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1.ITosicHuTEIbHAS 3aICKA

PaGouas nporpamma yueOHOro mnpeamera «XHUMHS» [JIsI YPOBHS CpPEAHEr0 OOIIEro
o0Opa3oBaHUs TpeAHA3HAYCHA I W3YYEHHUS JAaHHOTO TIpeIMeTa Ha YIIyOJEeHHOM YpOBHE
(ynuBepcanpHblii poduis). Ilporpamma cocrtaBieHa Ha OCHOBE aBTOPCKOIl MpoOrpamMMbl K
Judun YMK B.B.JIynuna: Xumwus. YriuyOnenuslid ypoenb. 10—I11 kmaccel : paGoyast
nporpamma k auaud YMK B. B. Jlynuna: yueO6Ho-mMeroaudeckoe nmocooue / B. B. Epemun, A.
A. JIpo3nos, 1. B. Epemuna, 2. FO. Kepumos. — M.: [Ipoda, 2017.

ABTOpcKasi mporpamma paspadoTaHa B COOTBETCTBUU ¢ DenepalibHbIM TOCYAapCTBEHHBIM
oOpa3oBaTelbHbIM cTaHAapToM U IIpumepHONl OCHOBHOW 00pa30BaTEIBLHOM IPOrpPaMMON,
OCHOBHOM 00pa3zoBaTesbHOM MporpaMMoi cpeaHero oomiero odpazoanuss MOY bpeliToBckoi
COI11l.

OO0yueHne OCYIIECTBIISCTCS M0 Y4eOHUKAM

Xumus: Yrinyonennsii ypoBenb: 10 kinacc: yueOnuk /B. B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B.JIynuna — 6-e¢ uzn, nepepad. — M.: [poda,
2019.

Xumust: Yraoyonenusiit yposenb: 11 knace: yuebnuk /B. B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. [lpo3nos, B.B. Jlynun; nox pen. B.B.Jlyauna — 7-e u3n, nepepad. — M.: JIpoda,
2020.

Y4eOHUKM aHHOW JIMHUM IMPOILLIM 3KCHEPTU3Y, BKIOUYEHbl B DenepasbHbII NEepedeHb U
o0OecreunBarOT OCBOEHHE O00pa30BaTENIbHON MpOrpaMMbl cpefaHero oOuiero oOpa3oBaHHsS Ha
yriay0JIeHHOM ypOBHE.

CornacHo y4eOHOMY IUIaHy HAa W3YyYCHHE XUMHUU Ha YIIyOJICHHOM YpOBHE Ha YpPOBHE
cpenHero ooiero oopasoBaHus OTBeNIeHO 3 uaca ¢ Heodento, écezo 102 uaca ¢ 10 knacce u 102
uyaca ¢ 11 knacce.

CopepxaHue yaeOHOTO MaTeprala, HCIOJIb3yeMbIe JOPMBI U METOBI OOYUCHHUS TIO3BOJISIOT
YCWINTh B3AUMOCBSI3b NIPENOJIABAHMS U U3YUYCHHUS NMpeAMeTa ¢ peajausanueii padoyei
MPOrpaMMbl BOCIIUTAHUS IIKOJIbI H COIUATIN3ANNU 00yYAI0OIINXCH.

B coaep:kaHuM pean3yIOTCs CICIYIONINE 3a/Ia4l BOCIIUTHIBAIOIIETO XapaKTepa:
-03HaKOMJICHHE C JOCTHKEHUSIMHA XUMHUYECKHX HAYK ¥ XHMMUYECKOW IIPOMBIIIJICHHOCTH B CTPaHe
U PETHUOHE;

- (hopMHpOBaHNE XUMHYECKOH KapTUHBI TPUPOJIBI;

- q)OpMHpOBaHI/IG 6€p€)KHOFO OTHOIICHMSA K JYXOBHBIM U MAaTCPUAJIBHBIM HEHHOCTAM, ITPUPOJC,
00IIeCTBY, YETIOBEKY;

- O3HAKOMJICHHE C TYMaHUTAPHBIM aCIICKTOM XUMHYECKON HAaYKH 1 IPOMBIIIJICHHOCTH, C
BKJIaJIOM BBIIAIOIINXCS XUMHUKOB Poccuu 1 Mupa B pa3BUTHE XUMUH, TTATPUOTUIECKOE
BOCIIMTaHUE;

- (hopMHpOBaHKE YCTOHYMBOTO MO3HABATEILHOTO HHTEPECa K XHMUYECKON HayKe, XUMHYECKOMY
00pa30BaHUIO U XUMUYECKUM MPOECCHIM;

- BOCITUTaHHUE TIOJI0KUTEIBHBIX TMYHOCTHBIX KA4eCTB 00YYaIOIINXCS;

- BOCITUTAaHUC CaMOCTOATCIIBHOCTH, ITOOIIPCHUE HAaCTOMYHMBOCTH IpH pCIICHUN HECTAHAaPTHBIX
3aj1a4, TOUCKE BBIX0/Ia U3 TPOOJIEMHBIX CUTYAIINH;

-OpraHusanusda SMOIMOHATIbHBIX CHTyaHHﬁ, BBI3BIBAIOIINX YAUBJICHUC, paad0CTh, IPUMCHCHUC
SIPKHUX TIPUMEPOB, TIOJIOKUTEIHHO BO3ACHCTBYIOIIMX HAa YyBCTBA O0OYUYAIOIIUXCS;

- BOCIIUTaHHE MOTPeOHOCTEN B UTEHUH JONOJHUTENbHON XUMUYECKON JTUTEPaTyphl, B
IKCIIEPUMEHTUPOBAHUH KaK MOTHBALIUY YUCHUSI.



- JIEMOHCTpAlsi TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIIOBEJICHUS, MPOSIBICHUS
YEJIOBEKOIIOOUS U T0OPOCEPICUHOCTH, Yepe3 MoI00p COOTBETCTBYIONMIUX TEKCTOB JJIS YTCHHSI,
3a/1a4 JUIsl penieHusl, MPOOJIEMHBIX CUTYyallui I 00CYKIeHUs B KJlacce;

Peanu3anuu mporpamMmbl BOCHHUTAHUS CIIOCOOCTBYET HCIIOJNIB30BAaHUE WHTEPAKTHUBHBIX
(opM opraHu3anyu AesiTeJIbHOCTH O0y4aroIIMXCcs Ha YPOKe:

- MHTEJUIEKTYQJIbHBIX M POJIEBBIX WIP, CTUMYJIUPYIOIIHUX ITO3HABATEIIBHYIO MOTHBALMIO
LIKOJIBHUKOB;

- JMCKYCCHH, KOTOpBIE MJAlOT YYallUMCS BO3MOXXHOCTh IPHOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOT'O INAJIOra;

- TEXHOJIOTUH TOTPYKECHHUS, B XOJI€ pealn3allii KOTOPOW yJaliuecs: Ha pa3HbIX y4eOHBIX
peaMeTax UULyT OTBEThI Ha 001U MpoOIEeMHBIN BOIIPOC PHIIOCOPCKOro XapaKTepa;

- UCIOJIBb30BaHME Takod ()OpMbI OpraHM3alM y4eOHOro mporecca, kak  JleHb eIuHOro
TEKCTa, MMO3BOJIAIOLIEH pelnTh 3a/1ady OOy4eHHsI CMBICIOBOMY YTEHUIO U UMEIOIIEH O0bIIoN
BOCIIUTATEIbHBIA TOTEHIMAI 3a CUYeT MoA0Opa TEKCTOBOIO Marepuaia XHMHUYECKOTO
COJIEPIKaHUS;

- opranuzauus «jiaboparopui» B JleHb pocCHICKOW HAayKH, MO3BOJISIIOIIMX PaCIIUPHUTh
IpPEICTaBICHUs y4allluXcsd O COBPEMEHHOM Hay4yHOM KapTHHE MHUpa, (pOpPMHUPOBATH YyBCTBO
100BH K PomHe 1 TOpIOCTH 32 TOCTUIKECHHUS BEIMKHAX YUCHBIX.

- MCTI0JIb30BaHKe TPYNIOBOI (hOopMbl pabOTHI UM PaOOTHI B IIapax, KOTOPhIE y4yaT IIKOJIbHUKOB
KOMaHJAHOU paboTe U B3aUMOAECUCTBUIO C JPYTUMHU JETHbMH;

- BKJIIOYCHHE B YPOK UI'POBBIX MPOLENYP, KOTOPbIE IOMOTAIOT MOAAEPKATh MOTUBALIUIO AE€TEN K
MOJIYYCHUIO 3HAHWM, HAJa)XKMBAaHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHMH B KJIACCE,
IIOMOTAIOT YCTAHOBJIEHUIO 100pOrKeaTeIbHOW aTMOC(ephl BO BpEMsl YpOKa.

2.IlnanupyemMble NpeiMeTHbIE Pe3yJIbTAThl OCBOCHHS y4eOHOro npeamMera « XuMHs Ha
yri1y0JieHHOM ypPOBHe CpeJHero o01ero oopa3oBanus

B pesynbrare u3ydeHus y4yeOHOro mnpeamera «XHMHUS» Ha YPOBHE CpEAHEro O0ILero
o0OpazoBaHus

6bINYCKHUK HA Y21y01eHHOM YPO6HE HAYUUMCA:

— packpelBaThb Ha IpUMepax poJib XUMHUH B (OPMHPOBAHMM COBPEMEHHOW HAy4YHOMH
KapTUHBl MHpAa M B IPAKTHUYECKOH JEATEIBHOCTH 4YEJIOBEKA, B3aUMOCBSI3b MEXIy XMUMHEH U
JIPYTMMH €CTECTBEHHBIMU HayKaMH;

— COIOCTaBJISITh UCTOPUYECKUE BEXM DPA3BUTUS XHMHUHU C HMCTOPUYECKMMH IEPUOJAMU
Pa3BUTHS MPOMBIIUIEHHOCTH U HAayKU Ul MPOBEIEHUS aHajIu3a COCTOSHUS, IyTed pa3BUTHUS
HAyKH U TEXHOJIOTUH;

— AQHAJIU3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIECTB, IPUMEHSS MMOJI0KEHHSI OCHOBHBIX
XUMHYECKHX TEOPUH: XMMHYECKOIO CTPOEHHUs OpraHudeckux coenuHeHudd A. M. bytneposa,
CTPOCHHMsSI aTOMA, XUMHUYECKON CBSI3U, MIEKTPOJIUTUYECKON AUCCOLMALMMN KHUCIOT, OCHOBAaHUN U
COJIEH, a TAK)KE YCTAHABIIMBATH IPUUYUHHO-CIIEACTBEHHBIE CBSA3H MEXKIY CBOMCTBAMM BEIIECTBA U
€ro COCTaBOM M CTPOEHUEM;

— IPUMEHSTH NPaBUJIA CUCTEMATHYECKON MEXKIYHAapOJHOW HOMEHKIATYpPhl KaK CpEICTBa
pa3IuYeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

— COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIBI HEOPraHUYECKUX U OPraHMYECKUX
BEUIECTB Kak HocurTeiae uHopManuMu O CTPOGHHMH BEIIECTBAa, €ro CBOMCTBaX U
IIPUHAJJIEKHOCTH K ONPEAEIIEHHOMY KJIaCCy COEIMHEHUM;

— OOBSICHATH TPHUPOAY W CHOCOOBI OOpa30BaHMSI XUMHUYECKOW CBSI3M: KOBAJEHTHOM
(TOJIIpHOM, HEMOJSPHON), HOHHOM, METaJTIMYECKOW, BOJOPOJHON C ILEJIbI0 OIpeaesIeHHUs
XUMHYECKON aKTUBHOCTH BEUIECTB;

— XapakTepu30BaTh (PU3NUYECKHUE CBOMCTBA HEOPTaHMYECKUX M OPraHMYECKHX BEIECTB U
YCTaHaBIMBAaTh 3aBHCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMYECKON
pEILETKY;



— XapakKTCpUu30BaTb 3aKOHOMCPHOCTHU B HU3MCHCHUU XUMHYCCKUX CBOMICTB MPOCTBIX
BEIIECTB, BOJOPOIHBIX COEUHEHHH, BHICIINX OKCHJIOB U TUAPOKCHUIIOB;

— NPUBOJUTH IPUMEPBI XUMUUYECKUX PEAKLUN, PACKPBIBAIOIIMX XAPAKTEPHbIE XUMUUECKUE
CBOICTBAa HEOPraHMYECKMX M OPraHMYEeCKHX BEUIECTB HM3YUEHHBIX KIACCOB C LEIbI0 HUX
UJACHTU(PUKAINN U 00bACHEHHS 001aCTH IPUMEHEHUS;

— OIpenessaTh MEXaHM3M pEeaKkIUu B 3aBUCUMOCTH OT YCIOBHI MPOBENCHUS PEaKIUU U
MMPOrHO3UPOBATH BO3MOKHOCTD IMPOTCKAHUA XUMHUYCCKUX peaKnMﬁ Ha OCHOBE THUIIAa XUMHUYECKOM

CBSI3U U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBATb 3aBUCUMOCTD peaKHHOHHOﬁ CHOCO6HOCTI/I OpraHu4CCKUux COGI[I/IHCHI/II;’I oT
XapakTepa B3aMHOTO BIHMSHUS aTOMOB B MOJIEKYJIaX C IIeJIbI0 IPOTHO3UPOBAHUS MPOAYKTOB pe-

aKIINU;

— YCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaklMi U CMEUIEHUS! XUMUYECKOTO
paBHOBECUA OT PaA3JIMYHBIX (baKTOpOB C OCJIbIO OHNPCACICHUA OITUMAJIbHBIX yCJIOBI/II;'I
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;

— yCTaHaBJIMBAaTh I’CHCTUYCCKYIO CBA3b MCKAY KJIACCAMU HCOPIraHUYCCKUX U OPraHUYCCKUX
BEIIECTB JIsl 000CHOBaHUS MPUHIUITHAIBHON BO3MOXKHOCTHU MOJTy4EHUSI HEOPTaHUYECKUX

U OpraHuYecKuX COEeIMHEHUH 3aJaHHOI0 COCTaBa U CTPOCHUS;

— TOAOMpaTh pEeareHThl, YCIOBUS M OMNPEAENATh MPOMYKThl PEaKIUH, MMO3BOJSIONINX
peayn3oBaTh  JAOOPATOpPHBIE W  TPOMBIIUICHHBIE  CIIOCOOBI  TOJMYYCHHS]  BaKHEUIITHX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB;

— OIpEAENATh XapaKTep Cpellbl B pe3ysibTaTe rUApPOJIN3a HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB M NPUBOIUTH MPUMEPHl THAPOJIM3A BEIIECTB B IOBCEAHEBHOW >XU3HU 4YEIIOBEKA,
OHMOJIOTHYECKUX OOMEHHBIX nmpoucccax u MpOMBIIIIJIICHHOCTH

— TMpPHUBOJUTH TMPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIM B MPHUPOJE,
MMPOU3BOACTBCHHBIX MPOHCCCAX U KU3HCACATCIbHOCTH OPraHu3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE HEOPraHWYECKUX U OPraHuYeCKHX
BEIIECTB M UX PEAKINHA B IPOMBIIIJICHHOCTH U OBITY;

—  BBIOJIHATH XUMHUYECKHH OKCHEPUMEHT [0 pACMO3HABAHUIO U  IOIYYCHHIO
HCOPTaHNYCCKUX U OPraHMYCCKUX BCUICCTB, OTHOCAIINXCA K pa3IMYHBIM KilacCaM COGHHHCHHﬁ,
B COOTBETCTBHHU C MPAaBHJIAMHU U MpUeMaMH 0e30macHoi paboThl ¢ XUMUYECKUMHU BELIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

— TMPOBOJUTH pacueThl HAa OCHOBE XHUMHUYECKUX (OPMYT U YpaBHEHUH peakIuil:
HaxXOXXJIEHWE MOJICKYJISIpHONH (OPMYIBI OPraHMYECKOTO BEIIECTBA IO €ro IUJIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSLIMX B €0 COCTAB WJIM MO MPOAYKTaM CTOPaHMSs; pacyeTsbl
MaccoBOM J0JM (Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH;, pacyeThl Macchl (oOnema,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEUIECTB JaHO B M30OBITKE (MMeeT
IpUMECH); pacyeTbl MaccoBOW WM OOBEMHOW J0JIM BbIXOJA MPOJAYKTAa PpEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacyeThl TemIoBoro 3¢ddekra peakuuu; pacdyersl OOBEMHBIX
OTHOLICHUH ra30B MpU XMMHUECKUX PEAKIMSIX; pacyeTsl Macchl (00beMa, KOJIMYECTBA BEILECTBA)
IPOAYKTA pEaKlUy, €CIM OJHO M3 BEILECTB JAaHO B BUIE PAacTBOPA C ONpPENEICHHON MacCOBOMU
JI0JIel paCTBOPEHHOTO BEILIECTBA;

— HCHOJB30BaTh METOJAbl HAYYHOTO T[IO3HAHWS: aHaliu3, CHHTE3, MOJIEITUPOBaHUE
XUMHYECKMX TMPOLIECCOB M SBJIEHUM MpH pelIeHUH Y4eOHO-HCCIEe0BAaTENbCKUX 3aad o
U3YyYEHHIO CBOICTB, CIOCOOOB MOJyYEHHS U PAaClO3HABAHUS OPTaHUYECKUX BEIIECTB;

— BJIQJIeTh IpaBHJIaMU 0O€30I1aCHOr0 OOpalleHHs C €IKUMH, TOPIOYUMU U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;

— OCYILIECTBJISITh MOUCK XHWMHUYECKOM HMH(OpMalMM IO Ha3BaHUSIM, HUIECHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMysIam BEIIECTB;

— KpUTHYECKH OIEHUBaThb U  HUHTEPIPETUPOBATh XHMHUYECKYI0 HH(POpMAIHIO,
CoJIepKalylocs B COOOIIEHUSIX CPeACTB MaccoBoi nHpopmaiyu, pecypcax Murepuera, HayuHo-
MOMMYJIAPHBIX CTAaTbAX C TOYKHU 3PCHUA eCTeCTBeHHO-HaquOﬁ KOPPEKTHOCTH B LCJIAX BBISABJICHUSA
OLIMOOYHBIX CY>KICHUN U (POPMHUPOBAHUS COOCTBEHHOW MO3UIINY;



— HaXOJUTh B3aUMOCBSI3M MEXIYy CTPYKTypoWd M (PYHKIMEW, MPUYUHOM U CIEACTBUEM,
Teopued M (akTaMHM NpU aHAINW3e MPOOJIEMHBIX CUTyallMd M OOOCHOBAHUU INPUHHUMAEMbIX
pELIEHNUI HA OCHOBE XMMHUUYECKUX 3HAHUN;

— NPEACTaBIATh IYTH PEelIeHUsI ITTO0AIBHBIX NMPO0JIeM, CTOALIMX Mepesl YeJIOBEYECTBOM, U
NEPCIEKTUBHBIX HAIIPABICHUN Pa3BUTUS XMMHUYECKUX TEXHOJOTHMH, B TOM YHUCIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEpUAIOB C Pa3IMYHON (PYHKIMOHAIBHOCTBIO, BO30OHOBIISEMBIX MCTOYHUKOB
CBIPbs, IEPEPAOOTKU U YTHIN3ALUH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Bbll’lyCKHuK Ha yznyﬁﬂennom YPO6HE nojiydum 603MONHCHOCHb HAYUUMBCA?

