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PaGouyas nporpaMmMa y4eOHOro nmpeaMera «XuMus» yriayoJjaeHHblil ypoBeHb 11 Kiacc

IosicHuTeNLHAA 3aNIUCKA.

Pabouas mnporpamma ompenenser coaep)KaHHMEe M OpraHu3aluio 00pa30BaTENBLHOIO
npoiiecca 1o yueOHoOMy mpeaMeTy «xumus» g - 11 kiacca.
PaGouass mporpaMma cocTaBi€Ha Ha OCHOBE CIEAYIOIIMX HOPMAaTHBHBIX  JOKYMEHTOB U

meroandeckux marepuanos: [Ipukaz MunoOpuayku Poccum ot 17 mas 2012 r. Ne 413
«O06  yTBepkAeHUU  (enepaJbHOro  TOCYJapCTBEHHOIO  00pa30BaTENIbHOTO

CTaHjapTa cpeanero obmiero odpazoBanus» (3apeructpuponan 07. 06. 2012 r. N
24480)

Jns peanuzanuu paboueil mporpamMMsl 1o ydyeOHOMY Ipeamery «xumus» i 11 kmacca
UCIIOJIb3YETCSI CIAEAYIOUUN y4eOHO-MeTOANYeCKN i KOMILJIEKT:
1. Xumus. Yroyonenaslii ypoBeHb. 10-11 kmaccel: pabGodas mporpamma kK JuHun YMK
B.B.JIynuna: yue6HO-MeTtoanyeckoe nmocobue/ B.B. Epemun, A.A. JIpoznos, U.B. Epemuna,
3.10. Kepumos. -M .:[/Ipoda, 2017.-324 [1] c.
2. Xumus: yrayOneHHeld ypoBeHb: 11 kmacc: yueOnux/ B.B.Epemun, H.E.Ky3pmeHko,
B.M.Tepenun, A.Alpo3nos, B.B.Jlynun; mnoxn pen. B.B.Jlynuna, wu3marenbcTtBo
«[Ipocsemenne».2017
3. Epemun, B. B.
Metoanueckoe nmocodue k yueonuky B. B. Epemuna,
H. E. Ky3bmenko, A. A. JIpo3aosa u ap. «Xumusi. YTi1yOJIeHHBIH
ypoBenby. 11 xiacc / B. B. Epemun, A. A. JIpo3nos, 1. B. Epe-
muHa, H. B. Bosikosa, H. B. ®upcroga, 3. I0. Kepumo. — M. :
Hpoda, 2018. — 423 c. : u.

Hemun u 3agaunm oOyueHust B 11 kiacce COOTBETCTBYIOT LEISIM M 3agadyam
0o0ydeHHus 1Mo MpeaMeTy, onpeensieMbIMu (heepaabHbIM IOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeIHero ooOIero oOpa3oBaHUS U NPUMEPHBIMU MPOrpaMMaMH, a TaKKe LENIM U
3a/7la4yaM, YKa3aHHBIM B aBTOPCKOM mporpamMme, M HE MPOTHBOpEYaT LEIsIM M 3ajadam
peanu3aly OCHOBHOW 00pa30BaTeNIbHOM MporpaMmme OCHOBHOro ofiero odpasosanuss MBOY
«'umuazust Ne80».

CornacHo kaneHaapHoMy yueOHoMy rpaduky Ha 2023/2024 yueGHbiii rox B 11a kiacce
34 yueOHBIX HEJCITH.
Conepxxanne paboueil mporpaMmbl M JIOTMKa €ro H3y4eHHMs HE OTJIMYaeTcsl OT
CoJlep’KaHUsl aBTOPCKOM mporpammbl. Pabodas mporpamma mpenycMaTpUBaeT peaan3aluio
NPaKTUYECKON YaCTH aBTOPCKON MPOrpaMMBbl B TOJTHOM 00beMe.

IInanupyemsblie pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMera «XuMHUsD

1. [Tnanupyemble  pe3ynbTaThl OCBOCHHS YUEOHOTrO TpeaMera «XUMHSI» Ha
yrayOJIeHHOM YPOBHE CPEIHEr0 001Iero oopa3oBaHus

1.1. [Inanupyemble TMUYHOCTHBIE PE3YyIbTaThl OCBOEHHUSI YU€OHOTO MpeaMeTa « XUMUS»
Ha YIJ1yOJIEHHOM YpOBHE

[TnanupyeMbIMH THYHOCTHBIMU PE3y/IbTaTaMM B paMKax OCBOEHUS y4eOHOTo MpeMeTa
«XuUMHUsI» Ha YriyOJIE€HHOM YPOBHE SIBJISIFOTCS:

1) B chepe oTHOIIEHUI 0OyUaromMXCs K cede, K CBOEMY 3/10pOBBIO, K IIO3HAHUIO Ce0sL:

— MPUHATHE W PeATU3alMI0 IIEHHOCTEH 3J0pOBOro W 0Oe30macHOro olpa3a >KU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MYECKOMY U
MICUXOJIOTMYECKOMY 3/I0pOBBIO;

— HeTpUATHE BPEIHBIX MIPUBBIUEK: KYpEHUSs, YIOTPEOIEHUS aJIKOroJisi, HAPKOTUKOB,;

2) B chepe OTHOLIEHHH O0OydYaloIIMXCS K OKpY)KalolleMy MHUDPY, K JKUBOM MpHUpPOJE,



XYyII0KECTBEHHOH KYJIbTYpe:

— MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS  HAyKH,
3HAYMMOCTh HAayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHUE JOCTOBEPHOM
uH(popMaluen 0 MepeaoBbIX AOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CamMO0Opa3OBaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBUIO yCTIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON AESITETbHOCTH;

— DKOJIOTHYECKasi KyJbTypa, OEpeKHOE OTHOIIECHHE K POJHOW 3emje, HPHUPOTHBIM
OorarctBam Poccum u mupa, MOHUMaHUE BIMSHUSA COLMAIBHO-PKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHE TPHPOJHOW M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTH 33 COCTOSHUE MPHUPOTHBIX
pPECYpCcOB, YMEHUN U HABBIKOB Pa3yMHOI'O MPUPOJIOMNOIb30BAHUS, HETEPIIMMOIO OTHOIICHUS K
NEHCTBUSAM, TPUHOCSIIMM Bpeld OSKOJOTHM; MPHOOPETEHHE OIBITa 3KOJOTOHAIPABICHHOM
JeSITEIIbHOCTH;

3) B cepe oTHomEHHH OOyyarommuxcs K Tpyay, B cdepe COMUaTbHO-IKOHOMHYECKUX
OTHOILICHUN:

— OCO3HAHHBIN BRIOOp Oymymiel mpodeccruu Kak MmyTh U COCO0 peain3anuu cOOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— FOTOBHOCTh OOYYaIONMXCSA K TPYAOBOW MNpo(decCHOHANIBHON MAeATENIbHOCTH Kak K
BO3MOXKHOCTH  y4acTHsl B PEIIEHWH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOLIeHalIMOHAIBHBIX POOJIEM;

— NOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY M JIOJAM TPYyIa, TPYAOBBIM JTOCTHKEHUSM,
JO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOUICHHWE K Pa3HBIM BHJAM TPYIOBOH [es-
TEIbHOCTH.

1.2. [Inanupyemble MeTanpeAMETHbIE PE3YJIbTaThl OCBOCHUS Y4eOHOro IperMera
«XuUMHUs» Ha yriyOJIeHHOM ypOBHE
[Tnanupyemble MeTanpeMeTHbIE pe3yabTaThl B paMKaX OCBOEHHs y4eOHOro Mmpeamera

«XUMHUs» Ha yrIyOJIEHHOM YpPOBHE MPEJCTABIIEHBI TPEMS I'pyNIaMH YHUBEPCAIbHBIX Y4eOHBIX
neiictuii (YY ).

1. PerynstuBHbIEe yHUBEpCalbHbIE YdeOHbIE JEHCTBUS

BhInycKHUMK Hay4uuTCSA:

— CAMOCTOSITEIIbHO OINpPENesATh LEeNH, CTaBUTh U (POpMYIHpOBaTh COOCTBEHHBIE 337a4u B
00pa3oBaTeNbHON AEATENbHOCTU U )KU3HEHHBIX CUTYalLUsX;

— OLIEHUBATh pecypchbl, B TOM 4HCI€ BpeMs U Jpyrue HeMaTepHalIbHbIE PECypChl,
HE00XO0IUMBIE /IS TOCTH)KEHUS TIOCTaBJIEHHON paHee Lelu;

— COIOCTaBJIATh MMEIOIINECS BO3MOXXHOCTM M HEOOXOIWMBIE Ul JOCTHIKEHHS LEH
peECypCBI;

— OpraHu30BbIBaTh 3(QQEKTUBHBIN TMOUCK pPECYpcoB, HEOOXOAMMBIX [UISl JIOCTHIKEHUS
MIOCTaBJIEHHOW LIENIH;

— ONPEIENATh HECKOJIBKO ITyTEW TOCTUKEHUS ITOCTaBICHHOM 1IEIIH;

— BBIOMpaTh ONTUMAIBHBIA MyTh JOCTIDKEHHS LEAH ¢ yuyeToM 3((HEeKTUBHOCTH
pacxo/10BaHuUsl PECYPCOB U OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U MOpPAIIH;

—3a7aBaTb IApaMeTpbl M KPUTEPUHU, IO KOTOPBIM MOYKHO OIPEIENINUTh, YTO IEJb
JIOCTUTHYTA;

— COIIOCTABJIATH MOJYUYEHHBIH PE3YIbTAT AEATEIBHOCTH C IOCTABJIEHHON 3apaHee 1EIbIo;

— OLIGHMBATh MOCHEACTBHS JOCTHXKEHHUS TIOCTaBJICHHON 1LeIM B  JESATENbHOCTH,
COOCTBEHHOM XKHU3HH U )KU3HU OKPYKAIOIIMX JIFOJICH.

2. Tlo3HaBaTenbHble YHUBEPCAJIbHbIE yUeOHbIE ACHCTBUS

BolnyckHUK Hay4uuTCS:

— KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATH UH(DOPMAIINIO C PAa3HBIX MO3ULUII;

— pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNS B MH(POPMAIIMOHHBIX HCTOUHUKAX;

— UCIOJIb30BaTh PA3JIMYHbIE MOJIEIbHO-CXEMATUYECKUE CpEeACTBa JUIsl MPEICTaBIICHUS



BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

— OCYIIECTBIISATh pa3BepHYTHIH MHPOPMAIIMOHHBIM OUCK U CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHBbIC U TIO3HABATEIILHEIC) 33/1a4H;

— UCKaTh U HAXOAUTh 0000IIEHHBIE CLIOCOOBI pelIeH s 3a1ay;

— MPHUBOJUTH KPUTUUECKHE apTyMEHTHI KaK B OTHOIICHUH COOCTBEHHOTO CYXKICHHS, TaK U
B OTHOUICHHUH JI€UCTBUM U CYXKJICHUH JPYroro;

— aHaNM3UPOBATH U MPEOOPa30BHIBATH MPOOIEMHO-TTPOTUBOPEUUBBIC CUTYAIIUH;

— BBIXOJMTH 32 paMKU y4eOHOro IMpeJMeTa U OCYIIECTBISATH IIeJIEHANPABICHHBIN MMOMCK
BO3MOXKHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB CHCTBUS;

— BBICTpauMBaTh  WHIMBUAYAJIbHYIO  00pa3oBaTelbHYI0  TPAEGKTOPHUIO,  YYUTHIBas
OTPaHUYEHUS CO CTOPOHBI APYTHX YYACTHHUKOB U PECYpPCHBIE OTPAHUYCHHS;

— MEHSTh M YIEpPKUBATh pa3Hble MO3UIMH B IO3HABATEIbHOW JAeATeIbHOCTH (OBITH
VUEHUKOM U yuuTeneM; (opMmynupoBaTh 0Opa3oBaTEeNbHBIM  3alpoOC H  BBIMOJHATH
KOHCYJIbTAaTUBHBIE (DYHKIIMM CaMOCTOSITENIbHO; CTaBUTh IMpoOieMy u paldoTarh Haja ee
pEIICHUEM; YIIPABIIATh COBMECTHOM MMO3HABATEIBLHOM JIEATENbHOCTHIO U MOAYUHSIITHCS).

3. KomMMmyHUKaTHBHbBIE YHUBEpCAIIbHBIE YU€OHBIE JCHCTBHS

BrinmyckHuk Haydurcs:

— OCYIIECTBIISITh JIEIOBYI0 KOMMYHHKAIMIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(xak BHYTpu 00pa30BaTeIbHON OpraHu3aluy, Tak U 3a e IpeesiaMu);

— IpHU OCYIIECTBICHUHM TPYNIOBOW pabOThl OBITh KaK PYKOBOJAWUTENEM, TaK M UJICHOM
MPOCKTHOM KOMaHABl B PAa3HBIX pOJSAX (FEHEpPaTOpOM UACH, KPUTHUKOM, HCIIOTHUTEIEM,
MPE3EHTYIOLIUM U T. 1.);

— Pa3BEpHYTO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTCHHBIC CHUTyallMd W MPEAOTBpaIiaTh KOHQIHKTHI J0 WX
AKTHBHOM (a3bl;

— KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHUSIX BUPTYAJIILHOT'O B3aUMOICHCTBUS (MITH
COUYETaHHS PEaTbHOTO U BUPTYAIBHOTO);

— COTJIaCOBBIBATh TO3UIIMM YJIEHOB KOMAaHIbI B TMpoIlecce paboThl HaJ OOIIMM
MPOIYKTOM/pEIICHUEM;

— MPEACTABJIATH MYyOJINYHO PE3YIbTAThl MHIWBHUAYATLHON U TPYIIIOBOM NEATEIHOCTH, KaK
nepes 3HaKOMOM, Tak U Nepe/l HE3HAKOMOU ayJIMTOpHE;

— moa0upaTh TApTHEPOB JJIS JEJIOBOM KOMMYHHUKAIIMU, HCXOAS U3 COOOpakeHui
PE3yIbTAaTUBHOCTH B3aUMOJICHCTBHS, @ HE TMYHBIX CUMIIATUN;

— BOCIIPUHUMATh KPUTUUYECKHUE 3aMEUYaHHS KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— TOYHO U eMKO (OpMyIHUpOBaTh Kak KPUTHUYECKUE, TaK M OJOOpUTENbHbIE 3aMEYaHUus B
ajZipec IPyrux JIOJeH B paMKax JIeJIOBOM B 00pa30BaTeIbHON KOMMYHUKAIINH, H30erasi Ipu 3TOM
JUYHOCTHBIX OLIEHOYHBIX CYKIEHUU.

1.3. [Tmanupyemble MpeIMEeTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa «XUMUs»
Ha YIJ1yOJIEHHOM YpOBHE

B pesynbrate u3ydyeHus ydeOHOro mpeamMera «XHMHUS» Ha YPOBHE CPEIHEro OOIIero
o0OpazoBaHUs

BBIIMTYCKHUK Ha yrIyOJ€HHOM YPOBHE HAyUHUTCS:

— pacKpbIBaTh Ha TMpUMeEpax poJb XHUMHUW B (OPMHPOBAHWU COBPEMEHHOW HAay4IHOM
KapTUHBl MHpa U B MPAKTUYECKOH IESITeTHbHOCTH 4YEJIOBEKa, B3aMMOCBSI3b MEXIYy XUMUEH U
JIPYTUMH €CTECTBEHHBIMU HAYKaMH,

— CONOCTABJIATh UCTOPUYECKHE BEXM DPA3BUTUS XUMHUU C HCTOPUYECKHMMH MEPUOJIAMH
Pa3BUTHSI NMPOMBIIUICHHOCTH W HAayKH ISl TIPOBEICHHS aHAINW3a COCTOSHHS, MyTEH pa3BUTHS
HaYK{ ¥ TEXHOJIOTUH;

— aHAJM3UpPOBATh COCTAaB, CTPOECHHE W CBOWCTBA BEIIECTB, IPHMEHSS ITOJOKEHUS
OCHOBHBIX XMMHUYECKHX TEOpHIl: XMMHYECKOTO CTPOEHHUS OpPraHMYeCKUX coeAuHeHuil A. M.
BytnepoBa, cTpoeHHs aToma, XHMUYECKOH CBSI3H, DJCKTPOIUTHUECKOW IHCCOIMAIMN KHUCIIOT,



OCHOBaHMW M COJEH, a TaKkKe YyCTaHABIMBATh NPUYMHHO-CICIACTBCHHBIC CBS3U MEXKIY
CBOMCTBAaMHM BEIIIECTBA U €TI0 COCTABOM M CTPOCHHUEM;

— NPUMEHSTH MPaBWJIa CHCTEMAaTHYECKOW MEXIIYHAPOIHON HOMEHKJIATYPHI KaK CPEICTBa
paszIuyeHus U UACHTU(GUKAIIMN BEIIECTB 110 UX COCTaBY U CTPOCHUIO;

— COCTaBIISITh MOJICKYJISIPHBIE ¥ CTPYKTYPHBIE (POPMYITBI HEOPTAHUIECKUX U OPTaHUIECKIX
BEIIIECTB KaK HOCHUTENEeH MH(POpPMAIMK O CTPOCHUHU BEIECTBA, €r0 CBOMCTBAX W IMPUHAIICK-
HOCTH K ONPEJICICHHOMY KJIACCY COCIMHEHMUI;

— OOBSICHATh TPHUPOAY H CIOCOOBI 0O0pa3oBaHUsS XUMHUYECKOW CBS3U: KOBAJICHTHOMH
(monsipHOM, HEMOJIAPHOM), MOHHOM, METaUIMYECKOW, BOJOPOJHOM C UEJIbI0 OINPEACICHUS
XHUMHUYECKOH aKTUBHOCTH BEIIECTB;

— XapakTepu30BaTh (PU3UYECKHE CBOMCTBA HEOPTraHMYECKUX U OPTaHUYECKUX BEUIECTB U
yCTaHaBJIWBATh 3aBUCHMOCTh (PU3MYECKHX CBOWCTB BEIIECTB OT THUIA KPUCTALIUNYECKOH pe-
IICTKH;

— XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHWU XHWMHYECKHUX CBOHCTB TPOCTHIX
BEIIIECTB, BOAOPOIHBIX COSTUHEHHM, BHICIIUX OKCHJIOB ¥ TUAPOKCHUIOB;

— MPHUBOJIUTH MPUMEPHI XUMHUCCKUX PEAKIIN, PACKPHIBAIOIINX XapaKTePHbIC XMMUYCCKHE
CBOMCTBA HEOPTaHMYECKUX M OPTAaHMYCCKHX BEIIECTB M3YyYEHHBIX KJIACCOB C IENBIO0 MX HJICH-
TrQUKaUKU 1 0OBSICHEHHUS 00JIaCTH IPUMCHEHUS;

— OMpEACIATh MEXaHU3M PEaKIMU B 3aBUCHMOCTH OT YCIIOBHW IMPOBEICHUS PEAKIUU U
MIPOTHO3UPOBATH BO3MOXKHOCTD MPOTEKAHKUSA XUMUYCCKUX PEAKIIMA HA OCHOBE THUITA XUMHYECKOU
CBSI3M M aKTUBHOCTH PEarcHTOB;

— yCTaHaBIUBAaTh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT
XapakTepa B3aMMHOTO BIUSHUS aTOMOB B MOJICKYJIaX € [EIbI0 TPOrHO3HPOBAHMSI TIPOTYKTOB pe-
aKLMK;

— yCTaHABIUBATh 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOM pEaKIHuH UM  CMEIICHUS
XHMHUYECKOTO PABHOBECHsI OT Pa3dUYHBIX (DaKTOPOB C IICNIbIO OMPEICICHUS ONTHUMaTbHBIX
YCIIOBUH MPOTEKAHUSI XUMUYIECKUX MPOIIECCOB;

