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[Iporpamma Pa6ouas mporpamma k muanu Y MK B. B. Jlyauna: yaeOHO-MeTOIMYECKOE
nocobue / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna, 2. 0. Kepumon. —
00O IPO®A r. Mocksa, 2017

V4ueOHUKH Epemun B. B., Kyzemenko H. E., [IpoznoB A. A., Jlynun B. B. Xumus.
Yriyonennsiid yposenb. 11 kiacc; M:JIpoda 2019

Pabouas nporpamma mo xumun it 11 kimacca cocrasiena B cootBerctBuu ¢ @I'OC COO , Ha
ocHoBe niporpammel k inaud YMK B. B. JIyauna: yaebHo-MeToqudeckoe nocooue / B. B. Epemun, A.
A. JIpo3nos, U. B. Epemuna, 2. 0. Kepumo. — OO0 JIPODA r. Mocksa, 2017.

Ilnanupyembie pe3yJbTaThl 00y4eHUA

®denepanbHbIi rocy1apCcTBEHHBIN 00pa3oBaTeNbHbIM CTaHIAPT CPEAHEro oouero oopa3zoBaHus
yCTaHaBJIMBAET ClIeAYIOUIMe TpeOOBaHMS K pe3yidbTaTaM OCBOCHMS OOYYaroIIMMHUCS  OCHOBHOM
00pa3zoBaTeNbHON IPOTrPAMMBI:

* K MeTanpeIMeTHbIM pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHON MpOrpaMMsl: 1)
YMEHUE CaMOCTOSTENIBHO OIPEIEIATD LEIU ACATEIIBHOCTU U COCTABIIATH IUIAHBI ACATEIBHOCTH;
CaMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD;
HCITOJIB30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHUS IMOCTABIICHHBIX LIEJIEH U pealn3alun
IUTAHOB JESITEIbHOCTH; BEIOMPATh YCHEIIHbIE CTPATETUH B PA3JINYHBIX CUTYalUsIX; 2) yMEHHE
MPOJAYKTUBHO OOLIAThCSI U B3aUMO/IEHICTBOBATD

B IIPOLIECCE COBMECTHOM EATEIHOCTH, YUUTHIBATh MO3UIIUU APYTUX YUaCTHUKOB
NeATEeTLHOCTH, 3P deKTUBHO pazpemaTh KOH(YIUKTHL; 3) BiIaIecHHe HaBbIKaMH TT03HABATEILHOM,
yueOHO-UCCIIeI0BATENIbCKON U MPOEKTHON JESITeIbHOCTH, HaBBIKAMH pa3pelieHus mpooieM;
CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEILHOMY IOMCKY METO/IOB PELIEHUS TPAKTHUECKUX
3aJa4, MIPUMEHEHUIO PAa3JIMYHBIX METOJIOB MMO3HAHMS; 4) TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOSITeNIbHOW MH(POPMALIMOHHO-TI03HABATEIBHOM 1€ TEIbHOCTH, BlIa/IeHHE HaBbIKaMU

HOJy4EeHUs1 HE0OX0IMMON HH(POPMALIMU U3 CI0Bapel pa3HbIX THIIOB, YMEHHE OPUEHTUPOBATHCSA
B Pa3UYHBIX HCTOUYHUKAX UHPOPMALIUU, KPUTHUECKHU OIICHUBATH M HHTEPIIPETUPOBATH
UH(POPMALIKIO, TIOTYYaeMYIO U3 PA3IMYHBIX UCTOYHUKOB; 5) YMEHHE HCIIOJIb30BATh CPEACTBA
UH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — UKT) B pemenun




KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aIMOHHBIX 33124 C COOII0JICHUEM TpeOOBaHHHA
OPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, IMPABOBBIX M ITUICCKUX
HOPM, HOPM HH(POPMAIIMOHHOMW 0€301aCHOCTH; 6) YMEHUE ONpeIeaTh Ha3HAYCHNE U (PYHKIIHH
Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB; 7) YMEHHUE CAMOCTOSTEIILHO OIEHUBAThH M MPUHUMATH
peIIeHUs, ONPEACTISIONINE CTPATETHIO MTOBEICHHUS, C YIETOM T'PAXKIAHCKUX U HPABCTBEHHBIX
[IEHHOCTEH; 8) BIIaJIcHHE SI3bIKOBBIMH CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIarath
CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBHIC CPEICTBA; 9) Bila/lcHHE HAaBBIKAMU
MI03HABATEBHOM PepIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUI U MBICIIUTEIbHBIX
NPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH, IPAHUI] CBOCTO 3HAHUS M HE3HAHMSI, HOBBIX
MO3HABATENIBHBIX 33124 U CPEJICTB UX TOCTHIKCHUS;

* K JIHYHOCTHBIM pPe3yJIbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMEI: 1)
BOCIIUTAHHE POCCHICKON IPpa)1IaHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAXKCHHUS K CBOEMY
HapOJy, YyBCTBO OTBETCTBEHHOCTH Tiepei PoiMHOM, TOpAOCTH 3a CBOM Kpaii, cBor Poauny,
NPOIILJIOE M HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu, yBaxkeHHE K TOCY1apCTBEHHBIM
cuMBoJjIaM (repo, duiar, ruMH); 2) GOpMHPOBAHHUE IPAKIAHCKON IMO3UIIMKM KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIHOHHBIC ITpaBa U
00513aHHOCTH, YBKAIOIIETO 3aKOH M IIPABOMOPSIIOK, 00J1a/1aI0IET0 YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MIPUHUMAIOIIETO TPATUITMOHHBIC HAIMOHAIBHBIC U 00IIeUeIOBEUECKUE
T'YMaHUCTUYECKHUE U JIEMOKPATHICCKUE IICHHOCTH; 3) TOTOBHOCTH K CITy)KeHHI0 OTE4ecTBY, €ro
3amuTte; 4) chOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JAMANIOTe KYJIbTYp, a TAKKe
pa3arYHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIUKYIHTYPHOM
Mupe; 5) chopMHpPOBAaHHOCTH OCHOB CAMOPAa3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBUU C
o0I11eueoBeYeCKUMHU [IEHHOCTSMU U HJiealaMH IPa)KIaHCKOTO 00IIECTBa; TOTOBHOCTh U
CIIOCOOHOCTh

K CaMOCTOSITEIbHON, TBOPUECKON M OTBETCTBEHHOMU JESATENLHOCTH; 6) TOIEPAHTHOE CO3HAHUE U
MOBEJICHNE B TIOJUKYJIBTYPHOM MHPE, TOTOBHOCTh M CITOCOOHOCTH BECTH JIUAJIOT C PYTHMH
JIFOJIbMU, IOCTUTATh B HEM B3aMMOITOHUMAHHMSI, HAXOUTh OOIIUE TeJIN U COTPYTHUYATD JUIS UX
JOCTYIKEHHUS; 7) HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTHMH MJIQJIIIETO BO3PACTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOU, YueOHO-MCCIIeI0BATEIBCKOM,
MIPOSKTHOM M IPYTHX BUIAX JCITEILHOCTH; 8) HPABCTBEHHOE CO3HAHHE U TIOBEJICHUE HA OCHOBE
YCBOCHHUS 00II[eUeTIOBEUECKHUX IIEHHOCTEH;9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrclie caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU, CO3HATENILHOE OTHOIIIEHUE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCTIEIIHON MPOoQecCHOHANTBHON U 00IIeCTBEHHOM
nesTenbHOCTH; 10) acTeTuuecKkoe OTHOLIEHUE K MUPY, BKIIIOYAast 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOMIECTBEH HBIX OTHOMICHUH; 11) MpHHSITHE U peaTu3arus
IIEHHOCTEH 3T0pOBOTO U O€301acHOTO 00pa3a KU3HH, MOTPEOHOCTH B (PU3NIECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATHUSIX CIOPTUBHO-03JOPOBUTENHLHOM IEATEIbHOCTHIO, HEIPUSTHE
BpPEIHBIX MPUBBIUCK: KYPEHHUS, YITOTPEOIEHUS aIKOTOJIs, HAPKOTHKOB; 12) OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3HMUECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO,
KaK COOCTBEHHOMY, TaK U APYTUX JIFOJIEH, yMEHIE OKa3bIBATh MEPBYIO MOMOIIb; 13) 0CO3HAHHBII



