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IMosicuuTeIBLHASA 3aIMCKA

Jnist peasin3aluy MporpaMMbl UCTIONIB3YIOTCS Y4eOHUKH U yueOHbIe tocoOust n3 YMK:

[l nenarora:

YueOuuk Xwumusa. 10 kmacc. IlpodunbHbIi ypoBeHb: yueb. nmns o0meoOpa3oBar.
yupexaenuii / B.B. Epémun, H.E. Ky3smenko, B.B. Jlyaun, A.A. /Ipo3gos, B.W. Tepenun. — 5
—e u31., M.: JIpoda, 2021. — 446 c.

Xumus. 11 kmace. YroyOneHusiii ypoBeHb: yueOnuk / B.B. Epémun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun. — 2-e uzn., crepeorun. - M.: JIpoga, 2021. —478 c.

Meroanueckoe nocobue k yueonuky B. B. Epemuna,H. E. Ky3emenko, B. U. Tepennna
u ap. «Xumusa. YriuyOnennsniiypoenb». 10 kmacc / B. B. Epemun, A. A. Jlpo3nos, U. B.
Epemuna, B. 1. Maxonuna, O. 10. Cumonoga, J. 0. Kepumos. —M. : Jlpocda, 2021. — 339 c. :
wi.ISBN 978-5-358-17367-5

Metonuueckoe nocodue k yueonuky B. B. Epemuna,H. E. Ky3pmenko, A. A. J[po3nosa
u ap. «Xumusa. YrimyOnennsniypoBenb». 11 kmacc / B. B. Epemun, A. A. Jlpo3mos, U. B.
Epemuna, H. B. Bonkora, H. B. ®upcrosa, 2. 0. Kepumo. — M. :JIpoda, 2021. — 423 c. :
wi.ISBN 978-5-358-18812-9

JIsl y4eHHKA:

YueOnuk Xumus. 10 wmacc. IlpoduneHblid ypoBeHB: yueb. ansi o0meoOpa3oBar.
yupexnenuit / B.B. Epémun, H.E. Ky3pmenko, B.B. Jlynun, A.A. JIpo3nos, B.U. Tepenun. — 5
—e u31., M.: JIpoda, 2021. — 446 c.

Xumus. 11 knacc. YrayOnennsiii ypoBeHs: yueOHuk / B.B. Epémun, H.E. Ky3pmenko,
B.1. Tepenun, A.A. lpo3nos, B.B. JIyaun. — 2-e usn., crepeorut. - M.: JIpoda, 2021. — 478 c.

Pabouas mporpamma nmo yueObHOMy Kypcy «lIpakTHKym pelieHus 3ajad IO XUMHUH»
HampaBieHa Ha (QOPMHpPOBaHWE W  pPa3BUTHE HABBIKOB  PEHICHHUS  PAcY€THBIX U
HKCIEPUMEHTANBHBIX 33J]a4 110 XMMMH, JIOTUKU PELICHUs NMPaKTUYECKUX 3aa4d B 00JaCTH XUMUU
oOyuaromumucst 10-11 kiaccoB. IIpakTUKym cOCTaBlI€H B COOTBETCTBHM C TpPEOOBAHUSIMH,
IpPEIbIBISEMBIMU K YPOBHIO MOATOTOBIEHHOCTH BBIMYCKHUKA CpeaHel o01ieoOpazoBaTeabHOM
IIKOJIBI IO XMMHHU Ha TPO(HIFHOM YPOBHE, a TaK)Ke MOJTHOCTHIO YIOBIETBOPSIET TPEOOBAHUSIM K
YPOBHIO TOATOTOBKH BBIMYCKHUKOB cpenHel oOmeoOpa3oBarenbHoi mikonsl. IIporpamma
npeHa3HaueHa ISl yJalluxcs, KOTOpble B JalbHEHIIEM IUIAHUPYIOT MOCTYNaTh B BY3HI
XUMHUYECKOTO, OHOXMMHUYECKOTO, OMOJIOTHYECKOr0, MEIUIMHCKOTO M JPYTUX CMEXKHBIX
npodunei.

ConeprxaHue IporpaMMbl MO3BOJISIET OoJiee MOJHO CPOPMUPOBATH OCHOBHBIE MOHATHS U
3aKOHBI XMMHH, TIOHSTHE O B3aWMOCBS3M OPraHUYECKOH, HEOPraHMYECKOW M OOmIel XUMUH.
[lpakTukymM mpeaycMaTpuBaeT pelleHHe 3ajJad, Kak [0 OpraHu4ecKko, Tak M 1O
Heopranuyeckoil xumuu. Kpome Toro, B moi0opke 3a/1a4 UIMEIOTCS 3a/1a4H C IBHO MPAKTHYECKON
HaNpaBJIEHHOCTHIO U CBA3BIO C PEaIbHBIMH MPOIECCaMU B OMOJIOTHH, SKOJIOTHH.

Ha usyuenue yuebnoro kypca «lIpaktukym pemenus 3anad no xumun» B 10-11 knacce
y4eOHBIM IIIaHOM OTBOAUTCA | yac B Henemo, 34/ 33 yaca B rof .

PabGouas mporpamma paccyuTaHa Ha H3ydeHHE Yy4eOHOro Kypca Ha MNPOPHIBHOM
YPOBHE.

IIpn peanuzanum pabouell mporpaMMbl Ha YpOKax  HCIHOJIB3YIOTCSA 3JIEKTPOHHBIE
cpeactBa oOyueHus: SHaexc yueOHMK, Poccuiickas 3JleKTpOHHas IIKOJIA, 3JEKTPOHHBIE
(udposeie) obOpaszoBarenbhHbie pecypebl S Kiace, ®emepanbhbiii mopran « Poccuiickoe
AIIEKTPOHHOE 00pa3oBaHue» WWW.edu.ru

DONeKTpOHHBIE CpeACTBA OOyYeHHUS Ha YpPOKaxX HCIHOJIB3YIOTCS C COOJIIOICHHEM
ycraHoBieHHbIX CII 2.4.3648-20 TpeGoBaHuii.



1. Copnep:xanune yuyedHoro npeamera «IlpakTukyMm peuienus 3a1ay no XMMHU» HA
yriiy0JIECHHOM YPOBHE CPeJHero oouero 00pa3oBaHus

2.1. TeopeTu4yecKkue OCHOBbI XUMHHU
2.1.1. CTpoeHue BelecTBa

ATOMHO-MOJIeKyJIHpHOe yueHnue. BCHICCTBa MOJICKYJIAPHOI'O W HCEMOJICKYJISIPHOI'O
CTPOCHH:I. KadecTBeHHBIM M KOJMYECTBECHHBLIA COCTaB BCIICCTBA. MOH}IpHaﬂ N OTHOCHUTCJIbHAasA
MOJIC-KYJIsIpHasA MacCChl BEIICCTBA. MoabsHas J0JIs1 1 MaCcCoBas J0JIs 5JICMCHTA B BEIICCTBE.

Crtpoenune aroma. Hykmuael. W3otombl. /Jeghexkm maccol. Tunbl pagnoakTUBHOTO
pacnaga. TepmosinepHbli cuUHTE3. OmKpbimue HOBbIX XUMUYECKUX saemenmos. SnepHble
peakuuu. Tunwvl adepHvix peaxyuti: deneHue u cunmes. CKOpocmb peakyuu paouoaKmueHO20
pacnaoa. llpuMeHneHue paguoHYKINAOB B MeauLMHE. MeToj MeueHbIX aTOMOB. [Ipumernenue
PAOUOaK- MUBHBIX HYKIUOOE 8 2e0XPOHONOSUU.

CoBpemeHHass Mojenb cTpoeHuss artoma. KopmycKysiasipHO-BOJHOBBIE CBOMCTBA
anekTpoHa. [Ipeocmasnenue o keammosou mexanuxe. Coomuowenue oe bpoiins. [lpunyun
Heonpedenennocmu I etizendepea. Ilonamue o 6onnosou ¢ynxyuu. KBaHTo-BbIC YKcIa. ATOMHAS
opbutans. PacnpeneneHue 3IEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C
NPUHIUIIOM Hau-MEHbIICH SHEpruu, npaBwioM XyHna u npuHmunom Ilaymu. OcobenHoctn
CTPOECHHSI SHEPTETHYECKUX YPOBHEH aTOMOB 0-371e-MEHTOB. DIIEKTPOHHAS KOHPHUTYpaIUs aToMa.
Kiaccudukaiusi XUMUYeCKUX 3JIEMEHTOB (S-, P-, d-, f-31eMeHThI). DIeKTpOHHBIE KOHPUTYpaLUH
MOJIOKUTEIBHBIX M OTPUILIATEIbHBIX HOHOB. OC-HOBHOE M BO30Y)KIEHHBIE COCTOSIHUS aTOMOB.
BaJsieHTHBIE DJIEKTPOHBI.

[lepuoanueckuit 3akoH. POpMyYIMPOBKA 3aKOHA B CBETE CO-BPEMEHHBIX MPEACTABICHUI
0 CTpoeHuHU aTomMa. MUpOBO33peH-uecKoe U HaydHoe 3HaueHue llepuoanyeckoro 3akona /[. U.
Men-neneeBa. Paanyc aroma. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB IPOCTBIX BELIECTB,
BOJOPOJHBIX COEAMHEHUH, BBICIINX OKCUIOB
U TUIPOKCUJOB B IEPUOJIAX U IPyNIax. DIeKTPOOTPUIATENb-HOCTb.

XuMHn4yeckasi CBfi3b. JJIEKTPOHHAs MPUPOJA XUMHUYECKOW CBA3U. Buabsl Xumuueckoit
cBsa3u. KoBaneHTHast CBSI3b U €€ Xa-paKTEpPUCTUKH (SHEPTusl CBS3M, JUIMHA CBSA3H, BaJICHTHBIN
yToJl, KpaTHOCTh CBSA3H, MOJIIPHOCTD, MOJIApU3yeMOcTh). KoBaneHT-Hast HEMoIsIpHas U MOJIIpHast
cBsA3b. OOMEHHBIN M JOHOPHO-AK-LIENITOPHBIN MEXaHNU3Mbl 00pa30BaHUS KOBAJIEHTHOM MOJISIPHON
CBs3H. ['eoMeTpusi MONEKYNbI. JJunonvHbull MOMEHM C853U, Ou- NOJbHbI MOMEHNM MOIEK)Ib.
WNonnas cBsi3b. Omauuue medncoy UOHHOU U KOBAIEHMHOU C853bi0. MeTalmudeckas CBsizb. Boso-
pOJHas CBsI3b M €€ BIMSHUE Ha CBOWCTBA BEIIECTBA. MeXMOJe-KyJIspHbIE B3aUMOACHCTBHUSL.
Ionusamue o cynpamonexkyiApHou XumMuu.

ArperatHble CcOCTOSIHMS  BemlecrBa. ['asel. ['a3oBele 3aKOHBL.  YpaBHEHHE
Knaitnepona—MenneneeBa. 3akoH ABoragpo. 3a-KoH 00BEMHBIX OTHOIIEHUH. OTHOCUTENbHAS
IUIOTHOCTB ra30B. CpeqHss MOJSPHAs Macca CMECH.

CrtpoeHure TBepAbIX Tel: KpUCTAUIMYECKHME W aMopgHble Be-IIecTBa. THIIbI
KPUCTAIJIMYECKUX PEIIETOK: aTOMHas, MOJIEKY-JIsipHasi, HOHHasA, MeTamnudeckas. [lonstue o0
JIIEMEHTApHON suelike. Pacuem uucna uoHO8, coO0epiucawuxcsi 6 d1eMeHmap- Hol sadelixe.
Honnvie paouycel. Onpedenenue memaniuuecko2o paouyca. 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BellecTBa OT TUIA KpUCTAJUIMUecKod pemierkd. [IpuumHbl MHOrOOOpasusi BEIIECTB.
CoBpeMeHHbIE MPEJICTABICHHUS O CTPOSHUH TBEP/BIX, XKHUIKUX U Ta3000pa3HbBIX BEIIECTB.

JemoncTpanum. 1. O6pa3iubl BEMeCTB MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.
2. Bosronka nopga. 3. Moznenu monexyi. 4. Kpucramiueckue peleTKy.

2.1.2. OcHOBHbBIE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX PeaKIuii

Kinaccnpukanusi XuMuYecCKMX peakuMil IO pPa3au4yHbIM IIPU3HAKAM CpPAaBHEHMS.
['omoreHHble M rereporeHHesle peakiuu. Kiaccupukamus 1o 3HaKy TeoBoro sddexra.



OOparuMble U HeoOpaTHMble peakuuu. KarainTHdeckue W HEKaTAIUTHYECKUE pPEeakKlru.
Peakuuu ¢ u3MeHeHueM U 0€3 U3MEHEHUs CTENIEHU OKUCIIEHUS SJIEMEHTOB B COSIUHEHMSIX.

JHepreTuka XUMHUYecKHX peakuuii. TermnoBoil 3(dexT XuMUUecKkoll peakiuu.
OHJOTEPMUYECKHE M DK30TEPMHUYECKHE peakluH. TepMoXuMUYecKue ypaBHeHus. Teruora
oOpa3zoBaHMsl BeliecTBa. 3akoH l'ecca W CIENCTBUS W3 HEro. DHeprusi cBsi3u. [lowamue o
eHympennell snepeuu W >HTanbnuu. [lonsrtue o6 sH-Tponuu. Bropoii 3akoH T€pMOIMHAMMKH.
@®opmyna bonbprmana. Dueprus ['mb0ca W KpUTEpUH CaMONPOU3BOJIBHOCTH XHMHUYE-CKOU
peaxkuuu.

OoOpaTumble peakuuu. XuMmuueckoe paBHoBecue. KoHcTan-ta paBHoBecus. IIpunHuumn
Jle llatense. PaBHOBECHBIC COCTOSI-HUS: YCTOMYMBOE, HEYCTOHYMBOE, Oe3pasauyHoe. CMelIeHne
XU-MUYECKOTO PAaBHOBECHS IO/ JIEHCTBHEM DPAa3JIMYHBIX (DAKTOPOB: KOHIIEHTPAIIMH pPEarcHTOB
WIM TPOAYKTOB pPEAKLUMH, JaBICHUS, TeMIepaTypbl. Poib cMelleHHs paBHOBECHS B
TEXHOJIOTUYECKHUX IIPOLECCAX.

CkopocTh XMMHUYECKHX PeaKIuii, ee 3aBUCUMOCTb OT Pa3-JTMYHBIX (PAKTOPOB: MPUPOIBI
pearupyronux BellecTB, KOHIEH-TPAIlUU PEarupyoInX BEeIIeCTB, TeMIIepaTyphl, HATHUUS KaTa-
JAM3aTopa, IUIOMIAJM TOBEPXHOCTH pEardpyrolluX BEMIeCTB. Pe-akimuu TOMOTEHHBIE H
TeTepOreHHbIC. JDieMeHmapHvle peaxyuu. Mexanuzm peaxkyuu. AKmMuUeUpOBAHHLIL KOMNIEKC
(nepexoo- noe cocmosinue). 3akoH neicTBYOMMX Macc. Koncmanma cko- pocmu peakyuu, ee
pazmeprnocmob. Ckopocmsb peakyuu paouoax- muerno2o pacnaoa. Ilepuoo nonypacnaoa. llpaBuino
Bant-T'op-da. [lorstrne 00 dHEpruu akTUBANUKU U 00 DHEPIETHUYECKOM NPOGUIIC pPEaKIUH.
Ypasnenue Appenuyca. Karanuzatopel U KaTanu3. JHepaus akmueayuu Kamaiusupyemou u
HeKamanu- supyemou peakyuy. AKTUBHOCTb U CEJIEKTUBHOCTh KaTaluzatro-pa. [ omocenmuwviti u
eemepocennblli kKamaaus. 1 omocennviti kamanus 6 2azosou ¢paze. Kamanumuueckoe oxucnenue
V2apHo2o 2a3a 6 KOHBepmepax 6ulXJIONHLIX 2a308 6 aemomoobunsax. Ponb Kartaau3aTopoB B
MPUPOJIEC U MPOMBIIUIEHHOM NMPOU3BOACTBE. DepMEHTHI Kak OMOIOrHYECKUEe KaTanu3aTopPhl.

JemoncTpanuu. 1. DK30TepMUYECKHE U SHIOTEPMUUECKUE XU-MHUECKUE pEeakIuu. 2.
TemnnoBble SBICHUS IPH PACTBOPEHUN CEPHOW KHCIOTHI U aMMHAYHOHN CETUTPHIL. 3. 3aBUCUMOCTh
CKO-POCTH PEaKIIMH OT MPUPOJIBI BEIIECTB HA MIPUMEPE B3aMMO/ICH-CTBHSI PACTBOPOB PA3IMYHBIX
KHCJIOT OJIMHAKOBOM KOHIICHTPA-IIMH C OJIMHAKOBBIMU KyCOYKaMH (TpaHyslaMH) IIMHKA ¥ OJIMHA-
KOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IMHKA, JKeJe3a)

C pPacTBOPOM COJSIHOM KHCHOTHL. 4. B3aumopelcTBue pacTBO-pOB CEPHOM KHUCIOTHI C
pacTBopaMu THOCYIIb(haTa HATPUS pa3-JIMYHON KOHIICHTPALMU U TeMIepaTyphl. 5. 3aBUCHMOCTb
nonosxenus papHoBecus B cucteme 2NO2 s N2Os oT TemmepaTypsi.

JIaﬁopaToprle onbIThl. 1. Karanutndeckoe Pa3JI0KCHUC ME-pOKCHUa BOAOPOAA.

2.1.3. PacTBOpBI

Cnoco0bl BbIpakKeHMS] KOJHYECTBEHHOI0 COCTaBa pac-TBOpPAa: MaccoBas [J0Jis
pacTBOPEHHOro  BellecTBa  (IPOLEHT-HAsE  KOHLEHTpALUs), MOAAPHAS — KOHYEHMPAyusl.
Tumposanue. PacTBopeHHe Kak (hPU3UKO-XUMHUUECKUH npouecc. Kpucmanno- cuopamai.

JAucnepcubie cucremsbl. Kommonnnsle pactBopbl. MctuHHBIE pacTBOpHL. [lucnepcHas
daza u nucniepcuonHas cpena. CycrneH-3un U SMyJIbcuu. 3001 u remu. OnanecteHius. Iddexr
Tunna-na. Koarynsuus. Cenumentanusi. CuHepesunc.

Peaknuu B pacTBopax 3/1eKTponTOB. KauecTBeHHbIE peak-IuM Ha UOHBI B PACTBOPE.
KucinoTHo-0CHOBHBIE B3aMMOICHCTBHS
B pacTtBopax. AmdorepHocts. MoHHOE Tpom3BeneHue BoIbl. Bo-mopoanblii mokaszarens (PH)
pactBopa. CunbHBIE W clla0ble 3JeK-TponuThl. Pacuer pH pacTBOpOB CHIIBHBIX KHUCIOT H
nienoueid. KOHCTaHTHI IucCONMANUU CNA0BIX ANIEKTPOIUTOB. (65136 KOH- Cmaumsl U CHeneHu
ouccoyuayuu. 3axon paszsedenusi Ocmeanvoa. Peakuym nonHoro ooMmena. [logHbIe U COKparlieH-
Hble MOHHBIE ypaBHeHUs. ['maponus coneid. ['maponus mo Kkaruo-Hy, MO0 aHUOHY, MO KaTHOHY U
10 aHWOHY. Peakuus cpenibl pac-TBOPOB COJIEH: KUCIOTHAS, IIeT0YHast U HelTpanbHad. [oaHbIit
HeoOpaTUMbIl Tunponus. [lonyuenue peaxyueti 2uopoausa oc- HO8HuIX coieu. Ilonamue o



npomonumudeckou meopuu bpencmeda—/loypu. [lonamue o meopuu Kuciom u OCHOBAHUL
Jlvtouca. 3HavyeHue THUIApOIM3a B OWOJIOTMYECKMX OOMEHHBIX Tmponeccax. lIpumenenue
THJIPOJIM3a B MPOMBINUICHHOCTH. PasHogecue mencoy HACbIWeHHbIM pAcmeopoM U OCAOKOM.
IIpoussedenue pacmseopumocmu.

demoncTpaunuu. 1. Onpenenenrue KUCIOTHOCTH CPEAbl MPHU MO-MOIIM UHAUKATOPOB. 2.
Oddext Tunnmans. 3. O6pazoBaHHE KOM-TUIEKCHBIX COCTMHEHHH MEPEXOHBIX METAIIJIOB.

