo pa3iuyHbIM MIpU3HAKAM CPaBHEHUS.
N3MeHeHNE CTENEHU OKUCIEHUS DJJIIEMEHTOB B COEIMHEHUSAX. OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE peakuuu. OKUCIEHHE W BOCCTaHOBJIEHUE. OKUCIUTENU U
BOCCTaHOBUTENM. MeTon snekTpoHHOro OanaHca. IlepmaHraHat Kanus Kak
OKHUCITUTEb.

Baoicneuwue knaccol neopeanuueckux gewjecms. I eHETUUECKAST CBA3D MEXKIY
KJIaCCaMH HEOPraHWYEeCKHX coenHeHuil. Peakuuu nonHoro oomena. I'naponus. p H
cpensl.

PactBopbl. CriocoObl BBIpaKEHUS KOJIMYECTBEHHOI'O COCTaBa PAacTBOpA: MAcCCOBAs
nons  (TMpOIIEHTHAas KOHIIGHTpalus), MOJspHas KoHieHTpanusa. KoimouaHbie
pactBopel. Oddexr Tunmans. Koarymamus. Cunepesuc. KomrmiekcHble
coenuHeHns. CoCTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTesb, JIUTAHJIBI.
Koopaunannonnoe uncio. HomeHkaTypa KOMILIEKCHBIX COEIUHEHHUIA.
JleMoHcTpanum.

1. OGpa31ibl BEMIECTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.

2. Bosronka itona.

3. Onpenenenne KUCIOTHOCTU CPEJIbl ITPY MOMOIIM UHIUKATOPOB.

4. Db dext Tunmans.

5. O6pazoBaHuE KOMIUJIEKCHBIX COEJUHEHUHN IEPEXOAHBIX METAILIOB.
JlabopaTopHbIe ONbITHI.

1. Peakiiuu nonHoro oomMeHa.

2. CBoOHCTBA KOJUTOUIHBIX PACTBOPOB.

3. 'uaponus coueil.

4. ITonyyeHue U CBOMCTBA KOMIUIEKCHBIX COCTMHEHUH.

IIpakTnueckass padora Ne 1. Pemenue SKCIEepuMEHTANBHBIX 3adad IO TEME

«PeakimoHHas CIrocOOHOCTD BEIIIECTB B PACTBOPAX.



KonrpoabHas padora Nel no teme «OCHOBBI XUMUN.
Tema 2. OcHOBHBIE MOHATHA OpraHuveckoii xumuu (18 4.)

Illpeomem opeanuueckou xumuu. (OCOOEHHOCTH OPraHMYECKUX BELIECTB.
3HauyeHHe OpraHudecKo XuMHH. [IpruunHBl MHOr0OOpa3us OPraHMYECKUX BEIIECTB.
VYTriiepoiHbIN CKEJIET, €ro TUIBL: HUKINYecKHe, anukinyeckue. Kapbounkindyeckue
U TETEepPOLMKINYECKUE CKeNeThl. Buapl CBs3edd B MOJEKyJaX OPraHHYECKUX
BEILIECTB: OJWHAPHBIE, JIBOWHBIC, TPOMHBbIE. VI3MEHEHHE HSHEPruUM CBA3EH MEKIY
aTOMaMH YIJIEpPOJla MpPH YBEIUYEHUM KpPAaTHOCTH CBs3U. HacellleHHbIE U
HEHACBIILICHHBIE COCIUHEHMS.

ODNekmponHoe  cmpoeHue U  XuMuyeckue CGA3U  amoma  yenepood.
I'uOpuaH3anms opOuTaneii, ee THIIBI JUI OPraHHYECKUX COSTMHEHHMIA: Sp°, Sp°, Sp.
OOpazoBaHue o©- H TW-CBA3CH B MOJIEKYJAX OPraHUYECKUX COEIUHEHUMU.

OcHoBHble NON0JHCEHU CMPYKMYPHOU Meopuu OpeaHU4ecKux CcoeouHeHul.
XUMHYECKOE CTPOCHHUE. CrpykrypHas dbopmyna. CrpykrypHas 51
IIPOCTPAHCTBEHHass wu3omepus. W3omepus yriepogHoro ckenera. M3omepus
oJIoKeHus. MexkiaccoBas u3oMepusa. Buibl IPOCTPaHCTBEHHOW W30MEpUHU.
Onrtrnueckas wm3omepuss. ONTUYECKUE AHTUIIOABL. XHPAJIBbHOCTb. XHWpAaJbHBIE U
axvpajbHble MOJEKYIBL. ['eoMeTpudeckas usoMepus (yuc-, mpanc-u30Mepus).

T'omonocus. I'omonocu. I'oMmosiornyeckas pa3HoCTb. [ OMOJIOrHYECKUE PSJIBL.
OnektponHbie 3PdekThl. CrocoObl 3amuceld peakiuid B OPraHUYECKOM XHUMHHU.
CxeMa u ypaBHEHHE. YcCJOBHUS TpoBeneHus peakumit. Kinaccudukanus peakimii
OpPTraHUYECKHUX BEIIECTB M0 CTPYKTYPHOMY IPU3HAKY: 3aMELIEHUE, IPUCOECIUHEHUE,
ormiersieHne. Mexanusmbl peakiuii. CriocoObl pas3pbiBa CBSI3H YIIEpOI-yTIEpO/.
CBoOoHbBIC PaUKaIbl, HYKICO(IBI U 2JIEKTPODHUIIHL.

Knaccugukayua opeanuueckux eewgecmé u peaxyui. OCHOBHBIE KIIaCChI
opraHudeckux coeauHeHuil. Kimaccudukanus OpraHUYecKUX COCIUHEHUN TI0
(GYHKIMOHATBHBIM TpynnaM. OJEKTPOHHOE CTPOCHHE OpPraHMYECKHX BEIIECTB.
B3auMHOe BiMsHHE aTOMOB M TPyl aromMoB. MHIYKTUBHBIM U ME30MEpHBIN

addekrrl. [IpeacraBienue o pe3oHaHCe.
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Homenknamypa Op2aHU4ecKux geujecms. MexnayHapoHas
(cucremaTuueckas) HOMEHKJIATypa OpPraHWYECKUX BEIIECTB, €€ MPUHLUIIBI.
PanmmonanbHass HoMeHknaTypa. OKHUCIEHHME U BOCCTAHOBJICHHUE B OPraHHYECKOMN
XUMHUHU.

Jemoncrpanun. 1. Moaenu opraHM4eCKUX MOJIEKYII.
Kontpoabnasi padora Ne 2 o teme: "OCHOBHBIE OHATUSA OPTAHUYECKON XUMUN"
Tema 3. YrueBogopoasi (42 4.)

Anxanvl. CtpoeHue mMoliekyiasl MeTaHna. [lonstue o kondopmarusax. OOmas
XapaKTEpUCTHKA Kiacca, (PU3NYECKHME W XUMUYECKHE CBOMCTBAa (rOpeHHue,
KATAJIUTUYECKOE OKUCIIEHUE, TAJIOTeHUPOBAHNE, HUTPOBAHUE, KPEKHUHT, MUPOJIU3).
MexaHn3M peakluu XJIOPUPOBAHUS MeTaHa. AJKaHbl B npuponae. CUHTETUYECKUE
CIOCOOBI MOYYEHHS aJIKaHOB. MeTOo/IbI MOMyYeHUs aIKaHOB U3 AJKWJITaJIOr€HUI0B
(peakuusa Bropua), nekapOOKCHIUpOBaHUMEM COJEM KapOOHOBBIX KHUCJIOT H
AJIEKTPOJIN30M PACTBOPOB COJIeH KapOOHOBBIX KUCIOT. [I[puMeHeHe aaKkaHoOB.

Luxnoankanwvr. O01IAg XapaKTEpUCTHKA Kilacca, (pU3nveckue cBoicTBa. Buibl
n3omepun. HamnpsokeHHbIE M HEHANPSHKEHHBIE LUKIBL. XUMUYECKHE CBOWMCTBA
HUKIONponaHa  (FOpeHue,  TUAPUPOBAHUE,  NPHUCOCIUHEHHWE  TajJOreHoB,
rajJJor€HOBOJIOPO/IOB,  BOJBI) M  IUKJIOreKcaHa (rOpeHHe, XJOpPUPOBAHUE,
HuTpoBanue). [lomydeHne NUKIOATKaHOB U3 aJIKAHOB U IUTaJIOT€HAJIKAHOB.