— opmyruposames yenb UCCIEO08AHUSA, BbIOBU2AMb U NPOBEPSAMb IKCHEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOLICBAX 6eujeCms Had OCHO8e UX COCMABA U CMPOeHUs, Ux
CnOCoOHOCMU 6CMYNAMb 6 XUMUYECKUe peakyuu, O Xapaxmepe U NpoOyKmax pasiuyHbIx
XUMUYECKUX peaKyut,

—  CaMOCMOSIMENbHO NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUE OIKCNepUMEHmbvl ¢
cobO00eruem npasui Oe30nacHol pabomul ¢ ewjecmeamu U 1adOpamopHvim 060py008aruem,

— UHMEPNpemupo8ams OaHuble 0 COCMAse U CMPOEHUU 8eUecms, NOLYYeHHble C NOMOUbIO
COBPEMEHHBIX PUSUKO-XUMUUECKUX MEMOO08,

— onucvleamsb COCMOsIHUE 3S1eKMPOHA 6 amome HA OCHOBe COBPEMEHHbIX K8AHMOB0-
MeXamuyeckux npeocmaeieHutl o0 CcmpoeHuu amoma Oisi  OObACHEeHUs  pe3ylbmamos
CNEKmMpanbHO20 AHANU3A BEUieCNS,

—  XApakxmepuzo8amsv Polb A30MOCO0EPAHCAUX 2emepo- YUKIUYeCKUX COeOUHEHUU U
HYKJIEUHOBBIX KUCTIOM KAK 8ANCHEUWUX OUOI02UYeCKU AKIMUBHBIX 6eUjecms;

—  NPOCHO3UPOBAMb  8O3MONCHOCHb  NPOMEKAHUSL  OKUCIUMENbHO-80CCMAHOBUMENbHBIX
peaxkyuil, 1exHcaux 8 0OCHO8e NPUPOOHBIX U NPOUIBOOCHBEHHBIX NPOYECCO8.

3.Conep:xanne yueOHOro npeamera «XuMHs»» Ha yriiy0J1eHHOM YPOBHE CpeIHero oo1iero
o0pa3oBaHusi (M3 aBTOPCKOii MPOrpaMmbl)

Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
1.1. CTpoenmne BeuecTBa

ATOMHO-MOJIeKYJIsIpHOe ydeHHe. BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHMSL.
KauecTBeHHBIH ¥ KOJMYECTBEHHBIM cocTaB BemlecTBa. MonsipHass U OTHOCHTENbHAs
MOJIEKYJIsIpHasi Macchl BelecTBa. MoJibHas A0JIs1 U MaccoBasi 10J1s 3JIEMEHTA B BELIECTBE.

Crpoenne aroma. Hyknuasl. M3otombl. Tumbl pagumoakTHBHOrO pacnaaa. TepMosaepHbII
cuHre3. SnepHele peakuuu. IIpuMeHeHHe pagMOHYKIUIOB B MeAunuHe. Meroa MedyeHBIX
aTOMOB.

CoBpemMeHHass MOJENb CTpOEHMsI aroMa. KopIyCKyJIsspHO-BOJHOBBIE CBOMCTBA 3JIEKTPOHA.
KBantoBbie umcna. AtoMHas opOurtans. PacnpeneneHue >3JI€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM B COOTBETCTBUHM C MPUHIMIIOM HAUMEHBIIEH SHEPIUH, IPABUIOM XyH/1a U IPUHIUIIOM
[Taym. OcoGEHHOCTH CTPOSHUS YHEPTETHIECKUX YPOBHEH aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAS
koH(purypanus atoma. Kiaccudukamuss XUMHUYECKUX 3IeMEeHTOB (s-, pP-, d-, f-amementsr).
ONEeKTPOHHbIE KOH(PUIYypallUd TMOJIOKHUTEIbHBIX W OTpULIATENbHBIX HOHOB. OCHOBHOE U
BO30Y)KJICHHbBIE COCTOSIHHSI aTOMOB. BaJleHTHBIE AJIEKTPOHBI.



Ilepuonnueckuii 3akoH. DOpMyIUpPOBKAa 3aKOHA B CBETE COBPEMEHHBIX IIPEACTaBICHUN O
CTpOEHUH aToMa. MUpOBO33peHUYECKOe M HaydyHoe 3HadeHue [lepmommueckoro 3akona /[[. U.
MenneneeBa. Paanyc aroma. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COE€IMHEHU, BBICIINX OKCHJIOB U TUAPOKCUIOB B IEPUOJAX MW  IpyIIax.
DIIEKTPOOTPULIATENHHOCTb.

XumMuYecKkasi cBsI3b. DJIEKTPOHHAs NPHUPOAA XUMUYECKOW CBSA3H. BUIBI XMMHUYECKOW CBS3H.
KoBasieHTHas CBSI3p M €€ XapaKTepUCTUKU (SHEpPrus CBSA3M, JUIMHA CBSI3U, BAJCHTHBIH Yrol,
KpPaTHOCTb CBSI3U, IIOJIIPHOCTB, MOJIApU3yeMOCTh). KoBaneHTHas HENousipHas U MOJIsIpHas CBSI3b.
OOMeHHBIN U JOHOPHO-AKIENITOPHBI MEXaHW3Mbl 00Pa30BaHUS KOBAJIEHTHON MOJIAPHOM CBA3H.
I'eomerpuss mousiekyinbl. Meraumueckas cBsi3b. BonopoaHas cBs3b U €€ BIHMSIHHME Ha CBOMCTBA
BeniecTBa. MexXMOJIEeKyJIApHbIE B3aUMOJCHCTBUS.

ArperaTtHble cOCTOSIHUSI BemlecTBa. ['a3pl. ['asoBbie 3akoHbl. YpaBHeHue Kiaiimepona—
MengeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHHWH. OTHOCHTENbHAs TUIOTHOCTH
ra3zoB. CpeJHss MOJISIpHAsk Macca CMECH.

CrtpoeHre TBEpABIX TEN: KPHCTAUIMYECKUEe W aMopdHbIe BemecTBa. THIBI KPUCTAILNTUICCKIX
pEIIeTOK: aTOMHasi, MOJIEKyNspHas, WOHHas, Meramnudeckas. [loHsTue 00 sremeHTapHOU
siaeiike. 3aBUCUMOCTh (PH3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIICTKH.
[Tpuunnbl MHOTOOOpasusi BemiecTB. CoBpeMEHHBbIE MPEACTABICHUS O CTPOCHUU TBEPIBIX,
JKUJKUX U Ta3000pa3HbIX BEIIECTB.

Jemoncmpayuu. 1. OOpa3ubl BEIIECTB MOJEKYISPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. 2.
Bosronka itoga. 3. Moaenu monekyi. 4. Kpucraminueckue pemeTKy.

1.2. OcHOBHBIE 32aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peaKIuil

Knaccnpukanus XuMHYeCKHX PeaKIuil 10 pa3InuyHbIM MIPU3HAKaM CpaBHEHHUs. ['OMOreHHbIe
U reTeporeHHbie peakuuu. Kinaccmdukamus mo 3Haky TemioBoro s¢ddekra. OOpaTumble U
HeoOpaTtuMmble peakiuu. KaranmuTuyeckne M HEKaTATUTUYECKHME peakuuu. Peakimum c
U3MEHEHHEM ¥ 0€3 N3MEHEHUS CTENICHH OKHCIICHHS SJIEMEHTOB B COSTMHEHHSIX.

JHepreTuka XuMudeckux peakumii. TemmoBoit >ddexTr XUMHUECKOW  pPEaKIuu.
OHJOTEPMUYECKHE M DK30TEPMHYECKHE peaklMH. TepmMoxumudeckue ypaBHeHusa. Temora
oOpa3zoBaHHsl BeliecTBa. 3akoH l'ecca W CIeACTBUS W3 HEro. DHeprusi CBsi3U. [lowamue o
6HympeHHnel SHepeuy M dHTanbnuu. [loHstue o6 >HTponmu. BTOpoi 3aKkoH TepMOIMHAMUKH.
®opmyna bonbumana. Onepruss ['mb6ca M KpuTepun CaMONPOU3BOJIBHOCTH XUMHUECKOMN
peaxIuu.

OoOparumble peakuumu. Xumudeckoe paBHoBecue. Koncranta paBHoBecus. [lpunnun Jle
[[latenbe. PaBHOBeCHBIE COCTOSIHMS: YCTOWYMBOE, HEycTOMUMBOe, Oe3paznuuHoe. CmelleHue
XMMHUYECKOT'O PaBHOBECHS IOJT AEUCTBUEM Pa3IMYHBIX (PAaKTOPOB: KOHIIEHTPALIUU PEAreHTOB WIIN
IPOJYKTOB PEAKIUH, IaBICHUs, TeMIiepaTrypbl. Poib cMelieHns: paBHOBECHS B TEXHOJIOTHYECKHUX
nporeccax.

CkopocTh XMMMYECKHX PeaKluii, ee 3aBUCUMOCTb OT pa3IMUYHBIX (DAKTOPOB: MPUPOIBI
pearupyromux BEIIeCTB, KOHILIEHTPAllUU pEearupyrooliux BeUIecTB, TEMIIEpaTypbl, HaIU4YuUs
KaTajan3aTopa, IUIOIIAJU IOBEPXHOCTH pEarupyrolluX BELIECTB. Peakuun TOMOT€HHbIE U
rereporeHHble. 3akoH aAeicTByroumx wmacc. [IpaBuno Baut-T'odda. Ilonarue o6 sHeprum
aKkTUBallMM M 00 sHepreTnyeckoM mnpoduie peakuuu. KartammzaTtopsl M KaTanu3. DHEPrus
aKTHUBALIUM KaTaJM3UPYyeMOM M HEeKaTalu3UpyeMoWl peakluuu. AKTUBHOCTb U CEJIEKTHUBHOCTH



Karanus3aropa. Posib KaTainM3aToOpoB B IPUPOAEC U IMPOMBILUIEHHOM INPOU3BOACTBE. DEPMEHTHI
KaK OMOJIOrMYeCKHe KaTaJlIn3aTophl.

Jlemoncmpayuu. 1. DK30T€pMUYECKUE U SHIOTEPMUUYECKUE XUMUUYECKUE peakiuu. 2. TernmoBbie
SIBJICHUSI TIPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMUAYHOM CEMUTPHI. 3. 3aBUCHUMOCTh CKOPOCTHU
peakuy OT TPHUPOABI BEIIECTB HA MPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3IMYHBIX KHCJIOT
OJIMHAKOBOM KOHIIGHTPALlMU C OJMHAKOBBIMH KYCOUKaMHU (TpaHysiaMH) LIMHKAa U OJMHAKOBBIX
KYCOYKOB Pa3HbIX META/UIOB (MarHus, IIMHKA, )KeJIe3a) C  PAaCTBOPOM COJISTHOM KHUCIOTHL. 4.
B3aumoseiicTBue pacTBOPOB CEPHOM KHCIOTHI C pACTBOPAMHU THUOCYJIb(haTa HATPUS PA3TUIHOU

KOHLEHTpAllUu U TeMIepaTyphl. 5. 3aBUCUMOCTh IOJIOXKEHUS paBHOBecHsl B cucteme 2NO2 «

N204 oT TemnepaTypsbi.
Jlabopamoprvle onvimel. 1. Katanutudyeckoe pasiokeHne epOKCHIa BOAOPOIA.

1.3. PacTBOpBI

Cnoco0bl BbIpaxKeHHsI KOJIHYECTBEHHOI'0 COCTaBa PacTBOPA: MacCcoBas J0JI1 PACTBOPEHHOTO
BelecTBa (MPOLIGHTHAsT KOHIICHTparus). PacTBopeHme Kak (DH3MKO-XUMHUYECKHHA IpoIecc.
MucnepcHble cuctembl. Komtoumneie pactBopbl. MctuHHBIE pacTBOpbl. [[ucnepcHas daza u
mucniepcuorHast cpena. CycneHsunm W SMylibeud. 3oy W remd. OmanecteHnws. Dddext
Tunpans. Koarymsauus. Cenumentauus. Cunepesuc.

Peakumu B pacrBopax 3J1eKTpPoMTOB. KauecTBeHHbIE peaklMM HAa HOHBI B PAaCcTBOpE.
KucnorHo-ocHOBHBIE B3aUMOAEUCTBUSI B pacTBopax. AM¢orepHocTs. loHHOE npousBeneHue
Bo/bl. Bonmopoansiit nokazatens (pH) pactBopa. CunbHble u cnabbie anektponuthl. Pacuer pH
pPacTBOPOB CHIIBHBIX KHUCIOT M Imneioyeil. KoHcTaHThl aucconuanuu ciaabbIX 3JIEKTPOIUTOB.
Peakiiuu monnoro obmena. [losHble W COKpallleHHbIE MOHHBIC ypaBHEHMs. [maposnu3 coneil.
I'uaponus o KaTuoHy, Mo aHUOHY, IO KATUOHY U 0 aHUOHY. Peakius cpeabl pacCTBOPOB COJIEH:
KHCJIOTHAS, IIeJI04Hast U HehuTpayibHas. [1oaHbIi HeoOpaTUMBIN TUIPOK3. 3HAYCHHE THAPOIN3a
B OMOJOrH4eckrXx 0OMEHHBIX Mporeccax. [IpuMenenune ruiponnsa B MPOMBIILICHHOCTH.

Hemoncmpayuu. 1. Onpenenenne KUCIOTHOCTH CPebl IPU MOMOIIM MHAUMKATOPOB. 2. Dddext
Tunnans. 3. O6pa3oBaHue KOMIIJIEKCHBIX COCTUHEHUM MEPEXO0THBIX METAJIIOB.

Jlabopamopnvie onvimsi. 1. Peakuun nonHoro oomeHa. 2. CBOHCTBa KOJJIOUIHBIX PacTBOPOB. 3.
I'unponus coneil. 4. [lonydyeHne u cBOMCTBa KOMIUJIEKCHBIX COSMHEHHH.

1.4. OKHCIUTENBLHO-BOCCTAHOBHUTEIbHBIE NMpouecCohl

OKHMCIUTEJbHO-BOCCTAHOBUTE/IbHBIE pPeaKIlUuu. TUIbl OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
peakuuii. OkucieHne u BoccraHoBieHrne. OKUCIUTENN U BOCCTAHOBUTENHN. METOo1 3JIETPOHHOTO
U 3JIEKTPOHHO-UOHHOTO OanaHca. [loBeneHue BemecTs B cperax ¢ pa3HbIM 3HaueHueMm pH.
[TepmanraHat kajaus Kak OKUCHUTENb. OKUCTUTENbHO-BOCCTAHOBUTENBLHBIE PEAKIIMK B IPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIbHOCTH OPTaHU3MOB.

l'anbBaHnuyeckunii 3jieMeHT (Ha nmpumepe siemMenTa [lanuains). XuMuueckue UCTOUHUKH TOKa:
raJIbBAHUUYECKUE DJIEMEHTBI, AaKKYMYJISITOPBI M TOIUIMBHBIE IEMEHTHI. DJIEKTPOXUMHUECKUN P
HaNpsDKEHUH (aKTUBHOCTH) METAJUIOB (PsJ] CTAaHJAPTHBIX JIEKTPOJAHBIX TOTEHIIUAJIOB).