JlabopaTopubie onbIThl. 1. Peaknun noHHOro oOmena. 2. CBOW-CTBa KOJUIOUIHBIX
pactBopoB. 3. ['maponu3s coneid. 4. [Tonyye-Hue u CBONCTBA KOMIUIEKCHBIX COCIMHEHUM.

2.1.4, OKuCIANTETbHO-BOCCTAHOBHUTEIbHBIE MPOIECCHI

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuum. Tunsl OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. OKHUcIeHue U BOccTaHOBIEHUE. OKUCIUTENIN U BOCCTAHOBUTEIIH.
MeToa 37eK-TpOHHOTO U 3JEKTPOHHO-MOHHOTO Oananca. [loBeaenue BemecTs
B cpenax ¢ pa3HbiM 3HaueHueMm PH. Ilepmanranat kajius Kak OKHCIUATENb. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEAECATEIBHOCTH
OpraHu3MOB.

l'anbBanuyeckuii 23jemMeHT (Ha mnpuMmepe dsyeMeHTa Jlanud-is1). XuUMHUECKHE
MCTOYHUKHU TOKA: TaJbBAHUYECKHE DJIEMEHTHI, aKKYMYJISTOPBI U TOILTUBHBIE 3EMEHThI. Popma
3anucu  Xumu- Yecko2o ucmoyHuxka moka. CmanoapmHbvlli B000POOHBIN INEKM-  POO.
Cmanoapmuulii 21eKmpooHblll nomenyuan cucmemvl. [lonamue 06 snexkmpoodsudcyweii cuie
peaxkyuu. DNEKTPOXUMU-UECKUN P HANPSHKEHUH (aKTUBHOCTH) METAIIOB (psA CTaH-IapTHBIX
AIEKTPOAHBIX MOTCHIUATIOB). Hanpasnenue okuciu- meibHO-80CCMAHOBUMENLHBIX PeAKYULL.

DJIEKTPOJIM3 PACIUIaBOB W BOJHBIX PACTBOPOB DIIEKTPOIUTOB (KUCIIOT, INEIOYEH H
coneit). 3akonwvt snexkmponusa. llpakThue-ckoe NpPUMEHEHHE SJCKTPONH3a IS IMOJy4eHUs
HIENIOYHBIX, I11e-JTOYHO3EMETbHBIX METAIIJIOB U ATFOMUHHUSL.

Koppo3ust MeTamioB: criocoOb! 3alUThl METAIOB OT KOPPO-3HH.

JemoncTpanuu. B3zanmoelicTBie iepMaHraHaTa Kajiusl ¢ CyJIb(UTOM HATPHs B Pa3HBIX
cpenax.

2.2. OCHOBBI HEOPIraHUYECKON XMMHUH

2.2.1. Knaccuukanusi 1 HOMEHKJIATypPa HEOPraHU4YeCKUX coeInHeH Ui

Bakneiimme kiacchl HEOPraHUYECKUX BEIIECTB. DJIe-MEHTHI METAJIBI 1 HEMETAJIBI U UX
MIOJI0KEHHE B [Tepuonu-ueckoit CHUCTEME. Knaccudukamms u HOMEHKJIaTypa
CJIO’)KHBIXHEOPTaHUYECKUX COEAUHEHHI: OKCHIOB, TUJIPOKCHIOB, KACIIOT
u coned. [l'eHeTmyeckas CBA3b MEKIY KllacCaMHM  HEOPraHWUYE-CKUX  COCIUHEHUMU.
Nnentudukanys HeOpraHnYeCKUX BEIECTB

1 UOHOB.

Kommnekcusie coenunenus. CocTaB KOMILJIEKCHOTO HOHA: KOMILIEKCOOOpa30BaTelb,
muranabl. KoopaunanmonHoe uucio. HomeHkiaTypa KOMILIEKCHBIX COEIMHEHHI. 3HaueHHue
KOM-TUIEKCHBIX coeuHeHM. [IoHsATHE 0 KOOPAMHALIMOHHON XUMUM.

2.2.2. HeMmeTaJJIbI

Bonopon. [lonydenue, puznueckne u XUMAYECKUE CBOM-CTBA (PEaKIMK ¢ METaUIAMH U
HEMeTaJUIaMH, BOCCTAHOBIIEHUE OKCUJIOB U colield). ['uapuasl. TomIMBHBIE SIIEMEHTHI.

I'anorennsl. OOmiasi XxapakTepuCTUKa 3J€MEHTOB TInaBHOM mnonarpymnmsl VI rpynmsi
®u3nuecKkue CBOMCTBA MPOCTHIX BE-IIECTB. 3aKOHOMEPHOCTH HW3MEHEHUS OKHUCIUTEIbHOU
AKTHBHO-CTH TaJIOTEHOB B COOTBETCTBHU C HMX TIOJOKCHHEM B TIEPHOIUYE-CKON TaOmwHIle.
[Topsimok BBITECHEHUsI TaJlOr€HOB HW3 PACTBOPOB TaJOrE€HUIOB. XJOp — TMOJyYEeHUE B
MIPOMBINIUICHHOCTH U JTA00-paTOPUHU, PEaKIMd ¢ MeTaUlaMH M HeMeTayuiamMu. B3aumo-neicTeue
XJIOpa C BOAOW M pacTBOpaMH Ienoueil. [/enHou me-Xxanuzm peaxkyuu 63aumo0eticmeausi Xiopa ¢
6000pooom. Obe3zza- pasxcusauue numveou 800vbl XI0poM. XpaHeHue u mMpaHcnop- mupoexa



xnopa. Kucmopomnele coequHeHHS XJopa. [HWMOXJIO-pUTHI, XJIOpaThl M TEPXJIOPATHI Kak
TUnUYHbIe okucnuTenu. OcobeHHoCcTH XUMHUH PTOpa, Opoma u noga. KauectBenHas peak-1us Ha
noJ1. ['aJoreHoBOOPOIbI — IMOJIYYCHUE, KUCITOTHBIC

1 BOCCTAaHOBUTEJIBHBIE CBOMCTBA. XJIOPOBOAOPO. 1'aloreHOBOAO-pPOAHBIE KHUCIOTHI U UX COJIU.
ConsHast kucinora u ee coiau. Kaye-CTBEeHHbIE pEaklMU Ha TrajloreHu]-uoHsl. [IpumeHnenue
raJiore-HOB M UX BaKHEUIINX COCTUMHEHUH.

DJieMeHThl MOArpynnbl Kucjaopoaa. OOmas XapakTepUCTHKa 3JIEMEHTOB TIJIaBHOM
noarpynmsl VI rpymmbel. @u3ndeckue CBON-CTBa MPOCTHIX BemecTB. O30H Kak aJJIOTPOITHAs
Monupukanus kucnopona. Ilomydenue o30Ha. O30namoper. O30H Kak OKUCIH-TENb.
[To3uTnBHAsS W HEraTuBHas POJIb O30HA B OKpYKaloUIel cpene. Bzaumooleiicmsue 030HA ¢
ankenamu. CpaBHEHHE CBOICTB O30Ha M Kuciopoaa. Boma u mepokcun Boaopoja Kak BO-
JIOPOJIHBIC COCTUHEHHUS KHCIOpoJa — CpaBHEHHE CBOWCTB. lle-pokcua Bomopoda Kak
OKHCJIUTEIb M BOCCTaHOBUTENb. I[lepokcu-npl MetamnoB. [lowamue 00 opeanuyecKux
nepokcuoax. Cepa. Amnorponusi cepbl. DuU3NUYECKMEe U XUMHYECKHE CBOICTBAa CEpbI
(B3auMoOJIeHiCTBHE C METaNIaMHi, KUCIOPOAOM, BOJIOPOJIOM, pac-TBOpaMH IIEI04Yei, KUCIOTaMu-
OKHUCIIUTEIISIMU). B3anumoieii-cTBre cepbl ¢ Cynb(UTOM HATpUs ¢ 00pa30BaHHEM THOCYIIb(ara

Hatpus. CepoBOJIOpPO — TMOJIyYE€HHE, KUCIOTHBIE W BOCCTAHOBU-TEIIbHBIC CBOWCTBA.
Cymedunsl. Jucyrvgpan. [lousmue o nonu- cyrvghpuoax. CEpHUCTBINA Ta3 KaK KUCIOTHBIA OKCHI.
OxkuCcu-TeNbHBIE U BOCCTAHOBHUTENBHBIE CBOICTBA CEPHHUCTOro rasa. Ilo-myueHue cepHUCTOTrO
raza B MPOMBIIUICHHOCTH U jabopatopuu. CepHucras kuciaora u ee coyi. CepHbId aHTUIIPHUIL.
Cepnas kuc-nora. CBoiicTBa KOHIIEHTPHUPOBAHHOW U pa30aBIEHHON CEpHOU KUCIOTHI. JleficTBue
KOHIICHTPUPOBAHHON CEPHON KHCIOTHI Ha caxap, METaulbl, HEMETaUIbl, CYyIb(QHUIBL
TepMmuueckasi ycTol-uMBOCTH CynbhatoB. Kpucmannoeuopamsi cyreghamos meman- J0a.
KauecTBeHHas peakiys Ha CEPHYIO KUCIIOTY U €€ COJIH.

DJieMeHThI MOArpynnsl aszora. OOm@as XapakTepUCTHKa 3J€-MEHTOB IJIaBHOM
noarpynns! V rpynnsl. @uzndyeckue CBOWCTBA MPOCTHIX BELIECTB.

A3zoT m ero coenuHeHus. CTpoeHHE MOJEKYJbl a30Ta. DU3U-UECKUE W XUMHUYECKHE
cBoiicTBa a3ora. [lonmydeHue a3ota B Ipo-MbIIIEHHOCTH U Jlabopatopuu. Hutpuasl. AMMuak —
€ro Mo-JyueHne, (PU3NYecKre U XUMUIeckne cBoiicTBa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB
aMMMaka. AMMMaK Kak BOCCTaHO-BHUTENb. Bzaumooelcmeue ammuaka ¢ akmugHbIMU Memaia-
mu. Amuo mnampus, ezo ceoticmea. Conn ammonus. IloBeneHue conell aMMOHUS HpuU
HarpeBaHuu. KauecTBeHHas peakius Ha HOH aMMoHMs. [Ipumenenne ammuaka. OKCHIBI a30Ta,
ux moiy-ueHue u cBoiictBa. Okcua azota (l). Oxucnenue okxcuma azora (ll) xucmopomom.
Jumepusanus okcuaa aszora (1V). Asorucras kuc-nora u ee cond. HUTpUTBI KaK OKUCIUTENN U
BOCCTAaHOBUTENM. A30THasi KHCIOTa — (DU3MYECKHE M XWMHYECKHE CBOWCTBA, TO-JIyUEHHE.
A3OTHAs KUCIIOTA KaK OKHCIUTENh (OTHOIIEHHE a30T-HOW KUCIOTHI K METaJUIaM M HEMETaJllIaM).
3aBUCUMOCTh TPO-AYKTAa BOCCTAHOBJIEHUS Aa30THOW KHCIOTBI OT AaKTMBHOCTH MeTaj-lla |
KOHIIGHTPAUN KUCIOTHL. [lowsamue o kamuonme Humpouus. OcoOeHHOCmb 63aUMOOelcmaus
MacHUs U Mapeauya ¢ pazbae- neHHol azomuou kuciomou. Hutpatel, ux ¢uznyeckue u xu-
MHUYECKHE CBOMCTBA (OKHCIUTEIHHBIE CBOMCTBA M TEPMHUYECKAsl YCTOHYNBOCTD), IPHMEHEHHE.

®docthop u ero coequHenus. Amnorpornus docdopa. Pusnye-ckue cBoicTBa (ocdopa.
Xumuueckue CcBOHCTBa Qocdopa (pe-akuuu C  KUCIOPOJOM, TalloTeHaMH, MeTallaMH,
CIIOKHBIMU BEUIECTBAMHU-OKUCIUTENAMH, lienodyamu). [lonydenne u npume-HeHue Qocdopa.
Xnopuowr  ¢gpocghopa. Dochun. Dochunel. Doc-popueiii anrugpun. OprodochopHas u
MetadochopHas kKucio-Tel U UX coiu. KauecTBeHHast peakiusi Ha opTodocdatsl. Pazno-xeHue
optodochopHoit kuciotel. [Ipumenenne ¢hochopHO KUCIOTH U €€ colieii. buonorudeckas poib
docdatoB. ITupoghoc- ¢oprnas kucroma u nupogocpamsi. Oxcuo gocghopa (1), pocopucmasn
kucroma u ee conu. Pocghoprosamucmas Kucioma u ee cou.

Moarpynna yriepoaa. OOmast xapakTepucTHKa 3JIEMEHTOB TJaBHOM mnoxarpymmsl 1V
TPYIIIBI.



VYraepon. Amnorponus yriepoaa. CpaBHEHHE CTPOSHHSI M CBOWCTB rpaduTa M ajMasa.
OdynnepeH Kak HOBas MOJIEKyJsipHas ¢opma yriepoja. YTrosb: XHMHYECKHE CBOMCTBA,
nojy4yeHue u npumenenue yria. Kapounel. ['unponus kapOuma kanbuus U KapOuaa aJroMUHUSA.
KapOuzabl mepexonHbIX MeTauIoB (Kene3a, XpoMa M [Jp.) KaK CBEpXIIPOYHbIE MaTepHalIbl.
CuHTe3-ra3 Kak OCHOBA COBPEMEHHOH INPOMBINUIEHHOCTH. OKCuabl yriaepona. OnekmpoHHoe
cmpoeHue MOJIeKYIbl y2apHo2o 2a3a. YTOJIb W yrapHbld ra3 Kak BOCCTAHOBUTENW. Peaknus
yrapHoro rasa ¢ paciuiaBamu enoueif. Cunres gopmuaroB. O6pa3oBaHue yrap-HOro rasa Inpu
HEIIOJHOM CropaHuu yris. buosornueckoe pnel-ctBue yrapHoro rasa. Ilomydenune n
IIPUMEHEHHUE YrapHOIO Tra3a. YTJIEKHMCIBIA ra3: IOJy4yeHHE, XMMHUYECKHE CBOMICTBa (B3auMMO-
JieficTBUE YIJIEKHCIOr0 ra3a ¢ BOJOH, LIeJoYaMM, MarHueM, Ie-pOKCHUJaMU METalIOB).
OnexmponHoe cmpoeHue y2ieKucio2o 2azda. YToibHas KUCIOTa U ee conu. KapOoHnaTsl u
IHJIPOKapOOHATHl: UX IOBEACHUE NMpH HarpeBaHuU. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
Haxooicoenue xapbonamos mazHusi u Kaib- yus 6 NPupooe. KOPAubl, dHcemuye, U38eCHmHAKU
(uzeecmrosvle copul, Kapcmosvle newepbvl, CMaIAKMumsl U CIMAaiaemMuml).

Kpemuuii. ®usnyeckue M XUMUYECKHE CBONCTBa KpeMHus. Peaknum c yriew,
KHCJIOPOJIOM, XJIOPOM, MarHUEM, PacTBOPAMH LIEJI0YEH, CEpoBOIOPOAOM. CHilaH — BOAOPOJHOE
coenuHenne kpemuust. Cuuiuael. [lonydenue u npumerenue kpemuus. Ox-cua kpemuus (1V),
€ro CcTpocHme, (HU3MUYECKHEe W XMMHYECKHE CBOWCTBA, 3HAYCHHWE B IMPHUPOAC U NPHUMCHCHUE.
KpemHueBbie KUCIOTH M UX coiu. ['maponu3 cunukatoB. CHUIMKaTHBIE MUHE-Pabl — OCHOBA
3€MHOM KOPBI. AJTFIOMOCHIIUKATHI.

Bop. Oxcuo 6opa. bopnas xucroma u ee conu. bypa. Booo- poounsie coedunenus bopa —
bopanvl. Ilpumenenue coeounenuti 6opa.

Bnaropoanbie (uHepTHBbIe) ra3pl. OOmas XapaKTepUCTHKA SJIEMEHTOB TJIaBHOU
noarpynnsl VI rpynnel. OcobeHHOCTH Xu-MUYecKuX CBOMCTB. [IpumeHneHue OGnaropoaHbIX
ra3os.

Jemoncrpanuu. 1. I'openue Bogopoxaa. 2. Ilomydenue xiopa (omelT B mpoodupke). 3.
OxucnuTenbHblE CBOMCTBA pacTBOpa ru-noxsopura Hatpus. 4. OnbITel ¢ OpOMHON BOAOH. 5.
ITnaBnenue cepel. 6. I'opeHne cepel B kuciopone. 7. BzanmopelictBue xeneza ¢ cepoi. 8.
['openue cepoBomopona. 9. Ocaxnenue cynbpunos. 10. CpoiictBa cepHuctoro rasa. 11.
JlelficTBue KOHIICHTPU-POBAHHON CEpPHOM KHCIOTHI Ha Meab M caxapo3y. 12. PactBopenme
amMmMuaka B Boze. 13. OcHOBHBIE CBOICTBaA pacTBopa ammuaka. 14. Karanuruueckoe okucieHue
ammuaka. 15. Tlomy-uenne okcuma azora (ll) u ero okucnenume Ha Bo3ayxe. 16. JlelicTBue
a30THOM KucioThl Ha Menab. 17. I'openue docdopa B kucnopone. 18. IlpeBpaiieHne kpacHOro
dochopa B Oeinblif 1 ero cBe-ueHue B TeMHOTe. 19. Bzaumopeiictue pochopHoro anruapuia
¢ Bogoi. 20. OOpa3upsl rpaduTa, anMasa, kpemHus. 21. I'openue yrapHoro raza. 22. Tymenue
TJIaMEHU YTIIEKUCTBIM ra3zoM. 23. PaznoxkeHue Mmpamopa.

JlabopaTopuble onbIThl. 1. [Tonydyenue xmopa u uzydeHue ero cBoictB. 2. CBoiCTBa
xJyiopcofiepxanux oroenusateneil. 3. CBoii-ctBa Opoma, noja u ux cojuei. 4. Mzyuenue cBoiicTs
CEpPHOM KHUC-JIOTHI U ee cosel. 5. M3yueHne CBOMCTB BOJAHOIO pacTBOpa aMMH-aka. 6. CBorcTBa
coseil ammonus. 7. KauectBennas peakius Ha kapOoHaT-MoH. §. McnbiTaHue pacTBOpa CUIMKaTa
HaTpUs UH-AUKATOpPOM. 9. O3HakOMJIeHHE ¢ 00pa3laMu MPUPOJHBIX CUITU-KATOB.

2.2.3. MeTaiibl

OO0mmii 0030p 3jeMeHTOB — MeTa/LuIoB. CBOICTBA IMPO-CTBHIX BEIECTB-METAUIOB.
DJIEKTPOXUMUYECKUN  pAJl  HAOpsOKE-HUM  METauioB. MeTalNIMYecKue KPUCTaUIMYECKUE
pewretku. CriiaBbl. XapakTepUCTHKA HanboJiee U3BECTHBIX CIIaBoB. [1o-1ydeHue u npuMeHeHue
METaJIOB.