Anxenvr. OO1Iasg xapakTepucThka kiacca. CTpoeHHE MOJEKYJbl 3THJICHA.
dusnyecKre CBOKWCTBA AIKEHOB. ['eoMeTprueckas n3oMepus alIkEHOB. XUMUYECKUE
CBOMCTBa alKeHOB. Peakuuy nprcOeIMHEHUs IO KPaTHOM CBSI3M — TUAPUPOBAHUE,
raJIoreHUPOBaHKE, TUaporajioreHupoBanue, ruapartanus. [Ipasuno MapkoBHUKOBa
U ero 0ObSICHEHUE C TOUKH 3PEHHS JIEKTPOHHOM Teopuu. B3anmoiericTBre alkeHOB
c OpoMoOM U XJIOpOM B Tra3oBoit (pa3e uiam Ha cBeTy. OKUCIICHUE aJIKEHOB (TOpeHue,
OKHCJICHHE KHCIOPOJIOM B MPHUCYTCTBUU XJOpUJA MNaJIagus, MOJ JCHCTBHEM
cepeOpa, OKHCJICHHE TOPSIYUM TOJKHUCICHHBIM PAcTBOPOM TI€pMaHTaHaTa Kaus,
okucienue no Baruepy). Ilomumepuzauus. [lomydeHue ankeHOB M3 aJIKaHOB,

AJIKWITAJIOTCHU OB M AHUTaJIOICHAJIKaHOB. HpI/IMeHeHI/Ie OTHUJICHA MW IIPOIIHMJICHA.
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Anxaouenvi. Knaccudukanusi IHUEHOBBIX yIieBOAOpoAoB. ComnmpspKeHHBIE
nuenbl. du3znueckue U XMMUYECKHE CBOMCTBA JUBHHWIA U u3ompeHa. 1,2- u 1,4-
npucoenuuenue. [lomumepuzanus. Kayuyku. Bynkanuzanus kaydykoB. Pesuna u
s0onuT. CuHTE3 OyTasaueHa n3 OyTaHa U dTaHOJIA.

Anxunor.  OOmas xapaktepucTuka. CTpoeHHME MOJIEKYJbl — alleTHIICHA.
dusznyueckre M XUMHUYECKHE CBONCTBAa aJKWMHOB. Peakuuu NpucoeauHEHUS
rajJjor€HOB, TaJOr€HOBOJAOPOAOB, BoAbl. ['mapupoBanume. Tpumepuszauus u
auMepu3anus areTwieHa. KucioTHble CBOWCTBa aJlKMHOB C KOHIIEBOM TPOWHOM
cBA3bI0. OKHUCJIEHME AaJKWHOB pacTBOPOM IepMaHraHara kKaius. llpumenenue
anerusieHa. KapOunnsiii MeTon monydenus aretuieHa. [luponus merana. CuHrte3
QIKWHOB AJIKWIMPOBAHUEM ALIETUIIMHUIOB.

Apenwvi. Ilonsitue 00 apomartmyHoctH. IIpaBuno Xrokkens. benzon —
CTpPOEHHE MOJIEKYJbl, (u3nyecKkue cBoMcTBa. ['omonornyeckuit psa OeH3oda.
N3omepust u3aMenieHHbIX O€H30J10B Ha pUMEpe KCUII0NIOB. Peakunu 3aMenieHus B
OCH30JIbBHOM fAJipe (TajJoreHUpOBaHUE, HUTPOBAHUE, AIKWIMPOBaHUE). Peakuuu
OpUCOEAMHEHNUA K OeH3oily (THApPUpOBaHUE, XJIOPUPOBAHME HAa  CBETY).
Oco0eHHOCTH XUMUHM anKuWiIOeH30510B. IlpaBuia opueHTauuu 3amMecTUTENed B
peakumsx 3amelleHus. bpoMupoBaHue U HHUTpoBaHuEe TOayona. OKuciaeHue
IKWIOEH30JI0B  pacTBOPOM EepMaHraHara  KaJusl. ["aslorennpoBanue
anKuiI0eH30JI0B B OOKOBYIO 1iemnb. Peakius Bropua—®UTTHHra Kak METOJ] CHHTE3a
ankwioeH3onoB.  CTHpOJN  Kak MpUMEp  HENpeAesbHOTO  apOMaTHUYECKOTO
COEJIMHEHHS.

Ilpupoonvie ucmounuku yene6000po0os. lIpupoaHsiii 1 MONyTHBIN HETIHBIC
raspl, UX COCTaB, Hcnoib3oBaHue. Heptr kak cmech yraeBonopozaos. Ilepsuunas u
BTOpHUYHas nepepadboTka HePTu. Pudopmunr. KameHHbIN yrob.

l'anocenonpouzeoonvie  Peakuuu 3amellleHUs] rajoreHa Ha THAPOKCHII,
HUTPOTPYIIly, LHAHOrpymmy. JlelicTBHE Ha TaJlOr€HNPOU3BOJHBIE BOJHOTO M
CIUPTOBOrO pactBopa miesnouyr. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH aJKUJI-,
BUHWI-, (eHWI- U OEH3UITaJoreHu10B. Vcrnoap30BaHue rajoreH Mmpou3BOJHBIX B

6BITy, TeXHUKEe M B cuHTe3e. lloHsTHE O M&FHHﬁOpFaHquCKHX COCAUMHCHUAIX.
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[lonydyeHne ankaHOB BOCCTAHOBJICHMEM HOJAJIKAaHOB. Marnmiopranudeckue
COEIMHEHHS.

JdeMoHCcTpaIUu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, 3TUIICHA, alleTUIICHA.

3. OTHollIEHWE MeTaHa, YTUJICHA, alleTUIeHa U O€H30J1a K pacTBOpaM IepMaHTaHaTa
Kanusi 1 OpOMHOI BOJIE.

4. OkHcCIIeHHE TOJIyOJIa pACTBOPOM MIEPMAHIaHATA KaJusl.

5. TlomyyeHwe »STUIEHA peakUUEWd JETruJpaTaluyd 3TAHOJA, AalETHICHA —
TUAPOJIM30M KapOH/ia KaJIbLIHsl.

6. IlosydyeHue cTupona JENOJMMEPU3ALMEN IIOJHUCTHPOJIA M HCIBITAHUE €ro
OTHOUIEHUS K paCTBOPY NIEPMAHTaHATA KaJHs.

JlabopatopHbie  ombITbl.  CocCTaBleHHME  MOJENEH  MOJEKYJ]  aAJKaHOB.
B3aumopeiictBue ankaHoB ¢ OpomMoMm. CocTaBieHHE MOJEIEH  MOJEKYJ
HEIpEeIeNIbHbIX COCMHEHUH.

IIpakTuueckas padora Ne 2. CocTaBieHrue MoeIEH MOJIEKYJT YTIJI€BOIOPOIOB.
IpakTuueckas padora Ne 3. [losryyeHne 3TUIIEHA U OTIBITHI C HUM.

KonTpoJsabHas padora Ne 2 o TeMe «YTJIE€BOA0POIbI».

Tema 4. Kuciopoaconep:kamiue opranudeckune coequHerusi (30 4.)

Cnupmel. HoMeHknatypa u u3omepusi cnuptoB. TOKcHMUeCcKoe NeHCTBHE Ha
OpraHu3M METaHoJIa U 3TaHoja. PU3nUecKue CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX
COupTOB. XMMHUYECKHME CBOWCTBA CHOUPTOB (KUCJIOTHBIE CBOMCTBA, pEaKIUU
3aMEIIeHUs] TUIPOKCWJIBHOW TpYIIbl HA TaJllOr€H, MEXMOJEKYJIsSpHas H
BHYTPUMOJIEKYJISIpHAs JAEeTUApaTalus, OKHCICHHE, PEaKUHH YIJIEBOJOPOJHOIO
paaukana). AJKOrojarsl. 'uaponus, ankuaupoBaHue (CHHTE3 MPOCThIX 3(PUPOB MO
BunbsiMmcony). IIpoMbIlIZIEHHBIH CHUHTE3 MeTaHoJa. MHOrOaTOMHBIE CHUPTHI.
OTUICHIIMKONIb U TIIMLUEPHUH, UX (U3MUECKHe M XUMHUYeckue cBoiicTBa. CHHTE3
JUOKCAaHA M3 ATWICHITUKOISA. TOKCHMYHOCTh HSTWieHHKoNA. KauecTBeHHas

peakiusi Ha MHOTOATOMHBIe CUPTHI. [IpocThie Ahuphl Kak M30MEPHI MPEAETbHBIX
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OJTHOATOMHBIX cNUPTOB. CpaBHEHHE UX (DU3MUECKUX U XUMHUYECKUX CBOMCTB CO
cnuptaMu. Peakius pacuienyieHust IpocTbix 3(pUpOB HOAOBOAOPOIOM.