DJIeKTPOJIM3 PACIJIABOB U BOJHBIX PACTBOPOB JJIEKTPOJUTOB (KHUCIIOT, IIETOYEH U COJICH).
3axonvl snekmpoausa. IlpakTnueckoe NMPUMEHEHHE 3IEKTPOJM3a JUIsl MOJYYeHHS ILIEIOYHBIX,

MICJIOYHO3EMCIIbHBIX MCTAJIJIOB U aJIFOMHUHN .

Koppo3sus MeTaimioB: criocoOb! 3alUTHl METAIUIOB OT KOPPO3HH.



Hemoncmpayuu. BzaumozeiicTBre nepManraHaTa Kanus ¢ Cyab(QUTOM HaTpHs B pa3HbIX Cpeniax.
Pa3zgen 2. OCHOBBI HEOPTraHUYECKO XUMHMHU
2.1. Knaccupukauusi ¥ HOMEHKJIATYPAa HEOPTaHUYECKUX COeIUHeHU

BaxHelilmme kiacchl HEOPraHMYECKMX BEIIECTB. OJIEMEHTHI METallbl U HEMeTalllbl M HUX
nonoxenne B Ilepumoamueckoir cucreme. Kiaccupukanmuss W HOMEHKJIATypa CIIOKHBIX
HEOPraHMYECKUX COEJUHEHUI: OKCUA0B, THAPOKCUIOB, KUCIOT U coiell. ['eHermueckas CBS3b
MEXy KJacCaMU HEOPraHMYECKUX coequHeHui. MneHtudukanus HeopraHMUECKUX BELIECTB U
MOHOB.

Kommiekcabie coenuaerus. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa30oBaTeib, JTUTAH/IbI.
Koopaunamnronnoe yucino. HomMeHnkiarypa KOMIUIEKCHBIX COSIMHEHHUM. 3HaY€HNE KOMILIEKCHBIX
coequHeHui. [ToHsATHE O KOOPAUHALIMOHHON XUMUHU.

2.2. HemeraJLibl

Bonopoa. Ilonyuenue, ¢usuueckue M XUMHYECKME CBOWCTBA (peakUMM C MeTalljlaMu |
HeMeTaJllIaMH, BOCCTAaHOBJIEHHE OKCU0B U coiieil). ['uapuabl. TormBHbIE 37IEMEHTHI.

I'anorensl. OOias XxapakTepuCcTHKa 3JIEMEHTOB IM1aBHOM noarpynnsl VII rpynnsl. @usnyeckue
CBOMCTBA IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHS OKHUCIIUTEIBHOM aKTUBHOCTU
raJIOr€HOB B COOTBETCTBUU C MX IOJIOKEHUEM B Iiepuoanyeckoil Tadnuue. [lopsaok BeITecHeHUs
TaJIOTEHOB W3 PpAacTBOPOB TaJOreéHUAOB. XJIOp — TOJY4YEHHE B IPOMBILUICHHOCTH U
naboparopuy, peakluu ¢ MeTalylaMd U HeMeTaliamu. BzaumopeiicTBue Xjopa ¢ BOAOH U
pactBopamu mienoudeld. Kuciopoassle coenuHeHus Xjopa. [ 'MIOXJIOpUTHI, XJIOpaTbl U
nepxJiopaTel Kak TUMUYHBIE okuciutenu. OcobeHHoctn Xumuu ¢GrTopa, Opoma W Hoja.
KauectBennass peakuuss Ha wuoxA. [‘ajoreHoBonoponbl — MONY4YEHHE, KHUCIOTHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA. XJIOPOBOJOPOA. 1'aOr€eHOBOAOPONHBIE KHMCIOTBI M HX
conu. CossiHas KUCIIOTa U ee cod. KadecTBeHHbIE peaklini Ha raJloreHu-uoHbl. [Ipumenenne
TraJIOr€HOB M UX BA)KHEUIIINX COCIMHEHUM.
DJIeMeHThI MOATPyNNbI Kucaopoaa. O01mas XapakTepucTUKa 3JIEMEHTOB TJITABHOW MOATPYIIIBI
VI rpynnel. ®usnueckue cBocTBa MPOCTHIX BemecTB. O30H Kak auIoTpoIHas MOAuUKaLus
kucaoposa. [lonydenne o3oHa. O30H Kak okucnurenb. [lo3uTHBHAS M HEraTUBHAsI POJIb O30HA B
oKkpykarotiei cpene. CpaBHEHHE CBOMCTB 030HA U Kuciopoaa. Boma u mepokcu Boopoaa Kak
BOJOPOJHBIE COCIMHEHMS KHUCIOpOJa — CpaBHeHHE CBOMCTB. llepokcua Bomgopona Kak
OKHUCJIUTENb U BoccTaHOBUTEND. [lepokcuanl metamioB. Cepa. Amiotponus cepbl. duznueckue u
XMMHUYECKHE CBOWCTBA cepbl (B3aMMOJEHCTBHE C METaulaMH, KHCIOPOAOM, BOJOPOJIOM,
pacTBOpaMH IIENIOYEH, KUCIOTaMHU-OKUCIUTENsAMHU). B3aumoneiictBue cepbl ¢ CyiabpUTOM
HaTpus ¢ oOpa3oBaHueM Tuocyibparta HaTpus. CepoBOJOPOJ — TMOJIyuYE€HHUE, KUCIOTHBIE U
BOCCTaHOBUTENbHbIE CBoMcTBa. Cynbuasl.. CepHHCTBII Ta3 Kak KHCIOTHBIH OKCHI.
OxHCIUTENBHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA CEpHUCTOro rasa. llomydeHue cepHHCTOrO
raza B MPOMBINUICHHOCTH M jabopatopuu. CepHucras kuciaora u ee coiu. CepHbId aHTUIPHIL.
Cepnas kucnota. CBoiicTBa KOHLIEHTPUPOBAHHOM U pa30aBiIeHHON cepHOW KUCIOTHI. [leiicTBue
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI Ha caxap, MeETayibl, HEMETaulbl, CYyIb(QUIbL.
Tepmuueckass ycrolunBocTh cynbdaroB. Kpucramnoruaparsl cyjab$paToB MeTaNJIOB.
KauecTBeHHas peakiys Ha CEpHYIO KUCIOTY U €€ COJIN.

DJieMeHThI NOArpynnbl azora. OO0mias XapakTepUCTHKa AJIEMEHTOB IIaBHOM MOATpyHmel V
rpynnsl. dusndeckue cBOICTBa MPOCTBIX BewlecTB. A30T M ero coeauHeHus. CtpoeHue



MOJIEKYIBl a30Ta. @Pu3Myeckue U XHUMHUYECKHE cBoiicTBa a3ora. [lomyduenue aszora B
MPOMBINIIEHHOCTH U Jaboparopuu. Hutpumpl. AMMuak — ero mnoiyueHue, (u3HyYecKue u
XUMHUYeCKre CcBOHCTBA. OCHOBHBIC CBOWCTBAa BOJHBIX PACTBOPOB aMMHaka. AMMHAK Kak
BocctaHoBuTenb. Conu ammonus. [loBeaenue coneit aMmmoHust mpu HarpeBanuu. KadectBenHas
peakiusi Ha MOH aMMOHUs. [Ipumenenue ammuaka. OKCUABI a30Ta, UX MOJyYEHUE M CBOMCTBA.
Oxkcua azora (I). Oxucnenue oxcuaa azota (II) kucmopogom. Jumepusanms okcuaa azora (IV).
A3oTHCTast KHCIIOTa U €€ COJIu. HUTPUTHI KaKk OKUCIUTENIN U BOCCTAHOBUTENHN. A30THAsI KUCIOTA
— (Qu3uyeckue M XUMHUYECKHE CBOMCTBA, MOJy4deHHE. A30THAs KUCIOTa KaK OKHCIUTENb
(oTHOLIEHUE Aa30THOM KHUCIOTBI K MeTajylaM M HEMeTajlaM). 3aBHUCUMOCTb IPOJIyKTa
BOCCTAHOBJICHHMSI a30THOM KHCJIOTHI OT AaKTHUBHOCTHM MeTajlyla M KOHIIEHTPAI[MH KHUCJIOTHL
Hurpartsl, ux (u3nueckue U XMMHYECKHE CBONCTBA (OKHCIUTEILHBIC CBOWCTBA U TEPMUYECKAs
YCTOMYHMBOCTS), IPUMEHEHHE.

®ochop um ero coemuHenus. Asutorporus docdopa. Dusznueckwe CcBoicTBa docdopa.
Xumuueckue cBorucTBa gocopa (peakiuu ¢ KUCIOPOAOM, TaTOreHaMH, METAJIJIaMHU, CII0KHBIMU
BEIlIeCTBAMH-OKUCIUTENAMY, 1enouamu). Ilomydenne u mnpumenenue ¢ocpopa. dochun.
®ocounpl. Dochopusiii anruapua. Oprodocdopras u mMerapochopHast KUCIOTH U UX COJIH.
KauectBennas peakuust Ha optrodocdatel. Paznoxenue opropochoproit kucnotel. [Ipumenenue
dochopHoii KuCIOTH U ee coneil. bruonornyeckas pois pocdaros.

Hoarpynna yraepoaa. O0mias XxapakTepUCTUKA 3JIEMEHTOB IIaBHOM noArpynisl [V rpymib.
Yrnepoa. Amnorpomnus yriepoaa. CpaBHEHHE CTpPOEHHsS U CBOWCTB rpadura M anmasa.
OyiepeH Kak HOBas MOJICKyJsipHas (opma yriaepoaa. YTroib: XUMHYECKHE CBOKWCTBA,
nonyueHue u npumenenue yrias. Kapouasl. ['unponus kapOuaa kanplus v Kapoua amOMUHUA.
KapOuapl mepexomHbpIXx METauIoB (OKene3a, XpoMa M Jp.) KaK CBEPXIIPOYHBIE MaTepHaIbI.
CuHTe3-ra3 Kak OCHOBa COBPEMEHHOMN MPOMBIIIIEHHOCTH. OKCUIBI YTIIepoa. YTONb U yrapHbIi
ra3 Kak BoccraHoBuTeNd. Peaknust yrapHoro rasza ¢ paciiaBamu menodeid. CuHTe3 popMHaTOB.
OOpa3zoBaHue yrapHoro rasa MNpH HEMOJHOM cropaHuu yrias. buonorumdeckoe neiicTBue
yrapHoro rasa. IlonydyeHue W NpPUMEHEHHE YrapHOro ra3a. YTJIEKUCIbIA Tra3: IOJIy4YEHHE,
XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE YIJIEKHCIOTO Ta3a C BOAOHW, IIeTOYaMHu, MarHueM,
NEPOKCUAaMU METAJUIOB). YToJIbHAs KuUciaoTa U ee conu. KapOoHaTel M THIpOKapOOHATHI: UX
MoBe/IeHre TIpu HarpeBaHuu. KauecTBeHHas peakius Ha KapOOHAT-UOH.

Kpemuuii. ®usnyeckne U XMMHYECKHE CBOWCTBAa KpeMHHs. Peakuuu ¢ yriem, KHCIOPOAOM,
XJIOPOM, MarHUeM, PacTBOpaMH IIesioueH, cepoBoopoioM. CHilaH — BOJOPOHOE COCTUHCHUE
kpemuus. Cunmunusl. [Tonyuenue u npumenenne kpemuus. Okeun kpemuust (IV), ero crpoenue,
¢uznyeckue M XMMHUYECKHE CBOWMCTBA, 3HAUEHHE B MpUpoJe U IpumeHeHue. KpeMHuenble
KHUCTIOTHI ¥ uX conu. ['uaponus cunukaroB. CUIMKATHBIE MUHEPAIbl — OCHOBA 3€MHOW KOPBI.
ATIOMOCHITHKATEL.

Buaaropoansie (MHepTHBbIE) ra3pl. OOmIas XapakTepUCTUKA 3JEMEHTOB TIJIaBHOM MOJATPYIIIBI
VIII rpynnsl. OcCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpuMeHeHue 61aropoiHbIX ra3os.

Jemoncmpayuu. 1. Topenme Bomopoma. 2. Ilomyuenume xmopa (ombIT B mpobOmpke). 3.
OxkucnuTeNnbHbIE CBOWCTBA pacTBOpa rumoxjoputa HaTpusa. 4. OmeITEl ¢ OpOMHOI BOAOH. 5.
[InaBnenune cepwl. 6. ['opeHne cepbl B Kuciopoje. 7. B3aumonerncTBue xeneza ¢ cepou. 8.
I'openne cepoBogopona. 9. Ocaxnenue cynbdumo. 10. CpoiicTBa cepHucTOro raza. 1.
JlelicTBME KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha MeObp M caxaposy. 12. PactBopenmue
amMmMuaka B Boje. 13. OcHOBHbIE CBOICTBaA pacTBopa ammuaka. 14. Karanuruueckoe okucieHue
ammuaka. 15. [lomyaenne okcuma azora (II) u ero okucinenue Ha Bozayxe. 16. [lefictBue a3oTHOU
KUCIOTH HA Menb. 17. Iopenne gocdopa B kuciopoze. 18. IIpespamenue kpacHoro gocdopa B



Oenblif 1 ero cBeueHue B TeMHoTe. 19. Bzaumoneiictue ¢pocdopHOro aHTHaApUAA C BOJIOM.
20. O6paszusl rpaduta, anmaza, kpemaus. 21. 'openne yraproro rasza. 22. TymeHue naameHu
YTJIEKHUCIIBIM Ta30M. 23. PaznoxkeHue mpamopa.

Jlabopamopmuvie onvimsi. 1. Ilonyuenue xiopa W u3yueHue ero cBoucTB. 2. CBoiicTBa
xjopcoaepxamux oroenuBareneii. 3. CpoiicTBa 6poMa, Hoja U uxX coyieid. 4. V3ydeHue cBOMCTB
CEpHOH KMCIIOTHI U €€ cojeil. 5. M3yueHue cBOWCTB BOJHOrO pacTBopa aMMmuaka. 6. CBoiicTBa
coneit ammonus. 7. KauectBeHHas peakuus Ha KapOoHaT-uoH. 8. McnbiTaHne pacTBopa cUIIMKaTa
HATPUS MHAUKATOpOM. 9. O3HaKOMIIEHHE ¢ 00pa3liaMH MPUPOTHBIX CUIIUKATOB.

2.3. Merasibl

O0mmii  0030p »3jeMeHTOB — MeTaioB. (CBOIICTBAa MPOCTHIX  BEIIECTB-METAJIOB.
DIEKTPOXUMUYECKUN PsJT HAMPSHKEHU METauIoB. MeTaminieckue KpUCTAIIMYECKHUE PEIIeTKH.
CnnaBel. XapakTepucTuka Hanbosee N3BECTHHIX CIUIaBoB. [loyueHne U npuMeHeHne MEeTaslIoB.

Ilenounble MeTasuibl. OO0mIas XapakTepUCTHKA 3JIEMEHTOB IVIABHOM moAarpynmns! 1 rpynmsl.
CBolicTBa LIEIOYHBIX METauIoB. Pacrio3HaBaHuEe KaTUOHOB JIUTHSL, HATpUs U Kainus. Hartpuil u
KaJIMi — MpPEACTaBUTEIM IIEJIOYHBIX METAJUIOB. XapaKTEpHbIE pEaKkLUU HaTpus U KaJus.
[Tosryuenue miesnovHbIX MeTauI0B. OKCUIBI U NTEPOKCHUIbI HaTpus U Kaius. CoelMHEeHUs HaTpuUs
n kanusa. Conu HaTpHUsl, KaJlus, UX 3HA4E€HUE B IIPUPOJIE U JKU3HM denoBeka. Cona U eqKuil Hatp
— Ba)XHEHUIINE COCMHEHNs HATPUSL.

bepunnuii, Mmaraumid, menoyHo3eMeabHble MeTaITbl. OO0Ias XapakTePUCTHKA HIEMEHTOB TJIaBHON
noarpynnsl 11 rpynmel. bepuiuii, mMaruuii, meno4YHO3eMenbHbIE METAIbl. AMQOTEPHOCTh
oKcHIa M ruapokcuna oepmwumg. OKkpacka IUIAaMEHH COJISIMH IIEJIOYHO3EMETbHBIX METaJlIOB.
Maruuii U KanpIuii, X OOIIas XapaKTepUCTHKa Ha OCHOBe mojoxkeHus B Ilepuoamueckoit
cucreme snementoB J[. M. MenneneeBa u crtpoenuss aromoB. llomydenue, dusmueckne u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MarHus, Kaiblus U uX coeAuHeHuid. Coiam MmarHus u
KaJIblUs, MX 3HAYCHUE B MPUPOJE M JKHU3HM 4YesloBeKa. JKecTKOCTb BOJBI M CHOCOOBI €€
yCTpaHEHHUSI.

AmomuHuii. PacnpocTpaneHHOCTh B IpUpoie, PU3NYECKUE U XUMHYECKHE CBOMCTBa
(oTHOLIEHUE K KHUCJIOPOJY, TaJOreHaM, pacTBOpaM KHCIOT U IIEIOYel, aToMOTepMus).
[TpousBoacTBo amomuuus. [Ipumenenue amroMuHusA. AMGPOTEpHOCTh OKCHUIA M THUIPOKCHUIA
amomunnsi. Conmu amomuHus. [lonmHOE pasziokeHHe BOJOW COJIEM aTlOMHHHS CO ClaObIMU
JIBYXOCHOBHBIMU KHCIIOTaMHU. AJIFOMUHAThl B TBEPAOM BUJE U B pacTtBope. KomIiekcHble
COCIMHCHUS aJIFOMHUHUS.