Ilenounbie MeTanabl. OOIIas XapakTepPUCTHKA 3JEMEHTOB IJVIaBHOW mnoarpynms! |
rpymnmbl. CBOWMCTBA IIETOYHBIX METAUIOB. Pacro3HaBaHWe KaTHMOHOB JIMTHUS, HATPUS U KaJIWA.
Harpuii 1 kanmii — npencTaBUTENN IIEIOYHBIX METAUIOB. XapaKTEpHbIC PEakLUU HATpUS U



kanud. [lonydenue menoyHbix MeTamioB. OKCHIBI U MEPOKCUIbI HaTpus U Kanus. CoenHeHUs
Hatpust ¥ kanus. Coiu HaTpus, Kajaus, UX 3HAYEHUE B MPUPOJIC U KU3HU yenoBeka. Coma u
€JIKMI HATp — BaXKHEUILIHE COCIUHEHUS HATPHSL.

Bepunnmii, marumii, mego4YHO3eMelbHbIe MeTaMIbl. OOIas XapaKTepUCTUKA
anieMeHTOoB IaBHOM mnoarpynnel |l rpynmsl. be- pummii, marHuii, LIelI04HO3EMEIbHbBIE
MeTauibl. AM(OTEpHOCTh OKCHAAa W ruapokcuaa Oepuiuind. Okpacka IUIAMEHHM COJIAMU
LIEJIOYHO3EMENbHBIX METa/NIOB. Maruuil U Kainbluil, X 00Ilas XapakTepUCTHKa Ha OCHOBE
nosnoxenus B llepuoguueckoit cu- creme snementoB /. 1. MeHneneeBa U CTpOEHUSI aTOMOB.
[Tony- 4enwue, (puznyeckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHUE Mar- HUs, KaJIblHUi M HX
coeauHeHuil. Comy MarHus W Kajblysl, UX 3Ha4€HUE B MPUPOJIE U KU3HU YeroBeka. JKecTkocTh
BOJIBI U CIIO- COOBI €€ YCTpaHEeHHUS.

AmomuHU#. PactipocTpaHeHHOCTH B IPUPOJE, PU3HUSCKIE
U XMMHMUYECKHE CBOWCTBA (OTHOLIEHHE K KUCIOPOAY, TaloreHaM, pacTBOpaM KUCIIOT U LIeJIoYeH,
amomotepmust). [IponsBoacteo amomunus. [IpuMmenenue anoMuHus. AMPOTEPHOCTb OKCHIA U
rugpokcuaa amomuHua. Conu amomunus. IlonHoe pasznokeHue BOJOW coJiell amOMUHHS CO
CJ1a0bIMM  JIBYXOCHOBHBIMH KHUCJIO- TaMH. AJIFOMUHATBl B TBEPAOM BHUJIE U B PacTBOpE.
KomnuiekcHble COeTUHEHMSI aTIOMUHUSL.

OgnoBo u cBuHel. Qusuueckue u xumuueckue ceoticmea (peakyuu ¢ KUCIOpooOOM,
kucromamu), npumernenue. Conu onosa (1) u ceunya (11). Ceunyoswiii axkxymyaisimop.

Metannbl no6ouHbIX moArpynn. OOmas xapakTepuCTHKa MEPEXOJHBIX METaLIOB |—
VIl rpynmn. OcoGeHHOCTH CTpPOEHHsI aTOMOB INEPEeXOMHBIX MeTawioB. OOmue (uzndeckue u
XMMHU- YecKue cBoiicTBa. [IpumeHeHne MeTaios.

Xpom. dusnyeckue cBOiCTBa Xpoma. XUMHUYECKHE CBOMCTBa XpoMma (OTHOIIEHHE K
BOJSIHOMY Tapy, KUCJIOPOJy, XJOpY, pac- TBopaMm Kuciot). [losyuyeHue u npumMeHeHHe Xpoma.
Coenunenus xpoma. V3MeHEeHHE OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX U KHC- JIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M THJIPOKCHJIOB XpOMa C pOC- TOM CTENEHH OKUCIEHHUS. AMQoTepHbIe
cBoiictBa okcuaa u rua- pokcuma xpoma (). Oxucnenue coneir xpoma (I1I) B xpomartsl.
B3aumHble mepexoabl XpoMaToB M JAUXPOMATOB. XpOMaTbl U JUXPOMAThl KaK OKHCIUTEIH.
Tonnoe pasznoscenue 6oooul conetl xpoma (1) co crabvimu osyxocrnosnvimu kucromamu. Komn-
JIeKCHblE COEOUHEHUS XPOMA.

Mapranen. ®Pusnueckue CBOMCTBA MapraHia. XUMHUYECKHE CBOWCTBA Maprasia
(OTHOWIEHUE K KUCIOPOMY, XJIOPY, PacTBO-paM KHcioT). [lomyueHne u npuMeHeHHe MapraHIia.
Oxkcun mapranna (1V) kak okucnutens U Karaiau3atop. [lepmMaHraHaT kamusi Kak OKHCIUTEINb.
Oxkcuo u euopoxcud mapeanya (11): nonyuenue u ceéoticmea. Coeounenus mapeanya (111). Manea-
nam (V1) kanus u maneanam (V) kanus, ux nonyuenue.

/Keneszo. Haxoxnenue B mpupoze. 3HaueHHWE >Kele3a JUIs OpraHu3Ma 4eJoBeKa.
Odusnyeckue CBOICTBa jkenme3a. XHUMHUYE-CKHE CBOMCTBa kene3a (B3aUMOJICHCTBUE C
KHCJIOPOJIOM, XJIOPOM, CEpOH, yIriieM, BOAOH, KUCI0TaMu, pacTBopaMu cosieit). CriiaBbl Jenesa ¢
yrieponoM. [lonyuenne u npumeHeHue xene-3a. CoenuHeHus sxene3a. CpaBHEHHE KUCIOTHO-
OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa xkenesa (II) u
runpokcuza xenesa (111). Comu xenesa (I1) u xene-3a (111). MeToasl nepeBona coeii xenesa
(1) B comu xene3a (111) u odparHo. [TonHoe paznoxenue Bozoi coneit sxenesa (1) co cnadbbivu
JIByXOCHOBHBIMH KHcloTaMHu. OKHCIUTENbHBIE CBOWCcTBA coennenuil xkenesa (111) B peakuusx c
BOCCTAaHOBUTEISIMU (MOAUIOM, CEPOBOJIOPOJIOM W Menbio). l{naHWIHBIE KOMILIEKCHI Kejesa.
KauectBennbie peakiuu Ha noHbl xenesa (1) u (111). @eppumul, ux noryuenue u npumenenue.

Menb. Haxoxnenune B npupone. buonormyeckas posib. @u-3M4E€CKHE M XUMHUYECKHE
CBOWCTBA (B3aMMOJIEHCTBHE C KHUCIOpPO-IIOM, XJOPOM, Cepoil, KHCIOTaMHU-OKHCIUTEISIMH,
xmopugom skenesa ().  Bszaumooeiicmeue medu ¢ KOHYESHMPUPOBAHHBIMU  COJISIHOL,
OpPOMOBOOOPOOHOU U UOO0BOOOPOOHOU Kuciomamu 6e3 docmyna 6030yxa. llomydenue u
npumenenue meau. Okeun u ruapokeua menu (). Conu menu (11). Mennsiit kynopoc. AMmu-
akatel Meau (1) u meau (I1). [Tonyuenue okcuna menu (1) BoccTa-HOBIEHHEM THAPOKCHAA MEIU
(1) raroxo3oii. [Tonyuenue xmopu-aa u voauaa meau (1).



Cepedpo. Ouznueckre U XUMUYECKHE CBOMCTBA (B3aMMO-/IEUCTBUE C CEPOBOJOPOIOM B
MPUCYTCTBUHM KHCIOPOJAA, KHUCIOTa-MH-OKUcauTeNnsiMu). OcaxaeHue okcujaa cepedbpa mpu
JeMCTBUU WLIETIOYM Ha colu cepebpa. AMMHakatbl cepebpa Kak okucnute-id. KadecTBeHHas
peaxiusi Ha HOHBI cepedpa. [Ipumenenue ce-pedpa.

30510T0. DU3HYECKHE U XMMUYECKHE CBOMCTBA (B3aUMOJICH-CTBUE C XJIOPOM, «IIApCKOM
BOJIKOI»). 3oioToxJyiopoBoopoaHas kuciota. ['mapokcua 3onora (Il). Kommuekcbr 3oiota.
CrniocoOblI BbIIENIEHUS 30JI0Ta U3 30JI0TOHOCHOI moposl. [IpuMenenue 30-1oTa.

unk. dusnueckne W XUMHYECKHE CBOWCTBA (B3aWMOJICH-CTBHE C TaJlOTCHAMH,
KHCJIOPOJIOM, CEpOM, BOJOW, pacTBOpaMHM KHCIOT M Ienodeii). [lomydeHue u npumMeHeHHe
uHKa. AMGOTEpHOCTh OKCHIA U THIIPOKCH 1A ITMHKA. BaskHeH e cou uHKa.

PryTb. Qusuueckue u xumuueckue (83aumooericmeue ¢ KUc- 10poOOM, Cepoll, XI0pOoM,
KUCLOMAMU-OKUCIUmensimu) ceoti- cmea. Ilonyuenue u npumenenue pmymu. Amanveamvl —
cnaa- evl pmymu ¢ memasiamu. Oxcuo pmymu (I), eco nonyuenue. Xnopuo u uoouo pmymu (11).

HemoncTpauuun. 1. Komnexuuss meramnoB. 2. Komtekiuss Mu-HepajioB U pyd. 3.
Komneknus «Kene3o m ero cmiabbl». 4. OxpalivBaHUE ITUIAMEHH COJISIMU IIEJOYHBIX U
IIEJIOYHO3EMEIIbHBIX METAJNIOB. 5. B3aumoneiicTBue HaTpus ¢ Bojaou. 6. B3aumoneiictBue
Kanplug ¢ Bogou. 7. Komneknusa «Amromuuauiny. 8. I[lnasnenue amromuaust. 9. B3aumoneiictBue
aTrOoMUHHMS co 1menoupro.10. Amromorepmus. 11. BzaumopaeicTBrue Xxpoma ¢ CONSTHOM KUC-JIOTOM
0e3 poctymna Bo3ayxa. 12. Ocaxnenue ruapokcuna xpo-ma (l11) u okucinenue ero nepoxcuaom
Bozopoaa. 13. Paznoxke-Hue auxpomarta aMmMmoHus. 14. PaznokeHue mepokcuaa BOAOpoOAa MO
neiicTBUeM auokcuaa maprania. 15. Ocaxkaenue ruapokcuaa xenesa (1) u okucinenue ero Ha
Bo3ayxe. 16. Boige-nenue cepebpa u3 ero coneii qeiicTBeEM MeIu.

JlaGopaTopHble omnbIThl. 1. OkxpammBaHue IJIAMEHU COCAMHE-HUSMHU MICIOYHBIX
MeTauioB. 2. O3HAaKOMIIGHHE C MHHEpaja-MU M BaKHEUIIUMU COCIUHEHUSIMH MIEIOYHBIX
MerauioB. CBOWCTBa COCIMHEHHH IIEIOYHBIX MeTawioB. 4. OKpacka IUIa-MEHHU COJISIMH
[IEIOYHO3eMENbHBIX MeTaioB. 14. CpoiictBa MarHusa W ero coeanHeHui. 15. CaoiicTBa
coequuenn kainpnud. JKectkocTh Boabl. 17. CBoiicTBa amomMuHusd. 18. CBONMCTBa cOeqUHEHUH
amomunus. 19. Ceoticmea onosa, céunya u ux coeounenuti. 20. CBOWCTBa COETMHEHUN XpoMa.
21. CgoiicTBa Maprasiia u ero coeuHeHui. 22. MzydeHne MuHepasioB xeesa.

23. CpoiicTBa xene3a. 24. CBoiicTBa MeIH, €€ CINIaBOB M coequ-HeHnH. 25. CBOWCTBA IIMHKA U
€ro COeIUHCHUM.

2.3. OcHOBBI OPraHNYeCcKO XUMHHU
2.3.1. OcHOBHBbIE TOHATHS OPTAHUYECKON XUMHH

[losiBieHMe W pa3BUTHME OpPraHUYECKOM XuUMUM Kak Hayku. llpenmer u 3amaum
OpraHNYeCcKOM XMMHH. MecTO M 3Ha-4eHHE OPraHWYeCKOW XMMHUU B CHCTEME €CTECTBEHHBIX
HayK. B3auMoCBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

Oco0eHHOCTH OpraHu4eckux BemecTB. [IpuyuHBI MHOroo0-pasusi OpraHMYEeCKHX
BenlecTB. OpraHnyeckye BEIIECTBA B IPU-POJIE. YTIIEPOJHBIN CKEJIET OPraHU4YEeCKON MOJIEKYJIBI,
€ro THUIBL: LUKJIWYECKUe, anukiandeckue. KapObonukinueckue U rerepo-IuKiInyeckie CKeJleThl.
KpatHocTh XMMHUYECKOH CBSI3U (BU/BI CBSI3€H B MOJIEKYJIaX OPraHUYECKUX BEILIECTB: OJIMHAPHBIE,
NBOI-HbIE, TpOlHBIE). MI3MeHeHrne SHepruM CBS3el MeXAy aToMaMu YriiepoJa Mpu YBEIUUYEeHUU
KPaTHOCTH CBsA3U. HachIIEHHBIE 1 HEHACBILEHHBIE COCUHEHU.

DNEeKTPOHHOE CTPOCHHE U XUMHYECKHE CBS3M aroma yriepo-fa. [ ubpunusanus
aTOMHBIX OpOuTasel, ee TUIBI 1151 OpraHuye-CKUX coeuHeHuit: Sp3, sp2, sp. O6pa3oBanue 6- U
[J-cBs13en
B MOJIEKYJIAX OpPraHWYECKMX coeAuHEHuH. lIpocTpaHCTBEHHOE CTPOEHHE OPraHMYECKHX
COCTUHEHUN.

XHWMHYECKOE CTPOCHHE KaK MOPSAIOK COETMHEHHS ATOMOB
B MOJIEKYJIE COIJIACHO UX BaJIEHTHOCTH. OCHOBHBIE MTOJIO)KEHUS TEOPUH XMMHUYECKOTO CTPOEHUS
opraHuueckux coeguHeHuit A. M. bytiepoBa. 3aBUCMMOCTb CBOMCTB BEHIECTB OT XMMHYE-CKOI'O



crpoenust Monekyna. CrpykrypHas dopmyna. WM3omepus u  wm3omepsl. CTpyKTypHas U
MpOCTpAaHCTBEHHass u3oMmepus. M3omepusi yriepoaHoro ckenera. M3omepus MONOKEHUS.
Mexkiiac-coBass u3zomepusi. Buabl npocTpancTBeHHON u3oMepuu. Onruyueckas H3OMEpPHs.
AcummeTpuueckuii atom yriaepoja. ONTUYeCKUEe aHTUIOAbL. XHUPATbHOCTh. XHpAIbHBIE U
axupanbHble MOJIEeKyJbl. ['eomeTpuueckas uzomepus (yuc-, mpanc-u3oMe-pusi).

Dusuko-xumuieckue Memoovl UCCIe008aHUS CMPOEHUS.
U peakyuoHHol cnocobnocmu opzanudeckux coeounenuil. Cnekmpockonus AMP, macc-
CneKmpomempusi, UHPaAKpacHas CneKkmpocKOnusl.

DNEeKTPOHHOE CTPOCHHE OPraHMYECKHX BEIIECTB. B3anMHOe BIUSHHE aTOMOB M TPYII
aToMOB. DnekTpoHHbIe 3(dexts. MHaykTHBHBIN 1 Me30MepHBIi 3QdexTsl. [IpencraBnenue o
pe3oHaHce.

Knaccupukanus  opranmyeckux  BemecTB. OCHOBHBIE — KJIAacChl  OPraHUYECKHUX
coequHenuil. llpuHIMnel Ki1accupuKauu — OpraHudeckux  coeauHeHuit. Ilonstne o
¢dynkunonanbHoOl rpymmne. Kiaccudukanus opraHu4eckux CO€AMHEHUH M0 (yHKIHMOHAJIBHBIM
rpymnmnam. ['omonorus. I'omonoru. I'omonorudeckas pa3HOCTb. I'OMoorn4eckue psiasl.

Homenknatypa opranudeckux  BemlecTB. MexayHapoaHas — (CHCTeMaTH4ecKas)
HOMCHKJIATypa OPTaHWYECKHUX BEIICCTB WM TMPHUHIUIBI 00pa30BaHUs HA3BAHWNA OPTraHUYCCKHX
coeMHeHUI. PallmoHaibHAsi HOMEHKJIATypa.

Knaccudukanusa u ocobeHHocTH oprannyeckux peakuuid. CriocoObl 3anmuceil peakiuii B
oprannueckoil xumuu. CxeMa M ypaBHEHHE. YCIOBHS NpoBeneHus peaknuil. Knaccudukarus
pEaKUMl OPraHMYECKHX BEIIECTB MO CTPYKTYPHOMY IPHU3HAKY: 3aMEIICHHUE, MPUCOCINHEHHUE,
otuieryieHrue. PeakiimonHble HeHTphl. [lepBOHaYaIbHBIE IOHATHS O THUIIAX U MEXaHU3MaXx opra-
HUYECKHUX peakuuid. [[OMOIUTHYECKUI U TeTePONUTUYECKUI pa3pblB KOBAJEHTHON XMMUUYECKON
cBs3u. CBOOOIHOpAIUKAIb-HBIH M MOHHBIM MeXaHH3Mbl peakiuu. [loHsTHe 0 cBOOOAHOM pa-
nKane, Hykieoduie, snexTpoduie, kapOokatnoHe u KapOaHu-oHe. OOO3HaueHHE HOHHBIX
peakuuii B  OpraHudeckod XuMHH. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKIUU B
opranuueckoil xumuu. MneHTudukamus opraHudeckux coenuHeHui. [eHeTwdeckas CBsI3b
MEXK]1y KJIacCaMU OPTAaHUYECKUX COCTMHEHUN.

JdemoHcTpanuu. Mojen opraHn4ecKuX MOJIEKYJL.

2.3.2. YrueBoaopoasl

AJIkaHbl. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MO-JIEKYJIbl MeTaHa. SP3-
['ubpunuzanus opOuTaneid aToMoOB yriepo-faa. [omonorudeckuii psag u oOmas ¢opmyna
ankaHoB. CucTeMa-THYeCKasi HOMEHKJAaTypa ajlkaHOB M paaukanoB. M3omepus yrieponHoro
ckenmera  ankaHoB. [lowamue o  kougopmayusx. DuU3NYECKHE CBOWCTBA  aJKaHOB.
3aKOHOMEPHOCTH M3MEHEHUsS (DU3MUYECKUX CBOMCTB. XMMHUYECKHE CBOICTBAa allkaHOB: rajore-
HUPOBaHWE, HUTPOBAHUE, JICTHAPUPOBAHNE, TEPMHUECKOE Pa3-JIOKEHUE (TUPOJIN3), TOPCHHUE KaK
OJIMH W3 OCHOBHBIX HCTOY-HUKOB TEIUIAa B MPOMBIIUICHHOCTH U OBITY, KaTalUTHYECKOE
OKHUCJICHHE, KPEKHHI KakK CIOCOOBI MONYYEeHUS Ba)KHEHIIMX cCOe-IWHEHUH B OpraHMYeCKOM
CHUHTE3€, U30MepU3alHsl Kak crioco0 MoaydeHHsl BBICOKOCOPTHOro OeH3uHa. MexaHu3M peakuu
CBO-00/IHOPATUKATBLHOTO 3aMelIeHUs (Ha MpuUMepe XJIOpHpoBaHUS MeTaHa). CHUHTETHUYECKHE
CIOCOOBI MOTYYCHHUS AIKAHOB. METO-/Ibl MOJIyUYeHHUsI aIKaHOB M3 alKUITAJIOTeHUI0B (peaKius
Brop-m1a), nexapOOKCHIMpOBaHUEM COJIEM KapOOHOBBIX KHUCIOT W AJIEKTPOJIU30M PACTBOPOB
coneit KapOOHOBBIX KHCIIOT. HaxoX-/1eHne allkaHOB B IPUPOJIC U TIPUMEHEHUE alTKaHOB.