— yCTaHaBIUBAaTh TEHETHYECKYIO CBS3b MEXAY KIaccaMH HEOpPraHW4ecKuxX U
OpPTaHWYECKHUX BEIIECTB I OOOCHOBAaHWS MPHHIMITHAIBLHON BO3MOXXHOCTH ITOJIYYCHUS
HEOPraHMYECKUX M OPTaHMYECKUX COCTUHEHHH 3aJaHHOTO COCTaBa U CTPOCHUS;

— MOJOUPATh PEAreHTHI, YCIOBUS M ONPEICNIATh MPOIAYKTHl PEaKIU, TTO3BOJISIONIIX
peann3oBaTh J1a00paTOPHBIE U TMPOMBIIUICHHBIE CTIOCOOBI MOYYEeHUS BaKHEHIINX HEOpraHuve-
CKHX ¥ OPraHUYECKHX BEIICCTB;

— OMpEeNATh XapaKTep CPebl B pe3yabTaTe TUAPONIN3a HEOPTaHUIECKIX U OPTaHUYECKHIX
BEIICCTB W MPHUBOJUTEH MPUMEPHI THIPOJIN3a BEIISCTB B TIOBCETHEBHOW KM3HU YeIIOBEKa, OMO-
JIOTHYECKHX 0OMEHHBIX TPOIleccax U MPOMBIIIIEHHOCTH;

— MPHUBOJUTH TIPUMEPHl  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMd B  TPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIEATEIILHOCTH OPraHU3MOB;

— OOOCHOBBIBaTh IMPAKTUYECKOE HCIIOJIb30BAHHEC HEOPTaHUYECKUX W OPraHuYeCcKUX
BEIIECTB U UX PEaKUUi B IPOMBIIUIEHHOCTH U OBITY;

— BBINIOJIHATh ~ XMMHYECKUH  SKCIEPUMEHT [0  pAClO3HABAaHUIO H  IOJYyYEHUIO
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB, OTHOCAIINXCS K PA3IMYHBIM KIIAcCaM COEIWHEHUH,
B COOTBETCTBHH C TIPABWJIAMH U IMPUEMaMH 0€301acHO# paboThl ¢ XUMUISCKUMH BEIIESCTBAMH U
71abopaTOPHBIM 000PYTOBAHUEM;

— TMPOBOJIUTh pacyeThl HA OCHOBE XHMHYSCKHX (OpPMYJT H ypaBHEHUH peakIuid:
HAXO0XJICHHE MOJEKYIApHON (OpPMYIBl OPraHMYECKOTO BEIIeCTBA MO €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTAB HJIM IO MPOJYKTaM CTOPaHUS; PacUeThl
MaccoBOM JoiM (Macchl) XMMHYECKOTO COEAMHEHHMsI B CMECH; pacyeThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CJIM OJHO W3 BEMIECTB JIaHO B U30OBITKE (MMeEeT
MpPUMECH); pacueTbl MacCOBOW WM OOBEMHOW JONMM BBIXOJA MPOAYKTA pPEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacyeThl TEIUIOBOTO A(¢eKkTa peakuuu; pacyeTbl O0OBEMHBIX
OTHOINICHHI Ta30B MPU XUMHUYECKUX PEAKIIHSIX; pacueThl Macchl (00beMa, KOJTMUECTBA BEIIECTBA)



IPOAYKTa pEaKkIiK, €CIM OJHO M3 BEIIECTB JIAHO B BHJE PacTBOpa C OMPEAETICHHON MaccoBOM
JI0JIe PaCTBOPEHHOI'O BEILIECTBA;

— WCTONIB30BaTh METOJbl HAYYHOTO TIO3HAHWS: aHaliW3, CHHTE3, MOJCIMPOBAHUE
XMMHUYECKHX IIPOLECCOB U SIBICHUM NpU peleHUH Y4eOHO-HCCIIeAOBATEbCKUX 3a7ad o
U3YYEHHIO CBOICTB, CIIOCOOOB MOyYCHUS U PACIIO3HABAHUS OPraHMYECKUX BEILECTB;

— BJI3JIETh IpaBWJIaMH 0€30MacHOr0 OOpalleHUsl ¢ €IKMMHU, FOPHOYUMU U TOKCUYHBIMU
BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XVMHH;

— OCYIIECTBJISITh MOMCK XHMHYECKOM HMH(pOpPMaluU MO Ha3BaHUAM, HACHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEIIIECTB;

— KpUTHYECKM  OLEHMBATh M  WHTEPIPETUPOBATh  XMMUYECKYI0  HH(POPMALHIO,
COJIepIKALIYIOCS B COOOIIEHHSIX CPEACTB MacCoBOM nHpopmanuu, pecypcax MHTepHeTa, Hay4HO-
HOMYJISIPHBIX CTAThsIX C TOYKHU 3PEHHs €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LIEJISAX BBISABICHUS
OIIMOOYHBIX CYKICHHI U (POPMHUPOBAHUS COOCTBEHHOW TO3HLINY;

— HaxOJUThb B3aUMOCBS3M MEXIY CTPYKTYpoH M (yHKIUEH, NPUUUHONH M CIEICTBHEM,
TeopHel U (pakTaMu NP aHATIH3€ MPOOJIEMHBIX CUTYyallMii 1 000OCHOBAaHMH MTPUHUMAEMBIX pelle-
HUI Ha OCHOBE XMMHUYECKUX 3HAHUM;

— MPENCTABIATh MYyTH PEIIEHUs TII00ANBHBIX MPOOJIEM, CTOSIINX MEpe]] YeTIOBEYECTBOM, U
NEPCHEKTUBHBIX HANpPABICHUN Pa3BUTUS XUMHUYECKUX TEXHOJIOTHI, B TOM 4YHCJE€ TEXHOJIOTUH
COBPCMCHHBIX MAaTCPHAJIOB C pa3HI/I‘IHOI>'I (bYHKIII/IOHaJH)HOCTI)IO, BO300HOBIISIEMBIX MCTOYHHKOB
CBIPbsl, NEPEPAOOTKU U YTHIIN3ALUH IPOMBILIUIEHHBIX U OBITOBBIX OTXOJOB.

BoinyckHUK Ha yrilyO0J€HHOM YPOBHE MOJIYYUT BO3MOXHOCTbh HAyUUThCS:

— (opmynupoBaTh LEeNb MCCIEIOBaHUSA, BBLABUIaTb W IPOBEPSATh SKCHEPUMEHTAIBHO
THIOTE3bl O XMMUYECKHX CBOMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHUS, UX CIIOCO0-
HOCTH BCTYyINaTh B XMMHYECKHE PEAKLUHU, O XapakTepe U NPOAYKTaX Pa3IUYHBIX XUMHUECKUX
pEeaKLHii;

— CaMOCTOSITENIbHO  IIJIAHUPOBaTh M NPOBOAMTH  XMMHUYECKHE SKCIIEPUMEHTBl C
coOITIO/IEHIEM TIPaBUII Oe30MacHON pabOTHI C BEIECTBAMU H JJa0OpAaTOPHBIM 000PYIOBaHHEM,;

— MHTEPNPETUPOBATH JAHHBIE O COCTABE U CTPOCHHMM BEILECTB, MOJYUYEHHBIE C MIOMOLIBIO
COBPEMECHHBIX @HSHKO-XHMH‘ICCKI/IX MCTOO0B,

— OIUCBIBaTh COCTOSIHME 3JIEKTPOHA B aTOME€ Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYCCKUX Hpe)ICTaBJ'IeHI/Iﬁ O CTPOCHUH aToOMa IJid 00BSICHEHUS PE3YILTATOB CIICKTPAJILHOTO
aHaJIn3a BeIlEeCTB;

— XapaKTepH30BaTh POJb  a30TOCOJEPKAMUX T'ETEPOUUKINIYECKAX COCIUHEHHHA U
HYKJICMHOBBIX KUCIIOT KaK BaKHEWIINX OMOJIOTUYECKU aKTHUBHBIX BEIIECTB;

— IIPOrHO3HUPOBATH BO3MOXHOCTb IMPOTCKAHUA OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
pEaKIMid, JIe)KALIMX B OCHOBE PUPOAHBIX M IPOU3BOICTBEHHBIX MTPOIIECCOB.

Conep:xanue y4eOHOro mpeaMera «XHMHSDH
11 kaace
1. CopepxaHue yyebHOro npeaMeTa «XMMUSI» Ha YIAYyOAEHHOM YpPOBHE CpeAHero o6uwero
obpasoBaHus
1.1. TeopeTnueckrie OCHOBBI XUMUU
1.1.1. CrpoeHue BemiecTBa
ATOMHO-MOJIEKYJIIPHOE ydeHHe. BelectBa MOJEKYIAPHOTO M HEMOJEKYIISIPHOTO
crpoenust. KauecTBeHHBIH U KOJIMYECTBEHHBINM COCTaB BellecTBa. MOJIIpHAsS ¥ OTHOCHTENIbHAS
MOJIEKYJIIPHAS MacChI BeecTBa. MoJIbHast I0JIs1 B MAacCoBast 0JIs SJIEMEHTA B BEIECTBE.
Cmpoenue amoma. Hyxkmuowvl. Hzomonwl. [Jechexm maccol.. Tunvi paouoakmueHo2o
pacnada. Tepmosoepuviti cunmes. OmKpvimue HOBbIX XUMUUECKUX 21eMenmos. SHoephovie
peakyuu. Tunvt s0epuvix peakyuil: oenenue u cunmes. CKopocms peaxyuu
paouoaxmuenozo pacnada. Ilpumerernue paduornykiuoos 8 meouyure. Memoo meuerbix
amomos. [Ipumenenue paouoaxmusHvix HyKIUOO8 8 2e0XPOHOIO2ULL.
CoBpeMeHHass MOJENb CTPOCHHs aToMa. KOpIyCKYJISIPHOBOJIHOBBIE CBOMCTBA 3JIEKTPOHA.



Ilpeocmasnenue o rkearnmosoli mexarnurxe. Coommuowernue oe Bpoiina. Ilpunuyun
Heonpedeniennocmu Ietizenbepea. Ilonamue o 8onro080tl oyHKyuw. KBaHTOBBIE YncIa.
AToMHas opbuTaib. Pacnipenenenue 3J1eKTpOHOB O SHEPreTUYECKUM YPOBHSM B COOTBETCTBUU
C IPUHLHUIIOM HAaUMEHbILIEH 3HEepruu, npaswioM XyHzaa U npuHuunoM Ilaymu. OcobGenHoctu
CTPOEHUS SHEPreTUYECKUX YpPOBHEH aTOMOB d-311eMEHTOB. DJIEKTPOHHAsE KOH(PUIypaLus aToma.
Kiaccudukaiust XaMHIeCKUX 3JIeMEHTOB (S-, p-, d-,/-35meMeHThI). DIeKTpOHHBIC KOH(DUTypaum
IIOJIO)KUTENBHBIX M OTPULIATENbHBIX MOHOB. OCHOBHOE U BO30YKIEHHBIE COCTOSIHHUS AaTOMOB.
BasneHTHbIE 2JIEKTPOHBI.

Ilepnonnueckuil 3akoH. OpMyIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEICTABICHUN O
CTpoeHuH aToMa. MupoBo33peHUYecKoe M HaydHoe 3HadeHue llepmommueckoro 3akona /[I. M.
MengeneeBa. Paguyc aroma. 3aKOHOMEPHOCTM B H3MEHEHMM CBOWCTB IPOCTBIX BELIECTB,
BOJOPOJHBIX COEAVHEHHH, BBICIIMX OKCHUIOB M THAPOKCHIOB B IIEpUONAX M TIpyIIax.
DNEeKTPOOTPULIATEIBHOCTD.

XuMHUYECKas CBSA3b. DJIEKTPOHHAS MPUPOJIa XUMHUECKON CBSI3U. BUIbI XUMUYECKOH CBSI3H.
KoBaneHTHas cBA3b M €€ XapaKTEPUCTUKHU (PHEPrusl CBS3U, JJIMHA CBSI3U, BAJCHTHBIM yroi,
KPaTHOCTb CBSI3H, MOJIAPHOCTb, NMOJIApU3yeMocTh). KoBaseHTHas HenoJsipHas U MOJsipHas CBA3b.
OOMeHHBIN U JJOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM NOJIIPHOMN CBSI3U.
['eomerpust Mosekyibl. J[unonvHobili MOMeHM C8A3U, OUNOJIbHBLI MOMEHM MOJIEKY.Jibl.
Nonnas cBsi3b. Omaiuuue mexcoy UOHHOU U KOBQJIEHMHOU C8:3b10. MeTalindecKast CBI3b.
BonxoponHas cBsi3b U €€ BIMSAHUE HA CBOMCTBA BeUIECTBA. MEXMOJIEKYISIPHBIE B3aUMOCHCTBHUS.
Ilonamue o cynpamosnexynapHoll XuMUU.

ArperatHbie cocTOsiHMsI BemiecTBa. [as3pl. ['a3oBbie 3akoHbl. YpaBHeHue Kiainepona—
MenpeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIIEHUH. OTHOCHUTENbHAas IUIOTHOCTh
ra3oB. CpeJHsisl MOJISIpHasi Macca CMECH.

CrpoeHune TBepAbIX Tel: KpUCTAUNIMYECKHE W  amMopQHble BemiecTBa. THIIBI
KPUCTAUTHYECKUX PEUICTOK: aTOMHas, MOJICKYJIpHas, MOHHAas, Meramndeckas. [lonarue 00
aneMeHTapHO stueiike. Pacuem uucna uonos, codepaicawuxca 8 dnemenmapHol auetike.
Honnwvie paduycor. Onpedenienue memaiuuecko2o paouyca. 3aBUCHMOCTh (BU3HYECKHUX
CBOICTB BeIlECTBA OT THUIMA KPUCTAJUIMUECKOH pemeTku. [IpuumHbl MHOrooOpasusi BEIIECTB.
CoBpeMeHHbIE MPEJICTABIEHHUS] O CTPOSHUH TBEP/BIX, KHUIKUX U Ta3000pa3HbIX BEIIECTB.

AemoHctpauuu. 1. OOpasiipl BEIIECTB MOJIEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHS. 2.
Bosronka noga. 3. Moznenu MOieKy.

4. Kpucraimmdeckne pemerku.
1.1.2. OCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHUS XUMUUECKUX PEAKIIUN
Knaccupukanus XMMHUYECKUX PEAKIUM 1O pa3IuyHbIM [pPU3HAKaM CpPaBHEHHUS.
['omoreHHele M rereporeHHsle peakiuu. Kiaccugukamus mo 3HaKy TeruioBoro 3gddexra.
OO6parumbie W HeoOpaTuMble peakiuu. KaranuTudyeckue W HEKaTATUTHYECKHE PEaKIUH.
Peakiuu ¢ u3mMeHeHneM 1 6e3 U3MEHEHUS CTENIEHH OKUCIICHHSI 3JIEMEHTOB B COEIMHEHUSIX.

DHepreTuka XUMHUYECKUX peakuuil. TeruoBod 3(PGEeKT XUMUYECKONW  peakIluu.
OHJIOTEPMUYECKHE M DK30TEPMHUYECKHE pEaKIUH. TepMOXMMHUYECKHE ypaBHEHus. Teruora
obOpaszoBanus BemiecTBa. 3akoH ['ecca W cieacTBust W3 Hero. DHeprus cBs3u. [lonamue o
6HYympenHel anepeuu v >HTaIbnNN. [loHsTHEe 00 SHTpONUU. BTOpOH 3aKOH TEPMOIUHAMUKHY.
®opmyna bonbumana. Oueprus [mG6ca W KpUTepHUH CaMONPOU3BOJIBHOCTH XHUMHUYECKOM
peaxIuu.

OObpartumble peakuuu. XuMmuyeckoe paBHoBecue. Koncranta paBHoBecus. [Ipunnun Jle-
[Hatenbe. PaBHOBECHBIE COCTOSIHUS: YCTOWYMBOE, HEYCTONUHMBOE, Oe3pa3nuuHoe. CMelleHue Xu-
MHYECKOTO PaBHOBECHUS IO JIEHCTBHEM pa3IMYHbIX (PAKTOPOB: KOHIIEHTPALMU PEAreHTOB WU
MPOJYKTOB PEAKINH, TaBIeHUs], TeMIepaTypbl. Poib cMeleHns: paBHOBECHUS B TEXHOJIOTHYECKHUX
nporeccax.

CKOpoCTh XMMHUYECKHX pEaKIHil, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB: MPUPOIbI
pearupyrouux BEIECTB, KOHIEHTPALUH PEArupyoLINX BEIIECTB, TEMIIEPATyphl, HAIMYMS KaTa-
Jau3aTopa, IUIOMIAJM TMOBEPXHOCTH pearupyromux BelecTB. Peaknum TOMOreHHbIE H



reTeporeHneie. JiemenmapHvie peakyuu. Mexanuam peakuyuu. AKMUBUPOBAHHBLU
Komnaiexc (nepexooroe cocmosnue). 3akon aeictByrommx macc. Koncmanma ckopocmu
pearuuu, ee pasmeprocms. Ckopocmdv peaxuyuu paduoakmusiozo pacnaoa. Ilepuoo
nostypacnada. Ipasuno Baur-T'odda. [Torstue 06 sHEPruyM akKTUBAILMU U 00 SHEPIETHYECKOM
npoduiae peakiuu. YpasHenue AppeHuyca. Karammszaropel W Karanums. OHepeus
aKmueauuu Kamaau3upyemol U HeKamaJau3upyemol peaxkuyul. AKTABHOCTbL |
CCIICKTUBHOCTh KaTanu3aTopa. [omoeernHuvlil u eemepoeerHbili kKamanul. lomoeernbill
kKamanu3 8 ea3oeol ¢aze. Kamanumuueckoe oxucnenue yeapHo2o ea3a 8
KOH8epmepax 6blXJIONHbLX 2A308 8 A8MOMOOUNAX. Ponv kamanuzamopos 6 npupooe u
NPOMBIULIEHHOM Npouzeoocmee. Pepmenmyvl KaK OU0I02uYecKue Kamaiuzamopol.

AemoHcTpauMu. 1. DOx30TepMHMUECKHE U HSHAOTEPMHMUECKHE XUMHUYECKHE peakuuu. 2.
TenuioBbI€ SABJIEHUS MIPU PACTBOPEHUU CEPHOM KUCIOTHI U AMMUAYHOU CETUTPHI. 3. 3aBUCHMOCTD
CKOPOCTH pEaKIMH OT MPUPOJIbI BEIIECTB HA MPHUMEPE B3aUMOJCUCTBHS PACTBOPOB PA3TMUHBIX
KHUCJIOT OJIMHAKOBOM KOHIIEHTPAIUU C OJMHAKOBBIMU KyCOYKaMHu (TpaHyliaMu) IIMHKA U OJ1Ha-
KOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHusl, [IMHKA, ’KeJie3a) C paCTBOPOM COJITHOW KHUCJIOTHI. 4.
BsaumopeiicTBie pacTBOPOB CEpHOI KHCIOTHI C pacTBOpaMH THOCYNb(aTa HaTpUs pazIndyHOU
KOHIICHTPAIMU U TeMIepaTyphl. 5. 3aBUCHMOCTH MOJOXeHUs paBHOBecus B cucreme 2NO,

N2040T Temneparypsl
AaboparopHbie onbiTbl. 1. Katanutudyeckoe pasioxeHne mepoKcuIa BoA0OPOIa.
1.1.3. PactBopbI
CriocoObl  BBIp@KEHUS KOJWYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas OIS
pacTBOPEHHOro BemiecTBa (MPOIEHTHAs KOHUEHTpaLUs), MOJAPHAA KOHUEHMPAUUA.
Tumposarue. PactBopenne Kak Gpu3nKo-xuMUUecKuii npouece. Kpucmasnsioeuopamaot.