BBIOOp Oymymiel mpodecCuu U BO3MOXKHOCTEHN peau3aiiy COOCTBEHHBIX KU3HEHHBIX TIJIAHOB;
OTHONICHHE K MPO(eCcCHOHANBHOM IEATEIPHOCTH KaK BO3MOKHOCTH Y4aCTHUS B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX TpobIiem; 14)
C(bOpMI/IpOBaHHOCTb 3KOJIOTHYCCKOI'O MBIIIJICHHU A, IIOHUMaHUWs BIIMAHUA COIIMAJIbHO-
HYKOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE TIPUPOTHON U COMATILHOU CpeJibl; MPUOOpEeTeHHE
OIIBITA YKOJIOTOHANIPABIICHHOM JESITEIbHOCTH; 15) OTBETCTBEHHOE OTHOIICHUE K CO3/ITAaHHIO
CEeMbH Ha OCHOBE OCO3HAHHOTO MPHHSTHUS IICHHOCTEH CEMEHHOM JKU3HMU;

* K IpeAMeTHbIM pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbl,
OTHOCSIIIUMCSI K Y4eOHOMY IIpeIMeTy « XUMUSI»:

— Ha 0a30BoM ypoBHe: 1) chOpMUPOBAHHOCTH MPECTABICHUN O MECTE€ XUMUU B COBPEMEHHOM
HAY4YHOH KapTHHE MUPA; IOHUMaHKUE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U
(GYHKLMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JJIs pEIIeHUs IPAKTHUECKUX 3aj1ay; 2) BlIaJeHue
OCHOBOIIOJIAralOIMMH XUMUYECKUMU MOHATHSIMHU, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSMU;
YBEpEHHOE M0JIb30BAHUE XUMUUYECKONH TEPMUHOJIOIMEN 1 CUMBOJIMKOI; 3) Bi1aleHHe OCHOBHBIMU
METOJIJaM{ HAyYHOI'O IIO3HAHUS, UCII0JIb3YEMBIMHU B XUMUU: HAOJII0IEHUE, ONIMCAHNUE, U3MEPEHHUE,
HKCIIEPUMEHT; yMeHHe 00padaThIBaTh, OOBSICHITH PE3YNIbTaThl IPOBEICHHBIX OIBITOB U JIEJIATh
BbIBO/IbI; TOTOBHOCTb U CIIOCOOHOCTh IPUMEHSATH METO/IbI I03HAHUS IIPU PELLIEHUU
NPaKTUYECKHX 3a/1a4; 4) chOPMUPOBAHHOCTD YMEHUS 1aBaTh KOJMYECTBEHHBIC OLICHKHU U
IIPOBOAMTH PacueThl 10 XUMUYECKUM (OpMysiaM U YpaBHEHUSM; 5) BIaJCHHUE MTpaBUIIaMU
TEXHUKU 0€30IaCHOCTH IPHU MCII0JIb30BAaHUM XMMUYECKUX BEILECTB;

6) chopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIUHU 110 OTHOIIEHUIO K XUMUUYECKOU HH(pOopMaIuu,
MOJTy4aeMOU U3 pa3HBIX HCTOYHUKOB;

— Ha yrury0JieHHOM ypoBHe: 1) chopMUPOBAHHOCTH CUCTEMBI 3HAHUN 00 OOIINX XMMHUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUX; 2) chOPMUPOBAHHOCTh YMEHUN UCCIEA0BATh CBOMCTBA
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX PEAKIIHiA, TPOrHO3UPOBATH BO3MOXKHOCTh UX OCYIIECTBIICHHUS; 3) BIaICHNE
YMEHUSMH BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMI O COCTaBe, CTPOEHUH BELIECTBA U OCHOBHBIX
XUMHYECKHX 3aKOHaX, MPOBEPATH UX HKCIEPUMEHTAIbHO, (OPMYIUPYS 1IEb UCCIeA0BaHus; 4)
BIIaJICHUE METOJIaMH CaMOCTOSITETLHOTO TUTAHUPOBAHUS