Hukiaoankanpl. CTpoeHHe MOJEKYN IUKIOaTKkaHoB. O0mas dhopmyna IUKIOATKAHOB.
Homenknarypa  nukioankaHoB. M3o0-mMepus  IUKIOAJKAaHOB:  YIJIEPOJHOIO  CKeEJeTa,
MEXKKJIacCcoOBasi, MPOCTPAHCTBEHHAS (yuc-mpanc-uzomepusi). HampsokeHHbIe
Y HEeHamnpspKeHHble TUKIbL Crennduka CBOWCTB MUKIOAIKAHOB C MaJbIM pPa3MepoOM IHKIIA.
XWMHUYECKHE CBOWCTBA IHMKJIONPO-TIAaHA: TOPEHHWE, PEAKIMU TMPUCOCAUHEHUS (THIPUPOBAHHUE,
MIPU-COCIMHEHNE TaJIOTeHOB, TaJIOTEHOBOJIOPOIOB, BOJBI) U ITUKIOTEK-CaHA: TOPCHUE, PEaKIIUU
pPaaMKaIbHOTO 3aMelleHus (XJIOpHpO-BaHWE, HUTpoBaHME). [lolydeHWe NMKIOATKaHOB U3
AJKaHOB U JUTAJIOT€HOATIKAHOB.



AJIKeHbl. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MO-JIEKYNbl ATHJICHA. SP2-
['ubpuau3anus opOuTaneil aToOMOB Yriepojaa. G- W M-CBSA3H. | oMoyiorndyeckuid psa M oOrmas
dopmyna anke-HoB. HomeHnkinarypa ankeHOB. M3oMepusi ajKeHOB: YIJIEPOJHOTO CKeJeTa,
IIOJIO’KEHUSI KPATHOM CBS3M, MPOCTPAHCTBEHHAs (T€0-MeTpUUecKas U30MEPUS, WU YUC-MPAHC-
u3oMepusi), Mexkiac-coBasi. PuznyecKkue CBONCTBA aJKEHOB. XMMHYECKHE CBOMCTBA aIKEHOB.
Peakuuu 51neKTpodUIBHOTO NPUCOENIWHEHUS KaK CI0-co0 moiydeHus (PyHKIHOHAIBHBIX
MPOU3BOJHBIX YTJIEBOAOPO-I0B: TUIPUPOBAHHUE, TAJOT€HHUPOBAHUE, TUAPOraJIOr€HUPOBA-HUE,
THIpaTalsl aJKeHOB. Mexanuzm 31eKmpouibHo20 npu- coeOuHenus K ankeHam. lIpaBuio
MapkoBHMKOBAa U €ro OOBACHEHHWE C TOUKM 3PEHUs D3JIEKTPOHHOM Teopuu. Panukanb-Hoe
npucoequHeHne OpoMOBOAOPOAA K alKeHaM B MPUCYTCTBHH MeEpeKHuceill. Bzaumooeticmsue
ANIKeHO8 ¢ OPOMOM U XJIOPOM 8 2d- 3060l (haze npu 6vicOKOU memnepamype uiu Ha cgemy. OKHcC-
JICHHE aJIKCHOB: FOPEHUE, OKHCIEHUE KUCIOPOJIOM B MpUCYT-CTBUM XJopuaoB namwtanus (I1) u
meau (I1) (Bakep-mporecc), OKHCIEHHE KHUCIOPOJOM B MPHUCYTCTBHH cepedpa, OKHUCIEHUE TO-
pSYMM IOJKHMCIEHHBIM pAacTBOPOM II€pMaHraHaTa Kajlus, OKHUC-JIEHHE IEpMaHraHaTOM Kaylus
(peakuus Baruepa), ozonuposanue. KauecTBeHHbIE peakllMM Ha ABOWHYIO CBA3b. [IpombliiieH-
HbIE ¥ JTa0OpaTOPHBIE CIIOCOOBI MONyYeHUs aakeHOB. IloimydeHne amkeHOB AETHAPUPOBAHHEM
AIKaHOB; peaxkyuel >IUMUHUPOBA- HUs W3 CHUPTOB, TAJIOICHAIKAHOB, JUIajJOrE€HAJIKaHOB.
[IpaBu-no 3aitnesa. [lonumepusanus ankeHoB. [lonmumepusanus Ha ka-tanuzaropax L{urnepa—
Harra. [lonudTwiieH Kak KpPYNHOTOH-HAXHBIM MOPOAYKT XUMHUYECKOIO IPOU3BOJICTBA.
[TpuMmeHeHre anKeHOB (ITHJIEH U IPOIUJIIEH).

Aakaguenbl. Kraccudukanus ankagieHOB [0 B3aMMHOMY PACIOJIOKEHHUIO KpPaTHBIX
cBszet B Monekyne. (OcoOEHHOCTH BJEKTPOHHOTO M IMPOCTPAHCTBEHHOTO  CTPOSHUS
COMpPSDKCHHBIX ankanueHoB. OOmias ¢opmyna ankaaueHoB. HomeHkimaTtypa W wW30Mepus
ankaaueHoB. PU3MYECKHE CBOMCTBA aJKaJIUEHOB. XUMHUYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIUU
pUCcOeANHEHUs (TUIPUPOBAHKE, TaJOTEHUPOBAHUE), TOPEHUs U noaumepusa-uuu. 1,2- u 1,4-
[Tpucoenunenue. Ilonmyuyenue ankagueHoB. CuH-Te3 OyragueHa u3 OyTaHa M 3TaHOIIA.
[Tonmumepusanus. Kayuy-ku. Bxiag C. B. JlebeneBa B mosyuyeHHE CHHTETHYECKOIO Kaydy-Ka.
Bynkanuzanus kayuykoB. Pe3una. MHorooOpasue BHUAOB CHHTETHUECKUX KaydyyKOB, HX
CBOIMCTBA U IPUMEHEHHUE.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MO-JEKYJbl alleTuieHa. Sp-
['ubpunuzanus opOuTaneid aToMoB yrie-poja. [omonorumdeckuii psag u obmas ¢opmyna
anknHoB. Ho-MeHknarypa ankuHOB. M30Mepusi aJIKWHOB: YIJIEPOJHOIO CKEJe-Ta, IMOJIOKEHUS
KpaTHOM CBfI3M, MEXKKiaccoBas. (DU3MUECKUE CBOMCTBA AJKMHOB. XHWMHYECKHE CBOMCTBA
aIKUHOB. Peaknnu mpucoequHEHUs KaK CIOCO0 TMONYYEHUs MOJIUMEPOB U JIPYTUX MOJIE3HBIX
npoayktoB. ['mapupoBanue. Peakuuu npucoeauHe-HUsl rajJoreHoB, raJOreHOBOJIOPOI0B, BOJBI.
Tpumepnszanusd u auMepusanus aneTwieHa. Peakuuu 3amemieHus. KucnoTHele cBoiicTBa
QIKUHOB C KOHIIEBOM TPOWHOW CBS3BbIO. AUETWICHUIBL. B3aumooeticmeue ayemuieHuoos c
eanozenankanamu. I'ope-uue aneruneHa. OKUCIEHNE aTKMHOB paCTBOPOM II€pMaHIraHaTa Kajusl.
[Tonyuenue areruneHa NHPOIM3OM MeTaHa U KapOWI-HbBIM MeTonoM. CHHTE3 alKMHOB
aJKWIMpoBaHueM aneTuiuaoB. [Ipumenenue aneruneHa. ['opeHue aneTwieHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJI CBAPKHU M PE3KU METAJI-JIOB.

Apenbl. Vcropust oTkpbiTus OeH3ona. [lowsmue 06 apoma- muunocmu. Ilpasuno
Xwkkens. Hebenzouousie apomamuue- ckue cucmemvi. COBPEMEHHBIC TMpEACTaBICHUS 00
AIIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpoeHMH Oenzona. OOmas d¢opmyna ape-HoB. U3omepus wu
HOMEHKJIaTypa TOMOJOroB OeH3oma. l3omepus au3amemieHHBIX OEH30J0B Ha MpUMEpe
kcwitoiioB. Dusnueckme cBoiicTBa OeH3oia. XuUMHYeCKHe CBoicTBa OeH3ona. Peakimu
3aMeleHus: B 0EH30JIbHOM sipe (AIEKTPOPUIbHOE 3aMEIICHNE): TaIOTEeHUPOBAaHNE, HUTPOBAHHE,
ATKUTIMPOBAHUE, ayuIuposa- Hue, cyivpuposanue. Mexanusm peaxkyuu d1eKmMpoduibHO2O
3amewjenusi. Peakumm mpucoenMHEeHHMsT K OeH3ony (TMIpUpOBa-HUE, TaJOTEHUPOBAHUE
(xJopupoBaHue Ha cBeTy)). Peakuus ro-peHusi. OcoOEHHOCTH XUMHYECKHX CBOWCTB
AIKUAIIOCH30JI0B HAa TpUMEpe Tojayosja. B3zanmmHOe BIMSHHE aTOMOB B MOJICKYJIE TOJY-OJIa.
[IpaBuna opueHTaUMM 3aMECTUTENIEd B  pPEAKUUAX 3aMEIle-HUS, CO2IACOBAHHAA U
Heco2nacosanHas —opuenmayus. XJIOpU-poBaHUE Tonyona. OKHCIEHHWE aANKUIOEH30JI0B



pacTBOpOM Iep-MaHraHata Kanus. ['ajmoreHupoBaHue ajaKWIOCH30J0B B OOKOBYIO IEMb.
HutpoBanue nurpobensona. Ilonydyenue OeHzona u ero romosioros. [IpuMeHeHHe roMoJoroB
OeHzona. [lonamue o noau- s0epuvlx apenax, ux @uauonocuyeckoe Oelucmeue Ha OpSaHu3M
yenoeeKa.

I'eneruyeckasi cBSI3b  MeXK1Y Pa3jHYHBIMH  KJAaccaMd  yIjie-BOAOPOIOB.
KauectBeHHbIe peakiiny Ha HENPEIEIbHbIE YTIIEBO-I0OPO/IbL.

I'asiorenonpousBoaHbIE YIJIEBOIOPO/I0B. OnekmponHoe cmpoeHue
2AN02EHONPOU3BOOHBIX  Y2le000p000g. Peakuuu 3a-MeIIeHUs TajoreHa Ha THUIPOKCHUI,
HUTPOTPYIIIY, LUUAHOTPYNNY, amuHozpynny. JleficTBHEe Ha TraJIOr€HIIPOU3BOJIHBIE BOJHOTO U
CIUPTOBOrO pacTBopa Mmienoyd. CpaBHEHHE PEAKIMOHHOM CIO-COOHOCTH alKWil-, BHUHUII-,
dbenmn- 1 OeH3WIranoreHu10B. B3au-mozeiicTBue AUrajaoreHaJkaHOB C MarHMEM M LIMHKOM.
ITonsTue
0 METaJNIOOPTaHUYECKUX COeAUHEHUSIX. MacHutiopeanuyeckue coeounenus. Peakxmus I punsapa.
Hcnonp3oBanue rajJoreHo-mporu3BOJIHBIX B OBITY, TEXHUKE U B CHHTE3E.

demoncTpanuun. 1. CocraBieHue Mojeled MOJIEKyNl aiikaHoB. 2. bpomupoBanue
rexkcana Ha cBery. 3. ['openue MeraHa, 3Tuiie- Ha, auetuwieHa. 4. OTHOIIEHHE METaHa, YTHIICHA,
aneTusieHa M O€H30Jla K pacTBOpaM IepMaHraHata Kamaus u OpoMHO#l Boge. 5. Ilomyuenue
STUJICHA peaklueu Aerujpartanuu staHona. 6. Ilo-mydenue aneruiaeHa THAPOIU3OM KapOuaa
kanpius. 7. OKHcie-HHe TONyojla pacTBOpOM mepManranara kanus. 8. [lomyuenue crupona
JIeNoJIMMepU3aIuell MOJUCTUPOJIa M UCTIBITAHUE €r0 OT-HOIICHHS K pacTBOPY INepMaHTaHaTa
KaJusl.

2.3.3. Kucsopoacoaepxamue OpraHudecKue coelnHeHust

Cnuprel. Kitaccudukanms, HOMEHKIATypa U H30MEpUs CIIUPTOB. | OMOJIOTHYECKUN Pl
U o0mas GopMmyia MpeaesbHBIX OJHOATOMHBIX CHUPTOB. PH3UYECKHE CBOMCTBA IMPEISIbHBIX
0JI-HOATOMHBIX CIIUPTOB. BoiopoiHas cBsI3b MEX 1y MOJIEKYJIaMU U
ee BIMSHUE Ha (U3NYECKHE CBOMCTBA CHUPTOB. XMMHUYECKHE CBOICTBA CIHPTOB: KHUCIOTHBIE
CBOMCTBA (B3aMMO/IEHCTBHE C HATPHEM KaK CIIOCOO YCTaHOBIJICHHS HAJIMYUS THAPOKCOIPYIIIHI);
peakIuMM 3aMeUIeHHs THJIPOKCHWIBHOM TpyHmbl Ha TaloOreH Kak Croco0 MOJdydeHus
pacTBopuTeNel; MEXKMOJIEKYJSIpHAsT W BHY-TPUMOJIEKYJISIpHAsl AeTuaparanus; oO0pa3oBaHUE
CJIOKHBIX 3(HU-POB C HEOPraHWYECKHMMH U OPraHUYECKUMHU KHUCIOTaMH; TOpe-HHE; OKUCIIEHUE
okcuaoM wmeau (ll), moaxucCIeHHBIM pacTBOPOM IE€pMaHraHaTa Kajlus, XpPOMOBOH CMECHIO;
peakiuy yriieBofo-poaHoro paaukana. Cpasnenue peakyuoHHOU CHOCOOHOCMU NEPBUUHDIX,
BMOPUUHBIX U MPEMUUHBLIX OOHOAMOMHBIX CNUD- MO8 6 peakyuu 3ameujenus. AJIKOTOJSITHI.
lMuaponus, ankuin-poBaHue (CMHTE3 MPOCTHIX 3PUPOB 1Mo BumbsiMmcony). Iduper pocghopruix
kucrom. Ponv mono-, ou- u mpughocghpamos 6 6uoxu- muueckux npoyeccax. IIpoMbIIITIEHHBIN
cUHTe3 MeTaHousa. [lo-yyeHue 3TaHoNa: peakuus OpOXKEeHMs TIIFOKO3bl, THApATalMs STHIICHA.
[Ipumenenue MmetaHona u 3TaHoja. Pdusmnonormueckoe AecTBUE METaHOJA M 3TaHOJIAa Ha
OpraHu3M uesoBeKa. MHOro- aTOMHbIE CIIUPThI. DTHJIEHIIMKOIb U TJIMLEPUH Kak MpeJCTaBH-
TENW TPEACTbHBIX MHOTOATOMHBIX CIIUPTOB, WX (HU3MUECKHE W XHMHYECKHE CBOWCTBA.
KadecTBeHHast peakiusi HAa MHOTOATOM-HBIE CIUPTHI W €€ NMPHMEHEHHE Ui Pacro3HaBaHUS
rIIMIEepruHa

B COCTaBe KOCMETHYEeCKHUX cpeacTB. CHHTE3 OuOKCaHa W3 ATHIEH-TIUKONIS. TOKCHYHOCTh
sTHIIeHT KOs, [IpakTudeckoe mpuMe-HeHue STUIICHTIIMKOIIS U TIIMIEpUHA.

IIpocthie 3¢upbl Kak U30Mepbl MpeNeibHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
¢u3nUecKUX M XMMUYECKHX CBOMCTB CO CIUPTaMu. Peakuus pacuiermyieHust MpocThIX 3(UpOB
MOJI0BOJI0-pOJIOM. [lepokcudvl npocmuvlx 3¢hupos, mepsvl NpedoCmopo*CHO- Cmu npu padbome ¢
HUMU.

®enouibl. CTpoeHue, U30MepHsl U HOMEHKJIaTypa (eHoNoB. B3anMHOe BIUsSHUE aTOMOB
B Moliekyne (eHoma. Ou3nyecKkue M XUMHUYECKHe CBOMCTBa (eHoNa M Kpe3ojoB. KucioTHbie
CBOIl-cTBa (PEHOJIOB B CpPaBHEHHH CO CIIUPTAMH: PEAKIHH C HATPUEM, TMIPOKCHIIOM HaTpHS.



Peaknuu 3amenieHust B OEH30IbHOM KOJIbIIE (TaIOreHUpOBaHKe (OpOMHUPOBAHIE), HUTPOBAHHE).
Ilpo- cmuvie 3¢hupvr penonos. Oxucnenue ¢denomnoB. KayecTBeHHbIE pe-akIMM Ha (HEHOIL.
[Tony4yenue penona. [lpumenenue denona.

KapOonunbHble  coequHeHusi. ANbJETrMAbl W KETOHBl.  DJIEK-TPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KAapOOHWIBHOW TPYH-TBI, €€ MOJSAPHOCTh M MOJSPU3YEMOCTb.
Knaccudpukanus anp- geruoB U ketoHoB. (CTpoeHue MpeaenbHBIX —albaerujaoB. [o-
MOJIOTUYECKUH Psijl, HOMEHKJIATYpa, U30MEpUs IPEAEIbHbIX albAeruoB. CTpOEHUE MOJIEKYJIbI
anieToHa. ['omonornyeckuil pss, HOMEHKIATypa ¥ u3oMmepusi keroHoB. O6mas ¢opmyrna mpe-
JeNBHBIX ANBJETUI0OB M KeTOHOB. du3nuyeckue CBOWCTBa (hop-MalbAeTHAA, aleTalbAeTH/a,
aneTona. /lonsamue o Kemo-eHONbHOU Maymomepu KapOOHUIbHbIX cOeOuHeHuli. XUMUUECKHe
CBOWCTBA TpPEAEIbHBIX QIbJCTUIOB M KETOHOB. Mexanusm peax- yuu HyK1e0QDUIbHO20
npucoeOuneHusi no KapOOHUlIbHOU 2pyn- ne. Peakuuum TNpUCOEIMHEHUS BOIBI, CIUPTOB,
LIMaHOBOJI0pO/Ia
u runpocyibura Harpus. [lonyuenue ayemaneti u xemanet. CpaBHEHHE PEAKIMOHHOM
CIIOCOOHOCTH aJbJIETH/I0B U KETOHOB B pPEaKLUAX IpUcoeAHEHNs. Peakuu 3aMeriennst aToMoB
BO-JIOpOJIa TpHU yriaepoJHoM aromMe Ha ranoreH. [lomumepuszanus ¢dopmanbaeruga u
aneranpaeruga. Cummes cnupmog 63aumo- Oeucmeuem KapOOHUIbHLIX COeOUHeHUll C
peakmusom [ punv- spa. OxucieHue KapOOHWIBHBIX coequHeHui. OcoOeHHOCTH pe-aKINH
OKHUCJIeHUd aneToHa. CpaBHEHHE OKUCIICHUS albJACTHIO0B
u keToHOB. ['mapupoBanme. BoccraHoBneHHe KapOOHWIBHBIX CO-€IUHEHWH B  CIIUPTEHL.
KauecTBeHHBIE peakiuu Ha adbACTUAHYIO Tpymmy (peakius «cepeOpsHOro 3epKajay,
B3auMmoieiicTBre ¢ ruapokcuaoM meau (11)). Arvoonvro-kpomonosas konoenca- yust anrboecudos
u kemonog. Ocobennoctu opmanpaeruaa. [lo-mydeHne npeaenbHbIX albIeTU0B: OKUCICHHE
CIUPTOB, TUIpa-Talus areruieHa (peakuus KydepoBa), OKuCIEHMEM STHIIEHA KHCIOPOJIOM B
npucyrctBun xyopunaa namiagus (I1). Ilomyde-Hue aimeroHa OKHCIEHHWEM MpOMaHONA-2 U
pa3oKEeHUEM Kallb-IIUEBOU WM OapHeBOW CONM YKCYCHOM KHUCIOTHI. TOKCUYHOCTD allbJI€TU/I0B.
Baxxneilmue npeactaBUTeNN albJerHIOB U KETO-HOB: (OopMaibleruj, YKCYCHBIH albIeru,
alleTOH U MX IPAKTH-YECKOE UCII0JIb30BAHUE.