Jucnepcubie cucreMbl. Koymonmasie pactBopsl. MctuaHbIe pacTBophl. ucnepcHas dasza u
mucnepcuonHas cpena. CycreH3uu u sMmynbeuud. 3omu u renu. Onanecuennus. Ipdext Tunna-
1. Koarynsanus. Ceaumenrtanus. Cunepesuc.

Peakuuu B pacTBopax 3JeKTpOdHTOB. KadecTBeHHbIE peakIMM Ha HOHBI B PacTBOpE.
KucnorHo-ocHOBHBIE B3auMOJAEWCTBUS B pacTBopax. AM@orepHocTh. MOHHOE mNpou3BeneHue
BO6I. Bomopoaubiit mokaszarens (PH) pactBopa. CuiibHbIe U cliabbie 37eKTpoiuThl. Pacuer pH
PacTBOPOB CHWJIBHBIX KHUCIIOT W Tenoded. KOHCTaHTHI auccONUanyu CIa0bIX DJIEKTPOJIUTOB.
Csasp KOHCMaHmMbL U cmeneHu ouccoyuauuu. 3axon paseedenus Ocmeanvoa.
Peakuuu wonnoro obmena. IlonHble U coKpallleHHbIE MOHHBIE ypaBHeHUs. [Hmaponu3 cosneil.
['uponu3 1Mo KaTHOHY, 110 aHUOHY, 110 KaTHOHY U 0 aHWOHY. Peakius cpesl pacTBOPOB COJICH:
KUCIIOTHAsI, INeNoYyHas W HelTpanbHas. [lomHblit HeoOparumsblii runponus. Ilonyuerue
peakxyuell 2uoposu3a O0cHo8Hblx cosneli. Ilonamue o npomosumuueckoil meopuu
Bperncmeda—/loypu. Ilonsmue o meopuu xuciom u ocrosaruli JIviouca. 3HaucHHe
THAPONIM3a B  OHOJIOTMYECKMX OOMEHHBIX Tpoleccax. [IpuMeHeHHWe THApoiIu3a B
MPOMBIIUICHHOCTH. PagHogecue mexncoy HACLIUWEeHHbIM pacmeopom U ocaokom. Ilpouzsedenue
pAcmeopumMocmu.

AemoHctpauun. 1. OmpeneneHrie KUCIOTHOCTH Cpebl MPU TMOMOIIM HMHIUKATOpPOB. 2.
Oddext Tunnans. 3. O6pa3zoBaHNe KOMIUIEKCHBIX COSTMHEHHUH MEPEXOHBIX METAIITIOB.

Naboparophble onbithl. 1. Peakuuu norHoro oomeHa. 2. CBOICTBa KOJUIOWAHBIX PacTBOPOB.
3. I'maponu3 coneit. 4. [lonmydyeHre u CBOMCTBA KOMITJIEKCHBIX COCTMHEHUM.

1.14. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peaxIuu. Tumsr OKHCIIUTETHHO-
BOCCTAaHOBUTENBHBIX peakiuii. OkucieHne u BoccTanoBIeHre. OKUCIUTENH U BOCCTAHOBUTEIH.
MeToJ1 3JIEKTPOHHOTO U 3JISKTPOHHO-HOHHOTO Oananca. [loBeeHre BEMIECTB B cpeax ¢ pasHbIM
3HaueHueM pH. IlepmaHranart kamus Kak OKUCIHUTENb. OKUCIUTENHHO-BOCCTAHOBUTEIHHBIC
PEaKIuu B PUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEICATEIIBHOCTH OPraHU3MOB.

["anpBannYeckuil aneMeHT (Ha mpuMmepe snaemMeHTa JlaHudmst). XUMUYECKUe UCTOYHUKHU
TOKA: TaJlbBAHUYECKHUE DJIEMEHTHI, aKKYMYJISTOPHI M TOILTHBHBIC 3JeMeHThl. Popma 3anucu
Xumuwecko2o  ucmounuxa moxa. Cmarnoapmmubvili  8000POOHbBLL  2J1€KMPOO.



Cmanoapmmuuoeil AJIeKMPOOHbBLIL NOMeHUUA cucmembt. Ilonamue 06
2JIeKMPOOBUNCYWRTL CUJIe PeaKUUL. DICKTPOXUMUYECKUM Ps HAIPSHKEHUH (aKTHBHOCTH)
METAIJIOB (Psii CTAaHIAPTHBIX 3JCKTPOIHBIX MOTeHIUANOB). Hanpasnernue oxkucaumenvbHo-
80CCMAHOBUMETIBHBLX PEAKUULL.

DJIEKTPOIN3 PaCIUIaBOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB (KHUCIIOT, IIEIOUYEH U COJeil).
3akxorbt aiexmpoauda. IpakTudeckoe MPUMEHEHUE SIICKTPOJIH3a IS MOJTyYCHHUS IIEIOYHBIX,
HIEJIOYHO3EMENbHBIX METAJIOB U aJTIOMUHUS.

Koppo3sus MeTamioB: criocoObl 3auThl METAIOB OT KOPPO3UH.

AeMoHcTpauuu. BzauMmosneiicTBue mepMaHraHata Kaius C CyJb(UTOM HaTpus B Pa3HBIX
cpenax.

2.2. OCHOBBI HEOPTaHUYECKOU XUMHUH

2.2.1. Knaccuduxamust 1 HOMEHKIATypa

HEOPraHUYECKUX COCTUHEHUM

Bakneiiie kigacchl HEOPraHMYECKUX BEIIECTB. DJIEMEHThI METAIBI U HEMETAJLIbl U
ux nonoxenue B llepuoamueckoit cucreme. Kiaccupukanuss ¥ HOMEHKIATypa CIOXKHBIX
HEOPTraHWYECKUX COCAMHEHHH: OKCHIOB, TUIPOKCHJOB, KUCIOT U cojied. ['eHeTnueckas CBS3b
MEXJy KJaccaMHd HEOpraHM4ecKuX coeAuHeHui. MnenTtudukanus HEOpraHU4eCKX BELIECTB U
HMOHOB.

KommekcHbie coeauHenus. CocTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOPa3oBarTelb,
muranapl. KoopaunanmonHoe wucio. HomeHkaTypa KOMILJIEKCHBIX COEIWHEHUN. 3HAuYCHHUE
KOMIUIEKCHBIX coeiMHeHUH. [loHATHE 0 KOOPAMHAIIMOHHOM XUMHUH.

2.2.2. Hemerayibl
Bognopon. [Tonydenue, Gpusndyeckue 1 XuMHUYECKHE CBOMCTBA (peakIui ¢ METalllaMu U
HeMeTaJlllaMH, BOCCTAaHOBJIEHUE OKCUI0B U coiiell). ['unpuabl. TorMBHbBIE 37IEMEHTHI.

['amorensl. OOmias XapakTepUCTHKa JJIEMEHTOB TJaBHOM moarpynnsl VII  rpynmsl.
®usnyeckue CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHUS OKHCIUTEIbHON
AKTUBHOCTH TaJIOT€HOB B COOTBETCTBHH C UX MOJIOKEHUEM B Neproaudeckoit Tadnuue. [lopsamox
BBITECHEHUS TaJIOTEHOB U3 PACTBOPOB TrajJOTEHUIOB. XJIOp — IMOJIYYEHUE B IPOMBIIINIEHHOCTH U
nabopartopuu, peakiuu ¢ MeTaljlaMH W HeMeTalamu. BzaumoneilcTBue Xiopa ¢ BOJOW U
pactBopamu mienoueit. [lenHoli MexanHu3mM peaKuuu 83QUMO0eUCMBUSL XJIOPA C
800opodom. Obeszapasxcusarue numwvesoil 800v. xjopom. XpaHeHue U MPAHCNOD-
muposka xsiopa. Kucnopogansie coeMHEeHUs Xjopa. [ MIOXJIOpUTHI, XJIOpaThl U MEPXJIOPATHI
KaK TUNH4YHble okucnuTenu. OcobeHHocT xumun ¢ropa, 6poma u noga. KaduectBenHas peax-
1y Ha uoj. ['aroreHoBoopoAbl — IMOJyYeHHe, KUCIOTHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA.
XnopoBogopoa. I'anoreHoBogopoAHbIE KUCIOTHI U UX conu. ConsiHas kucnota u ee conu. Kaye-
CTBCHHBIE pEaKIIMd Ha TalOTeHHI-UOHBI. [IpuMeHeHHe TaJoreHOB W HX BaXXHEHIINX
COEIMHECHUM.

DJeMeHThl TOATPYyNmbl Kuciaopoaa. OOmas XapakKTepucTUKa dJIEMEHTOB TJIaBHOU
noarpynnsl VI rpynnel. dusnyeckue cBONMCTBA MPOCThIX BemiecTB. O30H Kak aIOTPONHAas
Momubukamus kuciaopoma. Ilomydenune o30Ha. O30mamopsi. O30H Kak OKHCIHMTENb.
[To3uTHBHAsS W HEraTHBHAs POJIb 030HA B OKpYXKarolei cpeme. Baaumooelicmeue o3ona c
ankenamu. CpaBHEHME CBOMCTB O30HA M KHcioponaa. Boma m mepokcup Boxopoja Kak BO-
JOPOJIHbIE COENMHEHUs KHUCIopoJla — CpaBHeHHE cBoilcTB. Ilepokcua Bogopoga Kak
OKHCIIUTENIb M BOCCTaHOBHUTENb. Ilepokcuasl wmeramioB. [lonamue 06 opearuueckux
nepokcudax. Cepa. Amrorponust cepbl. DuU3MYECKHE W XHMHYECKHE CBOMCTBA CEPBI
(B3auMoJIeliCTBHE C MEeTajllaMi, KHCIIOPOJIOM, BOJIOPOAOM, pacTBOpaMH Iiesouei, KUCI0TaMuU-
OoKucIUTeNsIMU). B3aumoneiictBue cepbl ¢ Cynb(hUTOM HaTpusi ¢ oOpa3zoBaHHEM THOCYIb(ara
HaTpusi. CepoBOOPO — TOJYUYCHHE, KUCIOTHBIC M BOCCTAHOBUTENbHBIE CBOMCTBA. Cynb(uIbI.
Jlucynvgpan. [lonamue o nonucynvgpudax. CepHUCTBIN Ta3 KaK KUCIOTHBIH OKcH . OKUCITH-
TEJIbHbIE M BOCCTAHOBHUTENIbHBIE CBOMCTBAa CepHUCTOro rasa. llosydenuwe cepHucToro rasa B
IIPOMBINIIEHHOCTH U JabopaTtopuu. CepHuctas kuciota u ee conu. CepHblit anruapuy. CepHas
kucnoTa. CBOMCTBa KOHUEHTPUPOBAHHOM M pa30aBleHHOM CepHOW KUCIOTHL. JleiicTBue



KOHIICHTPUPOBAHHON CEpPHOM KHCIOTHI Ha caxap, METaUIbl, HEMETaUIbl, CYIb(QUIbIL.
Tepmuueckast ycTOHUMBOCTH CynbharoB. Kpucmassioeuopamot cysivghamos memaJinios.
KauectBenHas peakiys Ha CEpHYIO KUCTIOTY U €€ COJIU.

DOneMeHTbl NoArpymIbl a3oTa. O0Ias XapakTepUCTHKA 3JIEMEHTOB IIABHOW MOATPYMIbl V
rpynmsl. u3nyeckue CBOWCTBA MPOCTHIX BEILECTB.

A3ort u ero coeauHenus. CTpoeHHe MOJIEKyYJbl a30Ta. Du3nueckre 1 XUMUYECKHE CBONCTBA
aszota. [lonydeHue a3ora B MPOMBIIUICHHOCTH U JiabopaTopuu. Hutpuasl. AMMuak — ero mo-
Jay4yeHue, (QU3NYECKUe U XHUMHUYecKue cBoicTBa. OCHOBHBIE CBOICTBA BOJHBIX PacTBOPOB
aMMHaka. AMMHAK Kak BOCCTAHOBHTENb. Baaumoolelicmeue ammuara ¢ GKMUBHLIMU
memaunaiamu. Amuo nampus, e2o ceoticmaa. Conu ammonus. IToBeneHue coieii aMMOHUS
npu HarpeBaHuu. KauecTBeHHas peakuus Ha MOH aMMOHUs. [IpumeneHue ammmaka. OKCHJIBI
a3ora, UX moiydenue u cpoicta. Okcun azota (). Oxucnenue okcuaa azora (I1) kuciopomom.
Jumepusanus okcunaa azora (V). Asotucrast kucinora u ee coyid. HUTpUTBI Kak OKHUCIIUTENN |
BOCCTAHOBUTENU. A30THas KHUCIOTa — (QHU3WYECKHMEe U XHUMHYECKHE CBOICTBa, MOJIy4YCHHUE.
A30THasi KUCJIOTA KaK OKUCIUTENb (OTHOIIEHWE a30THOM KHUCIOTHI K METaJlJIaM M HeMeTaljlaM).
3aBUCHUMOCTh TPOAYKTa BOCCTAHOBJICHHSI Aa30THOM KHCIOTHI OT aKTUBHOCTH MeTajjia u
KOHIECHTpauuu  KUCHoTel. Ilomamue o kamuone Humpouus. Ocobenrocmy
83auUMO0elicmeuUss MA2HUSL U MAP2AHUA ¢ pa3bda8JieHHOl a30MHOU KUCI0MOlL.
HuTtpatel, ux ¢usznueckue u XMMHUYECKHUE CBOMCTBA (OKUCIUTENbHBIE CBOWCTBA U TEPMUYECKAs
YCTOHYHBOCTS), IPUMEHEHHE.

®dochop u ero coeguHeHus. Aimorponus docdopa. dPusznueckue cpoiictBa (ocdopa.
XuMuyeckue cBoicTBa Gochopa (peakiuu ¢ KUCIOPOI0M, TaJJOTeHAMH, METAJUTAMHU, CIIOKHBIMA
BEIIECTBAMH-OKHCIUTEIIAMHE, Ienodamu). [lomydenue u npumenenue dochopa. Xrnopuowe
gocghopa. Dochun. Dochuasl. Pochopusiii anruapua. OprodochopHas u MetadochopHast
KHCTIOTHI U uX conu. KadectBeHHas peakmnmsi Ha oprodocdarel. Paznoxenue oprodpochopHoit
kucnotel. [Ipumenenne QochopHoil KucinoTel U ee coneid. buonornueckas poab ¢ocdaros.
Hupoghocghopras rucnoma u nupoghocgpamst. Orcud ¢gocgpopa (1), gpocghopucmas
Kucnoma u ee conu. Pocghoprnosamucmas Kucioma u ee cou.

[Toarpynmna yriepona. OOmias XapakTepUCTHUKa SJIEMEHTOB TJIaBHOW moArpymnmel [V
TPYIIIBL

VYrnepon. Amnorponusi yriepona. CpaBHeHHE CTpOEHHS M CBOMCTB rpadura u ammasa.
OynnepeH Kak HoOBas MoJieKysipHas (opma yriaepoga. Yroib: XHUMHYECKHE CBOMCTBA,
nonyueHue u npumenenue yris. Kapounel. ['uaponu3 kapOuga Kanbius U KapOujaa aqroMUHUS.
KapOunpl mepexoaHbIXx MeTasioB (kene3a, XpoMa U Jp.) Kak CBEpXIIPOYHbIE MaTepUalbl.
CuHTe3-Ta3 KaKk OCHOBA COBPEMEHHOM MpOMBIIeHHOCTH. OKCUIBI yriepoaa. JDJieKmpoHHoe
cmpoerue .MOJIeKYJibl Y2apHO20 2a3Q. YTOIb U yrapHbI ra3 Kak BOCCTaHOBUTENM. Peaknus
yrapHoro rasa ¢ pacmiaBamu mienodei. Cunres ¢popmuatoB. OOpa3zoBaHHe YrapHOTO ra3a mpu
HETOJIHOM CTOpaHuM yriisi. buonornueckoe neiictBrue yrapHoro rasza. [lonydueHue u npuMeHeHne
yrapHoro rasa. YTJIEKHCIBIM Ta3: ToNydyeHHe, XUMHUYECKHE CBOMHCTBa (B3auMOJEHCTBHE
YIIIEKHUCIIOTO Ta3a C BOJOMW, MIEJI0YaMM, MarHhueM, MEPOKCHAaMH METAIUIOB). JJIeKMpPOHHOE
cmpoeHue YesleKuca020 2a3a. YTollbHas KUCIIOoTa U ee conu. KapOoHaTsl U ruipokapOoOHaTHI:
UX IOBEJCHHE TPH HarpeBaHuu. KauecTBeHHas peakius Ha KapOoHat-woH. HaxoowcoeHue
KapOOHAmMO8 .MACHUA U KAAbUUSL 8 npupode: KOPAJIblL, Hcemuye, U3BeCMHAKU
(u3secmro8bie 2opvl, KAPCMOBbLE Newepbl, CMAJIAKMUMbL U CMAJIALMUMDbL).

Kpemunii. ®usnyeckne 1 XUMUYECKHE CBOMCTBA KPEMHHUs. Peakumu ¢ yriem, KHCIOpOJOM,
XJIOpOM, MarHueM, pacTBOpaMu Iesouei, cepoBoopoaoM. Crilan — BOJOPOAHOE COETUHEHUE
kpemuns. Cummnuael. [lomyuenune u mnpumenenue kpemuws. Oxcua kpemuus (IV), ero
CTpoeHHe, (QU3NYEeCKHe M XHUMHYECKHE CBOICTBa, 3HAYCHHE B NPUPOJE U MPHUMEHEHHE.
KpemHueBbIe KHCIOTH U UX coJd. ['uaposm3 cuiukaToB. CHIMKATHBIE MUHEPAbl — OCHOBA
3eMHON KOpPBI. ATFOMOCHIIUKATEHI.



Bop. Okcuo 6opa. bopnas kucioma u ee conu. bypa. Booopoouvie coedunenus 6opa —
bopanvl. Ilpumenenue coedunenuti bopa.

Bbnaroponusie (MHepTHBIE) Ta3bl. O0ImIAs XapaKTEPUCTUKA HIIEMEHTOB TJIaBHOM MOATPYIIIIEI
VlIrpynmer. OcobeHHOCTH XUMHUUYECKUX CBOUCTB. [IpuMeHeHne 6;1aropoIHbIX ra3oB.

AemoHctpauuu. 1. T'openme Bomopoma. 2. Ilomyuenue xmopa (omeiT B HpoOupke). 3.

OkuCIHUTENbHBIE CBOMCTBA pacTBOpa Tumoxjopura Hatpus. 4. OnbITel ¢ OpOMHOHM BOIOM. 5.
[TnaBnenue cepel. 6. I'opeHue cepbl B kuciopone. 7. B3zaumopelicTBue jxeneza ¢ cepoil. 8.
I'openue cepoBogopona. 9. Ocaxnenue cynabdumoB. 10. CpoiictBa cepHucrtoro raza. 11.
JelicTBUE KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI Ha MeJlb U caxapo3sy. 12. PactBope-
HUe amMuaka B Bojie. 13. OcHOBHBIE CBOMCTBa pacTtBopa ammuaka. 14. Karanutuyeckoe
okucnenue ammuaka. 15. [lonyyenue okcuaa azora (Il) u ero okucienue Ha Bo3ayxe. 16. [ei-
CTBHE a30THOW KHCJIOTHI Ha Mmeab. 17. I'openme ¢ocdopa B kucimopoze. 18. IlpeBpamenue
KpacHoro ¢ochopa B Oenblii u ero cBeueHue B TeMHOTe. 19. B3aumopeiictBue (ochopHoro
anruapuna ¢ Bogou. 20. O6pasusl rpadura, anmasza, kpemuus. 21. ['openue yrapHoro rasza. 22.
Tymenue naamMeHu yriaekucasiM ra3oM. 23. PaznoxeHnue Mpamopa.