Y TIPOBEJICHUS] XUMUYECKHX SKCIIEPUMEHTOB € COOJI0OZICHHEM MpaBmil 6e301macHoil paboThI ¢
BELIECTBAMH U JJaOOPAaTOPHBIM 000pyJ0BaHUEM; COOPMHUPOBAHHOCTh YMEHHI ONMCAHUS,
aHaJIM3a ¥ OIICHKU IOCTOBEPHOCTH ITOJYYEHHOTO Pe3yinbTaTa; 5) chOpMHUPOBAHHOCTH YMEHUHN
IPOTHO3UPOBATh, AHATM3UPOBATH U OIEHUBATH C IMO3UIIHIA IKOJIOTHIECKOH Oe30MMacHOCTH
MOCJIE/ICTBHSI OBITOBOM M MPOM3BOJICTBEHHOM JEATEIIHHOCTH YEIOBEKA, CBI3aHHOM C
nepepaboTKO BEIecTs.

Ilnanupyemble pe3yJbTaThbl OCBOEHHUSI y4eOHOT0 mpeaMeTa « XMMHA» Ha YrJay0JeHHOM
YPOBHe CpeaHero o0mero oopa3oBaHusA



1.1. [Inanupyemble TMYHOCTHBIE PE3yIbTaThl OCBOCHUS YYEOHOTO IpeaMeTa « XUMHs» Ha
yriayOJIeHHOM YpOBHE

[TnaHupyeMbIMH THYHOCTHBIMH PE3YJIbTATAMH B paMKaX OCBOSHHS y4eOHOTo IpeaMera
«XuMUs» Ha yriIyOoJeHHOM ypoBHE siBisitoTcst: 1) B chepe oTHOImIEHHMH oOyuaromumxcs K cede, K
CBOEMY 3/10POBBIO, K IO3HAHUIO ce0sl: — NMPHUHATHE U PEAIN3aIUI0 IEHHOCTEH 310pOBOTO U
6e3omacHoro oopasa *xKu3HHU, OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3MUECKOMY U NICHXOJIOTHIECKOMY 370POBbIO; — HETPHUSATHE BPEIHBIX
NPUBBIYEK: KYPEHHS, YIIOTPEOICHHUS AIKOT0JIsl, HAPKOTHKOB; 2) B chepe OTHOLICHUH
00y4Jaromuxcs K OKpY)KaroleMy MHUpPY, K )KHBOH ITPUPOAE, XyJ0KECTBEHHON KyIbType: —
MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTb
HaYKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPUECTBY, BJIaJICHUE IOCTOBEPHON
uHpOpMaIHel 0 MepPeaOBBIX JOCTHKCHUSIX M OTKPBITHAX MUPOBOI U OTEYECTBEHHOM HAYKH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHpa 1 00IIeCTBa; — TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, Ha IPOTSHKEHUH BCEH XKU3HU;
CO3HATEIbHOE OTHOIIEHHE K HEIIPEPHIBHOMY 00OPa30BaHMIO KaK YCIOBUIO YCHEITHOM
npodeccHoHaIbHOM U 00LIECTBEHHON AEATEIbHOCTH; — HKOJIOTNYECcKas KylIbTypa, OepexxHoe
OTHOIIIEHHE K POIHOH 3eMiie, IPUPOJAHBIM OoraTtcTBaM Poccuu n Mupa, IOHUMaHHUE BIUSHUS
COIMAJIbHO-9KOHOMUYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHON CPEJIbL,
OTBETCTBEHHOCTH 3a COCTOSHHE TIPHPO/IHBIX PECYPCOB, YMCHUH M HABBIKOB Pa3yMHOTO
IPUPOJIONIONB30BAHMS, HETEPIUMOTO OTHOLICHUS K ICHCTBHSM,