KapOonoBbie kucaotTbl. CTpoeHHE NPeeNbHbIX OJHOOCHOB-HBIX KapOOHOBBIX KHCIIOT.
Knaccudukanus, nzomepus 1 HO-MEHKJIaTypa KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE U MPOCTpaH-
CTBEHHOE CTpOEHHE KapOOKCHIbHOM rpymnmnbl. ['omonoruueckuit psng u oOmas ¢opmyna
NpeJeNbHBIX OJHOOCHOBHBIX KapOOHO-BBIX KHCIOT. Du3Wdeckue CBOICTBAa TpeAeIbHBIX
OJTHOOCHOB-HBIX KAapOOHOBBIX KHCJIOT Ha HpUMEpe MYpaBbHHOH, YKCYCHOW, HpPOINHMOHOBOM,
NaJIbMUTUHOBOM M CTEapuHOBOM KHCIOT. Bomo-ponHbie cBsi3u, accouuanus KapOOHOBBIX
KHACJIOT. XUMHYECKHE CBOMCTBA IMPENENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KHcioTHbIE
CBOMCTBa (M3MEHEHHE OKPACKU MHIMKATOPOB, PEAK-IIMU C aKTUBHBIMU METaJllIaMU, OCHOBHBIMU
OKCHJIAMH, OCHOBa-HHMSMH, COJsIMH). V3MeHEeHue CHIIbI KapOOHOBBIX KHCJIOT NPU BBEICHHUU
JIOHOPHBIX M aKIENTOPHBIX 3amecTuTenell. Bzanmo-zaelictBue kapOOHOBBIX KUCIOT CO CHUPTaMU
(peakuus HTepudu-Kauuu), 0OPATUMOCTb PEAKUMH, MEXaHusm peaxyuu smepudu- Kayuu.
["anorennpoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO Iemb. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MYpaBbHHON KHUCIOTHI. [lo-TydeHne TpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCIICHHE aJIbJETH/I0B, OKHUCIEHHE NEePBUYHBIX CIUPTOB, OKHCIIEHHE AJKAHOB U AalIKEHOB,
TUAPOJIM30M TEMHUHAIbHBIX TPUTAJIO-TEHUNOB. B3aumoodeiicmeuem peaxmuea Ipunvsipa c
yenekucavim easzom. llomydyeHue MypaBBUHONM W YKCYCHOM KHCIOT B IPOMBIIUIEHHOCTH.
IIpuMeHeHre MypaBbUHON U YKCYCHOM KHCIIOT.

JIByXOCHOBHbIE KapOOHOBBIE KHCIOTHI: OOIIME CHOCOOBI MO-JIIy4€HHUS, OCOOEHHOCTHU
XUMHUYecKuX cBOMcTB. lllaBeneBas u Ma-10HOBas KUCIIOTA KaK MPEICTABUTENN TUKAPOOHOBBIX
KUCIIOT. CuHmesbl Ha OCHOB8e MANOHO8020 dPupa. AH2UOPUObL U UMUObBL OUKAPOOHOBHIX KUCIOM.

HenpenenbHble u apomMaTHuecKue KHUCIOTHI: OCOOEHHOCTH HX CTPOEHHUS U CBOWCTB.
[IpumeHenne O€H30MHOW KHUCIOTBL. ApOMaTHYecKue TUKapOOHOBBIE KHUCIOTHI ((Tanesasd,
u3ogranenas U TepedraneBas KUCIOTbI): HPOMbIULIEHHbIE MemOObl NO- JYYeHUs U NpuMeHeHue.



[TorsiTHE O THAPOKCHUKAPOOHOBBIX KHC-JIOTaX W UX MPEICTABUTENSAX MOJIOYHOH, JTUMOHHOM,
SI0JIOYHOUN ¥ BUHHOM KHCJIOTAaX.

Bricmime npenensHbie M HEMpeeIbHbIE KapOOHOBBIC KUCIOTH. 3HAUCHUE U TPUMCHEHHE
KapOOHOBBIX KUCIIOT.

DyHKIMOHAJIbHbIE TPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. XJIOPAHTHIPUIBI U
AHTHUJIPHUIBI KAPOOHOBBIX KHCIIOT: MOJTY-

YeHUE, TUAPOIU3. Baaumoodelicmeaue xa0paneuopudos ¢ HyKieopuIbHbIMU PeaceHmamu.
[Tony4yeHne coKHBIX 3(QUPOB C UC-TIOTH30BAHUEM XJIOPAHTUIPUIIOB U aHTHIIPUIOB KHCIIOT.

Crnoxubie 3¢upel. CTpoeHHe, HOMEHKJIATYpa U U30MEPHSI CIOKHBIX 3(upoB. CIOKHbBIE
3¢UpbI KaK U30Mephbl KapOOHOBBIX KHCJIOT (MEXKIIaccoBasi u3omepusi). CpaBHEHHUE QH3MUECKUX
CBOICTB M PEaKIIMOHHON CITIOCOOHOCTH CIIOKHBIX A3()UPOB U U30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'mapomus cinoxHbIX 3¢upoB. CrnocoObl MONYyYeHUS CIOKHBIX 3(PHUPOB: ATepupUKAIUST Kap-
OOHOBBIX KHUCIJIOT, AaIlMJIMPOBAHHE CIHPTOB U  aJKOTOJNSATOB TaJIOTCHAHTUPHUIAMHU- U
aAHTUAPUIAMH, AIKHJIUPOBAHHE KapOOK-CHIAT-UOHOB. CuHme3 CLONCHbIX S¢Qpupos ¢heHonos.
Cnoorcnvie 3¢upel neopeanuueckux kuciom. Humpoenuyepun. IlpumeHe-Hue CIOXKHBIX 3QUPOB B
MUIIEBOM U MTapPIOMEPHON MTPOMBIII-JICHHOCTH.

AMuIpI KapOOHOBBIX KUCIOT: MOJYyYSHHE U CBOICTBA HA IPUMeEpE alleTaMu/Ia.
Ilonamue o numpunax kapbonoswix kuciom. L{uaneuopunsi.

Conu kapOOHOBBIX KUCIIOT, UX TEPMUYECKOE Pa3I0KEHUE
B MPUCYTCTBUM mIes0un. CHHTE3 KapOOHMIBHBIX COSIMHEHHI PAa3JI0KEHHUEM KaJIbIIHEBBIX COJICH
KapOOHOBBIX KUCIIOT.

JemoncTpanun. 1. B3aumoneiictBue Hatpus ¢ 3TaHonoM. 2. OKHCIIEHHE 3TaHOja
okcupoM memu (Il). 3. Topenme stanoma. 4. B3aumonelcTBue TpeT-OyTHUIIOBOTO CIHpPTA C
coistHoM kuciotoil. 5. Monodopmuas peakuus. 6. OmnpenesneHue ajiabAeruioB MpH MOMOIIU
KayeCTBEHHBbIX peakuuid. 7. OKucIeHHEe anbAeru-10B IEPMAaHIAHATOM KaJHsl.

JlabopaTopHble ONbITHI. 1. CgoiictBa »THioBoro  cnupra. CBoiicTBa
rnunepuHa. 3. ColictBa ¢genouna. 4. CBoiicTBa (op-manuHa. 5. CBOHCTBA YKCYCHOM KHCIIOTHI. 6.
Counn kapOOHOBBIX KHCIIOT.

2.3.4. A30T1- U cepocoeprkanue cCoeAMHEHU s

Hurtpocoennnenns. OneKkmponHoe  CmpoeHue  HUmpo-cpynnol. llonyuenue
Humpocoeounenuu.  Boccmanoenenue  nu-  mpoapenoé 6  amumvl. Apomamuueckue
HUMpocoeouHenus. AxyenmopHvle ceoucmea HUmMpozpynnvl. AnbOOIbHO-KPOMOHO- 843
KOHOeHcayus Humpocoeounenul. B3pvisuamule gewjecmaa.

Amunbl. Knaccudukanus no Tumy yrieBoJopoaHOro paju-Kajla v YUCIly aMUHOTPYI B
MOJIEKYJIe, HOMEHKJIaTypa, U30Me-pusi aMUHOB. llepBUuHbIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.
DONEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOECHUE IMpeNeibHBbIX aMH-HOB. DHU3MYecKHe CBOWCTBA
aMUHOB. AMUHBI KaK OpraHMYECKHE OCHOBAaHHUA: pEaKUUM ¢ BOJXOH, kuciaoramu. Conn
anKWiIaMMo-HMs. Peakiusi TropeHus aMuHOB. AJIKWIMPOBaHME W alWIMpPOBa-HUE AaMHHOB.
Peakuyu aMHMHOB C a30THCTOM KUCIOTOW. [lona- mue o0 uemeepmuuHblX AMMOHUEEHIX
ocnosanusax. Humposa-munvl.  Memoovl  udenmugurxayuu nepeuUYHLIX, GMOPUUHBIX U
mpemuunblx amunog. IlolyueHne aMHHOB aJKUIMPOBAaHMEM aMMHaKa U BOCCTAHOBJIEHHEM
HUTPOIPOU3BOJIHBIX YIIIEBOJOPO-A0B, U3 cIUPTOB. [IpuMeHenne aMrMHOB B (hapmarieBTHUECKON
IIPOMBINIIEHHOCTH. ApOMaTHYeCKWe aMUHbl. AHMIMH Kak IpPEeA-CTaBUTEIb apOMaTHYECKHX
amuHOB. CTpoeHue aHunuHa. B3a-UMHOEe BIMsSHHE TPYII aTOMOB B MOJIEKYJE aHMIMHA.
BnusHue 3amectuTeneld B apOMAaTUYECKOM SIpE HAa KUCJIOTHBIE M OCHOB-HBIE CBOWMCTBA
apuiaMuHoB. [lpuunHbl ocnabieHHs OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHUU C aMHHAMHU
IpesebHOro psaa. XUMUYECKHE CBOMCTBA aHMIIMHA: OCHOBHbIE CBOWMCTBA (B3aMMO-AEHCTBUE C
KHCJIOTaMH1); peaKkIy 3aMeIeHs] B apoOMaTHYecKoe sJpo (rajJoreHupoBaHue (B3auMojeiicTBre
¢ OpoMHO#M BOjI0#), HUTPOBaHUE (B3aMMOJIECHCTBHE C A30THOM KHCIOTOMW), Cyib@upo- 8aue);
OKHCIICHUE; AIKUTUPOBAHUE U AYUIUPOBAHUE NO AMO- MY d30ma ). 3awuma amuHoepynnsl npu
peakyuu Humposanus anununa. Ayemanunuo. Juazocoedunenus. Juazomuposanue nepeudHvlx
apunamunos. Peaxyuu ouazocoedunenuil ¢ evioe- 1eHuem azoma. Ycioeus azocouemanus, azo-



u ouasococmas- nAowue. Aszoxkpacumenu, 3a8ucumocmes ux cmpoenus om pH cpeosi.
Hnouxamopoi. Ilonyyenne anninHa (peakiysi 3UHWHA). AHWINH KaK ChIphe Ul TPOU3BOJICTBA
AHWIMHOBBIX Kpa-cuteseil. CHHTE3bl Ha OCHOBE aHUJIMHA.

Cepoopranudeckue coequnenus. /Ipedcmasnenue o ce-poopeanuieckux cOeOUHeHUsX.
Ocobennocmu ux cmpoeHus u ceoticme. 3HaveHue cepoop2aHuieckux coeOUHeHul.

IeTepouukiabl. A30T-, KUCIOPOJ- M CEPOCOICPIKAIINE reTe- pouukibsl. DypaH, muppoi,
muoghen U uMuOa3on Kak TPENCTa- BHUTENW TSATHWICHHBIX TeTeponukioB. Ilpupona
APOMATUYHOCTH TMATUWICHHBIX T€TEPOIUKIOB. DJIEKTPOHHOE CTPOCHHE MOJIEKY-- JIbI TUPPOIIA,
apoMaTUYECKHil XapakTep MoJieKysibl. KucnoTHele cBOWcTBa muppona. Peaxyuu eudpuposanus
eemepoyuxnos. Ilowsmue o npupoonvix noppupunax — xaiopoguire u eceme. Obwue
npeocmasienuss 06 ux poau 6 ducusoll npupode. IIUPUANH KaK MPEICTABUTEINb MECTUYICHHBIX
TeTePOIUKIIOB. DJIEKTPOH- HOE CTPOCHUE MOJICKYJIbBI MHPHAWHA, apOMATHUYECKHH XapakTep
MoJieKybl. OCHOBHBIC CBOWCTBA MUPHUIMHA. Pa3nuume B MpoO-sB- JIGHUM OCHOBHBIX CBOWCTB
nUppoJia W NUpUAMHA. Peakumu mupu- TuHA: AMEKTpo(UIbHOE 3aMeleHHe, TUIAPUPOBAHHE,
3aMeIlEHUEe aTOMOB BOAOPOJa B [-TIOJOKEHWU HA THIpPOKcorpymmy. [IMKomu- HBI U HX
okucnenue. Kemo-enonvnas maymomepus  P-eudpok-  cunupuouma. Taymomepus [-
euopokcunupuouna u ypayuia. Ilpeocmasnenue 06 umuoasone, nunepuouHe, NUPUMUOUHE,
uHoone, HUKOMUHe, AMpOnuHe, ckamoie, Gyppyponre, eucmuou- He, eucmamune, IMypUHE,
YPUHOBBIX M MUPUMUJINHOBBIX OCHO- BaHUSIX.

JemoncTpanun. 1. OcHOBHbIE CBOMCTBA aMUHOB. 2. KauecTBeHHbIE peakMy Ha aHUJIMH.
3. AHMIIMHOBBIE KpacuTend. 4. O0pa3Iibl reTePOUUKIMYESCKUX COSTMHEHUH.

2.3.5. buoJiorn4ecku aKTHBHBIE BelleCTBA

Kupbl Kak clnoxkHble OJ(QUpPHl TIUIEPUHA U BBICHIMX Kap-OOHOBBIX KHCIIOT.
PacturenpHble M KUBOTHBIE KUPBI, UX COCTaB. PHU3NYECKUE CBOWCTBA KUPOB. XUMHUYECKHE
CBOMCTBA YKHUPOB: THIPUPOBAHUE, OKUCICHHE. [lepokcudnoe oxucienue sxcupos. IIpocopkarue
orcupos. I'MIpOaN3 WM OMBUIEHHE XHUPOB KaK CIOCOO IPOMBIIUIEHHOIO IOJIyYE€HUs COJIed
BBICIIUX KapOOHO-BBIX KUCIOT. ['maporenusamus xupos. [Ipumenenue xupoB. Mbld Kak colu
BBICIIMX KapOOHOBBIX KHCJIOT. Motromue cBoicTBa Mblia. [lpedcmasnenue o aunuoax. Obuue
npeocmasiie- Husi 0 OUON02UHECKUX DYHKYUAX TUNUOOB.

Yraesoabl. O6mias ¢popmyna yriesoaos. Knaccudukarnus yrneBonoB. MoHO-, 0UTO- U
nonucaxapuapl. OuU3nuecKkue CBOW-CTBa M HAXOXKICHHE YIJIEBOJIOB B MpuUpoie (Ha mpumepe
TIIIOKO3bI U PpyKTO3bI). JInHeHHas u nukiIudeckast GopMbl TIIOKO3BI U PPYKTO3BL. [lupanossi u
@ypanozvr. Gopmynsl Gumepa n Xeyopca. [loHsTHE 0 TayTOMEpUN KaK BHIE H30MEPUH MEKIY
UKINYECKON M JMHEHHON GopmaMu. Onmuueckas usomepus 2n0Kko3vl. XUMUUECKUE CBOMCTBa
TJTFOKO3BI: OKUCJICHUE XJIOPHOUN MM OPOMHOM BOJION, OKMCIIEHHE a30THOW KUCJIOTOM, BOCCTAaHOB-
JIEHUE B IIECTUATOMHBIN CIIUPT, ayuIuposanue, aiKuiuposa- Hue, N30MepU3alns, Ka4eCTBEHHbIE
peakIu Ha TIIOKO3y (PKC-TIEPUMEHTAJIbHBIE JI0KA3aTeIhCTBA HAIMYUSA aJbJICTHIHON |
CHUPTOBBIX TIpyHH B TIJIIOKO3€), CIHPTOBOE, MOJIOYHOKUCIOE, HPONUOHOBOKUCNIOE U
macnanoxucioe opoxeHue. I TMKO3uaHBIN THIIPOKCUII, ero cnenuduieckue cpoicta. [lonstue
0 riuko3u-nax. [loHaTthe o MIrOKO3MIax, UX HAXOXKJICHHH B Ipupone. llo-mydeHue riroKo3bl.
®pyKTo3a Kak u30Mep riroKo3bl. Pubo3a

n J:[e301<cnp1/1603a. HpI/IMCHeHI/Ie U OMOJOTHYECKAas POJib YTJICBO-HOB. Oxucnenue YIJICBOJAOB —
HCTOYHHK SHCPIrUM KMUBBIX OpTra-HU3MOB.

Jucaxapuabl. Caxapo3a Kak NpeICTaBUTENIb HEBOCCTAHAB-TMBAIOMIMX AUCAXapUJIOB.
Crpoenue, puznyeckue 1 XuMU4e-CKHe CBOMCTBA caxaposbl. Mansmosa, 1akmosa u yeinoouosa.
ux cmpoenue, ¢usuueckue u xumudeckue ceoticmea. I'maponus aucaxapuaoB. [lomyuenue
caxapa u3 caxapHoil cBekibl. [[pumMme-HeHne caxaposbl.

MMosmcaxapuapl. Kpaxman, riaukoreH W IEIUII0I03a Kak OMO-JOTHMYECKUEe MOIMMEpHI.
Kpaxman kak cMmech aMmHJIO3bl M aMIJIONIEKTHHA, €ro (PU3MUYECKHE CBOMCTBA. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJIU3, KAUYECTBEHHAs PEaklus C HOAOM U €€ MPU-MEHEHHE IS
OOHapy)XCHHS Kpaxmalia B MPOJAYKTaX MUTAHUs. [ MuKo2eH: 0coObeHHOCmU CMPOeHUs. U C8OUCME.



Hemmono3a: ctpoeHue u pundeckre cBOMCTBA. XMMHUECKUE CBOMCTBA LIEJ-JIFOJIO3bI: THAPOIIU3,
oOpa3oBanue cloXHbIX d3(upoB. Ilpumenenue kpaxmana u uemnono3sl. [IpakTuyeckoe
3HauEHUE NoJIUca-XxapuaoB. [lonamue o npouzeoocmee bymazu.