Naboparopnbie onbitbl. 1. Ilomyuenwe xyopa M u3ydeHue ero cBoicTB. 2. CBoiicTBa
xjopcoaepxamux oroenuBareneil. 3. CpoiicTBa 6pomMa, oja u ux cosei. 4. MzydyeHue cBONCTB
CEpHOI KHUCTIOTHI U ee coleil. 5. M3yuenune cBOWCTB BOAHOIO pacTBopa ammuaka. 6. CBoiicTBa
cosielt ammoHus. 7. KauecTBeHHast peakius Ha kapOoHaT-uoH. 8. VcnibITaHue pacTBOpa CUIIMKaTa
HaTpUs UHAUKATOPOM. 9. O3HaKoMIIeHUE ¢ 00pa3liaMu IPUPOIHBIX CHIIMKATOB.

2.2.3. Metamibl

OO0muit 0030p 37MeMEHTOB — MeTauioB. CBOMCTBa MPOCTHIX BEIIECTB-METAIIOB.
DNEKTPOXUMHUUECKUH psAJl HAIIPSDKEHUH MeTauioB. MeTauinueckue KpUCTalIYeCKUE PEeLeTKH.
CnnaBel. XapakTepucTuKa Hanbosee N3BECTHHIX CIUIaBoB. [lonydyeHne u mpuMeHeHne MeTaJlIoB.

[lenounsie MeTaybl. OOLIIAs XapaKTepUCTHUKA IEMEHTOB TJIaBHOW moArpynmsl [ rpymimsl.
CBolicTBa IIENIOYHBIX METauIoB. Pacro3HaBaHue KaTHOHOB JIUTHS, HATpus W Kanus. Hatpuit u
KaJIMii — TMpeACTaBUTENM ULIEJIOYHbIX METAJJIOB. XapaKTepHblE pEaklUu HaTpus U Kallus.
[Tony4yenue menouHbIx MeTaiioB. OKCUBI U IEPOKCUIBI HATpHUs U Kanusi. CoeTMHEHUs] HaTpus
u kanusa. Conyu HaTpUsl, Kalusl, X 3HAY€HUE B IPUPOJE U KHU3HU yesnoBeka. Cola U ekl HaTp
— Ba)KHEHIINE COEIMHEHNS HATPUSL.

bepumnuii, maramii, meiaouyHO3eMeNbHbIE MeTauibl. OO0IIas XapaKTepUCTUKa JIEMEHTOB
rmaBHo moarpymmnsl Il rpynmel.  bepuiinii, Mar#uii, II€JIOYHO3EMENBbHBIE METAJLIBI.
AMdotepHocTh  Okcuaa M ruApokcuaa  Oepuiums.  Okpacka  IUIAMEHH — COJISIMU
[IETIOYHO3EMENbHBIX MEeTaIOB. MarHuii W KajibIMif, UX 0OIas XapakTepUCTHKAa Ha OCHOBE
nonoxxkenus B llepmoamueckoii cucreme snemeHToB [l. M. MenpaeneeBa U CTpOEHHS aTOMOB.
[Tonyuenue, ¢Qusmveckre W XUMHUYECKHE CBOICTBa, NMPUMEHEHHWE MAarHus, KalblMs U HX
coenuHeHuil. Conu MarHus U KajibliMsl, UX 3HAU€HHUE B IPUPOJIE U )KU3HU YesoBeka. JKecTkocTb
BOJIbI U CIIOCOOBI €€ YCTpaHEHUs!.

AmomuHuii. PacripocTpaHeHHOCTh B HpHpone, (PU3MYECKHME U XHUMHUYECKHE CBOMCTBA
(OTHOIIEHHE K KHCIOPOAY, TajoreHaMm, pacTBOpaM KHUCJIOT M IIeJI0Yel, alioMOTepMHUs).
[IpowsBoacTBo amomuuus. [Ipumenenue amroMuHus. AMGPOTEPHOCTh OKCHAA W THUIPOKCHIA
amomunus. Comu amomunud. [lonHoe pasnoxkeHue BOJOH coJiel allOMHMHHUS CO CIa0BIMU
JBYXOCHOBHBIMH KHUCJIOTaMH. AJIOMUHAThl B TBEpJOM BUJE M B pacTBope. KomruiekcHbie
COEIMHEHUS ATFOMUHUA.

Onoso u ceuney. QDusuueckue u Xumuyeckue c8oOUCMEA (peakyuu ¢ KUCIOPOOOM,
kucromamu), npumenenue. Conu onoea (I1) u ceunya (I1). Ceunyoswiii akkymynsmop.

Mertamisl moGouHbIx moArpymi. OOmias xapakTepucTuka nepexoaHsix meramioB [—VIII
rpyni. OcoOEHHOCTH CTPOEHHsI aTOMOB MepexXoHbIX MeTaioB. O0mue duznyeckrue U XuMu-
yeckue cBorcTBa. [I[puMeHeHne MeTaos.

Xpom. dDuznueckue cBoWcTBa Xpoma. XUMHUYECKHE CBOMCTBA XpoMa (OTHOILIEHHE K
BOJSIHOMY Mapy, KUCIOPOAY, XJIOpY, pacTBopaMm KucioT). [lonydeHue u nmpumeHeHue Xpoma.
Coenunenus xpoma. M3MeHeHUE OKHCIMTENIbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX



CBOMCTB OKCHJIOB U TUJPOKCHUIOB XpPOMA C POCTOM CTEIIEHU OKUCICHHsI. AMQOTEpHBIE CBOICTBA
okcuma u ruapokcuma xpoma (I11). Oxwucnenue comeir xpoma (Il1) B xpomartel. B3ammmubIe
nepexobl XPOMAaTOB M JUXPOMATOB. XpOMaThl M JUXpOMaThl Kak okuciutenu. [losinoe
paanoxcerue 8000t conetc xpoma (Ill) co cnabvimu 08yxocHo8HbLIMU KUCIOMAMU.
Komnaexcrovie coedunernus xpoma.

Mapraneu. ®@usnueckue CBOMCTBA MapraHia. XHMHYECKHE CBOMCTBA MapraHua
(OTHOIIEHUE K KHUCIIOPOIY, XJIOpPY, pacTBopaMm Kuciot). [lomyyeHne u mpuMeHEHHE Maprasua.
Oxcun maprania (V) kak okuciuTenb W KaTaau3atop. [lepMaHraHar Kajius Kak OKHCIIUTEIb.
Oxcuo u a2udporcuo mapearuya (I1): nonyuenue u ceoiicmaa. Coedurenus mapearuya
(). Manea- nam(VI) kanua u manearnam(V) kanus, ux nonyuerue.

Kenezo. Haxoxnenwe B mnpupoje. 3HayeHHE >Keie3a /s OpraHu3Ma 4YelloBeKa.
®du3nuecKue CBOMCTBA kKeje3a. XMMUUYECKUE CBOMCTBA xkele3a (B3auMOJIeCTBUE C KUCIOPOAOM,
XJIOPOM, CEpOM, yrieMm, BOAOH, KUCIOTaMH, pacTBopamu cosieit). CruiaBbl jkenie3a ¢ YriiepoJoM.
[Tonyuenue u npumenenue xeneza. CoequHeHus sxene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB ruapokcuia xeie3a (1) u rumpokcuma xenesa
(1. Comnu xene3a (1) u xenesa (I11). Meronasr mepeBosa coseit xenesa (I1) B conu xenesa (1)
u obparno. IlonHoe paszmoxenue Boaoi couseit skenesa (I11) co crmaGbiMu BYXOCHOBHBIMH
kucinoramMu. OxuciauTenpHble cBoMcTBa coenuHeHuidl kenmeza (III) B peakumsx ¢
BOCCTAHOBUTENSIMH (MOJIUIIOM, CEPOBOJIOPOAOM U Meabito). LluaHugHble KOMIUIEKCHI Kemes3a.
KavectBennnie peakiuu Ha wuoHbl skeie3a (II) u (III). @eppumot, ux nosyuenue u
npumererue.

Menb. Haxoxnaenue B mnpupone. buonornueckas ponb. PU3UUECKHE U XHUMHUYECKHE
CBOIiCTBa (B3aUMOJEWUCTBHE C KHUCIOPOAOM, XJIOPOM, CEpOH, KHUCIOTaMU-OKHCIUTEISIMH,
xmopugoMm xkenesa (l)). Baaumooeiicmeue medu ¢ KOHUEHMPUPOBAHHLLMU COJIAHOLL,
6pP0M08000POOHOTL U ULO0008000POOHOLL Kucomamu 6e3 docmyna 8030yxa. [lonydyenue u
npumenenue meau. Oxeun u ruapokcua Meau (II). Conu meau (II). Menusiii kynopoc. AMMu-
akatbl Menu (1) u menu (I1). [onydenue okcuaa meau () BoccTaHOBICHUEM THAPOKCUAA MEIH
(1) rimroko3oii. TTonyyenue xmopuaa u noauaa meau (1).

Cepebpo. ®usnueckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEWCTBHE C CEPOBOJOPOJIOM B
MPUCYTCTBUHM KUCJIOPOJa, KHUCIOTaMU-OKuciuTensiMu). OcaxaeHue okcuaa cepedpa mpu
JEHCTBUM IIEIOYM Ha coju cepeOpa. AMMHakaThl cepebpa kak okuciurenu. KadyecTBeHHas
peaxiusi Ha HOHBI cepedpa. [Ipumenenue cepedpa.

3on0T0. dusnUeckue U XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C XJIOPOM, «IIapCKOM
BOJ/IKOI»). 3omotoxiiopoBogopoanas kucinota. ['mapokcua 3omorta (III). Kommiekcer 3omorta.
CrniocoOslI BbIAENIEHUS 30JI0Ta U3 30JJ0TOHOCHOH noposl. [IpuMenenune 300Ta.

[Muuk. Ousmyeckne W XUMHYECKHE CBOWCTBA (B3aMMOJEICTBHE C TalloTeHaMH,
KHCIIOPOJIOM, CEpOM, BOJOM, pacTBOpaMU KHCIOT u Iienodeit). I[lonydenue u npumMeHeHue
uHKa. AMGOTEpHOCTh OKCHIA U THUIPOKCHIA IIMHKA. BaskHel e conu uHKa.

Pmymo. @usuyeckue u xumuueckue (83aumooeticmeue ¢ KUCIOPOOOM, CEPOU, XI10POM,
KUCIOMAaMU-oKucaumensimu) ceoticmesa. Ilonyuenue u npumenenue pmymu. Amaiveamvt — cnia-
ebl pmymu ¢ memaniamu. Oxcuo pmymu (1), e2o nonyuenue. Xnopuo u uoouo pmymu (1l).

Aemonctpauuu. 1. Komneknus meramioB. 2. Komtekuust MunepanoB u pya. 3. Komneknus
«Kenes3o u ero crnasb». 4. OKpalIlMBaHNE TUIAMEHH COJIIMM LIEJOYHBIX U IIEJIOYHO3EMENBHBIX
MeTaiioB. 5. B3aumonelictBue HaTpus ¢ Boaod. 6. B3aummopelcTBue KanbLMs ¢ BOAOH. 7.
Kommexnus «Amomunuii»y. 8. Ilmasiaenue amomuuud. 9. BzammoneicTBHe aIIOMUHHUSI CO
menoubto. 10. Amomorepmusi. 11. B3aumoneiictBue xpoma ¢ CONSTHONW KHCIIOTOH 6e3 mocTymna
Bo3nyxa. 12. Ocaxnenne ruapokcuaa xpoma (I1I) u okucnenne ero mepokcuaom Bogopoaa. 13.
Paznoxenne amxpomara ammonus. 14. PasnokeHue mnepokcuga BOIOpOAa MO ACHCTBHEM
nuokcuna mapranna. 15. Ocaxnaenne ruapokcua xxenesa (I1) u okucnenue ero Ha Bozayxe. 16.
Briienenue cepeOpa u3 ero coneit 1eicTBUEM MEIH.

AabopartopHbie onbitbl. 1. OkparirBaHue MIAMEHU COCIUHEHHUSIMH IMICTIOYHBIX META/UIOB. 2.
O3HakoMJIEHHE ¢ MUHEpaJlaMU M BAXKHEUIITMMH COETMHEHUSMH MIEIOUYHBIX METAIIIOB.



3. CBoiicTBa COEIMHEHMI  IIeTOoYHbIX MeTauioB. 4. Okpacka IJJaMEHH  COJISIMHU
IIEJIOYHO3EMENbHBIX MeTawIoB. 14. CsoiictBa MarHusgd uW ero coenudenuii. 15. CsolicTBa
coequHenuii kanenug. 16. JKectkocth Boawsl. 17. CsoiictBa amomuuusa. 18. CBoiicTBa
coennHeHuil amomunus. 19. Ceoticmea onosa, ceurua u ux coeoureruti. 20. CpolicTBa
coenquHeHuil xpoma. 21. CBoiicTBa MapraHia M €ro coeauHeHui. 22. V3yueHue MuHepaioB
)kenesa. 23. CpoiicTBa xeje3a. 24. CBoiicTBa Meau, €€ CIUIaBOB U coenuHeHui. 25. CBoiicTBa
[IUHKA U €r0 COCIUHECHUH.

2.3. OCHOBBI OPraHUYECKO XHUMHUH

2.3.1. OcHOBHBIE TIOHATHUS OPraHUYECKON XUMHUU

[losiBneHne ¥ pa3BUTHE OpPraHUYECKON XuMUM Kak Hayku. lIlpenmer u 3amaum
OPraHU4YeCKOr XUMHUU. MeCTO 1 3HaUYCHHE OPraHMYECKOM XMMHU B CUCTEME €CTECTBEHHBIX HAYK.
B3auMoCBA3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

Oco0eHHOCTH OpraHMYecKHX BemecTB. [IpHuuHBl MHOTOOOpa3us OPraHMYECKUX BEIIECTB.
OpraHnyeckue BelecTBa B NpUpoIe. YTIEPOIHbIN CKEJIET OPraHMYeCKOW MOJIEKYJIbl, €r0 THIIbL:
LHUKINYecKue, auukinyeckue. Kapbonukinueckue U rerepouukiInyeckue ckenersl. KpatHocThb
XUMHUYECKON CBSI3U (BHUBI CBA3CH B MOJIEKYJIaX OPraHUYECKUX BELIECTB: OJAMHAPHBIC, IBOMHEIE,
TpoliHble). MI3MeHeHne SHEPruu CBsI3el MEXAY aTOMaMu yriepoja MpH yBEIUYEHUH KPaTHOCTU
cBs3u. HachlllleHHbIE M HEHACBIILIEHHbBIE COCIMHEHMUS.

DJNEKTPOHHOE CTPOEHUE M XMMHUYECKHE CBSI3U aToMa yriepona. ['mOpunusanusi aTOMHBIX
opOuTael, ee TUIIBI ISl OPraHMYECKUX COCMHEHUI: Sp?, sp?, sp.O0pa3oBaHue c- U P-CBs3CH B
MOJIEKYJIaX ~ OpraHMYecKHX coeauHeHul. [IpocTpaHCTBEHHOE CTpOEHHE OpPraHUYECKHUX
COCIMHEHU.

XHUMHUYECKOE CTPOECHHUE KaK IMOPSAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO UX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHUECKOIO CTPOCHMUSI OpPraHMYeCcKHX
coenuHeHuil A. M. bytiepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUS
mosiekyn. CtpykrypHast gopmyna. M3omepust u nsomepsl. CTpyKTypHass U IpPOCTPAHCTBEHHAs
nzomepus. Mzomepus yrnepoanoro ckenera. Mzomepus nonoxxenus. MexkiiaccoBasi HU30Mepus.
Bunet npocrpancTBeHHOW un3oMepuu. Onrtudeckas H3oMepus. ACHUMMETPUYECKHI aToM
yraepojna. OnNTUYECKHE aHTUIMOJAbl. XHPAIbHOCTh. XHUpAJIbHbIE U aXUPAIbHBIE MOJIEKYJIBI.
[eomeTpuueckast u3oMepus (4uc-, MPaHC-U30MEPHs).

QusuKko-xumuyeckue memoosbl UCCIe008aHUSL CMPOEHUS U PeaKyuoHHOU CHocoOHOCMU
opeanuveckux coeounenuti. Cnexmpockonusi AMP, macc-cnekmpomempus, un@paxpacras
CNEeKMpPOCKONUS.

DONEKTPOHHOE CTPOEHHME OPraHMYECKHX BeElIeCTB. B3anMHOe BIMSHHE aTOMOB M TpYIII
aToMOB. DnekTpoHHbIe dPdexTrl. UHayKkTUBHBIN U Me30MepHbIi ¢ dexTsl. [IpeacraBnenue o
pe30HaHce.

Knaccudukanus opranndecknx BemecTB. OCHOBHBIE KIAcChl OPTaHUYECKUX COSAMHEHUN.
[TpuntuBl KITacCUPUKAIMN OpraHUYECKUX coennHeHul. [ToHsTHE 0 PYHKIIMOHATBHOM TPYyIIIIE.
Knaccudukanus opraHMYecKUX COEAMHEHHH MO (QYHKIMOHAIBHBIM TpymmaM. [omomnorus.
I'omonoru. I'oMmonorudeckast pa3HOCTb. I'OMoOru4eckue psiasl.

Howmenknarypa ~ opranmueckux  BemlecTB.  MexayHapoaHass — (cucTeMaThyeckas)
HOMEHKJIaTypa OpPTaHMYECKHUX BEIIECTB M MPHUHIUIBI 00pa3oBaHUS Ha3BaHUN OPTaHMUYECKUX
coeMHeHnH. PalimoHalibHAsi HOMEHKJIATypa.

Knaccugukanus u ocoOeHHOCTH opraHuueckux peakuuid. CriocoObl 3amucell peakuui B
opranuueckoil xumuu. CxeMa M ypaBHeHUe. YciaoBUs mpoBeneHus peakuuid. Knaccuduxanms
peakluyii OpraHUYECKHUX BEIIECTB I10 CTPYKTYPHOMY IIPU3HAKY: 3aMEILCHHUE, IIPUCOCIUHEHHUE,
oTmieruieHne. PeaknmonHsle HeHTphl. [lepBoHAaYanpHbIEe TOHATHSA O THIIAX U MEXaHMW3Max Opra-
HUYECKUX peakiui. [ OMOJIMTHUYECKUNA U T€TEPOIUTUYECKUN Pa3pblB KOBAJIECHTHOW XUMHUYECKOU
cBs3u. CBOOOTHOPAIMKAIBHBIA M MOHHBIM MeXaHU3Mbl peakinuu. [loHsTHE O CBOOOJHOM pa-
MKane, Hykieodpwie, 3JeKTpoduie, kapOokatuoHe M kapOaHuoHe. OOO3HaYeHHE HOHHBIX
peakuuii B opraHuyeckodl XuMuH. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pEakUuu B
opranuueckoil xumuu. MneHTudukanus opraHUYecKHX coenuHeHWil. ['eHeTndeckas CBsI3b



MEXy KJ1acCaMU OPraHMYECKUX COECIUHEHHH.