Metaniabl mo6ouyHbIXx moarpymm. OOmias XapakTepucTuUKa rnepexoaHslx MmeramioB [—VIII
rpynn. OcoOeHHOCTH CTPOEHHS AaTOMOB IMEPEeXOJHbIX MeTauioB. OOmue ¢u3nyeckue u
XUMHYecKHe cBoicTBa. [IpMeHeHe MeTamios.

Xpom. Ousnueckue CBOKWCTBa XpoMa. XMMHUUYECKUE CBOMCTBAa Xpoma (OTHOUIEHUE K BOASHOMY
napy, KHCIOPOJy, XJIopy, pacTBopam Kuciot). [lonydenue u npumeHenue xpoma. CoeqrHEHUS
xpoma. H3MeHeHHEe OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB ¥ THIPOKCHJIOB XpOMa C pOCTOM CTETICHU OKUCIICHUS. AM(DOTEpHBIE CBONCTBA OKCHJIA U
rugpokcuaa xpoma (III). Oxkucnenne coneit xpoma (III) B xpomarel. B3aumHble mnepexojsl
XpPOMATOB U JUXPOMATOB. XPOMATHI M TUXPOMATHI KaK OKHUCITUTEIIH.



Mapranen. ®usnueckue cBoiicTBa Maprania. XMMHYECKHE CBOMCTBA MapraHiia (OTHOLICHHE K
KHCIIOPOAY, XJI0pY, pacTBopaM Kuciot). [lonydenue n npumenenue Mapranna. OKcua Maprasua
(IV) xak oxucnurens u karanuzarop. Ilepmanranar kanus Kak OKUCIUTENb.

Kene3zo. Haxoxenue B npupojie. 3HaAUCHHUE JKeJe3a Uil opraHu3ma udenoBeka. Duszuueckue
CBOIicTBa kene3a. XUMHUYECKHE CBOMCTBA Keye3a (B3aMMOJAEWUCTBHUE C KUCIOPOJOM, XJIOPOM,
CepoH, yrieMm, BOJOH, KuciaoTaMu, pacTBopamu cojeil). CruiaBbl JKene3a ¢ yIrIepoaoM.
[Toyuenue u npumenenue xeneza. Coeaunenus >xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB THiapokcuaa xene3a (II) m ruapokcunma xenesa
(1. Conu xenesa (I1) u xenesa (I11). Metoas! mepeBoa coieit sxenesa (I11) B comu xenesa (111)
u obparno. IlonHoe paznoxenue Bogoi coneit xenesa (III) co cimaGpiMu TBYXOCHOBHBIMU
kuciotamMud. OKHUCIHTENbHBIE CBOWcTBa coenuHeHuil xkeme3a (III) B peakmusax ¢
BOCCTAHOBUTEISIMA (MOJIUJIOM, CEPOBOJOPOIAOM W Meabio). LlnaHugHbIE KOMIUICKCHI Kele3a.
KadectBennsie peakuuu Ha noHbl xxenesa (1) u (110).

Menb. Haxoxnaenue B npupoze. buonorndeckas posib. @U3MUECKUE U XMUMHYECKHUE CBOMCTBA
(B3aMMOJIEHCTBHE C KUCIOPOJIOM, XJIOPOM, CEPOM, KUCIIOTAMU-OKHCIUTEIISIMU, XJIOPUIOM >KeJie3a
(II)). IMonmyuenue u npumenenne menu. Oxcun u rugapokcun meau (II). Comu memgu (II).
Mennsiit  kynopoc. Ammuakatel Meau (I) m menm (II). Ilonmyuenume okcunma menu (1)
BoccTtaHoBieHueM ruapokcuaa Meau (II) rmrokosoii. [Tomyuenue xnopuaa u nonuaa meau (I).

Cepedpo. Dusnueckue W XUMUYECKHE CBOICTBa (B3aMMOJEHCTBHE C CEPOBOJOPOJOM B
NPUCYTCTBUHM KHCJIOPOJA, KHCIOTa-MU-OKHchuTesiMu). OcaxaeHne okcuaa cepebpa mpu
JICMCTBUU IIEIIOYM Ha COJHM cepedpa. AMMHakathl cepeOpa kKak okuciauteian. KadecTBeHHas
peakius Ha HoHbI cepedpa. [Ipumenenue cepedpa.

3os0T0. DuU3NUECcKHE U XMMHUYECKHE CBOMICTBAa (B3aUMOACHCTBHE C XJIOPOM, «IIapCKOMN
BOJIKOI»). 3oioToxiopoBojgopoaHas kuciora. ['mapokcua 3omnota (III). Kommuekcsl 3omora.
Crioco0Bl BBIAEIEHHS 30JI0TA U3 30JIOTOHOCHOW Iopobl. [IpiuMenenue 3omora.

Hunk. Ousnyeckue U XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C TajJOr€HaMM, KHUCIOPOIOM,
cepoii, BOAOW, pacTBOpaMu KUCIOT u 1wienoueit). [lomydeHne W TNpUMEHEHHE IIUHKA.
AMQOTEpHOCTH OKCHJIA ¥ TUJIPOKCUIA ITMHKA. BaskHeme conu mHKa.

Hemoncmpayuu. 1. Konnexuus meramnoB. 2. Komneknus muHepanoB u pya. 3. Komnekuus
«Kene3o u ero cruasb». 4. OkpaliMBaHUE IUIAMEHU COJISIMM IIEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTayioB. 5. B3aumonelictBue HaTpus ¢ BoaoM. 6. B3aumopeiicTBue kanblus ¢ BOAOH. 7.
Komnexkuus «Amtomunuii». 8. IlnaBnenue amomunus. 9. BzauMopelcTBHe alfOMHHHS CO
mienousto. 10. Amomorepmus. 11. BzaumonelictBue Xxpoma ¢ CONSIHONW KUCIOTOM 0e3 mocTyna
Bo3ayxa. 12. Ocaxnaenue runpokcuna xpoma (III) u oxucnenue ero mepokcuaoMm Bogoposa. 13.
Paznoxxenne muxpomara ammoHus. 14. PasnoxeHue mnepokcuaa BOJIOpOJA TOA JEHCTBUEM
nuokenaa mapranna. 15. Ocaxnenue ruapokcuna xenesa (II) u okucnenue ero Ha Bozayxe. 16.
Brinenenue cepedpa u3 ero cosieit 1ecTBUEM MEIH.

Jlabopamopuvie onvimwi. 1. OxpammBaHue TUIAMEHH COCIWHEHUSMH IIEJIOYHBIX METAJIJIOB. 2.
O3HakoMJIeHWE C€ MHHEpajJaMd U BAXHEHIIMMHU COCAMHEHUSMM IIEJOYHBIX METaJJIOB.
3.CBoiicTBa  COEOWHEHUN  MIENOYHBIX MeTaoB. 4. Okpacka IUIaMEHU  COJISIMHU
IIEeJIOYHO3EMENbHEIX MeTaioB. 14. CpolcTBa MarHms M ero coeamHeHuin. 15. CpoiicTBa
coenqnuenui kanplma. 16.  XXecrkocts Bompl. 17. CsoiictBa amomuuuia. 18. CsoiicTBa
coenquHeHuil amoMuHuda. 20. CpoiictBa coennHeHuii xpoma. 21. CBoicTBa MapraHua M €ro
coenuHeHUH. 22. M3ydyeHne MUHEpaoB xenes3a. 23. CaoiictBa kene3a. 24. CgoiicTBa
MEJIH, e¢ CIUIaBOB M coequHeHnH. 25. CBolicTBa IIMHKA U €TI0 COSTMHEHHUIA.



Pa3zgea 3. OCHOBBI OPpraHUYecKoOil XUMHH
3.1. OcHOBHbIE IOHATUS OPTrAaHNYECKON XUMHHU

[TosBneHne un pPa3sBUTHC OpraHI/I‘l€CKOI\/'I XUMHUHU KaK HAYKH. Hpe,[[MCT Hn 3aJa4du OpFaHH‘IeCKOﬁ
XuUMHH. MeCcTO U 3HaUCHHE opraHqucxoﬁ XUMHHU B CUCTCMEC CCTCCTBCHHBIX HAYK. BzaumocBs3b
HEOPTaHUYCCKUX U OPraHNn4CCKUX BEIICCTB.

OcoOenHoctu opranuyeckux BemiecTB. [IpuunMHBI MHOTOOOpa3usi OpPraHUYECKUX BEIIECTB.
Oprannueckue BellecTBa B MPUPO/IC. YTIEPOIHBIN CKEET OPraHuueCKOW MOJIEKYJIbl, €r0 THUIIbI:
HUKIUYecKue, auukinyeckue. KapOonukinueckue U reTepolukindeckie ckeneTsl. KpatHocTh
XUMUYECKON CBSI3U (BHJIBI CBSI3€M B MOJIEKYJIaX OPraHUYECKUX BEIIECTB: OJIMHAPHBIC, TBOMHEIE,
TpoliHble). MI3MeHeHne SHEpruu CBsI3el MEXAYy aToMaMu yriepoa MpH YBEIUYEHUH KPaTHOCTU
cBs131. HacplllleHHbIE M HEHACBIIIEHHBIE COCIUHEHUS.

DNEKTPOHHOE CTPOCHHE M XUMHUYECKHE CBA3M aToMa yriepoja. ['mOpuauszanus aTOMHBIX
opOuTanen, ee TUIBI IS OpraHMYeCKUX COeTUHEeHU: sp3, sp2, sp. OOpazoBaHue G- U MU-CBsI3EH

B MOJIEKYJIaX OpPraHUYECKUX COeAMHEHUW. [IpoCTpaHCTBEHHOE CTPOCHHE OPraHUYECKUX
COEeIMHEHUI.
XHUMHUYECKOE CTPOCHHUE KAK MOPSAIOK COCTMHEHUSI aTOMOB B MOJIEKYJIE COTJIacHO nx

BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHMYECKOIO CTPOCHMSI OpraHM4eCKHX
coenuHeHuit A. M. bytiepoBa. 3aBUCMMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOCHUS
monekyia. CtpykrypHast ¢gopmyna. M3omepus u nzomepsl. CTpyKTypHas U IPOCTPAHCTBEHHAS
n3omepus. Mzomepus yrnepoanoro ckenera. Mzomepus nonoxenus. MexkiiaccoBas U30Mepusl.
Bungelr npocrpancTBeHHOM un3oMmepud. OnrTudeckas wu3oMepus. ACHUMMETPUYECKHII aToM
yraepoaa. OnTuueckue aHTUNOAbl. XHUPaIbHOCTh. XHUPAIbHBIE U aXUPAIbHBIE MOJIEKYJIBIL.
I'eomerpuueckas nuomepus (LKUC-, TPAHC-U30MEPHUS).

DIEKTPOHHOE CTPOCHHUE OPraHMUYECKUX BEIIECTB. B3auMMHOE BIMSAHHE aTOMOB M I'PYII aTOMOB.
OnekTpoHHble 3 PexTsl. UTHAyKTUBHBIN 1 Me3oMepHbIN 3@ dekThl. [IpencraBienne o pe3oHaHce.

Knaccudukanust opranmdeckux BemecTtB. OCHOBHBIE KJIACChl OPTaHUYECKUX COCIUHEHHIM.
[TpunIMIBI KIIaccU(UKALUKA OPTaHuYecKuX coequHeHuil. [loHsTre o pyHKIIMOHATBHON TpYyIITE.
Knaccudukanust opraHndeckux COEOUHEHHWN MO0 (YHKIMOHAIBHBIM Tpynmnam. ['oMonorusi.
I'omonoru. I'oMmonorudeckast pa3HocTh. I'oMonorudueckue psiabl.

HOMeHKJ'IaTypa OpraHN4YCeCKUX BCHICCTB. MG)KI[YHapOI[HaH (CI/ICTeMaTI/I"IeCKaH) HOMCHKIJIAaTypa
OpTraHU4Y€CKUX BCHICCTB W MPHUHIUIIBLI O6p330BaHI/I${ Ha3BaHUI OpTraHU4YCCKUX COGI[I/IHGHPIfl.
PaI_II/IOHaJ'H)HaH HOMCHKJIATYypa.

Knaccudukanus u 0coOEHHOCTH opraHmdeckux peakiui. CrnocoObl 3amucedl peakiuii B
opranuueckoil xumuu. CxeMa M ypaBHEHHUE. YCIOBHs NpoBeneHus peakuuil. Kinaccudukamus
peakuuii OpPraHMYECKHUX BELIECTB IO CTPYKTYPHOMY IPHU3HAKY: 3aMELIEHUE, NPUCOEIUHEHHUE,
oTuieryieHue. PeaknnoHHble LEHTpbL. [lepBOHAYaNbHBIE MOHATHS O THNAX M MEXaHU3Max
OpPraHMYeCKHX peakuuid. ['OMOJIMTHYECKHMI M TETEPOJUTUYECKUA pa3pblB  KOBAJIEHTHOU
XUMHYecKON cBsA3H. CBOOOJHOPAIMKANBHBIA W HOHHBIM MeXaHuW3Mbl peakinuu. [lonsTHe o
CBOOOIHOM pafaukaie, Hykiaeoduie, snekTpoduie, kapookaTuone u kapoanuone. O603HauUeHUE
WOHHBIX PEaKIMid B OpraHu4YecKol XuMHH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKUUU B
opraHuueckoil xumuu. MpeHTudukamus opraHUYecKHX coenuHeHui. ['eHeTHueckas CBS3b
MEXIy KJIACCAMHM OPTaHMYECKUX COEIUHEHUM.



Lemoncmpayuu. Moaenu OpraHu4eCKuX MOJIEKYIL.
3.2. ¥YrJieBoaopoanbl

AJIKaHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MO-JIeKYJIbl MeTaHa. sp3-I ubpunuzanus
opOutaneii aromoB yriepoma. [omomormueckuid psg W oOmas ¢opmyna  alKaHOB.
Cucrematuueckasi HOMEHKJIATypa aJKaHOB WU paAuKanoB. M3omepus yriepogHOro ckeyera
ankaHoB. OU3NYECKHE CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHUS! (PHM3UYECKHX CBOWCTB.
XUMHYECKHE CBOMCTBA  alKaHOB: TaJOr€HUPOBAHUE, HUTPOBAaHUE, JETUIPUPOBAHHE,
TEPMHUYECKOE pa3jioKeHHe (MUPOJIN3), TOPEHUE KaK OJMH M3 OCHOBHBIX HMCTOYHHKOB TEIJia B
MPOMBIIIICHHOCTH M OBITY, KaTaIUTUYECKOE OKHUCIEHHE, KPEKHHI KaK CIOCOObI MOJIyuYeHUs
BOXHEHININX COCTUHEHUM B OPTaHMYECKOM CHHTE3e, M30MEpHU3alUs KaK CIOCO0 MONydeHUS
BBICOKOCOPTHOrO OeH3nHa. MexXaHu3M peaklud CBOOOJHOPAJAUKAIBHOTO 3aMelleHus (Ha
npuMepe XJOpHpoBaHUs MeTaHa). CHHTETHYECKHE CIIOCOOBI TMOJIyYEHHs alKaHOB. MeTozbl
MOJIyYEHUsl aJIKaHOB U3 alIKWITrajloreHuAoB (peakuus Bropua), nexapOOKCHIMpOBaHUEM COJIeH
KapOOHOBBIX KHCJIOT W JJIEKTPOJIM30M PACTBOPOB COJIe KapOOHOBBIX KHUCIOT. HaxoxmeHue
QJIKaHOB B MPUPOJE U MPUMEHEHUE AJIKAaHOB.

Huxnoankansl. CTpoeHwe MOJEKyNn MHKIOANKaHOB. OOmas Qopmyna IHUKIOATIKAHOB.
Homenkmarypa  nukinoankaHoB.  M3oMepuss  LHKIOANKaHOB:  YIVIEPOJHOIO  CKeleTa,
ME)XKJIaccoBasi, MPOCTPAHCTBEHHAs (LMC-TpaHC-u3oMepus). HampsokeHHble M HEHaNpsKEHHBIC
uukibl. Crenuuka CBOMCTB MUKJIOATKAHOB C MAJIBIM Pa3MepoM IUKJIAa. XUMHYECKHUE CBOMCTBA
[UKJIONIPOTIaHA: TOPEHHE, PEaKIUy MPUCOEANHEHUS (TUIAPUPOBAHHE, IPUCOCTUHEHHIE TAIOT€HOB,
raJIor€HOBOJIOPO/IOB, BOJbl) M LHUKIOINE€KCaHA: TFOPEHHUE, PEaKLMHU PaJUKaIbHOIO 3aMelleHUs
(x1opupoBanue, HuUTpoBaHue). [lonydyeHne HUKIOATKAHOB U3 ATKAHOB U JIUTAJIIOT€HAJIKAHOB.

AJIKeHbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3THIIeHA. Sp2-I ubpuau3zanus
opOuTanelt aroMoB yriepoja. 6- u n-CBsizu. 'omonoruueckuii psig v oOuiast Gopmyna aJKeHOB.
Homenknarypa ankeHoB. M3omepusi ankeHOB: YIVIEPOJHOIO CKEJETa, IIOJIOKEHMSI KPaTHON
CBS3M, IPOCTPAHCTBEHHas (F€OMETpUYecKass HU30MEpUs, WM  IUC-TPAaHC-U30MEpHs),
MexKnaccoBass. du3nueckue CBOWCTBA AJIKEHOB. XMMHMUYECKHE CBOMCTBA aJIKCHOB. Peakuuun
ANIEKTPOPUIBHOTO MPUCOEAUHEHUS KaK CHoco0 MoyiydeHus (QYHKUIMOHAJIbHBIX MPOU3BOIHBIX
YIJIEBOJOPOAOB: THUIAPUPOBAHME, TAJOTC€HUPOBAHME, TUAPOTAJIOr€HUPOBAHUE, THIpaTallus
ankeHoB. [IpaBmiio MapkoBHUKOBa M €ro OOBSCHEHUE C TOYKHM 3pEHUsS DJIEKTPOHHOH TEOpHUHU.
PagukanbHOe mnpHcoennHeHHEe OpOMOBOAOPOAA K alKeHaM B TPUCYTCTBUU IEPEKUCEH.
OxkucneHne aJkeHOB: TOpeHNe, OKUCICHHE KUCIOPOAOM B MPUCYTCTBUU XJopuaoB namtanus (II)
u meau (II) (Bakep-mpouecc), oKucCIeHHE KHCIOPOAOM B MIPUCYTCTBHM cepeOpa, OKHUCIEHUE
rOpSYMM IOJIKHCIEHHBIM PACTBOPOM I€pMaHIraHaTa Kajius, OKHUCIEHHWE IMEepMaHIaHaTOM Kallus
(peakuust Barnepa). KauecTBeHHble peakuuum Ha JBOHHYIO CBsi3b. [IpombllUICHHBIE U
n1abopaTopHbIe CIIOCOOBI MOJTy4YeHUs alKeHOB. [loyueHne ankeHoB AETUAPUPOBAHUEM AJIKAHOB;
peakuuend W3 CHOUPTOB, TaJOrCHAIKAaHOB, JurajgoreHaikaHos. [IpaBuno  3aiinesa.
[Tonumepusanus ankeHoB. [Tonumepusanusa Ha katanuzaropax L{urnepa—Harra. [lonmustrnen
KaK KpYMMHOTOHHaKHBIN MPOAYKT XUMHUYECKOTr0 Mpou3BoJIcTBa. [IprMeHeHre ankeHoB (3TUJIEH U
IPOIUJIEH).

Aaxkaguenbl. Kinaccuduxamnus ankaJleHOB 10 B3aUMHOMY PAcIONIOXKEHHIO KpaTHBIX CBs3eill B
Mosekyae. OCOOEHHOCTH 3JEKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOEHUSI COMPSIKEHHBIX
ankagueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknmaTypa W u30MepHs alKaJUEHOB.
@u3znyeckue CBOWCTBA  aJIKaJMEHOB. XHMMUYECKHE CBOMCTBA  alKaJUEHOB:  pEaKkLUuu
pUcoeANHEeHNs (THAPUPOBAaHUE, TaJOreHUPOBAHUE), TOpEeHUsl U noauMepuszamuu. 1,2- u 1,4-
[Tpucoenuuenue. Ilomyuenue ankagueHoB. CuHre3 OyrajgueHa u3 OyraHa W 3TaHOJA.
[Tonmumepusanus. Kayuyku. Briag C. B. JlebeneBa B mojyuyeHHEe CHHTETHYECKOIO Kaydyka.



Bynkanuzamus kaydykoB. Pesuna. MuorooOpasue BHIOB CHHTETHYECKHX KaydyKOB, HX
CBOICTBA U NIPUMEHEHUE.

AJIKHHBI. DJEKTPOHHOE€ M IPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJbl aleTWIEeHA. Sp-
['ubpunusanus opburtaneir atroMoB yriaepoaa. [omonorumdeckwii psg u obdmas (opmyna
ankuHoB. HoMmeHkiaTypa ankuHOB. M30Mepus alKMHOB: YIVIEPOJHOTO CKEJETA, IOJO0XKCHUS
KpaTHOM CBs3HM, MExXKiaccoBass. (Pu3MyecKue CBOWCTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA
QJIKMHOB. Peakuuu nmpucoeIuHEeHHs KaK CIOCO0 MOJIyY4eHHs MOJIMMEPOB U APYTUX IOJIE3HBIX
IpoayKToB. I'mapupoBanue. Peakuuu mpuCcOeAUMHEHUs TaJIOT€HOB, rajlOre€HOBOJOPOIOB, BOJBI.
Tpumepuzanus u auMepusauus anerusneHa. Peaknum 3amemenus. KucinoTrHele cBolcTBa
QJIKUHOB C KOHIIEBOM TpOMHOM cBs3bl0. AnerwieHuabl. ['openue anerwieHa. OKuciieHue
QJIKUHOB pacTBOPOM IlepMaHraHara kanus. [lonmydeHuwe aneTwieHa NIHMPOJIM30M METaHA U
KapOuaHbeM  MeTofoM. CHHTE3 aIKMHOB —AIKWJIMPOBAaHMEM aueTHiIuaAoB. IIpumenenue
aneTtwieHa. ['opeHue anerniieHa Kak HICTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM I CBApKHU U
PE3KU METaJIOB.

Apenbl. Vcropusi otkpbitus OeH3ona. COBpEMEHHBIE TPEACTaBICHUS 00 SJIEKTPOHHOM H
IPOCTPAaHCTBEHHOM cTpoeHuH OeHzona. OOmias gopmyna apeHoB. M3omepus 1 HOMEHKJIaTypa
roMoJIOTOB OeH3o:1a. M3oMepus Au3aMenIeHHbIX O€H30JI0B Ha mpuMepe KcuioioB. dusznyeckue
cBoiicTBa OeH301a. XuMUUeckue cBoicTBa OeH3ona. Peakuuu 3amereHust B OEH30JIbHOM sifpe
(anexkTpouabHOE 3aMelleHHe): TaJOreHHPOBAaHUE, HUTPOBAHHE, AIKUIMpOBaHME. Peakimmm
IOPUCOEIUHEHUsT K OeH30iy (IHIpUpOBaHME, TaJOr€HUPOBaHME (XJIOPUPOBAHUE HA CBETY)).
Peaknust ropenunsi. OcCOOCHHOCTH XMMHYECKHX CBOWCTB QJKWJIOCH30JIOB Ha MPUMEpPE TOIYOJIa.
B3auMHoe BiMsAHHME aTOMOB B MoJieKysie Tosyoida. llpaBuia opueHTanuu 3aMecTuteneil B
peakuusax 3aMelieHus. XJopupoBaHue Toiyosia. OKucIeHue alKuiIOEH30J0B PpPacTBOPOM
nepMaHraHara kKanus. lanoreHupoBaHHe anKWIOEH30J0B B OOKOBY wenb. HutpoBaHue
HuTpoOensona. [lonyuenue 6eH3ona u ero romonoros. [IpumMeHenrne romos1oroB 6eH3o7a.

I'eneTnyeckas cBs3b MCXKAY pa3jiIMUHbIMU KJIaCCaMH YIJICBOOOPOJ0B. KadgecTBeHHBIC pCaknuuun
Ha HCIIPCACIBbHBIC YIITICBOAOPOABI.

I'asioreHonpoun3BoaHbIE YIJIEBOJOPOIOB.

Peakuuu 3amemnieHusi rajgoreHa Ha THUIPOKCHII, HUTPOTPYNIy, LHHAAHOTPYNIY, aMUHOTPYIMIY.
[elicTBue Ha rajoreHNpOU3BOAHBIE BOAHOTO M CIHMPTOBOIO pactBopa mienouu. CpaBHEHUE
PEaKIIMOHHONW CITOCOOHOCTH AJIKWII-, BUHWI-, PEHWI- U OCH3WITATIOTeHHI0B. B3anmoneiicteue
JMTaJIoreHaJKaHOB ¢ MarHueM M IIMHKoM. [loHsaTHE 0 METaJUIOOPTaHUYECKUX COEANHEHUSIX.
HCHOJ’IBSOBaHI/IC FaJIOFeHOHpOI/ISBOI[HI)IX B 6I)ITy, TEXHHUKEC U B CUHTEC3C.

Hemoncmpayuu. 1. CoctaBieHue Mojeleldl MOJEKyJ ajkaHoB. 2. bpoMupoBaHMe rekcaHa Ha
cBety. 3. 'opeHue MeraHa, 3TuieHa, aneTuieHa. 4. OTHoleHe MeTaHa, STUICHA, alleTUIICHA U
OeH301a K pacTBOpaM MepMaHraHaTta Kajaus U OpoMmHou Boze. 5. [lomyyenue sTusieHa peaxiuen
JeruapaTanuu 3taHona. 6. [lomyyenue anerniaeHa ruipoian3oM kapouaa kainpuus. 7. Okucienue
TOJIyoJla pacTBOpOM mnepMaHranara kamusd. &. [lomydyeHue ctupona aenoaumepusanuent
MOJINCTUPOJIA U UCTIBITAHUE €r0 OTHOLIEHMSI K pacTBOPY II€pMaHIraHaTa Kajusl.

3.3. Kucaopoacoaep:kamye opraHudeckue coelMHeHUus

Cnuptsl. Knaccudukanus, HOMEHKIATypa ¥ HM30MEpHUS CIHUPTOB. [ 'OMONOTHYECKUU psn |
obmas ¢opmyna TpeneTbHbIX OJHOATOMHBIX CHUPTOB. DU3WYECKHE CBOWCTBA MPEIEIThHBIX
OJHOATOMHBIX CIUPTOB. BOAOPOIHAS CBA3b MEXKAY MOJIEKYJIAMU U €€ BJIIUSHHUE Ha
(du3NYecKue CBOWCTBAa CIHUPTOB. XWMHUYECKHE CBOMCTBA CHUPTOB: KHCIOTHBIE CBOWMCTBA
(B3auMOJICHCTBHE C HATPUEM KaK CIOCOO yCTAHOBJICHUS HATWYHS THIPOKCOTPYIIINHI); PEAKIHH



3aMeIeHUs] THAPOKCWIBHON TPYMIBl Ha TaJllOTeH KaK CIOCO0 TMOJIydeHUs PacTBOPHUTENEH;
MEXMOJIEKYIISIPHAs U BHYTPUMOJICKYJISIpHAS JIETHApATalus; o0pa3oBaHUE CIIOKHBIX 3(PHPOB C
HEOPraHMYECKMMU W OPraHMYECKMMHU KHCIOTaMU; ropeHue; okucieHue okcuaom memu (II),
NOJKUCIICHHBIM ~ PacTBOPOM  IIepMaHraHata  Kajus, XpPOMOBOW  CMEChIO;  PEaKIHU
YIICBOJOPOAHOTO paguKkana. AJKOTONATHL. [WApONW3, alKWwiIMpoBaHHE (CHHTE3 MPOCTHIX
a3¢upoB o Buibsimcony). Ddupsl pochopubix KucmoT. [IpoMBINIICHHBIM CHHTE3 METaHOJA.
[Tomyuenue oTaHONAa: peakus OpOXKEHUsS TIIOKO3bI, TUApaTalus dSTwWieHa. llpuMeHeHue
MeTaHoJIa U dTaHosa. Du3ronornyeckoe ACWCTBUE METAHOJA M 3TaHOJIa Ha OPraHU3M YeJI0BeKa.
MHoroaroMHble CHUPTHI. DTWICHIJIMKOIb W TJHMICPUH KaK MPEICTABUTEIH TPEICIIbHBIX
MHOT'OATOMHBIX CIIUPTOB, HX (PU3UYECKUE M XUMHUYECKHE CBOicTBa. KauecTBeHHasr peakius Ha
MHOTOQTOMHBIC CIUPTHI M €€ IPUMEHEHHUE JJIsl PACIIO3HABAHUS TIIMIIEPHHA B CoCTaBe
KOCMETHUYeCKUX cpefcTB. CHHTE3 JTMOKCaHa M3 ATUJICHIVIMKOJISA. TOKCHYHOCTH ATHJICHTIIHKOJIS.
[TpakTHYeckoe MpUMEHEHUE ITUIICHTIINKOIIS U TIUICPUHA.

IIpocthie 3¢guUpBI Kak HU30MEpPHI IPENEIbHBIX OJHOATOMHBIX cHUPTOB. CpaBHEHHE HX
bu3NYeCKUX M XUMHUYECKHX CBOMCTB CO crnupTaMu. Peakuus paciieruieHusi MpocThiX 3(UpOB
MO0JI0BOJIOPOIOM.

®enoubl. CTpoeHue, mzoMepus M HOMEHKIaTypa (eHosioB. B3auMHoe BIUSHUE aTOMOB B
Monekyne (enona. duzndeckne W XMMHUYECKHE CBOWCTBA (peHONAa M Kpe3osioB. KucimorHbie
CBOIicTBa (DEHOJIOB B CpPaBHEHUHU CO CIIHMPTAMH: PEAKUUU C HATPUEM, TUAPOKCUIOM HATpUS.
Peaknuu 3amemeHust B OEH30IbHOM KOJIBIIE (TajlOreHUpOBaHUE (OpOMUpPOBAHUE), HUTPOBAHUE).
Oxucnenue ¢enonon. KayecrBennole peakiuu Ha (enon. [lomyuenue ¢enona. [lpumenenue
denomna.

KapOonunbHble coennHeHHsi. AJibJAerubl U KeTOHbI. DJICKTPOHHOE W IMPOCTPAHCTBEHHOE
CTpoeHHEe KapOOHWIBHOM TpYIIbI, €€ MONAPHOCTh M MojsipuzyemMocTh. Kiaccudukanus
AJIBACTUAOB WU  KCTOHOB. CTpOeHI/Ie MNpEaACIIbHBIX  AJIbACTUAOB. T'omonornueckuit pAan,
HOMEHKJIaTypa, H30MEpHUsl MpeAeNbHbIX anpiaerugoB. CTpoeHHE MOJEKyJbl —aleToHa.
['omonoruyeckuii psi, HOMEHKJIAaTypa M m3oMepus KeroHoB. OOmas (opmyna npenenbHBIX
anpaeruioB U keroHoB. Dusnueckue cBoHCTBa (hopManbAeruia, aleTanblIeruaa, aneToHa.
XUMHUYECKUE CBOMCTBA NMPEAENBbHBIX albJIETUI0B U KETOHOB.. Peakiuum nmpucoeanHEHHs] BOJBI,
CIIUPTOB, IIMAHOBOJOPOJA U THIApocylbdura Harpus. CpaBHEHHE PEAKIMOHHOW CIOCOOHOCTHU
AIBACTUAOB U KETOHOB B PCAKIUAX MPUCOCAVHCHUS. PeaKHI/H/I 3aMCHICHUA aTOMOB BOAOpPOAa
npu yriepoaHoM aToMme Ha ranoreH. [lomumepmsamus Qopmanpiernga u aneTanbIerujia.
Okucinenne KapOOHUIBHBIX coeAuHeHUH. (OCOOCHHOCTHM peaklUd OKHUCICHUS —alleTOoHa.
CpaBHEHHUE OKUCIIEHUS allbJIETUI0B U KETOHOB. ['unpupoBanue. Boccranosnenue
KapOOHWJIbHBIX COEIMHEHUN B CcHHUpPTHL. KauecTBeHHbIE peakUMM Ha aJlbJETHJIHYIO TPYIIY
(peakuus «cepeOpstHOTO 3epkanay, Bzaumopeicteue ¢ ruapokcunom meau (II)). Ocobennoctu
dbopmanbreruaa. IlomydeHue mnpenenbHBIX albIETHAOB: OKUCIEHHUE CIUPTOB, THUIpaTaIus
anerunieHa (peakuus KydepoBa), OKMCIEHHEM STHJIEHA KHUCIOPOJIOM B MPUCYTCTBUU XJIOpUIA
nawtanug (II). [TonyueHnue aleToHa OKMCICHUEM MPOIMAHOIA-2 U PA3NIOKEHUEM KaJbIIUEBOU WITH
OapueBoil COJNM YKCYCHOM KHCIOTHI. TOKCHYHOCTH ajbAETHAOB. BaxkHeilline mpeacTaBUTeNd
AIBACTUIOB U KCETOHOB: q)OpMaJ'II)I[eFI/II[, yKCyCHI)II\/’I AIbACTUA, allCTOH M HX IPAKTUYCCKOC
HCIIOJIb30BaHUE.