@enonvit HomeHknatypa u usomepus. B3aumHoe BiaMsHUE IPyIIl aTOMOB Ha
npuMmepe ¢eHona. Pusznyuecknue M XUMUYECKHE CBOWCTBAa ()eHOJa M KPE30JIOB.
KucnotHele cBoiicTBa ()eHOJIOB B CpaBHEHUM cO cnupTamu. Peakuuu 3amenieHus B
OCH30JIbHOM KOJIblLIe (TaJIOTEHUpOBaHUE, HUTpoBaHue). OKuciaeHue (QEHOIOB.
KauecTtBennsie peakiuu Ha ¢enoi. [Ipumenenue gpeHomna.

Kapbonunvnvie coeounenus. INEKTPOHHOE CTPOCHUE KapOOHWIHHOM TPYIIIHI.
Anpaerunpl 1 KeTOHbl. DU3MUecKue CBOWCTBA (OPMANBICTHIA, AlECTATbICTHIA,
anetoHa. [lousmue o Kemo-eHONbHOU MAYMoMepuu KapOOHUTbHBIX COeOUHEeHUU.
Peakuuy mnpucoeguHeHUs BOIbI, CIHUPTOB, LHMAHOBOJIOPOAA M TUAPOCYIbPUTA
HaTpus. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH albJIETU0B U KETOHOB B PEAKIIUAX
npucoequHeHns. Peakuyu 3aMeleHnst aToMOB BOAOPOA IPU O-yTIEPOAHOM aTOMe
Ha ranored. [lonmumepusauus popmanpaeruga u auneranpaeruaa. CUHTE3 COUPTOB
B3aUMO/ICHCTBUEM KapOOHMIIbHBIX COEAMHEHUN C peakTUBOM [ 'punbspa. OkuciieHue
KapOOHWIBbHBIX coequHeHU. CpaBHEHHE OKHUCIICHUS albJETUI0OB U KETOHOB.
BoccranoBnenue kapOOHUIIBHBIX COCIMHEHUN B COUPTHL. KayecTBEHHbIE peaklnH
Ha QIpJErMJHYI0 Ipynmy. Peakuuum anbIoiabHO - KPOTOHOBOM KOHJEHCALWU.
Oco6ennoctu popmanbaeruaa. Peakiusa Gpopmansaeruna ¢ heHosioM.

Kapbonosvie kucnomsi. DNEKTPOHHOE CTPOCHHE KapOOKCHUIIBHON TPYIIIHI.
['oMonornyeckuit  psa  OpPedeNbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHUCIIOT.
duznyeckre CBOWCTBA KapOOHOBBIX KUCIOT HAa MPUMEPE MYpPaBbUHOM, YKCYCHOM,
MIPONIMOHOBOM, MaJbMUTUHOBOM M CTEAPUHOBOM KHCIOT. XUMHUYECKHE CBOWCTBA
KapOOHOBBIX KuCIOT. KucinoTHble cBoWCTBa (M3MEHEHHE OKPAaCKH HMHIMKATOPOB,
pEeaKLMK C aKTUBHBIMU METaJJIAMU, OCHOBHBIMHU OKCHJIaMU, OCHOBaHUSIMHU, COJISIMH).
W3menenue cuiibl KapOOHOBBIX KHUCJIOT MPHU BBEACHUU JTOHOPHBIX U aKIENTOPHBIX
3amecTuTenei. B3anMopeiicTBue KapOOHOBBIX KHCJIOT CO CHUPTaMH (peaKius
srepudukanmn). [anoreHupoBaHve KapOOHOBBIX KHUCIOT B OOKOBYIO IIEMb.
OcoOEHHOCTH MypaBBUHOM KHCIOTHL. BakHeWmme TpencTaBUTENNd Kiacca

KapOOHOBBIX KHCJIOT M UX IpuMeHeHue. [lomydyeHue MypaBbMHOW U YKCYCHOM
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KHUCIIOT B TIPOMBILUICHHOCTH. Bricime kapboHoBbie kucioThl. [l]aBeneBas kucnora
KaK TpeACTaBUTENb TUKApOOHOBBIX KHCHOT. llpencraBieHue o HempeAeNnbHbIX H
apoMaTHYeCKUX KuciaoraXx. OcCOOEHHOCTH HUX CTPOEHUS U CBOWCTB. 3HAYCHUE
KapOOHOBBIX KUCJOT.

DynkyuoHnanvHvle  Npou3sooHvle  KapoOoHoswvix  Kuciom.  IlomyueHue
XJIOPAHTUJIPUIOB M aHTUJAPUIOB KHUCIOT, MX ruaposn3. llomydyeHue CrloxKHbIX
3$UpPOB C HCIONH30BAHUEM XJOPAHTUIAPUIOB M AHTUAPUIOB KUCHOT. ClOKHBIC
3¢upbl Kak M30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (PU3MUECKHX CBOMICTB U
PEaKIIMOHHON CHOCOOHOCTH CIOXHBIX 3(QHUPOB U HM30MEPHBIX UM KapOOHOBBIX
KUCIOT. ['miaponus cnoxHbX 3@upoB. CuUHTE3 CIO0XHBIX 3(DHUPOB (PEHOJOB.
Cnoxuble 3¢upbl HeopraHumdyeckux kucinor. Hwurpormumepun. Amwunbel. Conu
KapOOHOBBIX KHCJIOT, WX TEPMHUYECKOE pAa3T0KEHHE B MPHUCYTCTBUHU IIEIOYH.
CuHTe3 KapOOHUIIBHBIX COEAMHEHUN Pa3I0KEHUEM KaJIbLIMEBBIX COJIeN KapOOHOBBIX
KHCJIOT.

JleMoHcTpanum.
. BzaumozeiicTBie HaTpusl ¢ STAaHOJIOM.
. Oxucnenne sTaHoNa OKCHIOM MEJIH.
. 'openue sranona.

. B3aumonpeiictBue mpem - GyTHUIIOBOTO CITUPTA C COJISTHOM KUCIIOTOM.

1
2
3
4
5. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTHI.
6. KauecTtBeHHbIC peakiiuu Ha (EHOJBI.

7. OnpenesieHue aabIeTuI0B MPU MOMOIIY KAYECTBEHHBIX PEAKIINMN.
8. OKHCIIEHNE ATTBACTUAOB ITIEPMAHTaHATOM KaJlusl.

9. [Nony4yenue ciOKHBIX F3HUPOB.

JlabopaTopHbIe ONBITHI.

5. CBoiicTBa 3THJIOBOTO CIIUPTA.

6. CBolicTBa IJIMIIEpUHA.

7. CpoiicTtBa ¢enona. KauecTBeHHble peakiuy Ha (DEHOJIBI.

8. CpoticTBa (popMamHa.

9. CBolicTBa YKCYCHOM KUCJIOTHI.
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10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnyeckas padora Ne 4. [lomyuenune 6pomaTaHa.

IpakTnueckast padora Ne 5. [lonydeHue aneToHa.

IIpakTuyeckas padora Ne 6. [losydeHrne yKCyCHOM KHUCTOTBHI.

IIpakTnueckas padora Ne 7. [lonyueHue sTuianerara.

IIpakTHyeckas paGora Ne 8. PemeHue sKkCIiepuMEHTaNbHBIX 3a4a4 IO TEME!
«Kucnoponaconepxamme OpraHnueCKue BEIIECTBAY.

Konrtpoabnass padora Ne3 mno teme «Kucnopoacoaepkaie OpraHU4eCKHUe
BEILIECTBAY.

Tema 5. A3oT- u cepocoaep:kaiue coexuHenus (17 4.)

Humpocoeounenus. DneKTpoHHOE CTpoeHHe HuTporpynmsl. [lomydenue
HATPOCOEANHEHN. B3ppIBUaThIE BemecTBa.

Amuner. 13omepust aMuHOB. IlepBudHbBIC, BTOPUYHBIE U TPETUYHBIE AMHHBI.
@u3znueckre CBOWCTBA MPOCTEMIINX AMUHOB. AMMHBI KaK OPIraHHYECKHE
ocHoBaHMs. CoONM aJKWIAMMOHHUS. AJKWJIUMPOBAHHE W Aal[MUIMPOBAHUE AMUHOB.
Peaknum aMHMHOB C a30TUCTOM KHCIOTOH. ApOMAaTHYECKHME aMHHBI. AHUIIMH.
B3anmHOe BiusHME TPyNIl aTOMOB B MOJEKYJIE aHWIMHA. XUMHUYECKHUE CBOWCTBA
aHWIMHA (OCHOBHBIE CBOWCTBA, PEAKUWM 3aMEIICHHMS B apOMaTUYECKOE SIPO,
OKHCIIeHUe, annpoBanue). Jlnazocoenunenus. [loiydyeHue aMHHOB M3 CIIUPTOB
n HuTpocoenuHeHu. Ilpumenenue anunmHa. CepoOOpraHUYECKHE COEAUHEHUS.
[IpencraBieHure o0 cepoOOpraHUUEcKUX coequHEHUsX. OCOOEHHOCTH UX CTPOCHHS U
CBOWCTB. 3JHAUYECHHUE CEPOOPTAHUYECKUX COEAUHEHUN.