HyxsennoBble kuciaorbl. Hyxneosunsl. Hykneorunsl. HykinenHOBbIE KHUCIOTBI Kak
npupoHble nonuMmepsl. CoctaB U crpoeHne HykinenHoBbIX kucaot (JIHK u PHK). I'maponus ny-
KJICMHOBBIX KUCJIOT. POJIb HYKJIEMHOBBIX KUCIIOT B XKH3HEIEA-TEIbHOCTH OpraHnu3MoB. OyHkimu
JHK u PHK. Kommiemen-tapuocts. ['enetmueckuit kon. Hccneoosanue cocmasa J[HK
yenoeeKa U e20 NpaKmuieckoe 3Hadenue.

AMHHOKHCI0THI. CoCTaB, CTPOCHUE U HOMEHKIJIaTypa aMHHO-KUCIIOT. ['oMonornaeckuit
ps IpeiebHBIX AMUHOKUCIIOT. M30Mmepus npedenvHuix amunoxkuciom. OnmuyecKkas uzomepusl.
dusnueckue CBOMCTBA HPENENbHBIX aMUHOKHUCIOT. OCHOBHblE AMUHOKUCIOMbL, 00pasyiouue
oeaky. CrocoObl MOJIyYeHUs] aMHUHOKHUCIIOT. AMHUHOKHCIOTHI Kak amM(OTepHbIE OpraHUYeCcKHe
COEJMHEHUS, pPAaBHOBECUS B PacTBOpax aMHHOKUCIOT. CBONCTBA aMUHOKHUCIIOT: KUCIOTHBIE U
OCHOBHBIE CBOWCTBA; U302IEKMPUYECKAdsl MOYKA, AIKUIUPOBAHUEe W allWIINPOBAHUE aMUHOTPYII-
nbl;  oTepuuKanms; peakmuu C a30THCTOW KHUCIOTOW. KadecTBeHHbIE peakuuud Ha
aMUHOKUCIOTEL ¢ ruapokcuaom wmemud  (Il),  nuneuopumom, 2,4-ounumpogpmopbenzonom.
Crenuduueckue KayeCTBEHHBIE pEaKIUM HA apoOMaTHYeCKHe M TeTePOLUKIMYECKUE
AMHUHOKUCJIOTBI C KOHIIEHTPUPOBAHHO a30THOM KUCIIO-TOM, Ha UCTeHH ¢ aieraroM cBuHmna (I1).
Ilonamue o yuxnuueckux amudax — JaaKkmamax u oukemonunepasuxax. buonoru-ueckoe
3HauYEHUE 0-aMUHOKUCIOT. O01acTu NPUMEHEHUSI aMUHO-KHUCIIOT.

IenTuabl, ux crpoenue. IlentuaHas cBA3b. AMUAHBIN Xa-pakTep HNENTUIHOM CBA3M.
CunTe3 nentunoB. ['uaponns nenTu-aos.

Beaku kak npupoanbie OmomosimMmepsnl. CoctaB u cTpoeHue Oenkos. IlepBuunas
CTpYKTypa O€NnKOB. Xumuueckue MmemoObl YCMAHOGNEHUS AMUHOKUCIOMHO20 COCMA8a U
nocieoosamensv- Hocmu. OepMeHTaTUBHBIN T'HIPOIN3 OenkoB. BTropuuHas cTpyk-Typa O€iaKoB:
o-CrHpanb, PB-cTpykrypa. TpeTwdyHas W dYeTBEep-TUYHAs CTPYKTypa OenkoB. JucyibduuHbie
MOCTHKHU Y HOHHBIE
U BaH-/Iep-BaalbCcoBbl (TUAPO(POOHBIE) B3auMoJeicTBUA. XHMH-YECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, JIeHATypalus, KaueCTBEeH-Hble (LBETHbIE) peakuuu Ha Oenku. [lpespawenus benkog
nuwu 6 opaanuzme. bruonornueckre QyHKIUU OEIKOB. JJocmudicenus 6 uzy4eHuu cmpoenus u
cunmesa 6enKoa.

JdemoncTpauuu. 1. PacTBopuMOCTh yriieBOJOB B BoAe W 3TaHo-lie. 2. OOpasibl
AMHHOKHUCIIOT.

JlabopaTopubie ombiTbl. 1. CpolicTBa rmioko3bl. 2. OmnpeneneHue Kpaxmaia B
npoaykTax nutanus. 3. XKupsl u ux cBoiicTBa. 4. L|BeTHbIe peakiiy OenKoB.

2.3.6. BoicOKOMO/IEKYJISIPHBIE COCAUHEHHS

OCHOBHbIE TOHATUS BBICOKOMOJIEKYJISIDHBIX COEIUHE-HHUI: MOHOMEp, MOJIHUMEp,
CTPYKTYpPHOE  3BEHO, CTeNeHb MojJuMe-pu3anuu. OCHOBHBIE  CIOCOOBI  MOJYYEeHHUs
BBICOKOMOJIEKYJISIP-HBIX ~ CO€JMHEHHI: peakluuu TMOJUMEpU3allud U MOJIMKOHJIEHCA-I1H.
Cononumepusanus. CTpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEPOB OT
cTpoeHus: Mousekyia. Kiac-cudukanus MnoiauMepoB: IjIacTMacchl (IUIACTUKH), 3JIaCTOMEpPbI
(Kay4yKku), BOJIOKHA, KOMIMO3UThl. COBpeMEHHbIE IUIacTMacChl (IUIACTUKU) (TIOJIMATUIICH,
MOJIMTIPOTIUJICH, TIOJUCTUPOJI, TOJH-BUHUIXJIOPUI, (TOpoIiacT, MoJUdITUIeHTepedTanar,
aKpui-Oy-TaJiue€H-CTUPOJIbHBIM ~ IJIACTHUK,  TOJMKApOOHATHI). TepMomuia-cTUUHBIE U
TEPMOpEAaKTUBHBIE MoNUMephl. PeHonpopMaibaeruanble cMoabl. KOMIO3UTHBIE MaTepHalbl.
Ilepcnexmugbl  UCNONL306AHUA KOMNOZUMHBIX Mamepuanos. Yenennacmuku. BoiokHa, uX
knaccuukanus. I[lpuponHele U XuMUYecKHe BO-JOKHA. VICKyCCTBEHHBIE M CHUHTETHUYECKHE
BoJIoKHa. [IoHsATHE O BHCKO3€ U arleTaTHOM BoJoKHE. [lonuadupHble U MoNMaMUIHbIE BOJOKHA,
UX CTpOEHME, CBOMCTBA. [IpakTHueckoe UCnoIb30Ba-HUE BOJOKOH. DnactoMepsl. [Ipupoausiii n
CHUHTETHYECKUH Kay-uyk. Pesuna u »0ouut. Ilpumenenue nomumepoB. Cunmemuue- cKue
nnenxku. Membpanvl. Hoevie mexunonocuu oOanvhenuie2o COGEPUEHCMBOBAHUS NOTUMEPHBIX
Mamepuanos.



Jemoncrpanun. 1. O6pa3isr iactukoB. 2. Komnekius BonokoH. 3. [TonmmkoHaeHcanus
STUJICHTJIMKOJIS ¢ TEPEPTAICBOM KUCIOTOM.

JlaGopaTopHble onbIThbl. OTHOIIICHUE CHUHTETUYECKUX BOJOKOH K pacTBOpaM KHCIIOT U
IIeJIOYeit.

2.4. X¥uMHA ¥ KU3Hb

2.4.1. Xumn4eckasi TexHoJ10rusi (Xumusi B IPOMbIIIJIEHHOCTH)

OcHOBHbIE NPUHOMIBLI XUMHYEeCKOH TexHoaoruu. OO-mme mnpeacTaBIeHUs O
MPOMBIIIICHHBIX CIIOCO0aX MOJYYCHUSI XUMUYECKUX BEIICCTB.

I[Ipou3BoACTBO CePHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Xumusm npornecca. Chipbe JUTsl TPOU3BOICTBA CEPHON KUCIIOTHI.

TexHonornueckas cxema npoiiecca, MpoIecchl U anmaparhl.

Mexanusm kamanumuueckoeo oeticmeust okcuda sanaous (V).

IIpousBoacTrBo ammuaka. XumusM mnpouecca. OnpenencHue ONTHUMAIbHBIX YCIOBUN
npoBe/IeHUs peakuu. [IpUHIUI UP-KYJISAIUU | €r0 pealin3alus B TEXHOJIOTHYECKOM cxeme.

Metanayprusi. Yepnas wmeramnyprus. IlpowsBonctBo uyryHa. [lomMeHHBIH mporiecc
(chlppe, YCTPOMCTBO JOMEHHOH TIe4M, XUMH3M mpouecca). [lpouzsoocmeéo cmanu 6
mapmenosckol neyu. [Ipou3BOACTBO CTAlM B KUCIIOPOJHOM KOHBEPTEPE W B DIIEKTpOINCYax.
Tpsamoii memoo nonyuenus sceneza uz pyowl. L|BeTHast MeTaJTyprusi.

Oprannyeckuii cunre3. [IpomMbiiuienHas oprannueckass Xumusi. OCHOBHOM M TOHKHIA
oprannyeckuii  cunre3. Hawmbonee  KpyNMHOTOHHAXXHBIE  IPOM3BOJCTBA  OPTraHUYECKUX
coenunenuil. [IpousBoncTBo MeraHona. [lonydyeHune ykCycHOM KHCIOTBI U ¢hopmanvoeuoa u3z
memanona. onyuenue ayemama yenntono- 3vi. Celpbe ISl OPraHUYECKON MPOMBIIIIEHHOCTH.
[Tpo6iiemMa 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. Cunmesvl Ha OCHO8e CUHMEe3-2d3a.

2.4.2. XumMus ¥ IKOJIOTUSA

XUMHUYECKOe 3arps3HEHHE OKpY)KAloIleld Cpefbl M €ro IMOCIEICTBUSA. OKOJIOTHUS U
npobiemMa 0XpaHbl OKPY>KaroLIel cpe-/bl. «3eneHas» XUMHUS.

JdemoncTrpauuu. 1. Ceipbe sl MPOU3BOJICTBA CEPHOM KUCTO-THI. 2. MOAENIb KHUIISIIETO
cios. 3. XKenesnas pyna. 4. O6pasibl CIUIaBOB XKeje3a.

2.4.3. XumMus ¥ JHepPreTuKa

[IpupoaHbie UCTOYHHUKHU YTIIEBOAOPOI0B. [IpupoaHbiii U MOMyTHBINA HEDTSHON ra3bl, UX
coctaB U Hcnoib3zoBanue. Hedtrs xak cmech yriaeBoaopoaos. CoctaB HEPTH U ee nmepepadboTKa.
[lepBuunas u BTOpuuHas mnepepaborka Hedtu. Ileperonka Hed-Tu. Kpekunr. Pudopmumnr.
Hedrenpoaykrel. OxraHoBoe uuciao OeHzuHa. OxpaHa OKpyXKalolled cpeasl Mpu
He(drenepepaboTKe
U TpaHCIOpTUpOBKe HedTenpoaykroB. Kamenusiii yronb. Kok-coBanme yris. [asudukarus
yris. DKoJoruyeckre mpoosieMbl, BOSHUKAIOUINE PU UCIIOIb30BaHUU YIJIS B KQUeCTBE TOILIMBA.
AnbTepHAaTUBHBIE HCTOUHUKU SHEPTUH.

2.4.4. XuMus ¥ 310poBbe

Xumust numd. JKupbl, Oenkd, yriaeBoAbl, BUTAaMHUHBI, (epMeHThl. PanunonanbHOe
nutanue. [Iumessie no6aBku. [Tu-meBbie 700aBKU, UX KiaaccuduUKaius. 3anpenieHHbIe U pa3pe-
HIEHHbIE MUIEBble 100aBKU. OCHOBBI MUIIEBON XUMHUH.

Xumus B Mmeaunune. [Tonstue o papmaneBTHIeCKON XUMHUH
u papmaxonorun. Pa3paboTka nekapctB. JlekapcTBeHHbIE CpeA-CTBA, HMX KiacCH(UKAIUAL.
[IpotuBOoMUKpOOHBIE  cpenacTBa  (Cynb-paHWIAMUAHBIE  Tpernaparbl W aHTUOUMOTHUKH).
AHanbreTuku  (acUpWH, aHAIBIMH, Tapaleramos, HApKOTHYECKHUE  aHAJIbre-THUKH).
Aumueucmamunnvie npenapamel. Bsxymue cpenctsa. [ opmMoHbl u 2OpMOHAIbHbIE NPenapamal.
[Ipo6nembl, cBA3aHHBIE C MPUMEHEHHEM JICKapCTBEHHBIX NpenapaToB. BpeaHble mpu-BbIUKU H



(baxkTopsl, paspylIaoNe 3A0pOBbE (M30BITOUHOE IO-TpeOJICHUE XHUPHOW MUIIH, KypeHHE,
ynoTpeOIeHUE aJIKOTOJIsl, HAPKOMAHHS ).

2.4.5. Xumusi B noBceaHeBHOM ku3Hu KocmeTnueckre n napproMepHbIe CpeICTBa.

beitoBass xumus. [loHATHE O TOBEPXHOCTHO-aKTUBHBIX Be-IIECTBAaX. Moromme u
yucTsanme cpeacrBa. OrOenuBaromue cpeactBa. I[lpaBuna Oe3omacHOi pabOTHI C €IKUMH,
TOPIOYUMU
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU OBITOBOW XUMHH. [luemenmot u kpacku. Ilpunyunoei
OKPAWUBAHUSL MKAHELL.

2.4.6. XumMusi B CTPOUTEILCTBE

l'unc. W3Bects. Lement, Oeton. Kien. Ilogbop onTH-MaabHBIX CTPOUTEIBHBIX
MaTepHaIOB B IPAKTUYECKOM €ATENIb-HOCTH YelIOBEKa.

2.4.7. XumMud B CeJIbCKOM X035iiCTBe

MunepanbHble U opranuueckue ynoopenus. Cpeacrsa 3amuthl pacteHuil. [lectunuapt:
MHCEKTULIUIBI, FepOMLUIbl U QyHTUIM B PernerieHTs!.

2.4.8. Heopranuveckue MaTepuaJibl

Crekio, ero Buabl. CHWIMKaTHasE MPOMBIIIJIEHHOCTh. TpaJWlIMOHHBIE U COBPEMEHHBIE
Kepamuueckue marepuansl. CBepxnpoBoadias kepamuka. [lonsTue o kepmerax, MmaTepua-jiax ¢
BBICOKOW TBEPOCTBIO.

2.4.9. XuMus B COBpeMEHHOI HayKe

Ocobennocmu cospemennoli Hayku. Ilpogheccus xumuka.

Mertomonoruss HaydHOTO UCCIEIOBaHHA. MeETOApl HAyYHOTO TIO3HAHUS B XHMUHU.
CyObekT u 00BEeKT HayuHoro mosHaHus. [lo-craHoBka npoOaembl. COop uHbopManuu u
HakoruleHHe (akroB. [HWmoresa M ee OSKCHepHUMEHTalbHas IpOBepKa. TeopeTHdeckoe
00BsICHEHUE MOJYYEHHBIX pe3ylbTaToB. MHAYKIMS U AeayKIus. DKCIIepUMEHTalbHas IPOBEpKa
MOJTYYEHHBIX TEOPETHYECKUX BBIBOJIOB C LEJIBIO PACIPOCTpaHEHHs WX Ha OoJjiee MUPOKUIl KpyT
00BEKTOB. XMMHMUYECKHI aHaNIN3, CUHTE3, MOAEIMPOBAHNE XU-MUYECKUX MPOLIECCOB U SBICHUN
KaK METOJ[a HayYHOTO Mo3Ha-Husl. HaHOCTPYKTYpHI.

BBenenne B MpOEKTHYIO JesATeNbHOCTh. [IpoekT. Tumbl M BHIBI MPOEKTOB, ATAIIbI
peamuzanuu 1poekta. OcoOEHHOCTH pa3-pabO0TKU MPOEKTOB (TIOCTAaHOBKA Iieied, Mmoadop
METO/MK, paboTa
C JIUTEPATYPHBIMU UCTOYHHKAMU, O(hOPMIICHUE U 3alUTa MPO-EKTa).

Hctounuku xumudeckod wuHpopmaruu. Ilouck xumude-ckoil uHpoOpManuum 1O
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYK-TYpHBIM popmynaMm. Pabora ¢ 6a3amu JaHHBIX.

Cospemennvie ¢husuxo-xumuueckue mMemoovl YCMAHOGAe- HUs COCMAsa U CMmpyKmypbvl
eewecms.

Jemoncrpauuu. 1. Ilumesbie kpacutenu. 2. Kpamenue Tkaneil. 3. OrOenuBaHue
TkaHel. 4. Komekuus cpeacts 3amuThl pacteHuid. 5. Kepamuueckue marepuanel. 6. [[BeTHbIE
crekna. 7. Ilpumepsl paboThl ¢ XMMHUYECKUMHU 0a3amMu JaHHBIX. JlaGopaTopHble onmbIThI. 1.
3HAKOMCTBO C MOWOIIMMHU cpexactBa-mMu. 2. Kinenm. 3. 3HaKOMCTBO C MHHEpPaIbHBIMU
yI0OpEeHUsIMU U U3y4eHUE X CBOMCTB.

Ilnanupyembie pe3yjbTaThl 0CBOCHUSA Y4eOHOro Kypca «IIpakTukym
pelIeHus 32124 110 XUMHMW» HA YIIy0JIEHHOM YPOBHE CpeHero o0mero
oOpa3zoBaHust



1.1. IInanupyeMble JIMYHOCTHBIE Ppe3yJabTAThl OCBOCHHMS Y4eOHOIO IpeaMeTa
«IIpakTHKYM pellleHHs 3224 110 XUMHHW» HA YIJ1y0JIeHHOM ypOBHe

[TnaarpyeMbIMU JTMYHOCTHBIMU PE3Yy/IbTaTAMH B paMKaX OCBOCHHUS Y4eOHOTrO MpeaMera
«[IpakTuKyM pelieHus 3a7a4d N0 XUMHUN» Ha YIIIyOJIEHHOM YPOBHE SIBJISIIOTCS:

1) B c(epe oTHOIIEeHMIT 00yUarommMXxcs K cede, K CBOeMY 310POBbIO, K MO3HAHUIO
ceos:

— TPUHATHE W PeaTH3aIUI0 IIEHHOCTEH 3J0pOBOrO0 M 0OE30MacHOro o0pasa KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIE-TEHTHOE OTHOIIEHHE K COOCTBEHHOMY (pU3MUecKOMy U
IICUXO0JIO-TUYECKOMY 3/I0POBBIO;

— HEMpPUITHE BPEAHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS aKOrojsl, HAPKOTHKOB;

2) B c(epe OTHOMIEHHII O0YYAWIIUXCSH K OKPY:KAKOIIEMY MHPY, K KUBOH
npupoje, XyJ10:KeCTBeHHOI KYJIbType: — MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOB-HIO Ppa3BUTHS HAayKd, 3HAYMMOCTb HayKHM, TOTOBHOCTh K HAyYHO-TEXHHUUYECKOMY
TBOPYECTBY, BIIaJICHUE TOCTOBEPHOU HMH(MOpP-Manueil o nepeioBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAayUHBIX 3HAHU-AX 00 yCTpOWCTBE
Mupa 1 o0IIeCcTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE camMo0oOpa3oBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATLHOM U OOMIECTBEHHON JACSITEITLHOCTH;

— DJKOJIoOTMYecKass KyJIbTypa, OEpe’KHOE OTHOIIEHHE K POA-HON 3emje, MpUPOTHBIM
OorarctBam Poccum u Mupa, MOHMMaHUE BIMSHUSA COLMAIbHO-3KOHOMHYECKHMX IPOLECCOB Ha
COCTOSTHUE TPUPOTHOM M COIMAIBHON Cpelbl, OTBETCTBEHHOCTH 3a COCTOSI-HUE MPHUPOJHBIX
pecypcoB, YMEHUN U HABBIKOB Pa3yMHOIO MPHU-POJOINOJIb30BAHMS, HETEPIUMOIO OTHOILIEHUS K
JNEUCTBUSAM,IPUHOCSIIAM Bpel JKOJIOTUH; TPUOOPETEHHE ONbITa HSKOJIOrO-HAMPaBICHHOM
JeSITEIIbHOCTH;

3) B cdepe OTHOIIEHHIT 00yJaAIOIIUXCA K TPYAY, B cepe CO-IHAIBLHO-IKOHOMHYECKHX
OTHOLLICHHUI:

— OCO3HaHHBIM BBIOOp Oynaymiedt mnpodeccun Kak TyTh M CIOCO0 peanu3aiuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

— TOTOBHOCTh OOYYaromMXcs K TPYAOBOM NpOo(eCCHOHAIbHOM NEATENbHOCTH Kak K
BO3MOXKHOCTH  y4acCTHsl B  PEIICHWH  JMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX POOJIEM;

— TMOTPeOHOCTh TPYAWUTHCSA, YBAXKEHUE K TPyLy U JIOASIM TpyJda, TPYJOBBIM
JOCTH)KEHUSIM, JOOPOCOBECTHOE, OTBETCTBEH-HOE M TBOPYECKOE OTHOIIEHHE K Pa3HbIM BHJaM
TPYIOBOH A€S-TEIBHOCTH.