AeMoHcTpauuK. Mosien OpraHuyecKuX MOJICKYII.
2.3.2. YrieBoaopoibl

AJIKaHBI. DJEKTPOHHOE M TNPOCTPAHCTBGHHOE CTPOCHHE MOJCKYNbl MeTaHa. 8p°-
['mbpuausanus opburaneit aToMoB yriepoa. ['omonoruueckuit paa v oduas GopMyiia aakaHOB.
Cucrematuueckasi HOMEHKJIaTypa aJKaHOB U paaukaioB. M3omepus yriepogHoro ckenera
ankaHoB. [lonamue o Kongopmayuax. Ouznyeckue CBOMCTBA alKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHU (U3UYECKUX CBOMCTB. XHMHUYECKHE CBOMCTBA aJKaHOB: TaJOr€HUPOBAHHE,
HUTPOBaHUE, JNETHJIPUPOBAHUE, TEPMUUECKOE pa3jIo’KeHUE (MHMPOJU3), TOPEHUE KaK OJMH M3
OCHOBHBIX MCTOYHUKOB Te€lJa B IPOMBIIUICHHOCTH M OBITY, KaTaJUTUYECKOE OKHUCIIEHHE,
KPEKUHI KakK CIIOCOObI TMONYYeHHs BaKHEHIINX COEJUHEHWH B OPraHMYEeCKOM CHHTE3e,
U30MepH3alMsl Kak CIoco0 IOJIydyeHHs] BBICOKOCOPTHOrO OeH3MHA. MeXaHU3M peakiUH CBO-
0OJHOpAAMKAIBHOIO 3aMellleHus (Ha MNpuMepe XJopupoBaHHs MeTaHa). CHHTETHUYECKHE
crocoObl MOJY4YEeHUs AJIKaHOB. MeToJbl NOJY4YEHHUs AJIKAHOB M3 AJKWITAJOTCHUJOB (peakuus
Bropria), rekapOoKkcmimpoBaHHEM CoJieil KapOOHOBBIX KUCIIOT U AJIEKTPOIU30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. HaxoaeHue ajJKkaHoB B IPUPOJE U IPUMEHEHUE AJIKAHOB.

[uxnoankanpl. CTpoeHHE MOJEKYN MUKIoalkaHOB. OOmas ¢opmyna IHUKIOATKAHOB.
Homenknarypa  nukioankaHoB.  M3oMepuss — LMKIOQJIKaHOB:  YIJIEPOAHOIO  CKEJETa,
MEXKJ1accoBas, IIPOCTPAHCTBEHHAs (wuc-mparc-uzomepust). HanpsoxeHnnbie u
HEHaNpsyKeHHble LUKIbL. Crenu@uka CBOMCTB LUKIOAJIKAHOB C MajlblM pa3MEpoOM LIHKIIA.
XUMHUYECKHE CBOMCTBA LHMKJIONPOIAHA: T'OPEHUE, PeakLUuu MPUCOECTUHEHUs (IMIpHUpOBaHUE,
IIPUCOEIMHEHNE TaJOr€HOB, TajlOre€HOBOAOPOJOB, BOJbI) M LHUKIOTE€KCaHA: TOPEHHE, peaKluu
paluKalbHOTO 3aMelIeHHs (XJIopHpoBaHME, HHUTpoBaHHe). llodydeHue IMKIOAIKAaHOB W3
AJIKaHOB U JUTaJIOT€HAJIKAHOB.

AnkeHbl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl 3THUJICHA. 3p°-
['uOpunusauust opburaneit atoMoB yriaepona. c- U P-Csszu. ['omonoruueckuid psn u odmas
dopmyna anke- HoB. HomeHknarypa ankeHOB. M3oMepus alKeHOB: YIJIEPOJHOIO CKEJeTa,
MIOJIO’KEHUSI KpPAaTHOM CBSI3M, IPOCTPAHCTBEHHAs (reoMeTpudecKas U30Mepusi, WIn LUC-MPAHC-
nu3zomepus), MexxkiaccoBasi. dusnueckue CBOICTBA aJKEHOB. XMUMHUYECKHE CBOICTBA AJIKEHOB.
Peakiun 3neKTpoUIBHOTO TMPHUCOEIMHEHHS Kak CcHoco0 MoidydeHus (YHKIHOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOAOPOJIOB: THUJPUPOBAHUE, TaJOI€HUPOBAHHUE, THJIPOraJIOr€HHPOBAHUE,
rugparanus ankeHoB. MexaHu3m 2eKmpo@huibHO20 NPUCOOUHEHUA K QAJIKEeHAM.
[TpaBmiio MapKkOBHUKOBA U €ro OOBSICHEHUE C TOYKU 3PEHUS JIEKTPOHHOM Teopuu. Panukaib-
HOE TpHUCOEAMHEHHE OpoMOBOJOpOJa K  alKeHaM B  TPHUCYTCTBUU  IEPEKUCEH.
Bzaumooeiicmeue ankenos ¢ Opomom u Xi0pom 6 2a3080lU ¢hase npu BvLCOKOU
memnepamype usau Ha céemy. OKUCIEHHUE aJKEHOB: TOPEHHE, OKHUCIEHHE KUCIOPOIOM B
npucyrcteun xiaopuaos nawtaaus (1) u meau (1) (Bakep-mnporiecc), OKUCIIEHHE KHCIOPOIOM B
IPUCYTCTBUM cepedpa, OKUCIEHHE TOPSYMM MOJKUCIEHHBIM PAacTBOPOM IE€pMaHTaHaTa Kajus,
OKHCJIEHHE TepMaHraHatoM Kaius (peakuusi Barnepa), o3oruposarue. KauecTBeHHBIE
peakuuy Ha JBOMHYIO CBs3b. [IpomblliuieHHbIE U Ta00pAaTOpHBIE CIIOCOOBI MOTYYEHUSI aJIKEHOB.
[TosryueHue alKeHOB AETUIPUPOBAHUEM AJKAHOB; PeQAKyUel IJIUMUHUPOBAHUS U3 CIIUPTOB,
rajoreHaJIKaHoB, JaurajoreHankaHoB. IlpaBuno  3aiineBa. [lonmmmepusamusi  aaKeHOB.
ITomumepusanusa Ha katanusaropax [lurmepa—Harra. [loaudTmiieH kak KpyNHOTOHHAKHBIN
MPOAYKT XUMHUYECKOIO MTPOU3BOCTBA. [I[puMeHeHe aqKeHOB (3TUJIEH U IPOIHUIIEH).

Anxanuensl. Kinaccugukanus ankaaieHoB 0 B3aMMHOMY PaCOJIO0XKEHHUIO KPAaTHBIX CBSI3€H
B Mousiekyne. OCOOEHHOCTH AJIEKTPOHHOIO M TMPOCTPAHCTBEHHOI'O CTPOEHUS COMPSKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknaTypa W H30MepHs alKaJuEHOB.
du3nyeckue CBOWMCTBAa  AKaAUEHOB. XUMHUYECKHME CBOMCTBA  QJKAaJHEHOB: pPEaKIUU
NPUCOETUHEHUs (TUAPUPOBAHKE, TaJOr€HUPOBAaHKUE), TOpEeHUs U nonuMmepusanuu. 1,2- u 1,4-
[Tpucoenunenue. Ilomyuenue ankagueHoB. CuHrte3 OyragueHa wu3 OyTaHa U 3TaHOIA.
[Momumepusanus. Kayuyku. Bxnang C. B. JleOeneBa B mojydyeHHE CHHTETHUYECKOTO KaydyKa.
Bynkanuzanus kayuykoB. Pe3sumna. MHorooOpa3ue BHUAOB CHHTETHUECKHX KaydyKoOB, HX



CBOMCTBA U IPUMEHEHHUE.

ANKUHBL. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl alleTUIIeHa. SP-
['ubpunusanus opburtaneir aroMoB yriaepona. lomonorudeckwii psm u obmas ¢opmyna
anknHoB. Homenknatypa ankuHOB. M30Mepusi alKWHOB: YIJIEPOAHOIO CKENETa, IMOJOKEHUs
KpaTHOM CBs3H, MExXKiaccoBass. (Pu3MyecKue CBOWCTBA AJIKMHOB. XHUMHUYECKHE CBOMCTBA
aNnKUHOB. Peakiuu npucoenvHEHUs KakK CIOCO0 MOJy4YeHHUsS MOJUMEPOB U JIPYTHX IOJE3HBIX
npoAyKToB. I'mapupoBanue. Peakuunu npucoeauHEHUs TaJIOr€HOB, rajlore€HOBOAOPOI0B, BOBI.
Tpumepuzanusd u auMepusanus anetwieHa. Peakuuu 3amemienus. KucnotHele cBoiicTBa
AJIKUHOB C KOHIICBOW TPOWHOM CBsI3bI0. AlleTHICHUIBL. B3aumoodelicmaue auemusieHu0o8 ¢
eannoeenankanamu. I'openne aneruneHa. OKHCIIEHHE aJKMHOB pacTBOPOM I€pMaHraHaTa
kamus. [lonyyeHue anerusieHa MUPOIU30M METaHAa U KapOWAHBIM MeTojoM. CHHTE3 alKMHOB
ANKWINpOBaHUEM aueTwinaoB. [IpumeHeHue aneTwieHa. ['opeHue aneruiaeHa Kak HMCTOYHMK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JIJIs1 CBAPKH U PE3KU METAJIOB.

Apenbl. Uctopusi otkpbitusi Oenzona. Ilonamue o6 apomamuunocmu. IIpasusio
Xwokrens. Hebenzouonvie apomamuueckue cucmemovt. COBpeMEHHbBIC MPEICTABICHUS 00
AJIEKTPOHHOM U MPOCTPAaHCTBEHHOM cTpoeHuH Oenzona. O6mas dhopmyna apeHos. M3omepus u
HOMEHKJIaTypa TromojoroB OeH3ona. M3omepus pau3amelieHHbIX O€H30J0B Ha IpUMeEpe
kcunonoB. Dusnueckue CcBoiicTBa OeH3oma. XuMUYeckHe cBoWcTBa OeH3ona. Peakuuu
3aMerieHus: B 0EH30JIbHOM sifipe (2IeKTpoPHUIBLHOE 3aMEICHHE): TATOTeHUPOBAaHKE, HUTPOBAHUE,
AJIKUJIMPOBAHUE, auuauposaHue, cyibgpuposaHue. Mexarnusam peaxuuu
J1IeKMPoPuUsIbHO20 3ameuLeHus. Peakiuu TPUCOCTUHEHUs K OeH3ony (MHapupoBaHHE,
raJIorTeHUpOBaHuEe (XJOpPHUpPOBAaHUE Ha CBeTy)). Peakius ropenus. OcoOEHHOCTH XWMHUYECKUX
CBOICTB @JIKWJIOEH30JI0B Ha MpUMEpPE Toilyoja. B3auMmHOe BiusSHUE aTOMOB B MOJIEKYJIE TOJY-
ona. lIlpaBuna opueHTalMU 3aMECTUTENEl B peakUMsIX 3aMElIeHUs, CO2JIACO8AHHAA U
Heco2n1aco8aHHAA OpueHmalus. XiopupoBaHue Toiayona. OKHCIIEHHE aAIKHIOCH30JI0B
pacTBOpoM IiepMaHraHata Kanus. [‘ajoreHupoBaHue aJKWJIOEH30JI0B B OOKOBYIO II€Mlb.
HutpoBanue nurpobensona. [lonyuyenue O6eH3ona u ero romosioroB. IIpuMenenue romonaoros
Oeusona. Ilonamue o nonusdepHbix apeHax, ux uauosiocuueckoe oelicmaue HQ
OP2AHU3M UYeJl06€eKq.

['eHeTnyeckass CBA3b MEXKAYy pAa3IMUYHBIMU KJlaccaMu YriaeBojopojoB. KauecTBeHHbIE
peaKuyu Ha HENPEIEIbHbIE YTIIEBOIOPOIBI.

["anoreHonpoun3BoAHbIE YTIIEBOJOPOOB. OnexmporHoe cmpoerue
2QJ102eHONPOU3BOO0HDBLX Y2s1e8000p0008. Peakinu 3aMelieHus TaloreHa Ha THAPOKCHI,
HUTPOTPYIILy, IHAHOTPYIILY, aMUHO2pYynny. JlecTBHe Ha rajJlOr€HIIPOU3BOJHBIE BOJHOIO U
CIHMPTOBOTO pacTBopa mienour. CpaBHEHHE PEaKIMOHHON CIOCOOHOCTH aJIKUJII-, BUHWII-, (PEHUII-
U OeH3WIraJIoreHn10B. B3aumoielicTBrue AUranoreHaJkaHoB ¢ MarHueM u IuHKoM. [loHsTHE O
METaJUI0OpraHuvecKnx coequHenusx. Maernuiiopeanuueckue coeduHeHusn. Peaxkmus
I'punvapa. Vicnionb30BaHuE raloreHOMPOU3BOIHBIX B OBITY, TEXHUKE M B CHHTE3E.

AemoHctpauuu. 1. CocraBieHre MoieNel MOJIEKYJT aIKaHOB.

2. bpomupoBanue rekcana Ha cBeTy. 3. ['opeHune MeraHa, 3TuieHa, aueruieHa. 4. OTHolIeHNE
MeTaHa, dTHJIEHA, alleTUJIeHa U OeH30J1a K pacTBOpaM MepMaHraHaTa Kajius U OpOMHOMN BoJIE.
5. llomyuenne »oTuineHa peakuMend aeruaparanuu dta”Hona. 6. IlosydeHue anerunena
TUAPOIN30M KapoOmma kampimsi. 7. OKUCIEHHE TOIyoJia pacTBOPOM T€pMaHTaHaTa Kalus. 8.
[TosyueHne cTupona JIenoJuMEpHU3alMedl MOJIMCTUPOJAa W HCHBITAHUE €ro OTHOLIEHUS K
pacTBOpy NepMaHraHaTa Kajius.

2.3.3. Kucnoponcoaepxamiyue opraHu4ecKue CoOeIMHEHM

Cnuptsl. Knaccudukans, HOMEHKIaTypa U U30Mepus CIUPTOB. ['oMonoruueckuii psj
U ob0mas ¢GopMmyna MpeaebHbIX OJHOATOMHBIX CHUPTOB. PU3NUECKHE CBOWCTBA IMpelebHbIX
OJIHOATOMHBIX CHUPTOB. BojoponHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIHUSHHE Ha (pU3NYECKUE
CBOICTBa CIMPTOB. XMMHUYECKHUE CBOMCTBA CIUPTOB: KHCIOTHBIE CBOMCTBA (B3aMMOJEICTBHE C
HaTpUEeM Kak CHoco0 YCTAHOBJIGHHWS HAJIUYUS TUAPOKCOTPYIIbI); pEaKIUu 3aMelleHus
THJIPOKCUIIBHOM IPYIIIBI HA TaJIOTeH KaK CIIOCco0 MOJIyuyeHHs pacTBOPUTEIIEH; MEXMOJIEKYIsipHast



U BHYTPUMOJICKYJISIPHAsS JCTHApATaIns; 00pa30BaHUE CIOKHBIX 3(UPOB ¢ HEOPTaHUUCCKUMHU H
OpPraHMYECKUMHU KHUCIOTaMHu; TropeHue; okucienue okcugaoM wmeau (1), moakucieHHBIM
pacTBOpPOM TMEpPMaHraHaTa Kallds, XPOMOBOH CMECHIO; PEaKIMH YIIIEBOJOPOIAHOTO paauKana.
CpasHernue peakUuuoHHOU CROCOOHOCMU NEPEBUUHDLX, 8MOPUUHBIX U MPEMUUHBLX
00HOQAMOMHBIX CRUPMO8 6 DPeAKUUU 3aMeUu,eHUs. AJNKOTOIAThl. [ Hapoiu3, alKWiId-
poBanue (CHHTE3 MPOCTHIX 3GHUpPoB 1m0 BuibsiMcony). Igupwvt gpocghoprbvix kucsom. Poav
MOHO-, 0u- u mpugocghamos 8 obuoxumuueckux npoueccax. IIpOMBINIUICHHBIH CHHTE3
metaHona. [lomydeHue »dTaHOma: peakiuss OpOXKEHHsI TIIOKO3bI, THApATanus dTHIICHA.
[Ipumenenune MeTaHona W dTaHoia. Du3HMoIOrMYecKkoe JCWCTBHE METaHOJIa W JTaHONA Ha
OpraHu3M 4elloBeKa. MHOTOATOMHbBIE CIIUPTHI. DTUJICHIJIMKOJb U TIIMIEPHH KaK MPEICTaBUTEIH
MpeIeTbHBIX MHOTOATOMHBIX CIIUPTOB, UX (U3NYCCKUE U XUMUYECKUE CBOMCTBA. KauecTBeHHas
peaKIys Ha MHOTOAaTOMHBIE CIIUPTHI M €€ TIPUMEHEHHUE JIJIsl pACIIO3HABAHUS TIIMIIEPHHA B COCTAaBE
KOCMETHYeCKHUX cpencTB. CHHTE3 MUOKCaHa U3 ITUICHTIUKONS. TOKCHYHOCTD 3THUIICHTIUKOJIA.
[IpakTHYeckoe MPUMEHEHUE STUIICHTIINKOIIS U TIIUICpUHA.

[TpocTeie 3dupel Kak W30MEpPHI TPEICIBHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(GU3NYECKUX M XMMHUYECKHX CBOWCTB CO CIIMPTaMHU. Peakiusi pacuieruieHHsl MPOCTHIX (UPOB
nomoBogopogoM. Ileporxcudst npocmouix 3gpupos, mepvt nPedoCMOPOHCHOCU NPU
pabome ¢ HUMU.

®enonbl. CTpoeHHE, H30MEpHUsT U HOMEHKIIaTypa (heHoyioB. B3auMHoOe BIHSHHE aTOMOB B
MoJekyie penona. duznveckre U XUMHUECKUE CBOMCTBA (DeHoa 1 Kpe30JioB. KuciioTHbIe CBOIi-
cTBa (DEHOJIOB B CPAaBHEHUU CO CIIUPTAMH: PEAKIIMH C HATPHEM, THIPOKCHIOM HaTpus. Peakiumn
3aMelICHUs B OCH30JIBHOM KoJIblie (rajoreHupoBaHue (OpomupoBaHue), HUTpoBaHue). [Ipo-
cmote aghupvt gheronios. Oxucienne Genoson. Kauectennsie peakiuu Ha Gpenoi. [lomydenue
¢denona. [Ilpumenenue ¢enona.

KapOoHunbHbIE COCMMHEHHS. AJIBJCTUABI U KETOHBI. DICKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOeHHE KapOOHWJIBHOW TPYIIBI, €€ MOJIIPHOCTh M MOJIPU3yeMocTh. Kiaccupukanus aib-
JIETUI0B U KeTOHOB. CTpOCHHUE TPEACTbHBIX allbACTHIOB. [ OMOIOrHYecKuil psiji, HOMEHKIIATypa,
U30MEpHsT TIPENEIbHBIX alnbJeruaoB. CTpoeHHE MOJIEKYJIBl areToHa. | OMOJIOTHYecKuid ps,
HOMEHKJIaTypa U u3oMmepus keToHoB. OOmias ¢opMmyna MpeaenbHbIX albAeTUIOB M KETOHOB.
dusnueckue CcBOMCTBa (opMalbAeTHAa, aleTanbaeruaa, arerona. Ilonamue o kKemo-
eHOIbHOUL ~ maymomepul  KapOOHUbHbLX — COeOUHeHUl. XUMHUYECKHE CBOWCTBA
NpPENCIbHBIX  albICTHIOB W KETOHOB. Mexanusm  peakuyuu  HYKJ1e0PUSIbHO2O
npucoeouHenus no KapOOHUJIbHOU epynne. Peakiuu NPHUCOCTUHEHHS BOJBI, CIHPTOB,
IIMaHOBO/IOpoaa U runpocynshura Harpus. [lonyuernue ayemanet u kemavieii. CpaBHeHHE
PEaKIIMOHHON CIIOCOOHOCTH albJETUI0OB U KETOHOB B pEaKUUAX MpHCOeArHEeHHs. Peakuuun
3aMeIEeHUsT aTOMOB BOJOpOJa TPH YIJIEPOJHOM aroMe Ha ranored. [lommMepu3sanus
bopmanpaeruna u aneranpaeruaa. Curnmes cnupmoa ezaumooeiicmeuem KapOOHUTIbHDLY
coeouHenuii c¢ peaxmusom Ipunvapa. OKHCICHHE KapOOHWIBHBIX COCAMHEHHI.
OcobeHHOCTH peakiuu OKUCIeHUs: arieToHa. CpaBHEHHME OKHCICHHUS albJIECTHIOB U KETOHOB.
I'unpupoBanue. BoccTanoBneHue KapOOHUIBHBIX COSAMHEHHA B CHUPTHL. KauecTBeHHBIE
peaKIMu Ha aJNbACTUIAHYIO TPYIIy (peakius «cepeOpsHOro 3epkajiay, B3aUMOJCHCTBHE C
rugapokcunom meau (I1)). Anboos1bHo-KPOMoH08as KOHOEHCAUUS AIb0e2l008 U KemoHO8.
Ocobennoctu (Gopmanpaeruga. [lonmydeHne mpenenbHBIX albICTUIOB: OKUCICHHE CIUPTOB,
rujapaTanys arnetuieHa (peakius KydepoBa), OKHCICHHEM STHUIICHA KUCIIOPOJIOM B MIPUCYTCTBUU
xsopuaa nawianus (I1). [TomyyeHue aneToHa OKMUCIEHUEM MPOIAHOIa-2 U Pa3IoKEHUEM Kallb-
IMEeBOW WM OapueBOM COJM YKCYCHOM KHCJIOTHL. TOKCHYHOCTH allbJIeTHAOB. BakHelmne
NPEJCTaBUTENIN alIbJCTHIOB M KETOHOB: (DOpPMaNbIETU], YKCYCHBIH allbJeTH, alleTOH U X
MIPAKTUYECKOE MCIIOIh30BaHHE.