I'emepoyuxner.  @ypaH W NOHUPPOJ KaK MPEACTABUTEIN MNATHUWICHHBIX
reTEPOLUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI Tupposa. KucioTHele cBoiicTBa
nuppona. [lupuauH Kak  NOpPEACTaBUTENb  IUIECTUWICHHBIX  T'ETEPOLUKIIOB.
DIEKTPOHHOE CTPOEHHE MOJIEKYJbl NupuanHa. OCHOBHBIE CBOKCTBA NMUPHUAMHA,
peakuuu 3aMelleHusi ¢ apomaruyeckuM siapom. llpencraBnenue o0 mmupgasore,
MUPUANHE, TypUHE, TyPUHOBBIX U MUPUMUIAHOBBIX OCHOBAHHUSX.

JleMoHCTpanIUu.

1. OcHOBHBIE CBOMCTBA AMHHOB.
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2. KauecTBeHHbIE peaKlMi HA aHUJIUH.

3. AHWJIMHOBBIE KPACUTEIIH.

4. OOpa31ibl TEeTePOIUKINYECKUX COCTMHEHUN.

JlaGopaTopHbie onbIThl. KauecTBEeHHBIC pEaKI[MK HA aHUJIHH.

IIpakTnueckass padora Ne9. PemieHne SKCIEPUMEHTANBHBIX 3a7ad4 IO TEME
«A30TCcoaepKalfe OpraHnueCcKUe BEIIECTBAY.

Tema 6. Buosornyecku aktuBHbIe BemecTBa (30 4.)

JKupvl kak cioxHble 3(QUpPHI TIUIEPUHA M BBICHIUX KapOOHOBBIX KHUCIOT.
OwmbLieHue xxupoB. ['uaporennsanust KupoB. Mblia Kak COJIU BBICIIUX KapOOHOBBIX
KHUCJIOT.

Venesoov. Mono- u nucaxapunbl. OyHKIMM yriieBojoB. buonorudeckas
posib yriieBojaoB. ['nmoko3a — ¢u3uyeckre CBOMCTBA, JIMHEHHAA W IUKIAYECKas
dbopmbl. Peakiiuu Ti1I0KO3bI (OKMCIIEHUE a30THOM KHUCJIOTOH, BOCCTAHOBJICHHE B
IIECTUATOMHBIN CIUPT), KAYECTBEHHBIE PEaKIUU Ha TIII0KO3Yy. bposkeHue rimroKo3bl.
®pykTOo3a KaKk u30Mep IioKo3bl. Prubdo3a u nezokcupudosa. [lonstue o rmvko3uaax.

Hucaxapuowi. Caxapo3za Kak TNpEACTaBUTENb HEBOCCTAHABIIMBAOIINX
aucaxapuJoB. ManbTo3a W Jakro3a, nemwioduosa. ['maponus aucaxapuios.
[TonmydyeHue caxapa U3 caxapHOW CBEKIJIBL.

Tonucaxapuovr Kpaxman, rimkoreH, nesumnonosa. KauectBeHHas peakuus Ha
KpaxMail. [ maponus nonucaxapuaos.

Hyxneunogvie kucromwi. Hyxieo3uapsl. Hykneotuapsl. HyknenHoBbIE KUCITOTHI
kak npuponnsie nosmmepsl. Crpoenne JIHK n PHK. I'mpponmn3 HykII€MHOBBIX
KHUCJIOT.

Amunoxkucnomol Kak amM(@OTEpHBIC COEMUWHEHHUA. Peaknmu ¢ KUCIOTaMU M
ocHoBaHMsIMU. OOpa3zoBaHue cioxHbIX 3¢upoB. Ilentunpl. IlenTuaHas CBA3b.
AMUIHBIN XapaKkTep NeNTUIHOM CBsI3U. ['MaApoau3 nenTuaos.

benxu. TlepBuuHasi, BTOpPWUYHAsT W TPETHYHAS CTPYKTYpbl  OCJIKOB.
KauecTBeHHBIC peakiuy Ha OEIKHU.

JleMmoHcTpanum.

1. PacTBOpUMOCTD YTJIEBOJIOB B BOJIE U ATAHOJIE.
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2. KayecTBEHHBIE pEaKIIMHU HA [ITHOKO3Y.
3. OGpa31bl aMUHOKHUCIIOT.
JlabopaTopHbIe ONbITHI.
11. CpoiictBa rmoko3bl. KadecTBeHHass peakuusi Ha TIOKo3y. OmnpexaeneHue
KpaxMajia B MPOAYKTaxX MUTaHHUS.
12. [IBeTHBIE peakinu OCIKOB.
IIpakTuyeckas padora Ne 10. [IpuroroBneHue pacTBOpOB OEIIKOB M U3yYEHUE UX
CBOWCTB.
IIpakTuyeckas padora Ne 11. PemieHne skciepuMEHTANBHBIX 3a/1a4 Ha
UJEHTU(UKALIMIO OPTaHUYECKUX COCTMHEHUI
KonTposbHasi paGora Ne 5 mo Temam «A3zoTcoiepkaliye U OUOJIOTUYECKU
AKTUBHbIE OPTaHUYECKUE BEILIECTBAY.
Tema 7. CuHTeTHYECKHE BHICOKOMOJIEKYJ/ISIpHbIE coemHeHus (8 4.)

[IonsiTME O BBICOKOMOJEKYJSIPHBIX — BemecTtBax. llomumepusanusa u
MOJIMKOHJICHCALIMS KaK METObI CO3[JaHUs MTOJIUMEPOB. DJIaCTOMEPHI.
IIpuponuelii u cuHTeTHYecKuil Kayuyk. Conomumepusanusa. CoBpeMEHHBIE
IJIaCTUKKA  (TOJIMATUIICH, MOJMIPONWICH, MOJUCTHPOJ, MOJUBUHWIXJIOPUI,
drToporacT, moaudTUIEHTepedTanaT, akpui- OyTaaueH- CTUPOJIbHBIA IIJIACTHK,
MOJIMKApPOOHATHI).

[IpuponHbie U CHHTETHYECKHUE BOJIOKHA (0030p).
JMemoncTrpamuu. 1. OOpasupl 1wtactukoB. 2. Komnekius  BojokoH. 3.
[TonukoHIeH AU STUICHTJIMKOJS ¢ TepedTaneBoi KUCIOTOM.
JlaboparopHble onbIThbl. 13. OTHOILIEHWE CHUHTETUYECKHX BOJOKOH K PacTBOpaM
KHUCJIOT ¥ LIEJIOYEHN.
IIpakTnueckas padora Ne 10. Pacrio3HaBaHK€ IJIACTUKOB.

IpakTnueckas padora Ne 11. Pacrio3HaBaHK€E BOJIOKOH.

11 KVIIACC (OPTAHUYECKAS XUMMUA)

(5 yacoB B Hejes10; Bcero 170 yacon)
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Tema 1. Hemerayunl (50 u.)

Knaccugurayusa neopeanuueckux éewgecma. I1eMEHTHI METAILIIBI U HEMETAILIBI
U WX noJIokeHue B llepuonnueckon cucreme.

Booopoo. Tlonyuyenue, ¢u3nyecKrue U XUMHUYECKHE CBOMCTBA (PEaKIUH C
METAJJTaMHU W HEMETaJUlaMH, BOCCTAaHOBJIEHUE OKCHUIOB H coiseil). [uapunsl.
TomnMBHBIE AJIEMEHTHI.

l'anoeenvr.  OOmass xapakTepucTuka noArpynmnel. dusnyeckue CBONCTBA
MPOCTHIX BEMIECTB. 3aKOHOMEPHOCTU W3MEHEHHUSI OKHUCIHUTEIbHON aKTUBHOCTHU
raJIOTEHOB B COOTBETCTBUU C UX IMOJOKEHUEM B Nepuoanydeckor tadmuie. [lopsimok
BBITECHEHUSI TaJIOTEHOB U3 PAacTBOPOB rajoreHusoB. OcobeHHOCTH XUMHH (TOpa.
XJ10p — MOJy4YEeHHUE B MPOMBIIUICHHOCTH M JIA0OPATOPUM, PEAKIIUU C METAUIAaMHU U
HeMeTajulaMu. B3auMmogencTBue xjgopa € BOLOM M pacTBOpaMu  IIEIOYEH.
Kucnoponnsie coenuHeHust xjopa. [MIOXIOpUTHI, XJIOpaT W NEPXJIOPATHI Kak
TUMHWYHBIE OKUCIUTENU. OCOOEHHOCTH XMMUM OpoMa U ioja. KauecTBeHHas peakius
Ha Woa. [anoceno6o0opoovl — TIONY4YEHUE, KHUCIOTHBIE U BOCCTAHOBUTEIHHBIC
ceorictBa. CoJisiHast KUCIIOTAa U €€ coiu. KauecTBeHHbIE peakiuy Ha TaJOreHH] -
VOHBI.