1.2. [Inanupyemblie MeTanpeaMeTHbIe pe3yJibTaThl OCBOEHHSI y4eOHOro mpeamera
«IIpakTUKYM pelieHHs 32124 110 XUMHM» Ha YIi1y0JIeHHOM ypOBHe

[Tnanupyemble MeTanpenMeTHbIE Pe3yibTaThl B paMKaX OCBOEHHS Y4eOHOIro mpeamMera
«[IpakTHKyM pemieHuss 3a7ad MO XHMHH» Ha YIIIyOJ€HHOM YPOBHE NPEACTaBICHBI TpeMs
rpynmnamu yHUBEpcalbHBIX yueOHbIx neictBuil (Y'Y I).

2. PerynsiTuBHbIC YHUBepCAJIbHbIE y4eOHbIe 1eiicTBUSI BpIMyCKHUK Hay4uuTCS:

— CaMOCTOSITENILHO ONPENeNATh 1eNIU, CTAaBUTh U (OPMYIIH-

poBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEeIbHON AEATEIbHOCTH

Y JKU3HEHHBIX CUTYyalUsX;

— OIICHUBATh PECYPChI, B TOM YHUCJIE BpeMs U JpPyrue HEMATEPHUAIbHBIE PECYPCHI,
HEOOXOIUMBIE VISl JOCTHIKEHHS ITOCTaB-JICHHOW paHee 1eH;

— COIIOCTAaBJISATh MMEIOIIMECS BO3MOXKHOCTU M HEOOXOIMMBIE JJIsi JTOCTUXKEHUS LU
pecypcsl;

— OpraHu30BbIBaTh (PPEKTUBHBIA MOUCK PECypcOB, HEOOXOIUMBIX ISl AOCTHIKEHUS
ITOCTaBJICHHOM IICIIH;

— OIPEAEINIATh HECKOJIBKO ITyTEH JOCTHKEHHUSI IOCTABIECH-HOM 1IN,



— BBIOMpaTh ONTHUMAJBHBIA MyTh JOCTIDKEHUS LEMH C ydeToM 3((HEeKTUBHOCTU
pPacxoJ0BaHUs PECYpPCOB U OCHOBBIBASICH HA COOOPAXKEHUX 3TUKU U MOPAIIH;

— 3a/1aBaTh MNapaMeTpbl M KPUTEPHH, IO KOTOPHIM MOXHO ONpPEICNIUThb, YTO IIENb
JOCTUTHYTA;

— COIIOCTABIIATh IIOJNYYCHHBIH pe3yJabTaT JAEATEIBHOCTH C IIOCTABICHHOH 3apaHee
1EJIbIO;

— OLICHMBATh TIIOCIEICTBHUS JOCTHIKCHHUS TIIOCTABICHHOM MLEMM B AEATCIBHOCTH,
COOCTBEHHOM KHM3HU M )KU3HU OKPYKAIO-IIIHX JIFOACH.

2. [lo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe 1eicTBUSL BBITYCKHUK HAyUUTCS:

— KPUTUYECKH OIEHUBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO C PA3HBIX MO3HIINN;

— pacno3HaBarh U (PUKCUPOBATh MPOTUBOPEUNS B MH(GOPMALIMOHHBIX HCTOUHUKAX;

— HCHOJIb30BaTh PA3JIMYHBIE MOJIEIbHO-CXEMATUUYECKUE CPEICTBA ISl MPEACTABICHUS
BBISIBJICHHBIX B UH()OPMAIIMOH-HBIX HCTOYHUKAX MPOTHUBOPEUHIA;

— OCYUIIECTBIIATH Pa3BEPHYTHIM HH()OPMALIMOHHBINA TOUCK
U CTaBUTH Ha €T0 OCHOBE HOBBIC (yueOHbIE U MO3HABATEIbHbBIC) 33/1a4H;

— UCKaTh U HAXOJIUTHh 0000IICHHBIE CLIOCOOBI PEeICHHS 3a-7ay;

— MPUBOJIUTH KPUTHUECKUE apTyMEHTHI KaK B OTHOIIEHUU COOCTBEHHOTO CYXKIEHUS, TaK
Y B OTHOLLIEHHUU JICUCTBUU U CYK-I€HUHN APYIroro;

— aHaJIM3UPOBATh U MPeoOPa30BBIBATH MPOOIEMHO-TIPOTH-BOPEUNBLIE CUTYAIINH;

— BBIXOJIUTH 32 paMKH y4eOHOTO MpeIMeTa U OCYILIECTBIIATD IeJIeHANPaBICHHBINA MTOUCK
BO3MO>KHOCTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JACHCTBHS,

— BBICTpauMBaTh HMHAMBUAYATbHYIO OOpa30BaTEIbHYIO TpPa-€KTOPUIO, YUUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI APYTHX YYaCTHU-KOB U PECYPCHBIC OTPAHUYCHUS;

— MEHSTh U yJEPKUBaTh pPa3HbIC MO3UIMHM B MO3HABATENIb-HON JESATENbHOCTH (OBITH
VUEHUKOM M yuyuTeneM; (GopMyInupo-BaTh 00pa3oBaTeNbHBIA 3alpoOC U BBINOJHATH
KOHCYJIbTATHBHBIC (DYHKIIMH CaMOCTOSITENIbHO; CTaBUTh MpoOjemMy u paboTarh Ham ee
pelieHueM; ypaBisiTh COBMECTHOM MO3HABATEIBHOM €SI-TETbHOCTHIO U TOAYUHSIITHCS ).

3. KoMMyHUKaTHBHbIC YHHBepcaibHbIe YueOHbIe JeiicTBUA BBITyCKHUK HAy4uTCS:

— OCYIIECTBIATH JEJIOBYI0 KOMMYHHKAIIUIO, KaK CO CBEpP-CTHUKaMHU, TaK H CO
B3pOCIIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3aIiy, TaK U 3a ee MpeesiaMu);

— TIPU OCYIIECTBJICHUU T'PYIIIOBON pabOThl OBITh KaK PYKO-BOJIUTEJIEM, TaK M WICHOM
MPOEKTHON KOMaHIbl B pa3HBIX pOJSIX (TEHEpaTOpOM UJIEH, KPUTHUKOM, HCIOIHUTENEM,

MPE3EHTYIO-IIIUM U T. [1.);

— pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pe€-HHMS C HMCHOJIb30BaHHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(JIMKTOTEHHBIE CUTYAIlMH W TPEAOT-BpamiaTh KOH(IUKTHI IO MX
aKTUBHOH (a3bl;

— KOOPJMHUPOBATH U BBITIOJHITH PadOTy B YCIOBUSX BHP-TYaJbHOTO B3aUMOJCHCTBUS
(MM coueTaHusl PeaTbHOrO U BUP-TYaIbHOTO);

— COIJIacOBBIBATh IO3MLMHU YJIEHOB KOMAaHJIbl B Ipolecce padoThl Haj OOIUM
MPOAYKTOM/pELICHUEM;

— TPEICTaBIIATh MyOIMYHO Pe3yNIbTaThl HHIUBUIYaTbHON
U TPYNIOBOM JeSITeIbHOCTH, KaK MEepes] 3HAKOMOM, Tak U Iepe/l HE3HAKOMOI ayTuTOpHeH;

— noaOupaTh MapTHEPOB JUIA JAEJIOBOM KOMMYHHKAIMHM, HC-XOJS W3 COOOpa)KeHHH
pEe3yIbTaTUBHOCTH B3aUMOJCHUCTBUS, a HE TMYHBIX CUMITATHIA;

— BOCIIPHHUMATh KPUTHUECKUE 3aMEYaHUs KaK PeCypc COOCTBEHHOTO Pa3BHUTHS;

— TOYHO ¥ €MKO (pOPMYIIMPOBATh KaK KPUTHUECKHUE, TAK
U 0J00pUTENIbHBIE 3aMEUYaHMsl B aJpec JPYrux JoJeil B paMKax JelI0BOM M 00pa3oBaTebHON
KOMMYHHKAIIHH, H30€rasi PH STOM JITYHOCTHBIX OIEHOYHBIX CYKICHHH.

1.3. IInanupyemble mnpeIMeTHbIe pe3yabTaTbl OCBOCHHMS Y4eOHOro mpeaMeTa
«IIpakTHKYM pelIeHHs 32124 10 XUMHHM» Ha YIi1y0JICHHOM ypOBHe

B pesynbrare mzyuenus ydebHoro npenmera «l[IpakTukym pemnieHus 3a7ad Mo XUMHUN
Ha YpOBHE cpeaHero oouiero oOpa3oBaHus



BBINYCKHHMK Ha YIJ1y0JICHHOM YPOBHE HAYUYHTCH:

— packpbIBaTh Ha MHpuUMepax pojib XUMHU B (POPMUPOBAHMM COBPEMEHHOW HaydyHOU
KApTUHBI MHpPa M B IPAKTHYECKON [EATENbHOCTH YEJIOBEKA, B3aUMOCBS3b MEXIY XUMHUEH U
JIPYTUMU €CTECTBEHHBIMU HAyKaMU;

— COIIOCTaBJIATh UCTOPUUYECKUE BEXH PA3BUTUS XUMUU
C MCTOPUYECKUMH IIEPUOAAMU PA3ZBUTHS IPOMBIIUICHHOCTH U HAyKU U NPOBEACHUS aHAIU3a
COCTOSIHUS, ITyTEH pa3BUTHs HAYKU U TEXHOJIOTUH;

— QaHaJIM3UPOBATH COCTAB, CTPOCHHE W CBOMCTBA BEIIECTB, NMPUMEHSSA IIOJOKEHUS
OCHOBHBIX XMMHYECKUX TEOPUH: XMMHU-YECKOTO CTPOEHMSI OPraHMYECKUX coeluHeHud A. M.
bytiepo-Ba, cTpoeHHs aTOMa, XUMHUYECKOU CBSA3H, MIEKTPOJIUTUYECKON AMCCOLUALMM KHCIOT,
OCHOBaHUM U COJIEM, a TaKXKe YCTAHABIM-BAaTb IPUYUMHHO-CICIACTBEHHBIC CBA3U MEKIY
CBOMCTBAMH BEIl[e-CTBA M €0 COCTABOM U CTPOCHUEM;

— TIPUMEHATh IpPaBWIA CHUCTEMATUYECKOH MEXIYHapOJHOH HOMEHKJIATypbl Kak
CpeACTBa PA3IMYCHUS U UICHTU(UKAIIUH BEIIECTB 110 UX COCTaBYy M CTPOCHHIO;

— COCTaBIIAITh MOJICKYJISIDHBIE H  CTPYKTYpHBIE (OpPMYyIBI HEOPraHMYECKUX U
OpPraHMYECKHX BEILIECTB KaK HOCHUTENIeH MH-(hOpMallMMi O CTPOCHUU BEILECTBA, €r0 CBOMCTBAX U
IIPUHA]JIEK-HOCTU K ONPEEIEHHOMY KJIacCy COEIMHEHU;

— OOBSICHATh NPUPOAY U CIOCOOBI 00pa30BaHMs XMMHUYE-CKOM CBSI3M: KOBaJEHTHOM
(mONsIpHOM, HEMOJIAPHOM), HOHHOM, METaJUTMYECKOW, BOJOPOIHON C LEIbI0 OINpeaeTIeHUs
XUMHYE-CKOM aKTUBHOCTH BEIIECTB;

— XapakTepHu30BaTh (pU3MUYECKUE CBOWCTBA HEOPraHUYE-CKUX U OPraHUYECKUX BEIIECTB
U YCTaHaBJIMBaTh 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEILECTB OT THUMA KPUCTAIJIMYECKOW pe-
IETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTHM B HM3MEHEHMM XMMHU-YECKHUX CBOMCTB HPOCTBHIX
BEILIECTB, BOAOPOAHBIX COEAMHEHUM, BBICIIMX OKCUIIOB U THAPOKCH/IOB;

— MPUBOAMTH MPUMEPbl XHMHUYECKHUX pEaKLUUi, pacKpbIBa-IOIUX XapaKTepHbIE
XUMHUYECKHE CBOMCTBA HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB U3YyYEHHBIX KJIACCOB C LIETbIO
UX UJeH-TU(PUKAIKU U 00BACHEHUS 00JIaCTU IPUMEHEHUS;

— OIpeAENATh MEXaHU3M PEaKIUU B 3aBUCUMOCTH OT YCJIO-BUH MPOBENECHUS pPEeaKluu U
IIPOrHO3MPOBaTh BO3MOJKHOCTb IIPO-TEKaHUS XMMHMUYECKHX PEAKIUM Ha OCHOBE THUIIA
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEAreHTOB;

— YCTaHaBJIMBaTh 3aBUCHMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COEIUHEHUN
OT XapaKTepa B3aUMHOT'O BIIMSHUS aTOMOB B MOJIEKYJIaX C LEbI0 IPOTHO3UPOBAHUS MPOILYKTOB
pe-aKkuuuy;

— yCTaHaBJIMBaThb 3aBUCHUMOCTh CKOPOCTM XUMHYECKOW pe-akllMd M CMEIleHUs
XMMHUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB C ILENBIO ONpPENEeNeHUs] ONTHUMAIbHBIX
YCIIOBUH NPOTE-KaHUSI XUMUYECKHUX MTPOLIECCOB;

— YCTaHaBIMBaThb T'€HETHUYECKYI0 CBS3b MEXIy KiIacCaMM HEOPraHWYECKUX U
OpraHMYECKHUX BEHIECTB JUIi OOOCHOBAaHUS MPUHLMIINAIBLHOW BO3MOXXHOCTH IOJTYyYEHHS
HEOPraHUYECKUX

Y OPraHMYECKUX COEAVNHEHNH 3aJaHHOTO COCTAaBa U CTPOECHMUS;

— TOA0MpaTh peareHThl, YCIOBUS M ONPEAENATh MPOAYKTHl PEaKIHi, MO3BOJSIOLUINX
peann3oBaTh Ja00paTOPHbIE M MPO-MBIIUIEHHBIE CIOCOOBI MOYYEHUS BaXKHEHIIIMX HEOpraHuye-
CKHX M OPraHUYECKHUX BEIIECTB;

— ONpEeNeNsTh XapakTep Cpelabl B pe3yjlbTaTe TUAPOIM3a HEOPraHU4YEeCKUX U
OpPraHMYECKHUX BEIIECTB U NPUBOJUTH IMPHUME-Pbl THAPOJIN3a BELIECTB B MOBCEIHEBHOM JKU3HU
4eJI0BeKa, ONO-TOrMuecKuX 0OMEHHBIX IpOoIleccax U MPOMBIIUIEHHOCTH;

— TPUBOJIUTH MPHUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENb-HBIX pEAKIHM B TMPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3-HEAESITEIbHOCTH OPraHU3MOB;

— OOOCHOBBIBaTh MPAKTHYECKOE HCIOJIb30BAHWE HEOPTraHU-4eCKUX U OPraHuYecKUX
BEIIIECTB M UX PEaKIHii B IPOMBIIIJICH-HOCTU U OBITY;

— BBINOJNHATh XMMHMUYECKUN OKCIIEPUMEHT IO PACIO3HABA-HUIO M  IOJYyYEHUIO
HEOPraHMYECKUX U OPraHMUYECKUX BEILIECTB, OTHOCALIMXCSA K Pa3IMUHBIM KJlacCaM COEIMHEHUH,



B COOTBET-CTBHUH C MPABWJIAMHU U TIpUeMaMu 0€301acHoi paboThl C XUMHYEC- KUMH BELIECTBAMHU
U 1a0OpaTOPHBIM 000PYAOBAaHUEM;

— TPOBOJUTH pacyeTbl HAa OCHOBE XHUMHUYECKUX (OpPMYNI M ypaBHEHUN peaKluid:
HAXOXXJCHUE MOJICKYIAPHOW (OPMYIIBI OpPraHWYECKOrO BEIIECTBA IO €ro IUIOTHOCTH |
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB WM IO IMPOJYKTaM Cropa-HHUs; pacyeTsbl
MaccoBOM IO (MAaccChl) XHMHYECKOTO COCIUHE-HHSI B CMECH; pacdeTbl Macchl (00bema,
KOJIMUECTBA BEILECTBA) MPOAYKTOB pEaKIMU, €CIIM OJHO W3 BELIECTB JAaHO B M30BITKE (MMeeT
IPUMECH); pacdeTbl MAacCOBOM WM OOBEMHOM [JOJMM BBIXO-Ja MpPOJAYKTa peakUuud OT
TEOPETUYECKH BO3MOXKHOTO; pacyeTbl TEIUIOBOTO 3(deKTa peakiuu; pacyeTbl O00BEMHBIX
OTHOILICHWHA Ta30B TpPU XUMHUECKHMX pEAKLHUAX; pacyeThl Macchl (00bema, KO-THYECTBA
BEIIeCTBa) MPOJYKTa PEaKklu, €ClIU OJHO M3 BELIECTB JaHO B BUJE PAcTBOpa C OMPEICICHHOMN
MacCOBOM J10JIE pacTBO-PEHHOI0 BEILIECTBA;

— HCIIOJIb30BaTh METOJbl HAy4YHOrO ITO3HAHMS: aHajlu3, CHUHTE3, MOJEIUPOBAHUE
XUMHUYECKHX MPOLIECCOB M SBJIEHUM IpH pPELIEHUH Y4eOHO-UCCIEN0BATENbCKUX 3aad II0
M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYSHHS U PACIIO3HABAHMS OPraHUYECKUX BEIIECTB;

— BJAJIETh MPaBHJIAMH 0€30MacHOr0 OOPAIICHUsI C €IKUMH, TOPIOYUMHU M TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBON XHMHH;

— OCYHIECTBJIATH MIOUCK XUMHUYECKON WH(POPMAIINH 110 Ha-3BaHHSIM, UIACHTU(DUKATOPAM,
CTPYKTYpPHBIM (pOopMysaM Be-111EeCTB;

— KpUTUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBATh XUMHUYE-CKYI0 HH(OpMALHIO,
COJIeprKallylocsl B COOOIIEHUSX CPEACTB MacCOBOM HH(popMmaIuu, pecypcax NutepHera, HaydHO-
HOMY-JIAPHBIX CTAThSIX C TOYKUM 3pPEHUS] €CTECTBEHHO-HAYYHOM KOpP-PEKTHOCTH B LEJSIX
BBISIBJICHUSI OIIMOOYHBIX CYXJACHUI U (hOp-MUPOBaHUs COOCTBEHHOM MO3UINY;

— HaXOJUTh B3aUMOCBSI3U MEXKIY CTPYKTYpOol U (QYHKIU-E€H, IPUUNHON U CIIEICTBUEM,
TeopHel u (hakTaMu TP aHAIH3E MPOOJIEMHBIX CUTYyalllii 1 000OCHOBAaHUH MTPUHUMAEMBIX pelle-
HUH Ha OCHOBE XMMHUYCCKUX 3HAHUM;

— [PEeACTaBIATh IyTH peleHus TII00aldbHBIX NpoOsieM, CTO-ALUX Iepea
YeJIOBEYECTBOM, U TEPCHEKTUBHBIX HAIPaBICHUN pPa3BUTHS XMMHMUYECKHUX TEXHOJIOTMH, B TOM
YyHClle TEXHOJOTHMH COBPEMEHHBIX MAaTE€pHaloOB €  pa3iM4yHON  (YHKIHMOHAIBHOCTHIO,
BO300HOBJISIEMBbIX HCTOYHHMKOB CBIPbSl, MEpepabOTKM U YTWIM3a-IUM TPOMBILIUIEHHBIX U
OBITOBBIX OTXOJIOB.

BpinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYMTHCS:

— (opMyIMpoOBaTh LENb HUCCIEIOBAHUS, BBIABUIaThb U MPOBEPSTH SKCIEPUMEHTAIBHO
TUIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEILECTB Ha OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOO-
HOCTH BCTYNAaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe U MPO- TyKTaX pPa3iIMYHbIX XMMHUYECKHUX
peakuui;

— CaMOCTOSITENIbHO IUIAHUPOBAThb M IPOBOJUTh XUMHUYECKUE DKCIEPUMEHTHI C
co0uTI0/IeHHEeM IIpaBrI Ge30MacHON paboThI € BELECTBAMU M JJa0OpaTOPHBIM 000pYI0BaHHUEM,;

— HHTEpNPETUPOBaTh JAHHBIE O COCTaBE M CTPOECHUM Be- ILECTB, IIOJYyYEHHBIE C
MOMOIIbIO COBPEMEHHBIX (PU3NKO-XUMH- YECKHX METO/IOB;

— OIHCHIBaTh COCTOSIHUE D3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHUYECKUX MPEJCTaBICHUNA O CTPOCHHHM aroMa g OOBSICHEHUS pe3ysIbTaTOB CHEKTpallb-
HOT'O aHaJIN3a BEIIECTB;

— XapaKTepU30BaTh pOJIb A30TOCOAEPHKALIUX TETEPO- LUKINYECKHX COEIUHEHUN H
HYKJICMHOBBIX KUCIIOT KaK Ba)KHEHUIINX OMOJIOTUYECKH aKTHUBHBIX BEIIECTB,;

— IPOTHO3MPOBAaTh BO3MOKHOCTb IPOTEKAHUS OKHUCIHU- TEIbHO-BOCCTAHOBUTEIBHBIX
peaxkui, Jexalux B OCHOBE IPUPOAHBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB.

TemaTHuyeckoe NVIAHUPOBAHUE

TemaTtnueckoe riaHupoBaHue Mo yueoHomy Kypcy «lIpakTukyM pemieHus 3ajad 1mo
XUMHUHM» COCTaBJIEHO C y4eTOM pabouell mporpaMMsbl BocuTaHus. BocnuTarenbHblil MOTeHIIHAN



JaHHOT'O Y‘-IG6HOFO Kypca obecreunuBaeT pfaiu3anuio CJICAYIOIETO COMUATBbHO 3HAYUMOI'0O
OonbITa o6yqafom1/1xc;[:

1. @opmuposarue onvima coyuanbHO 3HAUUMBIX O€ll, HANPAGIEHHbIX HA 3aO0mY 0 ceoell

cembve, pOOHBIX U ONUKUX,

Dopmuposanue mpyooeozo onvima, Onblma y4acmus 8 NPOU3800CMEEHHOU NPAKMUKe,

3. Dopmuposanue onvima COYUANILHO 3HAYUMBIX 0€ll, HANPABIEHHbIX HA NOb3Y CBOEM)
POOHOMY 20pO0Y UNU CeLy, CMPAHE 8 YeOM, ONbIM 0esTMeNIbHO20 BbIPANCEHUS
COOCMBEHHOU 2PaNCOAHCKOU NOZUYUU,

4. Dopmuposarnue onvima npupoOOOXPAHHBIX O,

Dopmuposanue onvima paspeuteHuss BO3HUKAIOWUX KOHGIUKMHBIX CUMYAyUll 8 WKOJIe,

ooma unu Ha yruye,

6. Dopmuposanue onvima camocmoamenbHO20 NPUOOPemeHUsi HO8bIX 3HAHULL, NPOBEOeHUs
HAYYHbIX UCCIe008AHULL, ONbIM NPOEKMHOU 0esimelbHOCMU,

7. Dopmuposanue onvima usyyeHus, 3auumol U 0CCMAHOBNIEHUS KYIbMYPHO20 HACIeOUs
yenoseyecmaed, onvim co30anusi COOCMEEHHBIX NPOU3BEOEHUU KYIbMYPbl, ONbIM
MBOPUECKO20 CAMOBIPANCEHUS,

8. Dopmuposarnue onvima sedenusi 300p08020 00PA3A HCUZHU U 3aO0MbL 0 300P08be OPYIUX
Jrooet;

9. @opmuposanue onvima OKA3aHUSA NOMOWU OKPYICAIOWUM, 3AO0MbL O MATLIUAX UTU
HOACUTILIX TH00AX, 80JIOHMEPCKUL ONbIM;

10. @opmuposanue onvima camono3HaHUsL U CAMOAHATU3A, ONBIM COYUATLHO NPUEMILEMO20
CaAMOBLIPANCEHUSL U CAMOPEANUZAYUU.

no

o

TEMATHYECKOE INTAHUPOBAHHME

10 kaace
dopmupyemble

e Kout-Bo COLMATILHO-

n\n Tema ypoka YACOB 3HAYMMBbIE U

HEHHOCTHBIE

OTHOLIEHHS
1 OcHOBHbIE IOHATHS U 3aKOHOMEPHOCTH B 1 10,2

OpPraHUYECKON XUMUHU.

2. AJIKaHEbI. 1 5,6
3. [{uknmaeckue yrieBoa0poIbl. 1 2,3
4, AJIKEHBbI. 1 5,6
5. AJKagyeHsl. 1 49
6. ANKUHBI. 1 2,6
7. ApeHbl. 1 2,6
8. Cnuprtsl. 1 2,6
9. deHonLI. 1 2,6
10. Aneneruabl U KETOHBL. 1 5,6
11. KapOoHOBBIE KHCIOTEHI. 1 49
12. VraeBoasl. 1 2,3
13. AMMHEI. 1 45
14. AMHMHOKHCIOTEL. 1 6,8
15. benkmn. 1 45




16- 9,10
17 ['eTeponukinueckre COeTMHEHHUS.
18- 3ajaun Ha ONpeieTICHUE MOJIEKYIIIPHON 6,8
19. (dbopMyITBI BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.
20- 3ajaun Ha ONpeIeTICHUE MOJIEKYIIIPHON 6
21. (dbopMyITBI BENIECTBA MO MPOIYKTAM UX CTOPaHUSL.
3ajaun Ha ompeeIeHNEe MOJICKYJIIPHOM 49

22- (GOopMyIIbI BEIIECTBA C UCIIOJIB30BAHUEM IJIOTHOCTH U
23. OTHOCHUTEIIBHOM IJIOTHOCTH T'a30B.
24 3ajaun Ha ompeneIeHNe MOJICKYIIPHOM 6
25_ (bopMyIIBI BEIIECTBA IO OTHOIICHHIO aTOMHBIX Macc

' 3JIEMEHTOB, BXOISIIMX B COCTaB JaHHOI'O BEILIECTBA.
26 ['eneTnueckas CBsI3b MEXKIy Ki1accaMu
27_ OpraHUYECKHUX COCAMHCHHH. Penenre oprannueckux

' [EMTOYEK MPEBPAILICHUI BEIIECTB.
28 I'enetnueckas CBSI3b MEXKAY KJIacCaMH 2,910
29_ OPraHUYEeCKHX COCIMHEHUH. Pellienre opraHnuecKkux

' IIEMOYEK MPEBPAIICHUMN BEIIIECTB.
30- Pemenre KOMOMHMUPOBAHHBIX 33714 6
31. MOBBIIICHHOT'O YPOBHS CJIIO)KHOCTH.
32- Pemenrne kKOMOMHUPOBAHHBIX 3a/1a4 9,10
33. MOBBIIIEHHOTO YPOBHSI CJIO’KHOCTH.

Bcero 33 yaca




TEMATHYECKOE INTAHUPOBAHUE

11 kaace
dopmMupyembie
No Kon-po | COMHMATBbHO-
o\ Tema ypoka YACOB 3HAYUMBbIE U

IEeHHOCTHbIE

OTHOIEHHS
1. Bakueiiiine moHATHS U 3aKOHBI XUMHH 1 10,2
2. CTpoeHue aToma. 1 5,6
3 [lepuonnyeckuii 3aKOH U IEPUOUYECKASI CHCTEMA 1 2,3

' xumudeckux daemenToB .M. Menaeneesa
4, Crtpoenue MoJiekya. XUMHUYECKas CBSI3b. 1 5,6
5. ArperaTHble COCTOSIHUS BEIIECTBA. 1 4.9
6. TemnoBoit 3 pekT XuMUIeCKON peakiiH. 1 2,6
7. CKOpOCTh XMMHUECKON PEaKIIMH. 1 2,6
8. XUMHUYECKON paBHOBECHE. 1 2,6
9. PactBOpBI. DIIeKTpOIUTHYECKAS JUCCOIHAITHSI. 1 2,6
10. I'maponus cosneil. 1 5,6
11. Knaccugukaims XuMHIECKUX peakinil. 1 4,9
12. OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. 1 2,3
13. DIEeKTPONIH3. 1 4,5
14. Bonopon u ero coenuuenus. 1 6,8
15. XJI0p ¥ €ro COeANHEHUSI. 1 4,5
16. ®dTOp, OpOM U 1011 U UX COCTUHEHUS. 1 9,10
17. Kucnopon u ero coenuHenus. 1 6,8
18. Cepa u e€ CoeIUHCHHS. 1 6
19. A3OT 1 ero coeuHeHUs. 1 49
20. dochop 1 ero cCoeMHEHHUSI. 1 6
21. Yrieposa v ero COeTMHEHMUS. 1
22. KpemHuuii u ero coequHeHus. 1 29,10
23. [LlemouHbIE METAIIIIBI M IX COCTMHEHUS. 1 6
24, [llenouno3eMenbHBIC METAJIIbI M UX COCIMHCHHS. 1 9,10
25. AJIOMHUHHHN U €70 COeUHEHHUS. 1 10,2
26. XKeme3o u ero coequHeHUs. 1 5,6
27. Meramisl d-cemencTBa. 1 2,3
28. 3ajaun Ha COCTAB M Pa3/ICICHUE CMECEH. 1 5,6
29. 3agaun Ha ra3oBbIE 3aKOHEL. 1 49
30. CriocoObI BEIpKEHUST KOHIICHTPAITIH. 1 2,6
31. HonHblE peakiy B pacTBOpax. 1 2,6
30 3aga4u Ha OKHCIIMTEIHLHO-BOCCTAHOBUTEIBLHEIC 1 9,10
peaknuu
Bcero 32 u

KPUTEPUU U1 HOPMbI OIIEHKHA 3HAHUI OBYYAIOIIIUXCA

1. Ouenka yCcTHOIO OTBeTA.
OTMeTKa «5» - KOTINYHOY
- OTBET MOJHBIA U MPaBUJIbHBIN HA OCHOBAaHUU U3YUYEHHBIX TEOPHIl;



- MaTepual U3JI0KEH B ONPEEICHHOMN JIOTHYECKOM MOCIEI0BATENIbHOCTH, JTUTEPATYPHBIM
A3BIKOM;
- OTBET CAMOCTOSTEIIbHBIMN.
OTmeTKa «4» - «XOpOLIO»
- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA CHOBAHUM U3YYECHHBIX TCOPUH;
- MaTepuall HU3JI0KEH B ONPEACICHHOW JIOrMYECKOM IOCIEeI0BAaTEIIBHOCTH, IIPH 3TOM
JIOITYIIEHBI JIBe-TPU HECYIIECTBEHHBIEC OLIMOKH, UCTIPABICHHBIE 10 TPEOOBAHUIO YUUTEIIS.
OtMeTKa «3» - «yOBIETBOPUTEIBLHO
- OTBET TOJHBII, HO MPH 3TOM JIOIMYyIIlEHAa CYIIECTBEHHAs! OMIMOKA MM OTBET HETOJHBIH,
HECBSI3HBIN.
OtMeTKa «2» - «HEYJOBIIETBOPUTEIHHOY»
- [IpY OTBETE€ OOHAPYKEHO HEMOHMMAHUE yJallUMCsl OCHOBHOT'O COZAEp)KaHUs y4eOHOTro
MaTepHalia Wi JOMYyIIEHbl CYIIeCTBEHHbIE OIIMOKH, KOTOPBIE YYaIHiCs HE MOXKET HCIIPABUThH
IIPY HaBOZSAIIMX BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OneHKa 3KCNepPUMEHTATbHBIX YMEHUI.

OneHka cTaBUTCS Ha OCHOBAHUM HAO0JIIO/IEHUS 32 yYalllUMKCS U MMCbMEHHOIO OTYeTa 3a
paborty.

Ormerka «S»:

- paboTa BBINOJIHEHA MOJHOCTHIO M MPABUIIBHO, CJENaHbl MpPaBUIbHbIC HAOIIOACHUS U
BEIBO/IBI,

- OKCIIEPUMEHT OCYIIECTBJICH IO IUIAaHYy C Y4Y€TOM TEXHUKH O€30MacHOCTH M TMPaBUI
paboTHI ¢ BeliecTBaMU U 000py/10BaHUEM;

- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, MOIIEPKUBAIOTCS YUCTOTA paboyero
MeCTa U MOPSAJIOK Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCSI PEaKTUBBI.

OtrMmeTka «4»:

- paboTa BBITIOHEHA MTPABUIIBHO, C/IETIaHbl IPAaBUIbHBIC HAOIIOIECHHS ¥ BBIBOJBI, HO MIPH
TOM HKCIEPUMEHT MpPOBEIEH HE TMOJIHOCThIO MJIM JOMYIIEHbl HECYLIECTBEHHBIE OIIMOKH B
paboTte ¢ BelecTBaMu U 000py1I0BaHUEM.

OtrmeTka «3»:

- paboTa BBINIOJHEHA TMPaBWIBHO HE MEHEE 4YEeM HallOJIOBUHY WIM JOIYyIleHa
CylIeCTBEHHasl OIIMOKa B XOJ€ SKCIEpUMEHTa B OOBSICHEHUH, B O(QOpPMIEHHU DPaOOTHI, B
COOIOCHUM TIpaBUJI TEXHUKU O€30MacHOCTH Ha paboTe C BemecTBaMu U 00OpyIOBaHUEM,
KOTOpasi UCIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

OTrMmeTKa «2»:

- JONyIleHbl J1Be (M 0osee) CyIIeCTBEHHbIE OIIMOKM B XOJAE: HKCIEpUMEHTa, B
00BSICHEHUH, B OQOpMIICHUU PaOOThl, B COONIOACHUU TPaBUJ TEXHUKH O€30MACHOCTH MpHU
paboTe ¢ BelecTBaMU U O0OOPYIOBAaHHEM, KOTOpBIE YUYAIIMHCS HE MOXKET UCHPABUTh AAXKe MO
TpeOOBAaHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Y YYaIIerocs OTCYTCTBYET 3KCIIEPUMEHTAIbHbIE YMEHHS.

3. OneHka yMeHMii pemiaTh pacyeTHbIE 3aJa4H.
O1MmeTKa «5»:
- B JJOTHYECKOM PACCYKJIEHUU M PEIICHUU HET OIMMOOK, 3a/1aya pelieHa paliuoHAIbHBIM
CIT0co00M;
OTtmeTka «4»:
- B JIOTHYECKOM pAaCCYKJICHUM W PEIICHUsS HET CYIIECTBEHHBIX ONIMOOK, HO 3ajada
peleHa HepaluoOHAIBHBIM CITIOCOOOM, WIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.
OtmMmeTka «3»:
- B IOTHYECKOM PACCYXJICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHA CYIECTBEHHAs
ommOKa B MAaTEMaTHYECKUX pacyeTax.
OTmeTka «2»:



- UMCCTCA CYHICCTBCHHBIC OIIMOKH B JIOTUYECKOM pPacCy:xACHHUU U B PCIICHUU.
- OTCYTCTBHUEC OTBCTA Ha 3aIaHUC.

4. OneHKa KOHTPOJIbHBIX PadoT.

Illkana mnepeBoja B MATHOAIBHYIO CHCTEMY OLCHKA B 3aBUCHMOCTH OT OOBbeMa
BBIITOJIHEHHBIX 33JJaHUI: BCE KOHTPOJIbHBIC PAa0OTHI OIICHUBAIOTCS B OAJUTBHOM CHCTEME

0-35% or MakcHMambHO  BO3MOXKHOTO  KOJIHMYeCTBAa  OamwioB —  «2» -
«HEYIIOBIICTBOPHUTEIHHOY

36-55% — «3» - «yIOBIETBOPUTEIHHO

56-75% — «4» - «xopormioy»

76-100% — «5» - «OTITUIHO»

JIMTEPATYPA

1. Xumus. Yray6neHusiii ypoBeHb. 10 kiacc. Y4eOHUK € 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBropsl B. B. Epemun, H. E. Ky3smenko, B. . Tepenun, A. A. JIpo3nos, B. B. Jlynun).

2. Xumus. YrayOneHHbIH ypoBeHb. 11 kiacc. Y4eOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
(aBTopet B. B. Epemun, H. E. Ky3smenko, A. A. [Ipo3nos, B. B. JIynun).

3. Pabouas mnporpamma ydeOHOro mnpeamera «XHMHUsA» Ha YIrIyOJIEHHOM YpOBHE
cpeanero obmero obpaszoBanus kK YMK mo xumun B. B. Epemuna, H. E. Ky3smenko, B. .
Tepenuna, A. A. JIpo3nosa, B. B. JIlynuna u Meroanueckue peKOMEHJalUU 10 €€ COCTaBICHUIO
(aBTopsl B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 9. FO. Kepumos).

4. Meroauueckoe mocobue k yueOHuky B. B. Epemuna, H. E. Kyssmenko, B. WU.
Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna «Xumus. YrinyoneHnHslid ypoBeHb. 10 kiace» (aBTOpbI
B. B. Epemun, B. . Maxonuna, O. }0. CumonoBa, 1. B. Epemuna, A. A. [po3nos, . IO.
Kepumos).

5. Meroanueckoe nocobue k yueObHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpoznosa, B. B. Jlynuna «Xumus. Yriny6nennsiii ypoBenb. 11 kiacc» (aBropel B. B. Epemun,
H. B. Bonkosa, H. B. ®upcroa, . B. Epemuna, A. A. Jlpo3aos, O. FO. Kepumos).
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