KapOonoBble kucaorbl. CTpoeHHEe TMpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccudukanus, wusoMepuss H HOMEHKJIATypa KapOOHOBBIX KHUCJIOT. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIIbHOM rpynmbl. ['oMonorudeckuit psa u odmiast popmyina
IpelelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Dusnueckue CBOWCTBAa MpPeAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT Ha IpHMEpPEe MYpPaBbHHOH, YKCYCHOH, HpPONHOHOBOM,
NaJIbMUTUHOBOM M CTE€apuHOBOM KUCIOT. BoopoaHbie cBA3M, acconualis KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA MPEIETbHBIX 0JIHOOCHOBHBIX KapOOHOBBIX KUCIOT. KucioTHble cBoiicTBa



(M3MEHEeHHEe OKpPacKU MHIUKATOPOB, PEAKIIUU C aKTUBHBIMH METaJUIaMH, OCHOBHBIMU OKCHJAMH,
OCHOBaHUSIMH, coyiiMH). VI3MeHeHue cuiibl KapOOHOBBIX KHCIOT HpU BBEACHUM JOHOPHBIX U
aKIENTOPHBIX 3amectuTeneil. B3anmMonelicTBre KapOOHOBBIX KHCIOT €O CHUpPTaMH (peakuus
sTepuUKaIui), 0OpaTUMOCTh peakiuu. [ ajoreHupoBaHUE KapOOHOBBIX KHCJIOT B OOKOBYIO
nenb. OcoOEHHOCTH XMMHUYECKHUX CBOWCTB MYypaBBbMHOW KHCHOTHL llomyueHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE aJbJACTUIOB, OKHCIICHUE TEPBUYHBIX CITUPTOB,
OKHUCJICHHE AaJIKaHOB M QJIKEHOB, TUAPOJIN30M TIE€MUHAIbHBIX TpUrajoreHunos. llomyuenue
MYpPaBbUHON U YKCYCHOM KHCJOT B IPOMBIILICHHOCTH. [[puMeHeHne MypaBbUHON U YKCYCHOM
KHCJIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTBI: 00IIME CIOCOOBI MOTYYEeHHUsI, 0OCOOCHHOCTH XUMHUECKUX
cBoiicTB. I1laBeneBas 1 MaOHOBAsI KUCIIOTA KAaK MPEACTABUTENN TUKAPOOHOBBIX KHCIIOT.

HenpenenbHble 1 apoMaTUyeCKHe KUCIOThI: 0COOEHHOCTH MX CTPOEHUs U CBOMCTB. [IpuMeHeHue
OCH30MHON KHCIOTBL. ApOMaTHYECKHE AMKAapOOHOBBIE KUCIOTH ((TayneBas, mzodTaneBas u
tepedTaneBas KUcIOThl). [loHATHE O T'MIPOKCUKApPOOHOBBIX KUCIOTAX M UX IPEACTABUTEIAX
MOJIOYHOM, JINMOHHOM, I0J0YHOM M BUHHOHN KHCJIOTaX.

Bricmue NpeaACIbHBIC W HCIIPCACIIbHBIC Kap60HOBI)I€ KUCJIOTEL. 3HAaueHHE U IMPUMCHCHUC
Kap6OHOBLIX KHCJIOT.

@OYHKUHMOHA/IbHbIE NPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. XJIOPAHTHUAPUIBI U AHTUAPUIBI
KapOOHOBBIX KHCJIOT: MOJydeHue, ruaposn3. [lomydeHne CI0XKHBIX d3PUPOB C MCIOIH30BAHUEM
XJIOPAHTHAPUIOB U aHTHJIPUIOB KHCIIOT.

Caosxnbie 3¢upsbl. CTpoeHHe, HOMEHKIIATypa U U30MepHsl CIIOKHBIX 3pupoB. Cli0KHBIE 3(UPbI
KaK M30Mepbl KapOOHOBBIX KUCIIOT (MEKKIIaccoBasi n3omepus). CpaBHeHHE (PU3UYECKIX CBOWCTB
U PEAKLHMOHHOM CIIOCOOHOCTH CIIOXKHBIX 3(HUPOB U H30MEPHBIX UM KapOOHOBBIX KHUCIIOT.
I'mapomu3  crnoxHbIXx  3¢upoB. CHocoObl TOMYYEHHUS CIOXKHBIX d3(UPOB: sTepuduranms
KapOOHOBBIX KHUCJIOT, AalMJIUPOBaHHE CHUPTOB U QJIKOTOJATOB TaJlOr€HAaHTUpUIAMH- U
aHTUJIpU/IaMU, AJIKWJIMPOBaHUE KapOoKcuaaT-uoHoB. [IpumMeHeHue coKHbBIX 3(UPOB B MUIIEBON
U approMepHON MPOMBIIIJIEHHOCTH.

AMI/IIIBI KﬁpﬁOHOBbIX KHCJO0T: IIOJTYUCHHUE U CBOIMCTBA Ha npuMepe arieramujia.

Coun KapﬁoHOBLIX KHCJI0T, UX TEPMUYCCKOC PaA3JIOKCHUE B IMPUCYTCTBHUHU LICIIOYH. Cunres
Kap60HI/IJ'IBHI)IX COC}II/IHGHI/Iﬁ PA3ITOKCHUEM KAJIBIUCBBIX coleit Kap6OHOBI)IX KHUCJIOT.

Jemoncmpayuu. 1. B3aumoaeicTBue HaTpus ¢ 3TaHOJIOM. 2. OKUCIICHHE 3TAHOIA OKCHUIIOM MEIH
(II). 3. T'openue stanona. 4. B3aumoneicTBre TpeTOYTHIOBOTO CIIUPTA C COJITHOM KUCIOTOM.

5. Nonodopmuas peakmus. 6. OnpeneneHue aabIeruoB MPU MOMOIIN Ka4eCTBEHHBIX PEAKITUH.
7. OxucneHue aapAerua0B IEPMAHTaHATOM KaJusl.

Jlabopamopnvie onvimul. 1. CpoiicTBa 3THIOBOrO crnupra. 2. CBolicTBa IIMLIEPHHA.
3. CaoiictBa ¢enona. 4. CpoiictBa ¢opmanuna. 5. CBoiictBa ykcycHOM kucnotel. 6. Conu
KapOOHOBBIX KUCIIOT.

3.4. A30T- 1 cepocoaepxamme coeJUHEHUs

Amunbl. Knaccudukanuss mo Ty yriaeBOJOPOAHOIO pajuKaia M YHUCIYy aMHHOIPYNN B
MOJIEKYJIe, HOMEHKJIaTypa, U30Mepusi aMMHOB. llepBUUHbIE, BTOPUYHBIE U TPETHUUHBIE AMUHBIL.
OJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MNpEIEIbHBIX aMUHOB. (DHU3MYeCKHne CBOMCTBA
aMUHOB. AMUHBI KaKk OpraHMYECKHE OCHOBAaHHUA: pPEaKIUM ¢ BOXOM, kuciaoramu. Coau



anKuiIaMMoHus. Peakius ropenus aMuHOB. AJTKUJIMPOBAHUE U allUJIMPOBaHUE aMUHOB. Peakiuu
aMUHOB C a30TUCTOM KuCioTOM. IlomydeHne aMHMHOB aJIKWIMPOBAaHHEM aMMHUaka U
BOCCTAHOBJICHUEM HHUTPOIPOU3BOAHBIX YIJIEBOJOPOAOB, M3 crUpTOB. [IprMeHeHne aMHUHOB B
(dbapMaleBTUYECKON MPOMBIIIIEHHOCTH. ApoMaTHUYeCKUe aMUHBl. AHWINH KaK IMPEJACTaBUTENb
apoMaTtnueckux aMuHOB. CTpoeHue aHWIMHA. B3aumHOE BIIMSHHE TPYINl aTOMOB B MOJIEKYJIE
aHwIMHa. BriusHue 3amecTuTeneil B apoMaTHuecKoOM siIpe Ha KUCIOTHbIE 1 OCHOBHBIE CBOMCTBA
apwiaMuHOB. [IpuumHbl OcnabiieHHs] OCHOBHBIX CBOMCTB aHWIMHA B CPaBHEHUU C aMUHAMU
MpeleNbHOro psna. XUMUYECKUE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOICTBa (B3aUMOJEHCTBHE C
KHCJIOTaMH); pEeaKlMK 3aMELICHNs] B apOMaTHYECKOe AP0 (rajJoreHupoBaHue (B3auMOJICHCTBUE
¢ OpoMHOM BOJOW), HHUTpOBaHHWE (B3aUMOJEHCTBUE C a30THOM KHCJIOTOM); OKHCIICHHE.
[Tonyyenue anwimnHa (peakuus 3UHUHA). AHUIUH KaK ChIpbE JUIsl MPOU3BOJICTBA aHUIIMHOBBIX
Kkpacutenei. CHHTE3bl Ha OCHOBE aHHUJIMHA.

I'eTepoumkibl. A30T-, KUCIOPOJA- U cepocojepkauiue rerepouukiisl. dypan, nupposn, Kak
MpeJCTa-BUTENN MSATUWICHHBIX TeTepouukiioB. Ilpupoga apoMaTHUHOCTH —MSITUYJICHHBIX
FETEPOLMKIIOB. OJEKTPOHHOE CTPOCHHME MOJIEKYJIbl MUPpPOJIa, apOMaTHYECKU XapakTep
Monekynbl. KuciaotHele cBoiictBa mnupposa. [lupuanH Kak MpeacTaBUTENb IIECTUUICHHBIX
FETEPOLMKIIOB. OJEKTPOHHOE CTPOECHHUE MOJIEKYJIbl MHUPUINHA, apOMAaTUYECKUI XapakTep
Mosnekynbl. OCHOBHBbIE CBOMCTBa mNupuavHA. Pasznuune B TPOSBICHUH OCHOBHBIX CBOMCTB
nupposia U NHUpuAuHa. Peaknuu nupuanHa: 37€KTpo(UIbHOE 3aMEIlleHue, T'HAPUPOBaHUE,
3aMelIeHe aTOMOB BOAOPO/Ia B B-ITOJI0KEHUU HA TUAPOKCOrpyIiy. [[MKOTUHBI U UX OKUCIICHUE.
[IpencraBieHue o MypUHOBBIX U TUPUMUIUHOBBIX OCHOBAHUSIX.

Jemoncmpayuu. 1. OcHOBHBIE CBOWCTBa aMUHOB. 2. KadecTBeHHbIE peakIMy Ha aHWIMH. 3.
AHnunmnHoBbIe Kpacutend. 4. O06pa3iibl TeTepOLUKINYECKIX COeTUHEHUM.

3.5. BHoJIoOrn4ecKkn aKTUBHBIE BelIeCTBA

ZKupbl kak ciokHbIe A(UPHI TVIMIICPUHA W BBICIIMX KapOOHOBBIX KHUCJIOT. PacTuTenabHbIC U
JKUBOTHBIE KHUPBI, UX cocTaB. DHU3NUECKUE CBOMCTBA KUPOB. XMMHUYECKHE CBOWCTBA JKUPOB:
TUAPUPOBaHUE, OKHCIeHUe. [MAponu3 WM OMBUICHHE >KUPOB KaK CHOCO0 MPOMBIINIIICHHOTO
MOJIYYSHUS COJIEHM BBICIIMX KapOOHOBBIX KUCTOT. ['maporenusanus xupoB. [[puMeHeHne KUpOB.
Mp14 Kak CONM BBICIIUX KapOOHOBBIX KHCIOT. Motolne CBOCTBA MbLIA.

Yraesoapl. OOmas ¢opmyna yrieBonoB. Knaccupukanus yriaeBogoB. MoOHO-, OIUro- H
nonucaxapuabl. OU3MUECKre CBOWCTBA M HAXOXJICHHUE YIJIEBOJIOB B IpUpoJE (HA NpuMmepe
[JIIOKO3bI U QpyKTO3bl). JIMHEeHas U nukiInueckass GopMbl IIIIOKO3bI U (GPYKTO3bl. DOPMYIIBI
O®umepa nu Xeyopca. [IoHsATHE O TayTOMEpHMH Kak BHAEC H30MEPUM MEXAY LUKIAYECKOW W
auHeHoW (opMamu. XHMMHYECKHE CBOWCTBA TJIFOKO3bl: OKUCIEHHE XJOPHOM I OpoMHOMN
BOJIOM, OKHCJIEHHE a30THOM KMCIIOTOM, BOCCTAHOJICHNE B IIECTUATOMHBIA CIIUPT, U30MEPHU3ALU,
KayeCTBEHHbIE pEaKkIMM Ha TJIOKO3Y (IKCHEpUMEHTaJbHbIE JOKa3aTelabCTBA HATUYUA
aNbJETUIHON M CHUPTOBBIX TIPYyNN B TJIOKO3€), CIHPTOBOE, MOJOYHOKUCIOE OpOXKEHHE.
['MuKo3uIHBIA THAPOKCHI, ero crneuupudeckue cBoiictra. [lonsatue o rauko3ungax. Ilonstue o
IIIOKO3UAaX, MX HaxoxaeHun B npupoze. Ilomydenue rmroko3bl. PpykTo3a Kak H30MeEp
TJIFOKO3BI.

Pu6o3a u nezokcupubosza. [lpumenenue u Ouosiornyeckas poiib yriaeBoaoB. OKHCIEHUE
YIJIEBOJI0OB — MCTOYHMK SHEPTUH KUBBIX OPraHU3MOB.

Hucaxapunpl. Caxapo3a Kak NpeACcTaBUTEIh HEBOCCTAHABIMBAIOIIUX aucaxapuaoB. CTpoeHue,
bu3HYecKrue 1 XUMUYECKHE CBOMCTBA caxaposbl. [ mapomn3 aucaxapuaos. [lomyduenue caxapa u3
caxapHoU cBekIbl. [IpumeHnenue caxapossbl.



[Tonucaxapuasl. Kpaxman, riavkoreH M IeJUT003a Kak Ouojormueckue mnoiumepsl. Kpaxman
KaK CMECh aMHJIO3bl W AMHJIOTNICKTHHA, €ro (PU3WYeCKUEe CBONCTBA. XHWMHUYECKUE CBOHCTBA
Kpaxmaja: THAPOJIM3, KAaueCTBEHHAs peaklus C MOJOM M €€ MPHUMEHEHUE Uil OOHapyXKEeHHS
Kpaxmalia B poaykTax nutanus. llemtronos3a: ctpoenne u (pu3ndeckne CBocTBa. XUMHUCCKUC
CBOICTBa IIEJUTIOJI03bI: THAPOIIN3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. [IpuMeHeHne kpaxmana u
1eJUT0J103bL. [IpakTHyeckoe 3HaYeHUE NOJIMCaxapyioB.

HyxkiaenHnoBble kucaorsl. Hykneosuasl. Hykneotuasl. HykienHoBbIE KHUCIIOTBI KaK IIPUPOIHBIE
nosmmMepbl. CoctaB u crpoenue HykinenHoBbIX kucioT (JJHK u PHK). I'maponu3 HykiIenmHOBBIX
KHCJIOT. POJIb HYKJIEMHOBBIX KUCIIOT B Ku3HeAesTenbHocTH oprann3moB. @ynkuuu JIHK n PHK.
KommiemeHnTapHOCTb. ['eHeTnuecKkuii KoI.

AMuHOKHCI0TBI. COCTaB, CTPOGHHWE UM HOMEHKJIATypa aMUHOKHUCIOT. 1'OMOJOrM4eckuil psn
MpeAeIbHBIX AMUHOKUCIOT. PU3NUECKUE CBOMCTBA IPEIEIbHBIX AMUHOKHUCIIOT.

OcCHOBHbIE AMHHOKHUCJIOTHI, oOpasywuiue 0ejkd. CrocoObl TMOJyYEeHHUS aMHHOKHUCIIOT.
AMHMHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYECKHE COCAMHEHHUS, DPABHOBECHUS B PacTBOpax
aMUHOKHCIIOT. CBOMCTBA aMHUHOKHCIIOT: KHCJIOTHBIE W OCHOBHBIE CBOWCTBA; AalMJIMPOBAaHUE
AMUHOTPYIIIBL, 3TePUPUKALNS, PEAKIMH C a30THCTON KHCIOTOH. KadecTBeHHBIE peakiuu Ha
amMuHOKUCIOTHl ¢ rtuapokcugom wmenu (II). Cnemuduyeckne KadecTBEHHBbIE pEaKlUU Ha
apOMAaTUYECKHE U TEeTEPOLUUKIMUYECKHE aMHUHOKHUCIOTBI C KOHIEHTPUPOBAHHOW a30THOM
KHUCTIOTOM, Ha 1uctenH c aneratoMm cBuHua (II). buonorumueckoe 3HaueHHe O-aMHUHOKHCIOT.
O6nacTy MPUMEHEHUSI aMUHOKHUCIIOT.

HenTuasl, ux crpoenue. llentunHas cBsi3b. AMUIHBIM XapakTep HenTHAHON cBA3M. CuHTE3
NEenTUA0B. ' uaponns nenTuaos.

Beakn kak npupognsle Ouomnonumepsl. CoctaB U cTpoeHue OenkoB. IlepBuuHas cTpykTypa
6enkoB. DepMEHTATHBHBIN THAPOIU3 OeMKOB. BTopwuHas cTpykTypa OENIKOB: o-crmpalb, [3-
CTpYyKTypa. TpeTuuHas u 4eTBepTUYHAs CTPYKTypa O6enKkoB. JucynbduaiHbie MOCTUKU U MOHHBIE
51 BaHJIEPBAaIbCOBBl (TUAPO(OOHbIE) B3aMMOACHCTBUS. XHWMUYECKHUE CBONCTBAa OEIKOB:
THJIPOJIN3, J€HATypalts, KaueCTBEHHbIE (I[BETHbIE) PEaKLMU Ha OEIIKH.

Hemoncmpayuu. 1. PacTBOPUMOCTH YTI€BOAOB B BoJie U 3TaHoue. 2. OOpa3ibl aMUHOKHUCIIOT.
Jlabopamopnvie onvimul. 1. CBoiicTBa rmoko3bl. 2. OmnpezneneHue Kpaxmana B IMPOAYKTax
nutanus. 3. )Kupsl 1 ux cBoiictsa. 4. L{BeTHbIE peakiuu OEJIKOB.