Kap6onoBeie kucnotel. CTpoeHHE MpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccudukanus, nzomepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIOT. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTpPOCHHE KapOOKCWIbHOW rpynmnbl. ['oMmonormueckuid psng u obOmas ¢opmyna
MPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DU3WYECKUE CBOWCTBA MpEACITbHBIX



OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT Ha MpPHUMEpPEe MYPaBbUHOM, YKCYCHOM, NpONHOHOBOM,
NaJIbMUTUHOBOM M CTe€apuHOBON KHUCIIOT. Bomopoanbie cBsA3M, accorualis KapOOHOBBIX KHUCIIOT.
XUMHUYECKUE CBOMCTBA MPEIETbHBIX 0OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. KucinoTHbIe cBOiicTBa
(M3MEHeHHe OKPAaCKH MHAWKATOPOB, PEaKIMU C aKTUBHBIMH METaJlJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSMH, cOJisiMH). VI3MEHEHHE CHIIbI KapOOHOBBIX KHCIOT TPU BBEACHHH JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTenell. B3aumoneiicTBue kapOOHOBBIX KHCIOT CO CIHMpPTaMUu (peakuus
STepUUKAIMK), OOPAaTUMOCTh  pEAKIUH, MEXAHU3M  DPeaKUUU IMepudurKayuu.
["anorenupoBanue KapOOHOBBIX KUCIOT B OOKOBYIO Lienb. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
MypaBbHHON KHCHOTHL. [losyueHue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHUCJICHHE aJIbJIETHJIOB, OKUCJICHHE MEPBUYHBIX CIHPTOB, OKUCJICHHE aJKaHOB M AJKEHOB,
THIPOJIM30M TeMUHAIBHBIX TPUTAIOreHum0B. Baaumoodeiicmeuem peaxmusa Ipurnvapa c
yeaexkucavim 2a3om. llomydeHne MypaBbMHOM M YKCYCHOM KHCJIOT B IPOMBIIUICHHOCTH.
IIpuMeHeHre MypaBbUHON U YKCYCHOM KHCJIIOT.

JIByXOCHOBHbBIE KapOOHOBBIE€ KHCIOTHI: OOIIME CHOCOOBI MOJy4YeHUs, OCOOEHHOCTHU
XUMHUYECKHX cBOMCTB. IllaBeneBas M MalloHOBasi KMCJIOTa KaK IPEJCTAaBUTENU JUKapOOHOBBIX
kucinor. Cumnmesvt Ha O0CHO8e MQJIOH08020 3gupa. Aneudpudvt u  UMUObLL
OuKapbOHO8LLX KUCTIOM.

HemnpenenbHble M apomaTuyeckue KHUCIOTHI: OCOOEHHOCTH HUX CTPOEHUS U CBOWCTB.
[Ipumenenue O€H30MHOM KHUCIOTHI. ApoMaTHdeckue IUKapOOHOBBIE KHUCIOTHI ((ranenas,
m3opTaneBass u TepedTaneBas KHUCIOTHI): NPOMbLULIEHHbLE MemoObl NOJYUeHUS U
npumernerue. IlonsTrue o rugpoKCUKapOOHOBBIX KHUCIOTAaX U MX NPEACTaBUTENSAX MOJIOYHOM,
JIMMOHHOM, I0JI0YHOM 1 BUHHOM KHCJIOTaX.

Briciive mpezenbHble W HenpeAenbHble KapOOHOBBIE KUCIOTHI. 3HAYECHUE U MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

OyHKIMOHATbHBIE TIPOU3BOAHBIEC KAPOOHOBBIX KHCIIOT.

XJIOpaHTHIPUIBl W AHTHAPUABI  KapOOHOBBIX  KHCJIOT: TOJY4YEHHE, THUAPOIIHU3.
Bzaumooeticmaue xnopaneudpudos c HyKJeopuibHbiMu peacenmamu. IlomyueHue
CJIOKHBIX 3(PUPOB C UCIIOJIL30BAHUEM XJIOPAHTHIPUIOB U aHTUAPUOB KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHe, HOMEHKJIATYpa M U30MEpUS CIOXHBIX 3PUpoB. Cl0XKHbBIE
7(Upbl KaK U30Mephl KapOOHOBBIX KUCIOT (MEXKi1accoBas nuomepusi). CpaBHEHHE (PU3UUECKHUX
CBOICTB M pEakIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KHCIIOT.
Iuppomus cnoxubx 3¢upoB. CrocoOBI TMOMYYEHHS CIOXKHBIX 3(PHUPOB: ATepUdUKAIUSI Kap-
OOHOBBIX KHCIIOT, allUJIMPOBAHUE CIIMPTOB U aJIKOTOJIATOB TFAIOT€HAHTHPUIAMH M aHTUIPUIAMH,
aIKWIMpoBaHue KapOokcuinar-uoHoB. Cunmes caoxicHbix agupos ¢ernonos. CrnooxcHole
aghupvt Heopearuueckux rxucaom. Humpoenuuepuwn. TlpuMeHeHne CIOKHBIX 3()UPOB B
MUIIEBON U Map(OMEPHON MPOMBIIIIIEHHOCTH.

AMUIBI KAPOOHOBBIX KUCIIOT: TIONyYE€HUE U CBOMCTBA Ha MIPUMEpE alleTaMH/Ia.

Tonsamue o numpunax kapbonoswix kuciom. L{uaneuopumsi.

Conu kapOOHOBBIX KUCJIOT, UX TEPMUUYECKOE PA3I0KEHHUE B MIPUCYTCTBHUH Ienoun. CUHTE3
KapOOHUJIbHBIX COEAMHEHUHN Pa3JI0KEHUEM KaJbIIUEBBIX COJIEi KapOOHOBBIX KUCIIOT.

AemoncTpauuu. 1. BzaumoaeiicTBue HaTPUS C 3TAHOJIOM.
2. Oxwucnenwne 3tanona okcuaoM meau (I1). 3. 'operue sTanona.
4. BzaumojeiicTBue TpeT-OyTUIOBOrO CIIMPTa C CONAHOM KucinoToi. 5. Monodopmuas peakuus.
6. OnpeneneHne anbAErUA0B TPU MOMOIIM Ka4Ye€CTBEHHBIX peakuuil. 7. OKUCIEHNE albJIeTHI0B
NepMaHraHaTOM KaJusl.

AabopartopHbie onbitbl. 1. CBOICTBa 3THIIOBOTO CIIMPTA.

2. Caoiictea rmmmepuHa. 3. CoiicTBa deHona. 4. CBoiicTa (opmannHa. 5. CBOHCTBA YKCYCHOM
KUCJIOTHI. 6. Cot KapOOHOBBIX KHCIIOT.

2.3.4. A30T- 1 cepocoiepKale COEANHEHUS

Humpocoeounenus. OnekmpouHoe  cmpoeHue HUMPOSPYNNbl. Ilonyuenue
HumpocoeouneHuu. — Boccmanoenenue  nu-  mpoapenos 6  amunwl. Apomamuueckue
HUMpocoeouHenus.  AxyenmopHvle  ceoucmea  HUMpocpynnol.  AlbOONIbHO-KPOMOHOBAs



KOHOeHcayusi HUmpocoeouHnerutl. B3pviguamule geujecmaa.

Awmunbl. Kimaccndukanusi mo THIy YIrJIEBOAOPOIHOTO paguKajia W YHCIy aMHHOTPYIIN B
MOJICKYJIe, HOMEHKJIaTypa, U30Mepusi aMUHOB. [lepBUYHbBIC, BTOPHUYHBIC M TPETUYHBIC aMHHBI.
DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MPEACIbHBIX aMHHOB. (DU3MUECKHE CBOWCTBA
aMHHOB. AMHHBI KaK OpPraHMYECKHE OCHOBaHHUS: peakiuu ¢ BomoM, kuciaoramu. Comu
AIKWJIAMMOHUS. Peakiiys ropeHUsl aMMHOB. AJIKHJIMPOBAHUE U allMUIMPOBAHUE aMHHOB. Peakinu
AMHUHOB C a30TUCTOM KHCIOTOH. [loHamue 0 uemeepmuuHvLX AMMOHUCBHLX OCHOBAHUSX.
Humposzamurovt. Memoobt uoenmugurkauui nepsuyumblx, 8MOPULHHLX U MPEMULHbLY
amuros. IlomydyeHne  aMHUHOB  AJIKWJIMPOBAaHHMEM  aMMHaKa W BOCCTaHOBJICHHUEM
HUTPONPOU3BOIHBIX YIJIEBOJOPOIOB, U3 CHUPTOB. [IpMeHeHHe aMHHOB B (hapMarieBTHUCCKON
IPOMBIIIICHHOCTH. ApPOMATHYECKUE aMHUHBI. AHWIMH KaK MPEACTABUTEIb apOMaTHUECKUX
amuHOB. CTpocHHe aHMIMHA. B3auMHOE BIIMsIHME TPYIIIT aTOMOB B MOJICKYJIC aHWIIMHA. Biusiaue
3aMECTHTEICH B apOMAaTHYECKOM SjApe Ha KUCJIOTHBIC M OCHOBHBIC CBOWCTBA apUIaMUHOB.
[TpuunHBI OCITa0JICHUS] OCHOBHBIX CBOMCTB aHHMJIMHA B CPABHEHUHU C aMUHAMU IIPEJICIIBHOTO PSJIa.
XUMHYECKUE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOACHCTBUE C KUCIOTAMH ); PEaKIIUH
3aMEIICHHUS B apoMaTHYecKoe sapo (TajoreHupoBaHue (B3aUMOJEHCTBHE C OpPOMHON BOON),
HUTPOBaHWE (B3aUMOJIEUCTBHE C a30THOM KHCIIOTOM), CYJibhuposarue); OKUCICHHUE,
ANKUNIUPOBAHUE U QUUAUPOBAHUE NO AMOMY A30Ma). 3auyuma amMuHo2PynnsvL npu
pearuuu HUMPOBAHUS, QHUJIUHQ. Auemanunuo. Jluaszocoeounernus.
Jluazomuposarue nepsuuHvlx apunamunos. Peaxuuu ouaszocoeduHenuli ¢ 6vioe-
Jlenuem — azoma. Ycenosus — a3ocouemaHus, a30- U OUA30COCMABIAIOWLE.
A3oxpacumenu, 3asucumocmsv ux cmpoenus om pH cpedvi. HuOuxkamopot..
[Tonyuenue anunuHa (peakuusi 3UHMHA). AHUJIMH KakK ChIpb€ JJI MPOU3BOACTBA aHWJIMHOBBIX
kpacuTeniei. CHHTE3bl Ha OCHOBE aHHMJIMHA.

Cepoopearuueckue coedurerus. Ilpeocmaenenue o cepoopeanuyecKux COeOUHEeHUsX.
Ocobennocmu ux cmpoeHus u C8OUCMS. SHayeHue cepoopeaHudecKux coeOUHeHUl.

[erepormkiibl. A30T-, KHCIOPOJ- W CepocoJepKaliue reTepouukisl. dypaH, muppod,
muoger u uMUOQ30J1 KaK TPEICTABUTENN ISTHWICHHBIX TETEPOIMKIOB. Ilpuposa
aApOMAaTUYHOCTH TSATUWICHHBIX TETEPOIUKIOB. DIEKTPOHHOE CTPOCHHE MOJIEKYJIBI MUPPOJIa,
apoMaTUYeCKUi  XapakTep MoOJeKyabl. KwucinotHele cBoiictBa mmpposa. Pearkuyuu
2uopuposarus cemepoyuksios. Ilonamue 0 npupooHbLX NOPPHUPUHAX — XJIOPOPUILILE
u eeme. Obwue npeocmasnienus 00 ux ponu 6 xwueol npupode. IlupuauH Kak
NPEJCTaBUTEIb IMECTHWICHHBIX T€TEPOIMKIOB. DICKTPOHHOE CTPOCHHE MOJIEKYIIbI MUPHINHA,
apoMaTUYeCKHU XapakTep MojeKyibl. OCHOBHBbIC CBOMCTBA MUPHUANHA. Pazinuue B MposBICHUM
OCHOBHBIX CBOWCTB MUpPpOJa W MUPHIXMHA. Peakiuu MupuauHa: 3JIeKTPOGUIbHOE 3aMeIeHHE,
THIPUPOBAHNE, 3aMEIIEHHE aTOMOB BOIOPO/Ia B P-TIOJI0KEHUH HA THAPOKCOrpyiy. [THKOIU- HbI
u ux okucinenue. Kemo-enonvnas maymomepus -euopoxcunupuoura. Taymomepus 8-
auoporkcunupuoura u ypauusna. Ilpedcmasnenue 06 umuodaszone, nunepuoume,
nupumuouHe, uHoose, HUKOMUHEe, QMpPOnuHe, ckamosie, Gyppypose, 2ucmuouHe,
2ucmamuHe, mypuHe, MypUHOBBIX M MHPUMHUIMHOBBIX OCHOBAHHSIX.

AemoHcTpauuu. 1. OcHOBHBIE CBOMCTBAa aMHHOB. 2. KauecTBeHHbIE peakiliyi Ha aHWJIWH. 3.
AHWIIMHOBBIE KPACUTEIH.

4. OOpa31pl TeTePOIUKINIECCKUX COCTUHCHU.

2.3.5. buojsiornueckn akTUBHBIE BEIIECTBA

XKupbl Kak CIOKHBIE OJ(QHUPHI TJIMIEPUHA M BBICIIUX KAapOOHOBBIX KHCJIOT.
PacTuTtesnbHbIC W JKHUBOTHBIC JKUPBI, UX cOCTaB. PuU3nMYeckue CBONCTBA XKUPOB. XHUMHUYCCKHE
CBOWMCTBAa JKHPOB: THAPHPOBaHHWE, OKHCIeHHe. Ileporxcuonoe oKucieHue HCupos.
IIpoeoprarue orcupos. I'Maponu3 WM OMBUICHHE XHPOB KAk CIOCOO MPOMBIIUICHHOTO
MIOJTYYCHUS COJICH BBICIIMX KapOOHOBBIX KUCIOT. [ Maporenusamus sxupoB. [IpuMeHeHne KUPOB.
Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moromie cBoiictBa Mbuia. IIpedcmasnienue o
aunuoax. Obu,ue npeocmassieHus 0 6U0JI02UUECKUX PYHKUUAX JIUNRUO0S.



Yrnesoasl. O6mas popmyna yrieBogoB. Kmaccuduxamus yrieBogoB. MoHO-, OlMHro- u
nonucaxapuabl. OU3NUecKre CBOWCTBA M HAXOXACHHE YIJIEBOJOB B Ipupoje (Ha IMpuMmepe
[UIOKO3bI M (hpyKTO3bl). JIMHEHHAS ¥ UKITHUecKas (GOPMbI TIIFOK03bI U PpykTO3bl. [luparosst u
¢pyparosvt. Dopmynsl Dumiepa u Xeyopca. IIoHATHE O TayTOMEpUH Kak BHIEC H30MEPUHU
MEKIY IMMKIAYECKOH u JuHeiiHOH dopMamu. Onmuueckas u3omepus 2Jil0K03bl.
XUMHYECKHE CBOWCTBA TJIOKO3bl: OKHCIEHUE XJIOPHOW MWW OpOMHOM BOJIOH, OKHCICHHE
A30THOW KHMCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIIUPT, QUUSIUDOBAHUE, ATIKUSIUDPOEBA-
Hue, U30MepH3alusl, KAUeCTBEHHbIE PEaKMU Ha TIIOKO3Y (9KCIIEpUMEHTaIbHbIE 10Ka3aTeIbCTBA
HAJIUYUSl albJETHJHON M CIOMPTOBBIX TPYII B TIJIOKO3€), CIUPTOBOE, MOJOYHOKHUCIOE,
NPONUOHOBOKUCTI0e W MACAAHOKUCT0e OpoxeHue. [JHKO3UTHBIA THIPOKCHI, €ro
cnenuduieckue cBoiicra. [lonsarue o rmuko3uaax. [ToHsATHE O TIIFOKO3UAAX, UX HAXOXKICHUU B
npupone. [lonyuenue rmoko3sl. Opykroza kak uzomep roko3bl. Puboza m nezoxcupubosa.
[Tpumenenue u Ouosoruyeckas poib yrieBoaoB. OKUCICHHE YIIEBOJOB — HCTOYHHUK SHEPTUU
JKUBBIX OPraHU3MOB.

Hucaxapunpl. Caxapo3a Kak TMpPEICTAaBUTENh HEBOCCTAHABJIMBAIONINX JUCAXapUJIOB.
Crpoenue, ¢(usnyeckre M XUMHUECKHE CBoOWcTBa caxapo3el. Manibmosa, Jsiakmo3a u
uennobuo3a: ux cmpoeHue, uauueckue u xumuuveckue ceolicmea. T'mapomus
nucaxapunos. [lomydenue caxapa u3 caxapHou cBekibl. [I[ppumeHeHne caxapossl.

[Tonmucaxapuasl. Kpaxman, TNIMKOTE€H W LEJUIION03a KaKk OHOJIOTUYECKHE MOJIHUMEPHI.
Kpaxman kak cMech aMHJIO3bI M AMHJIOTICKTHHA, €r0 (U3WYCCKUE CBOHCTBA. XHUMHUYCCKUE
CBOMCTBAa Kpaxmaia: THUAPOJU3, KAayeCTBEHHAs peaklUHs C HOJOM M €€ NIPUMEHEHue s
OoOHapy)XeHHsI KpaxMaya B MpPOAYKTaX NuUTaHus. Iiuxoeen: ocobeHHOCmU CMmpoeHus Uu
ceoticma. llemnonosa: ctpoenne U pu3ndecKkre CBOMCTBA. XUMHUUYECKHE CBOMCTBA IEJTOJIO3BI:
TUApPONN3, o0Opa3oBaHue CIOXKHBIX d3¢pupoB. [IlpumMeHeHHe Kpaxmana | IIEJUTFOJIO3BIL.
[pakTrueckoe 3HaYeHue nojucaxapuaoB. [lonamue o npoussoocmaee 6ymazu.

HyxnennoBele kucnorel. Hyxneosuael. Hykneoruasl. HykieMHOBBIE KHCIIOTBI  Kak
npupoanblie nonumepsl. CoctaB u crpoenue HykinenHoBbIX kucnot (JJHK u PHK). ['unponus ny-
KJIGMHOBBIX KUCJIOT. POJIb HYKJIEMHOBBIX KUCJIOT B JKU3HEACSITEILHOCTH OPraHu3MOB. DYHKITUN
JHK u PHK. Kommiuementapuocts. I'enetnueckuit xon. Hccnedosarnue cocmasa J[HK
YeJsl08eKa U €20 NPAKMuUUeCKoe 3HaYeHue.