Inemenmol nooepynnel Kuciopooa. OOIasi XapakTepUCTUKA MOATPYIIIIHI.
duznyueckre CBOWCTBA MPOCTHIX BemecTB. O30H KaK aJlJIOTpOnHash MoAU(UKalus
kuciopoxaa. Ilonyyenune o3ona. O30H kKak okuciauTenb. [lo3UTMBHAsE U HeraTUBHAas
pOJIb 030HA B OKpyxarouien cpeae. CpaBHEHHE CBOMCTB 030HA U Kuciopoaa. Boaa u
MEPOKCUJI BOJIOPOAA KakKk BOJOPOJHBIE COECAUHEHUS KHUCIOpOJa — CPaBHEHHUE
cBoucTB. llepokcua BOOpOJIa Kak OKHUCIHUTEIb M BOCCTAaHOBUTENb. [lepokcuibl
METAJLJIOB.

Cepa u eé coedunenus. AnnoTponus cepbl. PUMYECKHME M XHUMHUYECKHUE
CBOMCTBa cepbl (B3aMMOJEHUCTBHE C METaUIaMH, KHUCIOPOAOM, BOJIOPOIIOM,
pacTBOpaMH WIEJIOYeH, KUCIOoTaMH-OKUcIUTensiMu). CepoBOAOpO — TMOJy4YEHUE,
KHCIIOTHBIE U BOCCTaHOBUTENbHBIE cBoMcTBA. Cynbduapl. CepHUCTHIM Tra3 Kak

KHUCJIOTHBIN OKCHI. OxucnIuTeIbHBIE M BOCCTAaHOBHUTEILHBIC CBOMCTBA CCPHUCTOIO
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ra3a. [lomydenne cepHUCTOTO Ta3a B MPOMBINIUIEHHOCTH U Jabopatopuu. CepHucTas
kuciora u ee conu. Cepuwiii  anrugpua. Cepnas kwucinora. (CBolicTBa
KOHIIEHTPHUPOBAHHOMU 151 pazbaBiIeHHOMN CEpHOM KHUCJIOTBHI. JleiictBue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI HA caxap, METAJUTbl, HEMETAIIbI, CYIb(HUIBI.
Tepmuueckass ycToH4MBOCTH cCynbgaToB. KadecTBeHHas peakids Ha CEpHYIO
KHUCIIOTY U €€ colii. TruocepHas KMCIOTa U THOCYIb(aThI.

Azom u e2o0 coeduneHus. DNEMEHTbl moArpynmnbsl azota. OOmas
xapakTepucTtuka noarpymmsl. dusndeckue cBoMcTBa MpocThiX BemiecTB. CTpoeHue
MOJIEKYJIBI a30Ta. OU3nuecKkue U XuMUUYecKue cBoiicTBa azora. [lomydyeHue a3zora B
MPOMBINICHHOCTH U Jaboparopuu. Hutpuasl. AmMMHak — €ro mMoJy4eHUE,
buznueckue W XUMHUYECKHMe CcBoMcTBA. OCHOBHBIE CBOMCTBAa BOJHBIX PAacTBOPOB
ammuaka. Comn ammonus. [loBeneHue cosel aMMOHUS NPU HArpeBaHUU. AMMHAK
Kak BoccTaHOBUTEINb. [IprmeHenne ammmaka. OKCHIBI a30Ta, UX IOJYYEHUE H
cBoiictBa. Oxcup azora(l). Oxucnenue okcuna azota(ll) kucnopogom. Jumepuszanus
okcuna azota(IV). Aszorucras xkuciora U ee coiau. HUTPUTHI KaKk OKHCIUTENIH U
BOCCTAHOBUTEIN. A30THasi KHUCJIOTa — (U3MUECKHE U XUMHUYECKHUE CBOMCTBA,
nonydenre. OTHOIIEHUE a30THOM KUCIIOTHI K METaJlJIaM U HEMETAJIAM. 3aBUCHMOCTD
MPOAYKTAa BOCCTAHOBJICHHS A30THOM KHUCIOTBI OT aKTUBHOCTH MeETalla |
KOHIIEHTpAIMU KUCJIOTHI. TepMuieckast ycTOWYMBOCTh HUTPATOB.

Docop u eco coedunenuss Anmnotpornust dochopa. XUMHUUECKHE CBOMCTBA
dbochopa (peakumm ¢ KHUCIOPOJOM, TajoreHaMH, MeTaUlaMH, CJIOKHBIMH
BEIIIECTBAMU-OKUCIUTENSIMU, Menodyamu). llonydenue u npumenenue docdopa.
®dochopuseiii anruapua. OprodocdopHas u mMeradgochopHas KUCIOTHI U UX COJIH.
KauectBennas peaxiusi Ha optodocdarsl. Paznoxenue opTopocopHOil KUCTOTHI.
ITupodochopuas kucinora u mnupodocdarel. Dochuasl. Dochun. Xmopuabl
dochopa. Oxcun dhocdopa(lll), bochopucras KkucaoTa u ee Cou.

Venepoo. Annotponus yriaepona. CpaBHEHUE CTPOCHHSI U CBOWCTB rpaduTta u
anmaza. @ymiepeH kak HoBas MoJekyisipHas ¢opma yriepona. ['paden kak
MOHOCIION TpaduTa. YTIepoaHble HAHOTPYOKU. YTOJIb. AKTUBUPOBAHHBIN YTOJb.

Ancop6uus. Xumuueckue cBoiictBa yris. Kapouasl. ['uaponus kapOuia Kaiblus U
20



KapOuga amoMuHus. KapOuwmbl TEpeXOoJHBIX METAIOB KaK CBEPXIIPOYHBIC
marepuanbl. Oxcunel yraepoma. OOpa3oBaHME yrapHOTO Ta3a TPH  HEMOJTHOM
CrOpaHuM yriid. YTOJb U yrapHbIM ra3 Kak BoccTaHOBUTENU. Peakiust yrapHoro rasza
¢ pacmiaBamu 1menodeir. CuHTE3 (POpMHUATOB M OKCajIaTOB. YTJICKUCIBIA Ta3.
VYronpHas kucinora u ee coiu. [loBegeHue CpeHUX U KUCTBIX KapOOHATOB MpHU
HarpeBaHMH.

Kpemmnuii. CBoiicTBa mpOoCTOro BellecTBa. Peakuuu ¢ XJIOpOM, KHCIOPOIOM,
pacTBopamu 1enodei. OKCUJ KpeMHHsT B Tpupoje U TexHuke. KpemHHeBbIe
KHCJIOTBI M MX coid. ['maponu3 cuinukatoB. CuilaH — BOJOPOJHOE COEIMHEHHE
KPEMHUSL.

b o p. Oxcun 6opa. bopnas kuciora u ee conu. bypa.
JleMoHcTpanum.

1. Topenue Bomopona. 2. Ilomyuenue xjopa (ombiT B mpoOupke). 3. OmbITH C
OpoMHO#1 Bogoi. 4. OKHCIHUTENbHBIE CBOMCTBA pacTBOpa THIOXJIOpPUTA HATPHS. 5.
IInaBnenne cepbl. 6. 'opeHue ceprel B Kuciopozne. 7. B3zauMonencTBue xenesa C
cepoit. 8. T'openue cepoBomopoma. 9. Ocaxnenume cynbpumoB. 10. CpolicTBa
cepuucroro rasa. 11. JlecTBue KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI Ha MENb U
caxaposy. 12. PacrBopenue ammuaka B Bojie. 13. OCHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karaiutuueckoe okucieHue amMmuaka. 15. Ilomydenue okxcuaa
azota(Il) u ero oxucnenue Ha Bo3ayxe. 16. JleficTBUe a30THON KUCIOTHI HA Meb. 17.
I'openne dochopa B kucimopose. 18. IIpeBpamenne kpacHoro gocdopa B Oenbiii u
ero cBeueHue B TeMHore. 19. BzaumoneiictBue ¢pochopHoro anruapuaa ¢ Boaou. 20.
OOpa3upl rpadura, anmasza, kpemHus. 21. ['openue yrapHoro raza. 22. TyumieHue
MJIAMEHHU YIJIEKUCIIBIM Ta3oM. 23. PaznoxeHnue Mmpamopa.
JlabopaTopHbIe ONBITHI.