3.6. BbicOKOMOJIEKYJIAAPHBIE COCANHEHUS

OcCHOBHBIE TIOHATHS BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMED, MOJIHMMEP, CTPYKTYpHOE
3B€HO, CTEeNeHb MounMepu3anuu. OCHOBHBIE CHOCOOBI TOIYYEHHUS BBICOKOMOJIEKYISPHBIX
COEIMHEHUI: PEaKIUU NOJUMEpPHU3alMKM U nojaukoHaeHcauuu. Cononumepusanus. CTpoeHue U
CTPYKTypa TOJMMEpPOB. 3aBUCUMOCTb CBOMICTB IOJHMMEPOB OT CTPOEHUS  MOJEKYIL.
Knaccugukanus noaumepoB: IIacTMacchl (IUIACTHKH), 3J1acTOMEpbl (Kaydykd), BOJIOKHA,
koMrio3uThl. COBpeMEHHBbIE IUIacTMacchl  (TUTacTHKK) — (TIOJIMATHIICH,  TOJIUIIPOTIHIICH,
MOJIUCTUPOJL, NOJVBUHUIXJIOPH, ¢dToporutact, HOJMATUIIEHTepedTaar,
aKpuIIOyTaUEHCTUPOIIbHBIIN IIJIACTHK, MOJIMKAPOOHATHI). TepmorumacTuyHble "
TEepMOpeaKTHUBHbIE TOoIUMepbl. DeHonapopmanbaeruiHble cMoibl. KoMIO3UTHBIE MaTepualbl.
Bonokna, ux xmaccupukauus. IlpupogHele M XUMHUYecKue BOJOKHA. VICKyccTBEHHbIE U
CHUHTETHYECKHE BOJOKHA. [loHATHE O BHCKO3e M aneraTHOM BoJoKHe. llonmuapupHeie u
MoJIMaMUJHbIE BOJIOKHA, MX CTpOEHHE, CBOMCTBA. lIpakThueckoe HCIONb30BaHHE BOJOKOH.



Onacromepsl. I[lpuponHblii W CHHTETHYECKHMH KaydyK. Pesmna u »0onuT. Ilpumenenue
MOJINMEPOB.

Jemoncmpayuu. 1. O6pazupl 1wiactukoB. 2. Komnexkuust BosiokoH. 3. ITlonmukonneHcanus
STUJICHIJIUKOJIS C TepedTareBOil KUCIOTOM.

Jlabopamopnvie onvimul. OTHOIIEHHWE CHUHTETUYECKMX BOJIOKOH K pPAacTBOpaM KHCIOT U
IIEJIOYEH.

Pa3zgen 4. XuMus u :Ku3HbL
4.1. Xumuyeckasi TexHoJorusi (XuMusi B NPOMBIILIEHHOCTH)

OcHoOBHbIe IPUHIMIIBI XUMUYECKOH TexHoJoruu. O01ne npeacTaBieHus O MPOMBIIIICHHBIX
croco0ax MoJIy4eHHs] XUMUUECKUX BEIECTB.

IIpou3BOACTBO CepPHOIi KHCJIOTHI KOHTAKTHBIM CrocoOoM. XumusMm mponecca. Ceipbe s
IIPOU3BOJICTBA CEPHOM KMCIOTHI. TeXHOJIOrn4ecKasi cxema Mnpoliiecca, poLecchl U armaparsl.

IIpousBoacTtBo ammmaka. XumusMm npouecca. OnpeneneHue ONTUMAIBHBIX — YCIOBUMN
npoBeeHus peakiuu. [IpuHIMI HUPKYIALNY U €ro pean3alus B TEXHOJIOIHYECKOH cXeMe.

Merannyprusi. UYepnas meramtyprusi. [IpousBoactBo uyryHa. JloMeHHBIH mporiecc (ChIphbe,
YCTPOMCTBO JOMEHHOM Ieuu, XuMu3M Ipouecca). [Ipou3BoacTBO cTamu B KUCIOPOJHOM
KOHBEpTepe U B JeKTponeyax. [{BeTHas meTamnyprus.

Oprannyecknii cuHre3. IlpombliieHHas opranuyeckas Xumus. OCHOBHOW W TOHKHUH
opranuyeckuii  cunre3. Hawmbonee  KpyNMHOTOHHAXXHBIE  IPOM3BOJCTBA  OPTraHUYECKUX
coenuHenuil. IlpousBoacrBo wmetaHona. [lonyuenune ykcycHoll kucioTel. Ceipbe AJid
OpraHUYEeCKON MPOMBIIUIEHHOCTH. [IpobieMa 0TX0A0B 1 MOOOYHBIX MPOTYKTOB.

4.2. XuMus ¥ 3K0JI0THS

XUMHUECKOE 3arpsi3HEHHE OKpYXarolled cpelbl U ero MOCIENCTBHUA. DKOJOrHs U mpodiema
OXpaHbI OKPYKAIOIIEH Cpenbl. «3eIeHas» XUMUS.

Hemoncmpayuu. 1. Cpipbe UIsl IPOU3BOACTBA CEPHOM KUCIOTHL. 2. Mozenab KUIsAIero cios. 3.
Kenesnas pyna. 4. O6pa3ibl CIJIaBOB KeJe3a.

4.3. XumMus ¥ JHepreTuka

[TpupoaHbIe HCTOYHUKH YTIeBOAOPOAOB. IIpupoaHbIi 1 MOMyTHBIA HEPTIHOM ra3bl, KX COCTaB U
ucrionp3oBanne. HedTp kak cmech yrieBonoponoB. CoctaB HehpTH M ee mepepadoTKa.
[lepBuuynas u BropuuHas mnepepabotka HedTu. Ileperonka Hedtu. Kpexkunr. Pudopmunr.
Hedrenponykrsl. OkraHoBoe uwnciao OeH3uHa. OxpaHa OKpyXKarolled cpenpl Ipu
HedTenepepabOTKe U TPaHCIIOPTUPOBKE HeTenpoaykToB. Kamennslit yrons. KokcoBanue yris.
[Nasudukanus yrisg. Okojorudeckue MnpoOaeMbl, BO3HUKAIOIIUE NPU HCIOIb30BAaHUM YIS B
Ka4yecTBe TOIUINBA. AJIbTE€pHATUBHbBIE HCTOYHUKH YHEPTUU.

4.4. Xumus 1 310pOBbe

Xumusa numu. Kupbl, Oenku, yrieBojabl, BUTAMUHBI, (epMeHTHl. PalyoHaabHOE NHUTaHUE.
[Tumessie no6aBku. [Iumesble 100aBkM, UX Kiaccuukanus. 3ampelieHHble U pa3pelieHHbIe
nuieBble 100aBKU. OCHOBEI MTUIIEBOH XUMHU.

Xumus B Meauuuue. [lonarue o ¢papmareBTuyeckoid Xumu 1 ¢apmakosioruu.  Pazpabotka
nekapcTB. JlekapcTBeHHBIE CpelACTBa, WX Kiaccupukauus. IIpoTHBOMHKpPOOHBIE CcpeacTBa
(cynbhaHmIaMuHbIe TpernapaTtl W AHTHUOMOTHKHM). AHAJIBIeTUKHU (aclUpHH, aHaJbIMH,
mapaineramosi, HapKOTHYecKHe aHaiabreTuku). IlpoGiembl, cBs3aHHBIE C MPUMEHEHUEM



JICKapCTBEHHBIX IIpernapaTtoB. BpeaHple NpUBBIUKA W (DAKTOpBI, paspyllaroliie 370pPOBbE
(M30BITOYHOE TOTPEOJICHNE KUPHOM MMHIIHU, KYPEHHUE, YIOTPEOICHUE aIKOT OIS, HAPKOMAHHMS ).

4.5. Xumus B noBceHeBHOM ku3HU KocMeTnueckue u mapgomMepHblie cpeacTBa.

britoBags xummug. Ilousitue o MMOBCPXHOCTHO-aKTHUBHBIX BCHICCTBAX. MOIOIJ_[I/IG U YUCTAIIUC
cpenctBa. OtbenuBatomue cpencrsa. [IpaBuna Oe3omacHoil paboThl ¢ €IKUMU, TOPIOYUMH U
TOKCHUYHBIMH BCUICCTBaAMU, CPCACTBAMU 6LITOBOI7I XUMHUH.

4.6. XuMHsl B CTPONTEJILCTBE
I'unc. UsBects. Llement, Oeron. Kien. I[logOop onTUMaabHBIX CTPOUTENBHBIX MaTEpUAOB B
IIPAKTUYECKOHN AESITEIbHOCTH YEJI0BEKa.

4.7. XuMud B ceJIbCKOM XO035iiCTBe
MuHepanpHbie W OpraHuueckue ynoopenus. CpeacrtBa 3amuThl pacteHuid. [lecturmmbr:
WHCEKTUIUIBI, TepOULIUIBI U QYHTUIUABL. PernenienTs.

4.8. Heopranmyeckue MaTepuaJibl

Crexio, ero Buabl. CuiIMKaTHas NPOMBIIUIEHHOCTb. TpaguIlMOHHBIE ¥ COBPEMEHHBIE
Kepamuueckue Matepuainsl. CBepxnpoBoadias kepamuka. [lonstue o kepmerax, MaTepuaiax ¢
BBICOKOH TBEPJOCTHIO.

4.9. Xumusi B COBpeMEHHOI HayKe

MeTtononoruss HaydHOTO HCCeNoBaHUsA. MeToApl HAaydyHOro mo3HaHus B XUMHHA. CyOBeKT U
00BbeKT HayuyHoro no3Hanus. IlocrtanoBka mnpoGnemel. COop uHpOpMANMM M HaKOIJIEHUE
(dakToB. I'mmoreza u ee OKCIEpUMEHTalbHAas HpoBepka. Teoperuueckoe OOBSICHEHUE
IIOJIyYEHHBIX pPe3yiabTaToB. MHAYKINA 1 AeNyKIusA. DKCIIEpUMEHTAJIbHAS ITPOBEPKA MOJy4YEHHBIX
TEOPETUYECKUX BBHIBOAOB C IIETBIO0 PACHPOCTPAHEHUSI MX Ha Ooyiee MHUPOKUH KPYr OOBEKTOB.
XUMHUUYECKUH aHaIM3, CUHTE3, MOJECIUPOBAaHNE XUMUYECKUX MPOLECCOB U SBJICHUN KaK METo/a
Hay4HOro no3Hanus. HanocTpykTypsl.

Hemoncmpayuu. 1. Iumessie kpacurenu. 2. Kpamenue tkaneit. 3. OrOenuBanue TkaHe. 4.
Konnekuust cpencts 3amuTsl pacteHuid. 5. Kepamuueckue marepuainsl. 6. LlBeTHble cTekna. 7.
[Tpumeps! paboOThl ¢ XUMUYECKUMU 0a3aMH JTaHHBIX.

Tunbl pacyeTHbIX 32124

1. Haxoxnaenue MosekynsapHOi (opMysbl yIiIeBOJOpOAa MO €ro INIOTHOCTH M MaccOBOH jaoie
AIIEMEHTOB, BXOJISIIIMX B €r0 COCTAB MJIH IO MPOAYKTaM CTOPaHUSI.

2. PacueTsl MaccoBOM 10111 (MacChl) XUMHUYECKOTO COETUHEHNS B CMECH.

3. Pacuetsl Mmacchl (00beMa, KOJIMYECTBA BELIECTBA) IPOIYKTOB PEAKILIUU, €CJIM OJIHO U3 BEUIECTB
JaHO B M30BITKE (MMEEeT PUMECH ).

4. Pacyerbl MaccoBOM WM OOBEMHOW JOJM BBIXOAA NPOAYKTAa PEAKIMH OT TEOPETHUYECKU
BO3MOYHOTO.

5. Pacuetsl TemoBoro 3¢ ¢dekra peakuu.

6. PacueTbl 00beMHBIX OTHOIIEHUH ra30B MPH XUMUYECKUX PEAKLIUAX.

7. PacueTsl Macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIM OJHO U3 BEIIECTB
JTAaHO B BHJIE PAaCTBOPA C OIpeIesIEHHONH MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.

9. Pacuem KoHCmaHmul pagHogecus o pasHOB8ECHbIM KOHYECHMPAYUAM 8eLecms.

10. Pacuem pasHogecHblX KOHYEHMPAYUll Geujecms, eciiu U3BeCmHbl UCXOOHbLE KOHYEHMPayuu
eewecms u KOHCMaHma pagHoBeCUs.

11. Pacuem pH pacmeopa cuivhoti Kuciomel u CUTbHO20 OCHOBAHUS, eClU U36eCMHA UX
KOHYEeHmpayus.



4. TemaTHUYECKOE IJIAaHUPOBAaHUE yqeﬁnoro MaTepHaJia 1o rogam oﬁyqe}mﬂ

Xumus 10 knacce, yriyojeHHblii ypoBeHb (3 yaca B Heaenio, Bcero 102 gaca)

Tewma, pazzuen Kou- [TpakTrdeckue u 1abopaTopHbIC PAOOTHI KonTpouib 3HanMi1 OcHOBHBIE BUIbI JEATEILHOCTH
BO yUalmxcs
qaco
B
Tema 1 «IToBTopenue u | 17 | JlabopaTopublii ombiT 1. Peakumu wonHoro | KorrponsHas padora | CiymaHue OObsICHCHHH yUUTEISL.
yriayOieHue 3HaHu» yaco | oOMeHa Nel mo teme Crnymanue U aHanu3 BBICTYIUICHUN
B | JlabopaTopHublii onibIT 2. CBOMCTBA KOJUTOMAHBIX | «OCHOBBI XUMHI CBOMX TOBAPHUILIEH.
pacTBOpOB CamocrosiTenbHas pabota ¢
JladopaTropublii onbIT 3. ['unponus comneit Y4€OHHUKOM.
JlabopaTopHslii onbIT 4. [Tonydyenue u cBoiicTBa Cucrematu3zanus yueOHOro
KOMIUIEKCHBIX COEIMHEHUN MaTepuaia.
Brimmonnenue nabopatopHbix paboT.
Brinosinenue 3aganuii mo
pazrpaHU4YeHUIO TOHSATHH.
BrinonHeHue 1eno4ek XuMu4eckux
IIPEBPALLCHUI.
Tema 2. «OcHosuble | 13 -Cnymanue oObsICHEHUH yuuTess.
MIOHATHSI OPTAaHUYECKOH | Yaco -CnymaHnue 1 aHalau3 BBICTYIUICHUN
XUMUN» B CBOMX TOBapUUIEH.
Tema 3 26 IIpakTnyeckas padora Ne 1. KonTponbHas -CamocrosTenbHas paboTa ¢
«YTIeBOAOPOIBI» yaco | «M3roroBieHue MOJEIEH MOJIEKYJT pabota Ne 2 Y4E€OHUKOM.
B OprannyecKux BEIIECTB 0 TeMe -Brinonnenune 3ananuii no
IpakTuyeckasi pa6ora Ne 2, «YTIeBoI0pOabD) pa3rpaHUYECHUIO MOHATHUH.
«[lony4yeHue 3TUIEHA U U3YUYEHUE ETO CBOWCTB)» -Cucremarusanus ya4eOHOTO
MaTepuaia.
Tema 4. 18 JlabopaTopHslii onbIT 5. CBolicTBa KonTponbHas -Habnronenue 3a 1eMOHCTpalUsIMu
«Kucnopoaconepxa- 4aco | ATWJIOBOIO CIUpTAa. pabota Ne 3 o YUUTEIIS.
L[1M€ OPTAaHUYECKHUE B JlaboparopHblii onbIT 6. CBOMCTBA teme «Kucnopon- -IIpocMoTp y4eOHBIX (UITHMOB.
COEOUHEHUS TIIUIEpHUHA. coZepIKaIme -AHamm3 rpaQMKoB, TaOJIHUII, CXEM.




JlabGoparopHubiii onbIT 7. CBOMCTBA OpraHuYeCcKue
denona. COCTUHEHUS
JlaGoparopubiii onbIT 8. CBOlCTBa
dbopmanuHa.
JlaGoparopubiii onbIT 9. CBOliCcTBa
YKCYCHOM KHCIIOTBI
Jladoparopubiii onbIT 10. Conm kKapOOHOBBIX
KHUCIIOT
IIpakTuyeckas padora Ne 3.
«[Tonyyenue GpoMdITaHaY.
IIpakTnyeckas padora Ne 4.
«[Tony4yenue ameToHa.
IIpakTuyeckas padora Ne S.
«[lony4yeHre yKCYCHOW KHCIOTHI M H3y4€HHUE €€
CBOMCTB.
IIpakTyeckas padora Ne 6.
«CuHTe3 STUIIAIeTaTa»
Tema 5. «A30T — 1 5
cepocoJeprKaIiye qJaco
OpraHHYECKHe B
BELIECTBA»
Tema 6. 16 JlabopaTopusiii onbiT 11. CBolicTBa KonTponbHas
«buonornuecku gaco | ['moko3 pabota Ne 4 o
aKTUBHBIC BEILIECTBA» | B JlaGopaTopHsbiii onbiT 12. TeMe «A30Tconep-
Omnpenenenue kpaxmaia B IPOAYKTaX MUTAHUS. xKampe W Owuoo-
Jladoparopublii onbIT 13. J)Kupbl 1 UX CBOMCTBA. | THUYECKHU AKTUBHBIC
JlaGoparopubiii onbIT 14. [[BeTHBIE OpPraHUYECKHUe
peakiuu OeJIKOB. BELIECTBA»

IIpakTuyeckast padora Ne 7.