AmuHOKuCH0THL. COCTaB, CTPOEHUE M HOMEHKJIATypa aMUHOKUCIOT. ["'oMonoruueckuii ps
IpPEICIbHBIX aMHHOKUCIOT. HM3omepus npedenvhvix amunorkucriom. Onmuueckas
usomepus. Ousnyeckue CBOWCTBA MPEACIbHBIX aMUHOKHUCIOT. OCHO8HbIE AMUHOKUCIOMDL,
obpasyrnuwue 6enku. CrocoObl MONyYeHUS] AMUHOKUCIIOT. AMUHOKHCIIOTHI Kak aM(pOTEpHbIC
OpraHWYECKHUE COEAMHEHUS, PABHOBECHUS B pacTBOpax aMMHOKHUCIOT. CBOMCTBA aMUHOKHCIIOT:
KHCIIOTHBIE W OCHOBHBIE CBOWMCTBA; U303/IEKMPUUECKAA MOYKQ, QAJAKUJLUPOSAHUEe W
AIMIMPOBAHUE aMUHOTPYIIIBI; dSTepUUKAIN; pEeaKuu ¢ a30TUCTON KucnoToi. KauecTBeHHBIE
peaknpd Ha  aMHHOKMCIOTHI ¢  ruapokcuaom wmemm  (I), rnuwneudpuwom, 2,4-
ounumpogpmopberzonom. Crnennpuyeckue KauyeCTBCHHBIC PEAKIIMH HA apOMAaTHYECKHE U
TETEPOIUKITNYECKUE aMHHOKHUCIIOTHI ¢ KOHIIEHTPUPOBAHHONW a30THOW KHCIOTOM, Ha ITUCTEUH C
aterarom cuana (I). Ilomamue o uukauveckux amuoax -— JAKMAMAX U
OJukemonunepa3uHax. bBuomornyeckoe 3HAYCHHE a-aMHHOKHUCIOT. OONacTH MpUMEHEHUs
aMHUHOKHCIIOT.

[lentuapl, ux ctpoenue. [lentuanas cBA3b. AMUIHBIN XapakTep NenTUaAHON cBsi3u. CUHTE3
MEeNnTU0B. [ UapoIn3 MenTHaoB.

benku xak mpupoansie 6uononmumepsl. CoctaB u crpoeHue 0enkoB. [lepBudHas cTpykTypa
6enkoB. Xumuueckue memoob. YCMAHOBJCHUS GMUHOKUCIOMHO20 COCMABA U
nocsiedosamenvrocmu. GepMeHTATUBHBIN THAPOIN3 GekoB. BropudHast CTpyKTypa GElKoOB:
a-Cupalib, p-CTpykTypa. TperwyHas u dYeTBEepTUUHAs CTPyKTypa OenkoB. [ucynbdumaabie
MOCTUKH W HOHHBIE W BaH-AEp-BAaalbCOBHI (TUAPOPOOHBIC) B3aMMOICHCTBHS. XHUMHUUYECKUE
CBOMCTBa OENKOB: THAPOJIA3, JACHATYypalus, KadeCTBEHHbIE (I[BETHBIC) pPEaKIMU Ha OCIKH.



IIpespawernus benkos nuwu 6 opearudme. buonorndeckue QYHKIUU OCIKOB.
Jlocmuokcernus 8 uayueHuu cmpoerus u curnmesa 6eKos.

AeMOHCTpauuu. 1. PacTBOprMOCTb YIIJIEBOJIOB B BOJIE M 3TaHOJE. 2. OOpa3iibl aMUHOKHUCIIOT.

Mabopatophbie onbitbl. 1. CBoiicTBa TiroK03bl. 2. OmnpeneleHHe Kpaxmajia B IMPOAYKTax
nutanus. 3. JKupsl 1 X CBOMCTBA.

4. lIBeTHbIC peakuuu OEIKOB.

2.3.6. BBICOKOMOJIEKYJISIPHBIE COCTMHEHUSI

OCHOBHBIE TOHATHUS BBICOKOMOJICKYJISIPHBIX COCJUHEHHMI: MOHOMEp, TMOJUMED,
CTPYKTypHOE  3BEHO, CTemeHb mnonuMepusauuud. (OCHOBHbIE  CIOCOOBI  MOJIy4EHUs
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHHMM: peakuuu MOJIMMEpU3allMd U TOJUKOHJICHCAIINH.
Cononumepuzanus. CTpoeHUE U CTPYKTypa MOJTHUMEPOB. 3aBUCUMOCTh CBOICTB MOJMMEPOB OT
cTpoeHus: MoJekyn. Kiaccuduxanus MoIuMepoB: IIacTMacchl (IJIACTUKH), 3JIacTOMEPHI
(kaydyk#), BOJIOKHA, KOMITO3UTHl. COBpPEeMEHHBIC IUIACTMAcChl (TUIACTHKHU) (ITOJIMATHUJIIEH,
MOJIMTIPOITMJICH, TOJIMCTUPON, MOJMBHHUIXJIOPUA, (roporutact, noaudTHiIeHTepedTanar,
aKpuIIOyTaIueH-CTUPOIIbHBIM IJIACTUK, MOJINKAPOOHATHI). TepmonnacTuyHbie u
TEPMOpPEAKTUBHBIE TONMMEpbl. DeHondopmanbiaeruanbie cMoibl. KoMmo3uTHbie maTepuabl.
Ilepcnekmueb,  UCNoOb308AHUA KOMNOSUMHDBLX —MAMEPUATO8. YenensiacmuKru.
Bonokna, ux xinaccudpukauus. Ilpupognsie u XuMuU4YecKkue BOJIOKHA. VICKyccTBeHHblE U
CHHTETHYECKHE BOJIOKHA. [IOHSATHE O BHCKO3€ W ameTaTHOM BOJOKHE. [lommddupHeie u
MOJIMaMUJHbIE BOJIOKHA, MX CTpPOEHHE, CBOMCTBA. [IpakThyeckoe HCIONb30BAHUE BOJIOKOH.
Onactomepsl. Ilpuponnbiii u cuHrernyeckuil kayuyk. Pesuna u 36onutr. Ilpumenenue
nonumepoB. Cunmemuueckue naenku. Membparvt. Hosvie mexronoeuu oanvretiuieeo
CO8EePULEHCMBOBAHUL NOJIUMEDHBLX MAMEPUQATLOE.

AemoHcTtpauun. 1. OGpasusl mmactukoB. 2. Komnmeknust BosokoH. 3. I[lonmkonpeHcarus
STUJICHIJIUKOJIS C TepedTaneBOil KUCIOTOM.

NabopatopHbie ONbiTbl. OTHOIICHHE CHHTCTUYECKUX BOJOKOH K pacTBOpaM KHUCIOT U
IIeJI0YEH.

XUMHS U )KU3HDb

2.4.1. XuMHuecKas TEXHOJIOTUS

(XuMHs B TPOMBIIIIIEHHOCTH )

OcHOBHbIE TPHUHIMIIBI XUMHUYECKOM TexHomoruu. OOmme mpeacTaBiIeHUs O
MIPOMBIIIUICHHBIX CMIOCO0AX MOTYy4YEeHUSI XUMUUECKHUX BEIIECTB.

[Tpon3BOJACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM criocoOoM. Xumu3M mporecca. Coipbe s
IIPOM3BOJICTBA CEPHOM KUCIOTHI. TexHojormyeckass cxema Ipoliecca, MPOLEcChl U ammaparhl.
Mexanusm kamanumuuecko2o deticmaus okcuoa saraous(V).

[IpousBoacTtBo ammuaka. Xumu3M mnpouecca. OnpeneneHue ONTUMAIbHBIX YCIOBUM
MPOBEACHUS peakiuu. [IpHHIUT ITUPKYIAINN U €T0 peaanu3alis B TEXHOJIOTUYECKON CXEME.

Mertannyprus. Uepnast metamutyprus. [IpousBojactBo uyryHa. JloMmeHHbIi npouecc (ChIpbe,
YCTPOMCTBO JJOMEHHOM Tieur, XuMu3M mporiecca). IIpouzsoocmaeo cmasiu 8 MapmeH08CKOU
newu. TIpOU3BOICTBO CTAM B KHCIOPOJAHOM KOHBEpTEpe M B asekTponeyax. IIpsamoii memoo
NOSLyUeHUs Hcene3a u3 pyovt. L{BeTHas MeTaLTypris.

Oprannueckuii cunte3. IIpomblinuieHHas opraHuyeckass XxuMus. OCHOBHOM M TOHKHI
opranvueckuid  cuHte3. Haumbonee KpyNmHOTOHHaXXHbIE TPOU3BOACTBA  OPraHHMUYECKUX
coenuneHui. [Ipon3BoacTBo MeTaHoua. [lodyueHne YKCYCHOU KUCIOTHI B (DOPMAIb0e2u0a U3
memanona. Ilonyuenue auemama  uennionio3ve. Celppe  UIE  OPraHUYECKOM
POMBIIUIEHHOCTH. [IpobieMa OTX0m0B M MOOOUYHBIX TpoaAykToB. Curnmess. Ha 0cHoge
cuHmes- easa.

2.4.2. XUMHS ¥ IKOJIOTHS
XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEW CpeAbl W €ro MOCIEICTBUS. DKOJOTUS U
npo0sieMa oXpaHbl OKPYKaoIIel cpelibl. «3eneHasn XUMHUSL.

AemoHcTpauuu. 1. Ceipbe 17151 TPOU3BOACTBA CEPHOU KHUCIOTHI. 2. Moienb KUISIIETO CIIOS.
3. Kenesnas pyna. 4. OOpa31isI CIIJIaBOB XKeje3a.



2.4.3. XuMUs U SJHEPreTUKa

[IpupoHbIe HCTOYHHUKH YTAEBOAOPOAOB. [IpUpoaHBIN U MOMYTHBIA HEPTAHOHN Ta3bl, UX
cocraB U ucnoyb3oBanue. Hedts xak cMech yraeBogopoaoB. CoctaB He()TH U ee mepepadboTKa.
[lepBuunas u BTOpuuHas mnepepabotka Hedtu. Ileperonka nedTu. Kpekunr. Pudopmumnr.
Hedrenponykrel. OkranoBoe uwmcino OensuHa. OxpaHa OKpyXKaromend cpeiasl Ipu
HedTenepepaboTKe U TpaHCTIOPTUPOBKE HedTenpoaykToB. Kamennslil yrons. KokcoBanue yrius.
[asudukanus yras. DKOJOTHYECKHE MPOOJIeMBbl, BO3HUKAIONIME NPU HCIOJIB30BAaHUM YIS B
KAaueCTBE TOIUIMBA. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUH.

2.4.4. XuMHS U 310pOBbE

Xumus num. JKupbl, Oenku, YrieBoAbl, BUTaMUHBI, (pepMeHTHl. ParmonanbHOe
nutanue. [Tumessle no6aBku. [IumeBbie 100aBKku, UX Kiaccudukamys. 3anpenieHHbIE U pa3pe-
HICHHbIE MUIEBble 100aBKU. OCHOBBI MUIIEBON XUMHUH.

Xumus B Mmeaunuae. [lonstue o hapmareBTrudeckoit xumun u papmakosnorun. Pazpaborka
nekapcTB. JlekapcTBeHHBIE cpecTBa, UX Kiaccudukanus. [I[potuBoMukpoOHbIe cpeacTBa (Cyb-
(aHnnamMuIHBIC TTPETapaThl 1 AHTUOUOTUKH). AHAJIBI€TUKU (ACTIMPHH, aHAIBI'HH, M1apaleTaMmoll,
HApKOTHYECKUE aHAIBICTUKU). AHmusucmamurHsle npenapambt. Bsokyimue cpencTsa.
I'opmonvt u eopmornanibHbie npenapambt. IlpoOnembl, CBS3aHHBIE C NPUMEHEHHUEM
JICKapCTBEHHBIX TMpernaparoB. BpeaHple NPUBBIUKKA W (DAKTOPHL, pa3pylIaloIde 310pOBHE
(130BITOYHOE MTOTPEOIICHNE )KUPHOU MUK, KypeHHE, YIIOTpeOIeHne alKorois, HApKOMaHus).

2.4.5. XuMHs B IOBCETHEBHOM KU3HU
KocMmeTrnueckue u napdroMepHbie CpeAcTBa.

bertoBas xumus. [loHATHE O MOBEPXHOCTHO-aKTUBHBIX BelECTBaX. MOMOIIME U YUCTSILNE
cpeactBa. OtbenuBaromue cpenctsa. IIpaBuna 6e3onmacHoOil paboOThl ¢ €IKUMH, TOPIOYMMU U
TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMH ObITOBON XUMUHU.

Tuemenmot u kpacku. lpunyunsl okpawueanus mkameu.

2.4.6. XUMUS B CTPOUTEJHCTBE

['unc. W3Bects. Llement, Oeton. Kien. IlopOop onTuManbHBIX CTPOUTENBHBIX
MaTEpUaJIOB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

2.4.7. XUMUS B CEJIBCKOM XO3AUCTBE

MunepanbHble U opranndeckue ynoOpenus. Cpenctsa 3amuThl pacteHuid. [lectunuabt:
MHCEKTULUABI, TepOrLUIbl U QyHTUIMIBL. PenemieHTs.

2.4.8. Heopranudeckme maTepuaibl

Crekio, ero Buiapl. CUIMKaTHAs IPOMBIIUIEHHOCTh. TpaguIIMOHHBIE U COBPEMEHHBIE
Kepamuueckue Marepuainsl. CBepxnpoBonsmas kepamuka. [ToHstue o kepmerax, MaTepraliax ¢
BBICOKOU TBEPAOCTHIO.

2.4.9. XuMHUsA B COBPEeMEHHOI HayKe

Ocobennocmu coepemennoti Hayku. Ilpogheccus xumuxa.

Mertonosorust Hay4HOTo McciaeoBaHua. MeToabl Hay4HOTo MO3HaHUs B XUMUU. CyObeKT U
00bekT Hay4yHoro mno3HaHus. llocranoBka mnpoOnembl. CO0p uHGMOpPMALMM M HAKOIUIEHHE
¢dakToB. I'mmoreza u ee OKCIEpUMEHTaJIbHAas MpoBepka. TeopeTuueckoe OOBSICHEHUE
MOJIyYEHHBIX pe3yabTaToB. MHAyKIMA 1 AeyKius. DKCIIepUMEeHTaIbHas MPOBEPKa MOJyUYEeHHBIX
TEOPETUYECKUX BBIBOJOB C IIEJbI0 PACHPOCTPAHEHHUS MX Ha OoJyiee MUPOKUH KPYr OOBEKTOB.
XVUMUYECKUH aHallu3, CUHTE3, MOJEIMPOBAHNE XUMHUECKUX MPOIIECCOB U SIBICHUN KaK METoAa
HAy4yHOTo No3HaHus. HaHOCTpyKTypHI.

BBeneHne B NpPOEKTHYIO JeATenbHOCTh. [IpoexkT. Tumbl W BUABI TPOEKTOB, ATaIbl
peanuzanuu npoekta. OcoOEHHOCTH pa3pabOTKM MPOEKTOB (TIOCTAaHOBKA Lieled, Moadop
METOJUK, padoTa ¢ IUTEepaTypHBIMU UCTOYHUKAMH, O(OpMIICHHE U 3alUTa IPOEKTA).

Hcrounnku xumuuyeckor nHpopmanuu. [Touck xumuueckoil nHGopMauy mno Ha3zBaHUSM,
uaeHTu(GUKaTOpam, CTpYKTYpHbIM GopmynaM. PaboTa ¢ 6a3aMu JaHHBIX.

Cospemennbie puzuxo-xumuyeckue memoosvl YCMAHOBNEHUs COCMA8A U CMPYKMypbl
seujecms.

Aemonctpauuu. 1. [Tumessie kpacutenu. 2. Kpamenue tkaneid. 3. OrGenuBanue TkaHeil. 4.



Konnekuust cpencts 3ammtel pacteHuil. 5. Kepamuueckue marepuansl. 6. LlBeTHble cTekna. 7.
[Tpumeps! pabOTHI ¢ XUMUUYECKUMU 0a3aMu JaHHBIX.

AaGopatopHbie onbiTbl. 1. 3HAKOMCTBO ¢ MOMOIIUMH cpencTBamu. 2. Kien. 3. 3HaKOMCTBO ¢
MHUHEpaJIbHBIMU YAOOPEHUSMH U U3yYeHHUE UX CBOUCTB.

2.4. Tums pacyeTHBIX 33129
1.Haxoxzaenue MoJeKynsipHOW QOpMyJbl YIJIEBOAOPOJA IO €ro IUIOTHOCTH U

MacCOBOM J0JI€ AJIEMEHTOB, BXOJISIIMX B €0 COCTAB UJIH IO MPOAYKTaM CTOPaHHUS.

2. PacueTsl MaccoBoi 10 (Macchl) XUMUYECKOTO COSAMHEHHS B CMECH.

3.Pacuersl Macchl (0ObeMa, KOMMYECTBA BEIECTBA) MPOAYKTOB PEAKIMHU, €CIH OJHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET MPUMECH ).

4.PacueTsl MaccoBO MM OOBEMHOU JOJU BBIXOJA MPOIYKTA PEAKIUU OT TEOPETUYCCKU
BO3MOXKHOTO.

5. Pacuersl TerioBoro 3 ¢exTa peaKiuu.

6. PacueTsl 00BEMHBIX OTHOILLIEHUH ra30B MPU XUMHUECKUX PEaKIIHSIX.

7.Pacuersl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOJAYKTa pPEaKLUU, €CIU OJHO W3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPeAeIEHHON MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

8. Pacuemvr  omepeuu  axmueayuu U  KOHCMAHMbl  CKOPOCMU  peakyuu  no
9IKCNEPUMEHMATIbHLIM OAHHBLM.

9. Pacder KOHCTaHTHI paBHOBECHS 110 PAaBHOBECHBIM KOHIICHTPALIUSM BEIIIECTB.

10. Pacuer paBHOBECHBIX KOHIIGHTpAalMii  BEIIECTB, €CIM HM3BECTHBI  HCXOJHBIC
KOHIICHTPAIIUH BEUIECTB U KOHCTAHTa PAaBHOBECHSI.

11. Pacuer pH pactBopa CUIBHOW KHCIOTHI M CHJIBHOTO OCHOBAHHMSI, €CIM M3BECTHA X
KOHIICHTPALIHSI.

12. Pacuem pH pacmeopa cnaboii kuciomel u ciabo2o OCHOBAHUS, eClU U3BECMHA UX
KOHYEeHmMpayusi U KOHCMAaHma OUCCoyuayuu.

13. Pacuem pacmeopumocmu conu, eciu uzgecmua seauuuna ee I1P.

14. Pacuemvl ¢ ucnonv3o8anuem 3aK0H08 31eKmpoau3a.

2.5. Templ npakTHUECKHX PabOT
1.CKOpOCTh XUMHUYECKHUX PEAKIMi. XUMUYECKOE PAaBHOBECHE.
2. DKCIepUMEHTaJIbHOE pellieHue 3a1a4 o teme «I amoreHs».
3. DOKCNEPUMEHTAIBHOE PELIEHHUE 3a/1a4 110 TEME «XalIbKOTE€HBI.
4. [Tonyuyenne ammuaka u U3y4eHHe €ro CBOMCTB.
5. DKCIIEpUMEHTAJIBHOE PELICHHE 33/1a4 110 TEME «DJIEMEHTHI MOATPYIIIBI a30Tay.
6. DKCHeprMEeHTaIbHOE pelIeHue 3a/1a4 1o TeMe «MeTabl IJIaBHbIX MOATPYII.
7. [Tonyuyenue MeTHOrO Kymopoca.
8. DKcrnepuMeHTalbHOE pelleHue 3a/1a4 1o Teme «MeTamibl TOOOUHBIX HOArPYIII.
9. ITonyyenue comu Mopa.
10. N3roroBieHue Moaenei MOJIEKyJ OpraHM4YeCKUX BEIIECTB.