1. [Tonyyenue XJ10pa ¥ U3y4EHUE E€ro CBOMCTB.

2. O3HaKOMJIEHHE CO CBOMCTBAMU XJIOPCOACPIKAITUX OTOCIIUBATEIICH.

KauecTBeHHast peakiius Ha raJOreHUT - HOHBI.
3. CgoiicTBa 6poma, oga u ux coseit. Pa3noxenue nepokcumaa Bogopoaa.

OkucneHnne noau/1 -MOHOB MEPOKCUAOM BOJOPOIa B KUCIIOMN Cpeae.
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4. N3ydyeHne CBOWCTB CEPHOI KUCIOTHI U €€ COJEH.

5. 3yueHue cBOWCTB BOJHOTO PacTBOpPa aMMHAKa.

6. CoiicTBa coneit amMmoHusi. KauecTBeHHas peakius Ha Gocdar-HoH.

7. KauecTBeHHast peakius Ha kapOoHaT-uoH. Pa3noxkenue rugpokapOoHaTa HaTpusl.
8. McnipITanke pacTBOpa CUIIMKATa HATPUSI HHAUKATOPOM.

9. O3HakomIIeHHE C 00pa3aMu TPUPOIAHBIX CHIIMKATOB.

IIpakTuyeckas padora Nel. [Tonydyenue Boopoza.

IpakTnueckast padora Ne 2. [TonydeHne XJI0pOBOIOPO/IA U CONSTHOM KUCIIOTHI.
IIpakTuyeckas padora Ne 3. [lonmyuyeHne aMMHaKa U U3y4eHHE €ro CBOMCTB.
IIpakTuueckas padora Ne4. [loyueHue yriekuciioro rasa.

IIpakTnueckass padora Ne 5. BpIlonHEHHE 3KCIEPUMEHTAIBHBIX 3aJad IO TEMeE
«HemeTamby.

Kontpoabnas padora Nel no reme «Hemeramby.

Tema 2. O6urue cBolicTBa MeTANI0B (4 4.)

Obwuii 0630p os1emenmos - memannos. (CBONUCTBA MPOCTHIX BEUIECTB-
MeTauIoB. MeTraumueckue KpucTauimdyeckue pemerkd. CruiaBpl. XapakTepUCTUKA
HanOoJiee U3BECTHBIX CIIaBOB. [loydeHne u npuMeHeHne MeTaIoB.

Tema 3. Merasuibl riiaBabIx noarpynm. (18 4.)

Ll]enounvie memannvi— 00OIAs XapaKTEPUCTHKA IMOATPYIIIBI, XapaKTEpHbIE
peakuuu HaTpus U Kaiaus. CBOMCTBA LIETOYHBIX MeTauioB. [lodyyeHue 1menouHbIX
MetaioB. Cona u eaxui
HATp — Ba)KHEHIINE COCMHEHUS HATPUSl.

bepunnui, maenuii, wenounoszemenvuvle memanivl. Maroui U KaJbIUd, HUX
oOmiasi XapakTepuUCTHKa Ha OCHOBe MosoxeHuss B Ilepuoauueckoit cucreme
sanemeHToB JI. M. MenneneeBa u ctpoeHus atomoB. [lomyuenue, Qusnyeckue u
XUMUYECKUE CBOMCTBA, NPHUMEHEHUE MAarHus, KalblUsd M HMX COCIHHEHMI.
AMoTepHOCTh OKCcHIa U ruApokcuaa Oepuiuins. JKecTKoCTh BOABI U CHOCOOBI ee
ycTpaneHus. Okpacka IIJJaMEHH COJISIMM  IIEJIOYHBIX M IIEeJTOYHO3EMEJIbHBIX

MCTAJIJIOB.
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Antomunuy. PacripocTpaHEHHOCTh B NpUPOJE, (U3NYECKUE U XHUMUYECKUE
CBOMCTBa (OTHOUIEHHE K KHUCIOPOAY, TaJIOT€HAM, PacTBOpPAM KHUCJIOT W IIEJIOYEH,
anmoMoTepmusi). AMGOTEPHOCTh OKCHJIA U TUAPOKCHAA allfoMUuHUsA. COJM aTIOMUHMSL.
[lonHoe pa3nokeHWe BOAOW COJIEM aTOMHUHHS CO CJIA0BIMU JIBYXOCHOBHBIMH
KUCIIOTaMHU. AJIIOMHHATBI B TBEPJIOM BHJIe€ M B pacTBope. [I[puMeHeHne amtoMHUHMS.
CoenuHeHust aTIOMUHUS B HU3IINX CTEMIEHAX OKUCIICHUS.

Onoséo u ceuney. PuU3NYeCKHWe M XUMHUYECKHE CBOWCTBA (pEakUHMH C
Kuciopoaom, kuciaoramu), npumenenue. Conu onosa(ll) u ceunma(ll). CeunHIOBBIN
AKKYMYJISITOP.

Tema 4. Mera/uibl NO0OYHBIX MOArpymi. (28 4.)

Memannvt nob6ounsix nooepynn. OCOOEHHOCTH CTPOEHUSI ATOMOB MEPEXO0JIHBIX
METaJIOB.

Xpom. PU3NUECKUE CBOMCTBA, XMMUYECKUE CBOMCTBA (OTHOLIEHUE K BOJSIHOMY
napy, KHUCJIOpOLy, XJIOpY, pacTBOpaM KHCIOT). VI3MEHEeHHe OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX U KHUCIIOTHO-OCHOBHBIX CBOMCTB OKCUIOB U THJIPOKCUIOB Xpoma
C POCTOM CTENEHM OKHCIEeHUs. AMQOTEpHbIE CBOICTBAa OKCHAA M THJIPOKCHIA
xpoMma(Ill). Oxkucnenne conerr xpoma(Ill) B xpomarbl. B3auMHble mepexosl
XpOMAaToOB U IUXPOMATOB. XpOMAaThl U AMXPOMATHI KAK OKHUCIUTEIIH.

Mapeaney — duznueckre 1 XUMHUYECKHE CBOMCTBA (OTHOILIEHUE K KUCIOPOAY,
XJIOpy, pactBopaM kuciot). Oxcun mapranua(lV) kak okuciauTenb W KaTtaau3arop.
IIepmaHranar kajims Kak OKMCIATENb. MaHraHaTt Kajius U ero CBOMCTBa.

Keneso. HaxoxeHue B npupoje. 3HaUeHUE Keme3a Al OpraHn3Ma 4eJIoBeKa.
®usnueckne cBorcTBa kKene3a. CruiaBel Kene3a ¢ yriIiepoaoM. XHMHUYECKHE
CBOMCTBa Keye3a (B3aMMOJICHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOH, YIJIEeM,
KHCIJIOTaMH, pacTBopamu coJjiei). CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKUCIIHUTEIHHO-
BOCCTAHOBUTEIbHBIX CBOMCTB rujpokcuna xeneza(ll) u ruapokcupa sxeneza(lll).
Conu xene3a(Il) u xxeneza(Ill). Meroasl nepeBona coneit xenesa(ll) B
comm xkene3a(lll) u oOpatHo. OxucnurenbHble cBOMCTBa coenuuenuit keneza(lll) B
pEeaKUMsIX ¢ BOCCTAHOBUTEISAMH (MOIUAOM, MENIbIO). LlMaHMIHbIE KOMILJIEKCHI XKEJe3a.

KauectBennsie peakunu Ha noHsl xkene3a(ll) u (111).
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Meob. Haxoxnenne B mpupoge. Duznueckue M XUMUYECKHE CBONCTBA
(B3aMMOJIEHCTBUE C KUCIOPOJOM, XJIOPOM, CEpOH, KHUCIOTaMU-OKUCTuTEsIMuU). Comnu
Menu(Il). Meansiii kynopoc. Ammuakatel Mmeau(l) u meau(Il). Ilonyuenue okcuaa
menun(l) BocctanoBnenuem ruapokcuaa meau(Il) rimroko3oil.