«I'mpponu3 kpaxmanay.

IIpakTuyeckass padora Ne 8.
«MneHTuukanus opraHMueCcKuX BEUIECTBY.

-O0BscHeHNE HAOIFOJaEMBIX
SIBJICHUH.

-U3ydenue ycrpoiicTBa mpuOOpoB
10 MOJIETISIM U YepTEekKaM.

-AHanu3 mpoOJIEMHBIX CUTYyAITHi.
-ITocTaHOBKa ONIBITOB.
-Brinonnenue ¢ppoHTaIBHBIX
1ab0paTOPHBIX padoT.
-ITocTpoenue runores3sl Ha OCHOBE
aHaJIN3a UMEIOIIMNXCS TAHHBIX.
-IIpoBeneHue uccienoBaTenbCKOro
IKCIIEPUMEHTA.

-MopenupoBanue u
KOHCTPYHPOBAHUE.

-Hanucanue pedepaToB u q0KI1a7I0B.
-Ananmus popmy.

-Penienune TeKCTOBBIX
KOJTMYECTBEHHBIX U KAU€CTBEHHBIX
3azay.

-BeinonHeHne 1enoYexk XuMUYeCKUX
IIPEBPALLCHU.

-BrImmonnHeHue 3a1aHuii mo
pazrpaHU4YeHUIO TOHATHH.




Tema 7
«BBICOKOMOEKYIISP-
HBIE COCIMHEHUS»

6 JlaGopaTopHblii onbIT 15.
yaco | OTHOIICHHE  CHHTETHYECKHX  BOJIOKOH K
B pacTBOpaM KHCJIOT U IIEIOYCH.

IIpakTnyeckas padora Ne 9.
«Pacno3HaBaHue IJIaCTMACC).
IpakTnyeckass padora Ne 10.
«Pacno3naBaHue BOJIOKOH»

Pe3epBHOe Bpems Ha
MIPOBEICHUE
OOIIEIIKOIBHOTO
«TIIOTPYKEHUS»,
AAMHUHUCTPATUBHBIX
KOHTPOJIBHBIX pa0dOT H

7p.

qac

BCET'O

102 | J/O 15 IT/P 10

Xumus 11 knace, yriay0/ieHHbIN ypoBeHb. 3 yaca B Hejeq10, Beero 102 yaca

Tema, paznen Koui-Bo [IpakTuueckue u 1abopaTopHbie PabOTHI KonTposib 3HaHMi OcHOBHBIE BUIBI EATETLHOCTH
4acoB y4damuxcs
Tema 1 «Hemeramnen» 31luac | JlaGopaTopHsbiii onbIT 1. [Tonydyenue xnopa | Konrponsnas pabora Nel | Caymanue oObsICHEHUN yUUTEN.

Y U3YYEHHE €r0 CBOICTB

JlabopaTopHslii onbIT 2. CBOiicTBa
XJIOpcoAepKalux oToenuBaTenei
JlabopaTopHblii onbIT 3. CBOMiCcTBa
Opoma, fio/1a 1 ux comei

JlabopaTopHblii onbIT 4. JlabopaTopHbIi
onbIT 4. 3yueHue

CBOWCTB CEPHOM KHMCIIOTHI U €€ COJIEN

10 TEMEC
«HemeTtamnmb»

Cnymanue 1 aHanu3
BBICTYIUIEHUH CBOUX TOBapHILEH.

CamocrositenpHas paboTa ¢
Y4EOHUKOM.

PaboTa ¢ Hay4HO-TTOMYJIIpHON




JlaGopaTropHbliii onbIT S. M3yueHue
CBOMCTB BOJHOT'O pacTBOpa aMMHAKa.
JlabGoparopHbiii onbIT 6. CBONCTBa
COJIE aMMOHHUS

JlabGoparopubiii onbIT 7. KauecTBeHHas
peakius Ha KapOOHAT-HOH
JlabGoparopubiii onbIT 8. McnibiTanue
pacTBopa cuinMKara HaTpus
WUHUKATOPOM.

JlaGopaTopHblii onbIT 9. O3HaKOM-
neHue ¢ 00pa3laMu IPUPOTHBIX
CHJIKAaTOB

IIpakTnyeckas padora Ne 1.
Pemenne OKCIICPUMCHTAIIBHBIX

3aza4 1o teme «l anoreHn»
IIpakTnueckas padora Ne 2.
Pemrenne skcnepuMeHTaIbHBIX

3a7a4 1Mo TemMe «XaJlbKOr€HbI»
IIpakTnyeckas padora Ne 3.
«[lonyyeHnne aMMuaka u U3y4eHuUe ero
CBOWCTBY.

IIpakTnueckas padora Ne 4.
Pemenue skcnepuMeHTaIbHBIX

3a/1a4 1o TeMe «DJIEMEHTHI
MOATPYIIBI a30Ta»

Tema 2. «O0mme
CBOMCTBA METAJLIIOB

2 yaca

JIUTEPaTypPOii;

OT160p U cpaBHEHHE MaTepUasa
M0 HECKOJIbKUM UCTOYHHUKAM.

Hanwucanue pedepatoB u
JIOKJIa/I0B.

Pemenue TeKCTOBBIX
KOJIMYCCTBCHHBIX U

Ka4CCTBCHHBIX 3a1a4.

Beinonnenue 3aganuii no
pa3rpaHUYCHUIO MIOHATHUH.

Cucremartu3zanus yaeOHOTO
Mmarepuarna.

Hao0nronenue 3a
]IGMOHCTpaIII/ISIMI/I y‘lI/ITeJ'ISI .

ITpocMoTp yueOHBIX (PUIBEMOB.
AHanu3 pUCYHKOB, Ta0JIUII, CXEM.

OO0BbsicHeHNE HAOIIOJaEMBIX
SIBJIEHUH.

N3yuenue ycTpoicTBa npruOOpoB
10 MOJIETISIM U YePTEkKaM.




Tema 3 «MeTtamnbl
[JIABHBIX MTOATPYIII

11
4acoB

JlaGoparopusbiii onbiT 10. Oxpamiu-
BaHUE IUIAMEHU COEIUHEHUSIMU
IIEJIOYHBIX METAJIJIOB
JlabopaTopuslii onbIT 11. O3HaKOM-
JICHUE ¢ MUHEpaJlaMi U BaKHEHIIIUMHU
COEIMHEHUSIMU ILIEJTOYHBIX

METaJJIOB

JlabopaTopublii onbIT 12. CBOlicTBa
COEIMHEHUI MIETOYHBIX METAIIIOB
JladopaTopublii onbIT 13. Oxpacka
IJIAMEHH COEIMHEHUSIMU IEeJI0YHO-
3€MEJIbHBIX METAJIOB
JladopaTopublii onbiT 14. CBOliCTBa
MAarHMs U €ro COeIMHEHUN
JladopaTtopublii onbiT 15. CBolicTBa
COCAMHEHUI KaJIbLIUS
JlabopaTtopHslii onbIT 17. CBolicTBa
AJTFOMUHUS

JlabopaTopHblii onbIT 18.
CBoiicTBa COCTMHEHUM aTIOMUHUS
IIpakTnyeckas padora Ne S.
Pemenue skciepuMeHTAIbHBIX

3a/1a4 o Teme «MeTaibl TJIaBHbIX
MOATPYII»

Tema 4 «MeTamibl
MOOOYHBIX MTOATPYIII

17
4acoB

JladopaTtopuslii onbIT 20. CBoOlicTBa
COEIMHEHMI Xpoma

JlabopaTtopHslii onbIT 21. CBolicTBa
MapraHiia ¥ €ro COeJMHeHU N
JlabopaTopHblii onbIT 22. M3ydeHne
MUHEPAJIOB JKeje3a

JlabopaTopHblii onbIT 23. CBOlNCTBa
Keneza

JlabopaTtopHslii onbIT 24. CBolicTBa

KonTponbHas
pabota Ne 2 o
Teme «MeTaib»

AHanu3 npoOJIEMHBIX CUTYaIlUM.

Pemrenne SKCIICPUMCHTAJIbHBIX
3aga4.

ITocTaHOBKA OIILITOB AJIS
JIEMOHCTpAITNH KJIACCy.

[TocranoBka hpoOHTATBHBIX
OTIBITOB.

Bremonaenne GppoHTATBHBIX
J1a00paTOPHBIX padoT.

Breimmonnenue paboT npakTUKyMa.

HOCTpOCHI/Ie TUIIOTE3bI HA OCHOBC
aHaJIn3a UMCIOIHXCA JaHHBIX.

Pa3zpaboTka u npoBepka
METOJIMKH IKCIIEPUMEHTATLHOM
paboTHI.

IIpoBeneHune
HCCIIEN0BATEIBCKOTO
JKCIIEPUMEHTA.

MoaenupoBanue u
KOHCTPYHPOBAHUE.




Me€[IY, €€ CIUIABOB U COEIMHEHUI
JlabopaTopHublii onbIT 25. CBolicTBa
LIMHKA U €r0 COeIMHEHUN
IIpakTHyeckas

padora Ne 6. «I[lonydeHue MeTHOTO Kyopo-
ca. [lonydyeHnue xeye3Horo Kynopoca»
IIpakTnyeckas padora Ne 7.
Pemrenue skcnepuMeHTAIbHBIX

3a11a4 1o TemMe «MeTasuibl TOOOYHBIX
MIOATPYIII

IIpakTnyeckas padora Ne 8.
«Ilonyuenne conu Mopa»

Tema 5 «Ctpoenue 8 yacos

BELIECTBA»

Tema 6 «Teopernueckoe | 17 JlabopaTopublii onbIT 26. Karanu- KonTponbHas

OMHMCaHUE XUMHUYECKUX YacOB | THUECKOE Pa3sIOKEHHUE TIEPOKCHIA pabota Ne 3

peaxiuii» BOJIOpO/Ia o reMe «Teoperu-
IIpakTnueckas padora Ne 9. YEeCKHE OCHOBBI
«CKOpOCTh XUMHUECKUX PEAKLU. XUMUN
XHUMUYECKOE PABHOBECHEY

Tema 7 «Xumuueckas 7 yacoB

TCXHOJIOTHA»




Tema 8 «Xumus B 34yaca | JlabopaTopHblii onbIT 27. 3HAKOMCTBO C
MMOBCETHEBHOMN KUZHH MOIOILIMMHU CPEACTBAMU
Tema 9 «Xumus Ha 24aca | JlabopaTopHblii onbIT 28. Kien
ciryx0e oOmecTBay JlabopaTopHbIii onbIT 29. 3HAKOMCTBO C
MUHEPATbHBIMH YIOOPEHUSIMHU U U3y4EHUE
HX CBOWCTB
Tema 10 «Xumus B 3 yaca KoHntponbnas
COBPEMEHHOU HayKe» pabota Ne 4.,
«HToroBas
KOHTPOJIbHAS
pabotay
PesepBHOE Bpemst Ha 1
IIPOBEJIEHUE
agMUHUCTpaTUBHBIX KP,
OOIIEIKOIBHOTO
MOTPY>KEHHUSI, IIKOJIBHOTO
JTana BCepOCCUNCKON
OJINMITHA/IBI TITKOJTbHIKOB
Uroro 102 J/O29 1II/PY K/P 4




5.KoHTpO/IbHO-N3MepUTEIbHBIE MATEPHAbI

1.

6

INa6puensu O.C. Xumusa. 11 knacc. KoHTponbHbIE W TIPOBEpOYHBIE PabOTHl K y4EOHUKY
O.C.I'abpuensina, I'.I'.JIpicoBoii «Xumus. YriayOneHHbIH ypoBeHb. 11 kimacc»: ydueGHOE
nocobue / O.C.I'abpuensn, JI.1.AcanoBa. — M.: JIpoda, 2016. — 158c.

['abpuensn O.C. Xumusa. 11 kmacc: KOHTpOJBHBIE M MPOBEPOUYHBIE PAOOTHI K YyUEOHUKY
O.C.Tl'abpuensna, [I'.I.JIpicoBoit «Xumust. 11» / O.CTIabpuensn, II.H.bepeskun,
A.A.YmakoBa u ap. — 4-e u3z, crepeotun. - M.: [lpoda, 2007. — 176c.

["a6puensua O.C. Oprannueckas XMMHUsI B TeCTax, 3ajadax, ynpaxHeHusx. 10 kmacc. YueoO.
nocobue s obmieoOpaszoBar. yupexaenwin /  O.C.l'abpuensin, W.I'.Octpoymos,
E.E.OctpoymoBa. — 2-¢ u3j., crepeotun. — M.: apoda, 2004. — 400c.

I"abpuensn O.C., Octpoymos W.I'. Ob0mias xumust B TecTax, 3ajayax, ynpaxHeHusx. 11 ki —
M.: ipoda, 2003.

KonrtponsHo-u3meputensusie Mmarepuaisl. Xumusi: 10 xnace / Cocer. H.IT. Tpoerybosa. — M.
BAKO, 2011. - 112c.

KonrtponsHo-m3meputensasie Mmarepuaisl. Xumusi: 10 kimacc / Coct. H.IT. TpoeryboBa. — M.
BAKO, 2011. - 114c.

10. «Cnam 'MA: Perry EI'D » https://chem-ege.sdamgia.ru/

. MeToauueckue MaTepHuaJibl

1. Epemun, B. B. Metoauueckoe nocodue k yuebuuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HposznoBa u np. «Xumust. YriryoneHHbIi ypoBeHby». 11 kitacc / B. B. Epemun, A. A. [Ipo3nos, U.
B. Epemuna, H. B. Bosikosa, H. B. @upcrosa, 2. FO. Kepumon. — M. : JIpoda, 2018. — 423 c.

2. Epemun, B. B. Meronuueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. .
Tepenuna u np. «Xumus. Yriayonennslii ypoenby. 10 kinacc / B. B. Epemun, A. A. Ilpo3nos, U.
B. Epemuna, B. 1. Maxonuna, O. }0. CumonoBa, 3. 0. Kepumos. — M. : JIpoda, 2018

3. I'abpuensn O.C., OctpoymoB WN.I'. HactonpHas kHura yumrens. Xumus. 10 kmacc. — M.:
Hpoda, 2004.

4. I'abpuensia O.C., JIpicoa I'.I"., BBenenckas A.I'. HacronbHas kHura yuntens. Xumus 11 ki.:
B 2 4. — M.: JIpoda, 2003-2004.

5.

N o

8.
9.

http://www.alhimik.ru TIpencraBieHs! cneayromne pyOpUKH: COBETHI aOUTYPHEHTY,
YYUTEIIO0 XUMHUH, CIIPABOYHHK

http://www.hij.ru/ XKypran «Xumus 1 )KU3Hb»

http://chemistry-chemists.com/index.html DnekTpoHHbI x)ypHAT «XUMUKA U
XUMHSD.

http://c-books.narod.ru JlutepaTypa 1mo XMMuHu.

http://1september.ru / . XXypnan «IlepBoe ceHTIOps»

10. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIN MTOPTAT CO

CChIJIKaAaMM Ha O6pa3OBaTeHLHLIe CaMTHI MO XUMHUH.

11. www.periodictable.ru COopHuK cTaTeil 0 XUMHUYECKHX JIEMEHTaX,

8. Ilu¢posbie 06pa3oBaTe/ibHbIE peCypcehl.

st pa3pa®oTku ¥ IPOBEACHUS YPOKOB XUMHUH, a TAKKE JIJISI CAMOCTOSITEIIHHOM pabOThI
00yJaroIuXCcs Mo MPEeMETY UCTIONB3YIOTCS CIIEAYIOIIHEe 00pa30BaTeNIbHbIE MIATHOPMBI U
CauTEL.

1.

Poccwuiickas anekrponHas mkoina. https://resh.edu.ru/subject/29/



https://chem-ege.sdamgia.ru/
http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://resh.edu.ru/subject/29/

[Mopran «Mos mkona B onliney, https://cifra.school/class/chem/

«Kmace» Anpec caiita: https://www.yaklass.ru/

WurtepreT-ypok (00pa3oBaTesbHbIN BUICO IOpTall) Anpec caiita: https://interneturok.ru/
Hutepuer-yueonuk «OcHOBBI XuMum» Anpec caiita: http://www.hemi.nsu.ru/

Xumus. O0pa3zoBaTeNbHbBII CAlT sl IIKOJIBHUKOB. Anpec caiira: http://hemi.wallst.ru/

: Enunas xomteknus mudpoBbIX 00pa3oBaTelIbHBIX pecypcoB. Aapec caiita: http://school-
collection.edu.ru

Noakown

8. ®dectuBaib negarornyeckux uaen "OTKpeITHIA YPOK' Anpec caiTa:
http://festival.1september.ru/subjects/4/
9. VYuebuuk xumun. Anpec caiira: http://my.mail.ru/community/chem-textbook/

10.  Menama-ypoxku caiita I'Y S0 LHTUCO
https://media.edu.yar.ru/media/index.html?group=21

11.  denepanbHblii HEHTP HHHOPMAILTIOHHO-00Pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

12. Tecrosbie paboTsl o xumuu 11 ximacce https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58

13. IlepconanbHslii caiit yuutens Monoakunoi H.H.
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass

14. O6pazoBarenbHbIi moprai A noAroroBku k ['MA «Pemry EI'D» https://chem-
ege.sdamgia.ru

15. ®UIIU. OtkpeiThiii Oank 3aganuii EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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