MPUHOCSIINM BpeJl SKOJIOTUH; MPUOOPETEHHE OMBITA IKOJIOTO- HAMIPABJICHHOM J1eATEeTbHOCTH; 3)
B cepe OTHOLICHUH 00yJaromuxcs K Tpyay, B cepe COnaabHO-3KOHOMHUUECKUX OTHOIICHUH:
— OCO3HaHHBIN BBIOOp OyAyIIel mpodeccun Kak MyTh U COco0 peaan3ainuu COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB; — TOTOBHOCThH O0YYAIONINXCS K TPYJA0BOM TPO(HEeCCHOHATHLHOM
JESITEIIbHOCTH KaK K BOBMOYKHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIIEHAIMOHATBLHBIX TPOOJIEM; — TOTPEOHOCTH TPYIUTHCS, YBAKECHHE K
TPYAY Y JIIOJSIM TPYJa, TPYAOBBIM JOCTHKCHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOIIIEHUE K Pa3HBIM BUAAM TPYJOBOU JAESTEIbHOCTH.

1.2. [Inanupyemble MeTanpeIMETHBIE PE3YIbTAThl OCBOEHUS Y4eOHOT0 IpeameTa « XUMUs» Ha
yriay6ieHHoM ypoBHe [InaHupyemble MeTanpeaAMeTHbIE Pe3yIbTaThl B pAMKaX OCBOEHUS
y4eOHOTo npenMeTa «XUMHUs» Ha YriyOJIeHHOM ypOBHE MPEACTaBICHbI TPEMs IpyIamMu
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY /). 1. PerynsaTuBHble yHHUBEpcallbHbIE ydeOHbIE
JIeCTBYS BBIIYCKHUK HAYYUTCS: — CaMOCTOSITENIbHO OIPEACIIATH LIE€IIU, CTABUTh U
(dopMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaATENbHOM NESATEILHOCTH U )KU3HEHHBIX
CUTyalUsAX; — OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMsI U IPyTrue HEMaTepualbHbIE PECYPCHI,
HE0OXO0UMBIE Ui JOCTUKEHHSI IOCTABICHHOMN paHee 11eJTU; — COMOCTABIIATh UMEIOIIUECS
BO3MO>XHOCTH M HEOOXOIUMBIE JJIs1 JJOCTUKEHHUSI LIETT PECYPChl; — OPraHU30BbIBATh

3¢ (EeKTUBHBIN TOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHUS TOCTaBIEHHOW LeH; —
OTIpeNIeNIATh HECKOIBKO MyTeH TOCTHKEHUS IIOCTABICHHOH 11€71M; — BBIOMPATh ONTHMAIbHBIN
MyTh TOCTHKEHHUS LENU C yueToM 3(PPEKTUBHOCTH PACXOOBAHUS PECYPCOB  OCHOBBIBASACH HA
COO00pakeHMSIX ITUKU U MOPAJIHM; — 3aJ1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOKHO
OIIPENIEIUTD, YTO LEJIb JOCTUTHYTA; — COIOCTABJIIATH ITOJIYYCHHBIA PE3YNIbTAT ACATEIBHOCTU C
IIOCTABJICHHOW 3apaHee LETbIO;



— OLIEHUBATb MTOCIEICTBUS JOCTUKEHUS TIOCTABICHHOM LIE€IH B JESITEIbHOCTH, COOCTBEHHOM
KU3HH U )KU3HU OKPYKAIOMMX Jifofiei. 2. [lo3HaBaTenbHbIe YHUBEPCAIbHBIE yueOHbIe JeHCTBUS
BbIMyCKHUK HAYYHUTCS: — KPUTHYECKU OLIEHUBATH U MHTEPIIPETUPOBATH HH(OPMAIIHIO C PAa3HBIX
MO3HIINI; — pacro3HaBaTh U (GPUKCUPOBATH TPOTHUBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX; —
HCIIOJIB30BAaTh Pa3jINYHbIe MOACIIBHO-CXEMAaTHYECKHUE CPEACTBA IS IPEACTaBICHUS
BBISIBJICHHBIX B MH(OPMALIMOHHBIX KCTOUHUKAX IPOTUBOPEUMI; — OCYILECTBIIATh Pa3BEPHYTHIN
MH(POPMALIMOHHBIN TOUCK