Cepebpo. Ou3znyeckre U XMMHUUYECKHE CBOMCTBA (B3aMMOJIEHCTBHUE C CEpO,
XJIOPOM, KHCJIOTaMH-OKUCAUTENsIMU). OcaxkIeHue okcuja cepedpa mpu JAEHCTBUU
HIeJIOYM Ha cojii cepedpa. AMMHakKaThl cepedpa Kak okuciurenu. KadecTBeHHas
peakimsi Ha HOHBI cepedpa.

3on0mo. dusnyeckue U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBUE C XJIOPOM,
«11apcKoi BOJKOH». CriocoObI BBIJICICHHS 30JI0Ta U3 30JI0TOHOCHOM MOPO/IBI.

Lunk. ®U3MUECKUEe U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C TaJOTCHAMH,
KHCIJIOPOJIOM, CEpPOM, pacTBOpaMH KHUCJIOT M Iejaoueit). AMMOTEPHOCTh OKCUIA U
TUAPOKCUA [IUHKA.

Pmymey. IlpencraBnenue o CBOMCTBAX PTYTH U €€ COCTUHEHUSX.
JleMmoHcTpanuu.

1. Kommeknust MeTajuios.

2. Konnekuys MUHEPAJIOB U Y.

3. Komnekust « ATFOMUHUI.

4. Konnexkuus «7Kene3o u €ro CruiaBbby

5. B3auMoiercTBrE HATPUS C BOJOM.

6. OxpaimBaHue IAMEHU COJISIMU IIEJOYHBIX U MIEJIOYHO3EMEIbHBIX METAILIOB.
7. BzanMoelcTBHE KAJIBIUS C BOJIOH.

8. [InaBieHre AIFOMUHHSL.

9. BzaumoaencTBrE ATFOMUHHUS CO IIEIOYBIO.

10. B3aumoelicTBre XpoMa ¢ COJISTHOM KHCIIOTOM 0€3 TOCTyIa BO3ayXa.

11. Ocaxnenne runpokcuna xpoma(Ill) u okuciieHre ero nepoKCUI0M BOJIOPO/IaA.
12. B3anmHbI€ EpEX0bl XPOMATOB U JUXPOMATOB.

13. Pa3noxxenue nuxpoMara aMMOHMUSL.

14. Anmtomotepmus.
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15. Ocaxnenne runpokcuna xxeneza(lll) u okucnenue ero Ha BO3Iyxe.
16. Beiaenenue cepedpa U3 ero cosieil 1eUCTBUEM MENH.
JlabopaTopHbIe ONbITHI.
10. OkpamuBaHue MIaMeHU COEAMHEHUSIMU IEJIOYHBIX METAIIOB.
11. O3HakomieHHEe C MHUHEpalaMd U BaXKHEUIIUMHU COCAMHEHUSMHU IIEIOYHBIX
METaJJIOB.
12. CBoiicTBa COEIMHEHUH MIEIIOYHBIX METAILIOB.
13. OkpammBaHue MjaaMeHu COJISIMU IIeI0YHO3EMENIbHBIX METAJIIOB.
14. CBolicTBa Marusi ¥ €ro COeIMHECHUIA.
15. CBoiicTBa coefMHEHUN KaJIbIIHUS.
16.2KecTkocTh BOJIBI.
17. B3aumMo1eiCTBUE aTIOMUHHUS C KUCITOTAMH U LIEJI0YAMMU.
18. AMdoTepHbie cBOMCTBA TUAPOKCH 1A ATTFOMUHMUS.
19. CroiicTBa 0J10Ba, CBUHIIA U UX COCTUHEHUH.
20. CaoiicTBa coneu xpoma.
21. CpolicTBa Maprasiia ¥ €ro COeJMHECHHII.
22. I3yueHne MUHEPAJIOB KeEe3a.
23. CpoiicTBa xeine3a. KauecTBeHHbIE peakluy Ha MOHBI kene3a. [lonyyenue okcuaa
meu(l).
24. CpoiicTBa Mequ, €€ CIUIaBOB U COCIUHCHUIA.
25. CBolicTBa IIMHKA U €70 COCTMHEHUM.
IIpakTnueckass padora Ne6. [lonmyueHue ropbkoil coiau (CEMUBOIHOTO Cyib(dara
MarHus).
IpakTnueckas padora Ne 7. [lonyueHne alFoMOKAJIMEBBIX KBACIIOB.
IIpakTnueckass padora NeS8. BpinosHEHHME SKCIEPUMEHTAIBHBIX 33a4 IO TEME
«MeTanibl TJIaBHBIX MOJATPYIII.
IpakTnueckas padora Ne9. [Tonydyenne MeHOTO Kynopoca.
IIpakTuueckas padora Nel(. I[lonyuenue xene3Horo Kynopoca.
IpakTnueckass padora Ne 11. BreinonHeHue >KCHEPUMEHTAIbHBIX 3a]lady MO0 TEME

«MeTaipl TOOOYHBIX TOATPYTII.
25



KonrpoabHasi padora Ne 2 o teme «MeTamib.
Tema 5. Ctpoenue BemectBa (14 4.)

Cmpoenue amoma. Hyxmunapel. W3oronbl. Tumbel paguoakTUBHOIO pacraja.
Tepmosimepnsli  cuHTe3. llomyyeHne HOBBIX DJIEMEHTOB. flAepHble peakuuu.
CtpoeHue 31eKTpOHHBIX 000104eKk aTOMOB. [IpecraBienrne 0 KBaHTOBOM MEXaHUKe.
KBanToBsie uncia. AToMHble opouTaiu. Paguyc atoma. DneKTpooTpUIIaTEIbHOCTD.

Xumuueckas cesa3b. Buapl xumudeckon cBa3u. KoBaneHTHass CBSI3b U €€
XapaKTEPUCTUKHU (JJIMHA CBSI3U, MOJSPHOCTh, MOJIAPU3YEMOCTh, KPATHOCTh CBS3H).
HNonnas cBA3b. MeTammyeckas CBs3b.

Cmpoenue meepovix men. Kpucramnmueckue u amopdHbie Tena. Turbl
KPUCTAJUIMYECKUX PEHIETOK METAUIOB U MOHHBIX COEAMHEHUN. MEexKMONEKyIsIpHBIC
B3anMOAEHUCTBUA. BogopoaHas CBs3b.

Jemoncrpanumn. 1. Kpuctammdeckue pemerku. 2. Moaenu MOJIEKYII.
Tema 6. Teopernueckoe onucaHne XUMUYECKUX peakiuid (27 4.)

Tennosoti  3¢pghexm  xumuyeckou  peaxyuu.  DHAOTEPMUUYECKUE U
HK30TepMUYECKHE peakinu. 3akoH ['ecca. Temora 0Opa3oBaHus BelleCTBA. DHEPTUA
cBs3u. [lonsarue 006 oHTansnuu. llonstue 00 »SHTponuu. Brtopoil 3akoH
TepMOAUHAMHUKU. JHeprus [mb0ca u KpUTepuu CamMoOINpPOU3BOIHLHOCTH XUMHYECKOM
peakuu.

Ckopocmb XuMmuueckol peakyuu y €€ 3aBUCUMOCTb OT IPUPOAbl Pearupyronmx
BEIIIECTB, KOHLEHTPALlMM pEareéHTOB, TEMIIEPATYphbl, HAJIWYUA KaTaau3aTropa,
IJIOIIAM TOBEPXHOCTU PpPEArupyrolIuX BEHIECTB. 3aKOH JIEWCTBYIOIIMX Macc.
[IpaBwno Bant -T'odda. Tlonstue o0 sHeprum akTUBalUU U 00 PHEPreTUUYECKOM
npoduie peakuud. ['OMOTEHHBIH W  TeTEPOreHHbIM  KaTanu3. [Ipumepsr
KaTaJIUTUYECKUX MPOIECCOB B TEXHUKE U B KUBBIX opraHu3zMax. MepMeHTHI Kak
OMOJIOTUYECKHUE KAaTAITU3aTOPHI.

Obpamumvble xumuueckue peakyuu. Xumudeckoe paBHoBecue. [Ipunuun Jle
[ITarenbe. KoHctanta paBHOBecusa. PaBHoBecme B pacTtBopax. KoHCTaHTBI
nucconmanuu. Pacder pH pacTBOpOB CHIIBHBIX KHUCIOT U Imenoudeid. [lpoussedenue

pacmeopumocniu.
26



Pao  axmusnocmu memannog. lloHATHE O CTaHOAPTHOM BJIEKTPOJAHOM
MOTEHIMANE WU 3JEKTPOJBHKYIIEH CHIIE peakUud. XMMHUYECKHE HCTOYHUKU TOKA:
rajbBaHUYECKNE DJIEMEHTHI, AKKYMYJISTOPbl M TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOJIN3
pacIuIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. 3aKOHbI 91€KMPOaU3A.
JdeMoHCTpaUu.