11. ITonyyenue >THIIEHA U U3yYEHUE €r0 CBOUCTB.

12. [Tonyuenne 6pomaTaHa.

13. ITony4yenue anerona.

14. [Tonyyenue yKCyCHOW KUCIOTHI.

15. CuHre3 sTHIIaLeTaTa.

16. I'maponus kpaxmana.

17. WnenTudukays opraHi4eckux BelecTB.

18. Pacno3naBanune miactmacc.

19. Pacno3naBaHue BOJIOKOH.

20. Kpamenne Tkanei.

2.6. TeMbl TONIOJIHUTEIIBHBIX OIBITOB U CUHTE30B
1. OnpeneneHue KaueCTBEHHOTO COCTaBa OPraHUYECKOr0 BEILIECTBA.

2. [Tonyuenue MeTaHa, U3y4eHHUE €r0 CBOMCTB.

3. HOJ’Iy‘{eHI/IC allCTHUJICHA U OIIBIThI C HUM.



4 [Tonydenue sTuiieHa U cCOOMpPaHUE €TO B Ta30METP.
5 Cunte3 qubpomdTaHa.

6. CaoiicTBa ckumnuaapa.

7 Bosronka Hadranuna.

8 O6pazoBanue nogodopma.

9 [Tony4yenue akposienHa.

10. ITonyyenue nzoamuianerara.

11. CuHTE3 KpacuTelsl aHWIMHOBOTO TOJIy0OTO.

12. Cepebpenue.

13. Kpucranmuzamnus u3 nepechieHHOro pacTBopa.
14. [Tonyyenue manaxura.

15. [Tomy4yenue sxene3HOro Kymnopoca.

16. [Tonyyenue roppKou COJH.

17. [Tonyuenue 6poma u OPOMHO BOJIBI.

18. [TonydeHue x10pOBOAOPOJA U COMSTHOM KUCIOTBI.
19. [Tonyuenue nupodopuoro xemnesa (II).

20. [Monyuenue ruapokcuaa sxenesa (11).

21. CwunTes ruapokapOoHaTa HATPHUS.

22. CHHTE3 alTIOMOKAIMEBBIX KBACIIOB.

23. Cunrtes xnopuna meau (II).

24. Amomorepmusi.

25. B3zaumopelicTBHe aTIOMHHHS C OpOMOM.

26. T'opeHue yris U cepsl B pacIUIaBICHHOM CEIUTPE.
27. BzaumojencTBME HUTPUTA HATPHUSI C BOJIOM.

28. BoccTaHOBICHHE CBHHIIA MAarHUEM.

29. O30H B IpoOHUpKe.

30. IlomyyeHue «KymopoCHOIO Macia.

31. OOyrnuBaHME caxapa CEpHON KHCIOTOM.

32. Peakuus, koTopoii 60see MATH THICSY JIET.

33. «Jlucuit XBOCT» U3 HHJIMHAPA.

34. «Heopranuyeckuii cagy.

35. Xpycrsas 0JOBSIHHAsS NaJ0yKa.

36. Cmuas Byna.

37. Bcnbllka cMecH EpMaHraHaTa Kajlvs ¢ NIMLEPUHOM.
38. CBHHLIOBBINM LIEMEHT.

39. Bcnplmka cMecu NepMaHTaHaTa KaJInusl U ATFOMUHUS.
40. «Bynkan».

41. XUMHUYECKHH CepIEeHTapHil.

42. TauHCTBEHHas HAIIUCH.

43. I'paBupOBKa IO MEAU.

TemaTn4yeckoe nuianHnpoBanne y4eOHOro npeamera «xumus»11 kiaace

Ne HanmenoBanue pa3znenoB u teMm Bcero | Kon-Bo | Kon- JIeKT
IT/n YacoB | MPakTH | BO POHHBI
YEeCKHX | J1abop | o
pabotr | aTopH
o (udpo
pabor Bbie)
o0pa3so

BaTeJb
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pecypc
bl

Hemeramnnl

31

bubnuor
eka [IOK
https://m.
edsoo.ru/f
fOd2eae
https://bv
binfo.ru/a
uth

OO0111e cBOIiCTBA METAJIJIOB

bubnuor
eka [IOK
edsoo.ru/f
fOd2eae

MeTaibl T1aBHBIX MOATPYIIIL

11

bubnuor
eka [IOK
edsoo.ru/f
fOd2eae

Mertaibl 10OOYHBIX TOArPYII

17

bubanot
eka [JOK
https://m.
edsoo.ru/f
fOd2eae

CrtpoeHue BelecTBa

bubanor
eka [{OK
https://m.
edsoo.ru/f
f0d2eae

TeopeTnyeckoe ONMUCaHNE XUMHYECKUX PEAKIUN

16

bubanor
eka [{OK
https://m.
edsoo.ru/f
f0d2eae

XHUMHUYECKask TEXHOIOT U

Bubnuor
eka [JOK
edsoo.ru/f
f0d2eae

XUMUS B IIOBCETHEBHOM KU3HHA

Bubnuor
eka [JOK
edsoo.ru/f
f0d2eae

Xumus Ha ciryx0e o01ecTBa

bubmuor
eka [IOK
https://m.
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edsoo.ru/f
fOd2eae

10

XuMHs B COBPEMEHHOM HayKe

Bubnuor
eka IJOK
https://m.
edsoo.ru/f
fOd2eae

HUroro

102 9

IHoypouHoe niianHnpoBaHue

Tema ypoka

KoauuecTrBo
4acoB

Jara npoBenenust

e
KTP
OHH
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(um

¢po
BbI¢C

o0pa
30Ba
TeJb
HbIE
pecy
pchI

I1aH ‘ daxr

Hemeranani(31 yac)

BBoausrii nncTpykTax. Knaccudpukanus mpocTeix
BemiecTB. Bomopon.

bubn

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

HNHuctpykTax Ha pabouem mecte. ["aoreHsr

Xiop

bubn

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

KI/ICHOpOILHLIC COCAUHCHHS XJIOpa

XnopoBogopon. ColisiHast KUCTIOTA
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®dTop, OpOM, HOJT U UX COSTUHEHUS

Bubn
HNOTCK
a
1HOK
https://
m.edso
o.ru/ff

0d2eae
https://
bvbinf
o0.ru/au
th

[IpakTuueckas padora Ne 1 «DkcriepuMeHTaIbHOE
pelieHue 3a1a4 1o reMe «l'ajoreHs»

XaJIbKOTEeHbI

bu6n

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

O30H — aJUIOTPONHAS MOJU(PHUKAIHS KHCIOPOAA

10

HepOKCI/II[ BOAOpPOJa U €T0 IIPOU3BOAHLIC

11

Cepa

bubn

HOTEK
a

HOK

https://
m.edso
o.ru/ff

0d2eae

12

CepoBoniopost. Cynbduisl

13

CepHucTsli Ta3

14

CepHbIil aHTHIPU U CEpHAast KUCIIOTa

| | P e

15

[IpakTuueckas padora Ne 2 «kcriepuMeHTaIbHOE
peleHue 3ajad o TeMe «XalbKOreHb)

16

Pemienue 3a1a4 v BBIIOJIHEHHUE ynpaxcHeHI/H”{ 10 TCMaM
«l"amoreHsl» U «XaJbKOTCHBD)

17

ONEMEHTBI MMOATPYIIIIBI a30Ta

bubn

HOTEK
a

HOK

https://
m.edso
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o.ru/ff

0d2eae
18 A3zoT
19 AMMUaK U COJIM AMMOHHUS
20 [Tpaktrueckas padota Ne 3 «[lonyueHne aMMuaka u
U3Y4YE€HHE €ro CBOMCTBY
21 Oxcuasbl a30Ta
22 bubn
HOTEK
a
LIOK
https://
m.edso
o.ru/ff
A3OTHas KUCJIOTa U €€ COJU 0d2eae
23 dochop
24 ®ocdopublit anruapua u GocPopHbIE KUCITOTHI
25 [IpakTuueckas pabora Ne 4 « JkcriepuMEHTAIBEHOE
pelieHre 3a1a4 no TeMe «JIeMEHThI TOATPYIIIIbI
azoTa»
26 bubn
HOTEK
a
HOK
https:/
m.edso
o.ru/ff
Yraepon 0d2eae
27 CoenuHeHns yriepona
28 bubn
HOTEK
a
HOK
https:/
m.edso
o.ru/ff
Kpemunit 0d2eae
29 CoenuHEeHUST KPEMHUS
30 Ob6o6maroree moBTopenue mo Teme «Hemeramibiy
31 KonrtponbHast pabora Ne 1 o teme «Hemeras»
OO0uue cBoiicTBa MeTAJIOB (2 4aca)
32 bubn
HOTEK
a
CBolicTBa M METO/BI TIOJTYYEHUS METAJUIOB HOK
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https://

m.edso
o.ru/ff
0d2eae
33 CrutaBsl 1
MeTtanabl riiaBabix noarpyni (11 yacos)
34 1 bubn
MOTEK
a
LIOK
https:/
m.edso
o.ru/ff
OO6m1ast xapakTepUCTHKA MIEJTOYHBIX METAJIJIOB Od2eae
35 Hatpuii u xanmii 1
36 CoeqvHEeHWsI HATPHS M KaJIHs 1
37 1 bubn
MOTEK
a
ILIOK
https:/
m.edso
OO0mias XxapakTepHCTUKA JJIIEMEHTOB IIIaBHOM o.ru/ff
noarpymnmns! [I rpymmst 0d2eae
38 Marsuii ¥ ero coeqJuHEHNs 1
39 Kanpuii 1 ero coe fuHEHU 1
40 XecTkocTh BOIBI M CLIOCOOBI €€ YCTpaHCHHUS 1
41 AJIOMUHUN — XUMHUYECKUH 3JIEMEHT H ITPOCTOEC 1
BEIIIECTBO
42 1 bubn
MOTEK
a
I[IOK
https://
m.edso
o.ru/ff
CoenuHeHns aJJlIOMUHAS 0d2eae
43 Pemrenue 3a1a4 1 BBITOJTHEHHUE YITPAKHEHHIA IO TEME 1
«MeTaJutbl TJIaBHBIX TOATPYIII
44 [TpakTrueckas pabora Ne 5 «DKCriepUMEHTATIBHOE 1
pelieHue 3a1a4 o TeMe «MeTasuibl TIaBHbIX
MOITPYIIID)
MeTtaniabl n10604HbIX moarpynm (17 yacos)
45 OOm1ast XxapaKTepUCTHKA ITEPEXOTHBIX METAIIIIOB ‘ 1 bubn
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HNOTCK
a
1HOK
https://
m.edso
o.ru/ff
0d2eae

46

XpoMm

47

COG,I[I/IHCHI/IH Xpoma. 3aBHCUMOCTh KHCIIOTHO-OCHOBHBIX
H OKMCIINTEIIbHO-BOCCTAHOBUTEIBHEBIX CBOMCTB OT
CTCIICHHU OKHCJIICHHA MCTaJllla

bubn

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

48

Mapranen

bu6n

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

49

Kene3o kak XUMHUYECKUN DJIEMEHT

50

Kemezo — IMpOCTOC BECIICCTBO

51

CoennHeHns xeiaesa

52

Menns

| R | e

bubn

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

53

[TpakTruyeckas padora Ne 6 «IlosnyueHue MeqHOTrO
Kynopoca»

54

Cepebpo

bu6n

HOTEK
a

HOK

https://
m.edso
o.ru/ff
0d2eae

55

30110TO

56

uuk
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57 Pemienue 3a1a4 1 BBIOJTHEHHUE YIIPAXKHEHUN 1
o TeMe «MeTaJljIbl TOOOYHBIX TOATPYIII
58 [TpakTuyeckas pabora Ne 7 « DKCiepuMeHTaIbHOE 1
pereHue 3a1a4 mo Teme «MeTautbl TOOOYHBIX
MOJITPYIITD)
59 ITpaktryeckas pabora Ne 8 «Ilomyuenue comu Mopay 1
60 O0o01m1aroIee MOBTOPEHUE 10 TeMe «MeTauibi» 1
61 KonrposbHas padora Ne 2 o Teme «MeTauibi»y 1
Ctpoenue BemecTBa (7 4acoB)
62 Snpo aroma. SlaepHble peakiiuu 1
63 DJIeKTPOHHBIE KOH(PHUTYpaId aTOMOB 1
64 KoBaneHTHast CBsI3b U CTPOCHUE MOJICKYIT 1
65 Honnas cBs3b. CTpOCHNE HOHHBIX KPUCTAJIOB 1
66 Mertammndeckas cBsi3b. KpHucTauimueckue pereTku 1
METaJUIOB
67 MeXMOJIEKYISIPHBIC B3aUMOICHCTBHS 1
68 O6o01maroiee mopropenue 1o reme «CTpoeHue 1
BEILIECTBAY
Teopernyeckoe onucaHue XuMHYeCKNX peakuuii (16 yacos)
69 1 bubn
MOTEK
a
HOK
https:/
m.edso
o.ru/ff
TemnnoBblie 3 HEKTh XMMUYECKUX PEaKIHii 0d2eae
70 3akon ['ecca 1
71 OuTponus. BTopoi 3aKk0H TepMOINHAMHUKH 1
72 1 bubn
HOTEK
a
HOK
https:/
m.edso
Oneprus ['m06ca 1 KpuTEpUH CaMONPON3BOILHOCTH o.ru/ff
XUMUYECKUX PEAKLUN 0d2eae
73 Pemenue 3ama4 no Teme « XuMUUecKast 1
TEPMOIMHAMHKA)
74 1 bubn
HOTEK
a
CKOpOCTh XMMHUYECKOM peaKIuu. 3aKOH JIeUCTBYIOIINX ITOK

Macc

https://
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m.edso

o.ru/ff
0d2eae
75 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TEMIIEPATYPhI 1
76 Karanus. Karanusaropst 1
m Xumuueckoe paBHoBecue. KoHcranta paBHOBeCHS 1
78 1 bubn
HOTEK
a
LIOK
https:/
m.edso
[Tpunnun Jle [latense o.ru/ff
0d2eae
79 [IpakTuueckas padora Ne 9 «CKopoCcTh XUMHYECKHUX 1
peakuuii. XMMHUECKOE paBHOBECHUE)
80 Nonnoe npoussenenue Boibl. BogopoaHslii mokazarenib 1
81 1 bubn
MOTEK
a
HOK
https://
m.edso
o.ru/ff
XHUMHUYECKOE PAaBHOBECHE B PACTBOPAX 0d2eae
82 XUMUYECKUE NCTOYHHKH TOKA. DJICKTPOIIH3 1
83 O6o0maroiee moBropenue mno reme «Teoperrnueckue 1
OCHOBBI XUMU»
84 KontponsHas padora Ne 3 o teme «Teoperuueckue 1
OCHOBBI XUMHUM»
Xumudeckast TexHoJorus (7 4acoB)
85 Hay4nple NIPUHIATIBEI OpraHU3aIiH XUMHYECKOTO 1
MIPOU3BOJICTBA
86 1 bubn
MOTEK
a
HOK
https:/
m.edso
o.ru/ff
[Ipon3BOACTBO CEPHOM KHCIIOTHI 0d2eae
87 1 bubn
HOTEK
a
IIponsBoacTBO amMmmuaka HOK
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https://

m.edso
o.ru/ff
0d2eae
88 bubn
HOTEK
a
[HOK
https:/
m.edso
o.ru/ff
IIpou3BoACTBO UyryHa 0d2eae
89 [Tpou3sBoacTBO cTaN
90 IIpoMBINIUIEHHBIN OPTraHUYECKAN CUHTES
91 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen
cpelnbl. «3eyeHas» XuMus
XuMus B NoBCeHEBHOM KN3HHU (4 yaca)
92 XuMust U
93 JlekapCcTBEHHBIE CpE/ICTBA
94 KocmeTrndaeckne n mapdroMepHbIe cpeacTBa
95 beIToBas xumus
XuMmus Ha ciay:xk0e odmecrTBa (3 yaca)
96 XUMUS B CTPOUTEIIECTBE
97
XHUMUs B CENBCKOM XO35MCTBE
98
Heoprannueckue marepuanibl
XuMusi B cOBpeMeHHOI Hayke (4 yaca)
99 bubn
HOTEK
a
HOK
https:/
m.edso
o.ru/ff
Meroaonorust HAyYHOTO MCCIIEIOBAHUS 0d2eae
100 | McrouHnKn XMMHUYECKOH HHOpMAIN
101 | O6o6maroniee mosTOpenue 3a Kype 11 knacca
102

KonTponbnas padota Ne 4 «ToroBast KOHTpoJIbHAs
pabotay
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OcHoBHasi iuTEepaTypa

Epemun B. B., Kyzsmenko H. E., JIpoznoB A. A., JIyaun B. B. Xumus. YriayOneHHbIH ypOBEHb.
11 xmacc. — M.:[Ipoda, 2021.

JlonoJIHUTeIbHAS JTUTEpaTypa

AsumoB A. Kpartkas ucropust xumu. OT Marmueckoro Kpucrauia o0 aTOMHOTro siapa. — M.:
Lentpnonurpad, 2015.

Amuk6eposa JI. FO., Pykk H. C. Tlone3nas xumus: 3anauu u uctopuu. — M.: Ilpoda, 2008.
Boasdcon C. A. Ot kon6s! 10 peakropa. — M.: Xumus, 1982. (Cepus «Hayuno-nomynsipHas
JUTEpaTypay).

Bopounkos M. I'., Pynes A. 0. O xumuu 1 XUMHKax U B IIYTKY, U Bcepbe3. — M.: MHemo3uHa,
2011.

I'pannbepr U. U. Oprannyeckas xumus. 4-e uzn. — M.: Ilpoda, 2004.

Epemun B. B., Ky3pmenko H. E. CoopHuK 3a/1a4 U yIpa)XHEHUH 10 XUMHUH: HIKOJIbHBIN Kypc. —
M.: Dk3amen, 2008.

Kyspmenko H. E., Epemun B. B., [Tonkos B. A. Hauana xumun. — M.: JIabopatopusi 3HaHHH,
2016.

Kykymkun 0. H. Xumus Bokpyr Hac. — M.: Bricias mikona, 1992.

Jlucunpsia A. 3., 3eiipman A. A. Ouenb HecTaHIapTHBIE 33Aa4yu 1o xumun. — M.: MITHMO,
2015.

Mapu JIx. Oprannueckas xumus. Peakiyu, MexaHusmsl U cTpykTypa. B 4 . — M.: Mup, 1987.
Hudantses 3. E., [Tapamonosa H. I'. OcHoBel npuknaanoit xumuu. — M.: Brnaznoc, 2002.
[Tnuyruna I'. B. Xumus u noBceiHeBHas u3Hb yenoBeka. — M.: JIpoda, 2005.

Crenun b. ., Anmux6eposa JI. }O. 3anumarensHble 3a1aHus ¥ 3)(EeKTHbIE ONMBITH 10 XUMUU. —
M.: Ipoda, 2008.

Ounukinoneaus aiaa gereil. T. 17: Xumua. — M.: Asanra+, 2001, 2007, 2010.
HNHTepHeT-pecypcesl

http://www.chemnet.ru/rus/elibrary/

CaiiT collepKUT AJIEKTPOHHbIE YueOHbIe U HH(OPMALMOHHBIE MaTepUaIbI JIS IIKOJbHUKOB U
yuuteneil. B Hem MO)XHO HalTH yueOHUKH, MyJIbTHUMEANaMaTepHalIbl; 3a]Ja4l BCTYIHUTEIbHBIX
HK3aMEHOB U OJIMMIINAJ] C PELICHUSIMH.

http://www.xumuk.ru
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