1. DK30TepMHUYECKHUE u SHIAOTEPMHUYECKHE XUMHYECKUE peaKiuu.
2. TermtoBble SBJICHUS NPU PACTBOPEHUM CEPHOUW KHUCIOTHI U aMMHUAYHOM CEJIUTPHI.
3. 3aBUCUMOCTb CKOpPOCTM pPEaKIMU OT MPUPOAbl BEIIECTB Ha MPHUMEPE
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHIIEHTPAllUU C
OJIMHAKOBBIMM KYCOYKaMH (TpaHyjlaMy) LMHKA M OJIMHAKOBBIX KYCOUYKOB pPAa3HBIX
METalJIoB  (MarHusi, LWHKA, JKejie3a) C pacTBOPOM  COJSIHOM — KHUCJIOTBHI.
4. B3aumo1eiicTBHE paCTBOPOB CEPHOM KUCIOTHI C paCTBOPAMU THOCYJIb(aTa HATpUS
pa3IMYHON KOHLIEHTpaLuu " TEMIIEpaTyphl.
5. Pa3noxenue nepokcuaa BoJopoa ¢ IOMOLIbI0 HEOPTaHUYECKUX KaTaIM3aTOPOB U
MPUPOIHBIX OOBEKTOB, COEPKAIINX KaTalasy.

JlaboparopHbie onbIThl. DaKTOPBI, BIMSAIOIIME HAa B3aUMOJEHCTBHUE METAUIA C
pacTBOpaMH KHUCJIOT. CMelleHHe XUMHYECKOTO pAaBHOBECHUA TNIPU YBEIUYECHHUH
KOHLIEHTPAlM¥ PEAreéHTOB U NPOAyKTOB.26. KatanuTuueckoe pas3iioKeHUe NEPOKCHIa
BOJIOpOJa

IpakTnueckas padora Nel2. CkopoCTh XUMHYECKON PEAKIINH.

IpakTnueckas padora Nel3. XuMnuueckoe paBHOBECHE.

KonTtpoJubnas padora Ne3. TeopeTnueckrne OCHOBbI XMUMHUH.

Tema 7. Xumuveckas TexHosiorus (10 4.)

OcHosHble npunyunsvl Xxumuyeckou mexnoao2uu.  [IpOoM3BOACTBO CEpPHOM
KUCJIOTBl KOHTaKTHBIM CIOCOOOM. XumusM Tmporiecca. Ceipbe sl MPOU3BOJCTBA
CEpPHOM KHCIJIOTHL. TeXHOJIOTHYecKass CXeMa Ipolecca, MPOLECChl M aIIapaThl.
[TpousBoacTBo amMMmuaka. XuMu3M mnpoiecca. OnpenesieHue ONTUMAIIbHBIX YCIOBUI
npoBeaeHus peakuuu. [I[puHIKI HUPKYISUKUYA U €r0 peaan3alus B TEXHOJIOTHYEeCKOM

CXEMC.
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Memannypeus. Yepnas metaiutyprusi. JJoMeHHbII nponiecc (CbIpbe, yCTPONUCTBO
JOMEHHOM me4yu, XuMu3M Tpoiecca). [Ipou3BOACTBO CTaii B KUCIOPOIHOM
KOHBEPTEPE U B DIIEKTPOIICUAX.

Opeanuueckuti cunmes. CHHTE3bl Ha OCHOBE cHHTe3-Ta3a. I[Ipon3BOACTBO
METaHOJIA.

DkoJorus u nmpobdsieMa oXpaHbl OKPYKAIOIIEH cpe/ibl. 3eleHast XUMHUS.
JemoncTpanuu. 1. Ceipbe 1715 TPOU3BOACTBA CEPHOM KUCIIOTBHI.

2. Mojienp KUITAILIETO CIOS.

3.Kene3nas pyna.

4. O0Opa31ibl CIJIaBOB Keje3a.

Tema 8. Xumusi B noBceaHeBHOI ku3umn (8 4.)

Xumus numy. JKupel, O€iaKku, yriaeBojbl, BATaMUHBI. [IuieBble J0OaBKU, UX
Kiaccuukanus. 3anpeiieHHble U pa3pelieHHbIe MUIeBble J00aBKU. JIekapCTBEHHBIE
cpeactBa. Kpacku u nurmenTsl. [IpUHIMIBI OKpAIIMBAaHUS TKAHEH.

Tema 9. Xumus Ha ciry:k0e o0mecrsa (7 4.)

Xumusi B crpoutensbcTBe. llement, Oeton. CTekiio U  KepamHKa.
TpaauIuoHHBIE W COBPEMEHHBIE KepaMHYecKue maTepuaybl. CBEpXMpOBOJAILIAS
kepamuka. beiToBas xumus. OtOenuBarIKMe CpeACTBA. XHUMHS B CEIBCKOM
xo3sicTBe. MHCcekTMn bl U iecTulnibl. CpeacTBa 3alluThl pacTeHUM. PenennenTsl.

Tema 10. Xumusi B coBpeMeHHO# Hayke (4 4.)

OcoOeHHOCTH COBPEMEHHON HayKu. MeTOJ0JIOTHsI HAyYHOT'O0 HCCISAOBaHUS.
[Tpodeccus xumuka. MaTteMatuueckass XUMHs.

[Touck xumudeckoi uupopmaiuu. Pabora ¢ 6a3amu JaHHBIX.
JleMoHCTpauu.

1. ITumeBwie KpacuTeny.

2. Kpamenue TkaHen.

3. OrGenuBanue TKAHEH.

4. Kepamuueckre MaTepHuabl.

5. LIBeTHBIE CTEKIIA.

6. Kommnexuust « TOIIMBO U €ro BUABD.
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JlaGopaTopHble ONBITHI.

27. 3HaKOMCTBO C MOIOIIUMH CPEACTBaMH. 3HAKOMCTBO C OTOETMBAIOIIUMHU
CpelICTBaMH.

28. Krnewn.

29. 3HaKOMCTBO C MUHEPAJIbHBIMU YIOOPEHUSIMU U U3yUYE€HHUE UX CBOMCTB.

Kounrpoasnas padora Ne 5. torosast KoHTpoJibHas paboTa.

I1l. TEMATHYECKOE INTAHUPOBAHHUE

10 xaacc (5 4 B Hexero, Beero 170 4.)

B Tom uncie
Howmep KonungectBo
Tema MPAKTUYECKUE | KOHTPOJIbHBIE
TEMBI 4acoB
paboTHI paboTHI
1 [ToBTOpEeHue u 25 1 1
yrayOJeHne 3HaHUM
2 OCHOBHBIE IOHATHS 18 - 1
OpraHNYeCKON XUMUU
3 YriaeBoaopos! 42 2 1
Kucnopoaconepxaiue
4 OpraHUYecKue 30 S 1
COEJIMHEHHSI
A3oT- u
5 cepocoaeprKame 17 1 }
COEJIMHEHHSI
buonornuecku
6 30 2 1
aKTUBHbBIC BEIIECTBA
7 BEICOKOMOJIEKYISIpHBIE 8 2 -
COEJIMHEHHSI
UTOr O: 170 13 5
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11 kaacc (5 4 B Henesro, Beero 170 4.)

B ToMm unciie

Howmep KosmmuectBo
Tema MPaKTUYECKUE | KOHTPOJIbHBIE
TEMBI 4acoB
paboThI paboThI
1 Hemeranbl 50 5 1
2 O6mue  cBo¥iCTBA | 4 -
METAJIJIOB
3 Meranibl  TIaBHBIX | 18 5 -
NOATPYNI
4 Meranssl NOOOYHEIX | 28 1 1
MOATrPYIII
5 Crtpoenue BeniectBa | 14 - -
Teopernueckoe
6 OINMCaHue 27 2 1
XUMHYECKUX
peaKumit
7 XuMuyeckas 10 - -
TEXHOJIOTUS
Xumust B
8 MOBCEIHEBHOMU 8 B 1
KU3HU
9 Xumus Ha ciayxbe | 7
oOuiecTBa
10 XuMust B|4
COBPEMEHHOW HAYKE
HUTOT'O: 170 13 4
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JIucT KOpPEKTUPOBKHU paboueii MporpaMmbl

Knacc

HasBanue paznena,

TCEMBI

Hara
MIPOBEICHUS

10 IIJIaHy

[Ipuuuna

KOPPEKTUPOBKHU

Koppektupyromue

MEPOINPUATHS

Jara
MIPOBEACHUS

1o ¢pakry
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