U CTaBUTh HA €r0 OCHOBE HOBbIE (YueOHbIE U [TO3HABATENbHbIE) 33aUl; — UCKATh U HAXOAUTh
0000111eHHBIE CIIOCOOBI PELIeHNUs 3a1a4; — MPUBOAUTH KPUTUYECKHUE apIyMEHTHI KaK B
OTHOILEHUH COOCTBEHHOTO CYX/I€HUs, TaK U B OTHOIIEHUU JIEHCTBUI U CY>KICHUI APYroro; —
aHaJIM3UPOBATh U NPeoOPa30BbIBATH NPOOIEMHO-IPOTUBOPEUHBbIE CUTYAIIMH; — BBIXOJIUTbH 3a
paMKH y4eOHOTO0 MpeiMeTa U OCYLECTBIATh LI€JICHAIIPABICHHbIN TOMCK BO3MOKHOCTH
HIMPOKOT0 MEPEHOca CPEJICTB U CIIOCOO0B IEUCTBUS; — BBICTPAaUBaTh UHAUBHUIYaJIbHYIO
00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAsI OFPAaHUYEHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U
pecypcHbI€ OTpaHMUYEHUS; — MEHSTh U yIepP>KUBaTh pa3Hble MO3ULUHU B TI03HABATEIbHOM
NesITeIbHOCTH (OBITh YUSHHKOM M yUuTelleM; (OpMYIHPOBaTh 00pa30BaTeIbHBIN 3a1poc U
BBINOJIHATh KOHCYJIbTaTUBHBIE (DYHKIIMU CAMOCTOSITENILHO; CTABUTh IPOOIEeMy U paboTaTh Haj
ee pelleHreM; yIpaBJIATh COBMECTHOH 1103HaBaTEIbHOMN 1EATEIbHOCTBIO U MOAYUHATHCS). 3.
KomMmyHHKaTHBHbBIE YHUBEpCATIbHbIE YUeOHbIE 1eHCTBHS BBITYCKHUK HAyUUTCS: —
OCYILECTBIIATH JI€JIOBYI0 KOMMYHUKAIMIO, KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK
BHYTPH 00pa30BaTEIIbHON OpraHn3aluy, TaK U 3a €€ MPeIeNaMn); — IPH OCYILECTBIECHUN
IpyHIoBOi paboThI ObITh KaK PYKO- BOJUTENIEM, TAK U YICHOM IMPOEKTHOM KOMaHbl B Pa3HbIX
poJIsix (reHepaTopoM HJIeH, KPUTUKOM, UCTIOJHUTENIEM, IPE3EHTYIOIUM U T. 1.); — Pa3BEepHYTO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3pEHUS C HCIOIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U
MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH(PIUKTOT€HHbIE CUTYallUU U MPEJOTBPAIIaTh KOHMIUKTHI JO UX aKTUBHOU
(a3bl; — KOOPAMHUPOBATH U BBIMOIHATH padbOTy B YCIOBUSAX BUPTYaJIbHOTO B3aUMOIEHCTBUS
(MM coueTaHus PeaTbHOrO U BUPTYaJIbHOI'0); — COIJIACOBBIBATH MO3UIMH YWIEHOB KOMaH bl B
npoiiecce paboTsl HaJl OOIUM MPOTYKTOM/pEIIeHUEM; — MPEICTABIATh MyOIMYHO PE3yIbTaThl
WHJUBH1yaJIbHOU

U TPYIIIOBOM EATENBHOCTH, KaK NIEpe]] 3HAKOMOM, TaK U Mepe]] HE3HAKOMOM ayJUTOpUEH; —
noaoupaTh NapTHEPOB JUIA AETOBOM KOMMYHHUKALIUHU, UCXOAS U3 COOOparkeHU I
pE3yJIbTaTUBHOCTH B3aMMOJEMCTBYS, a HE INYHBIX CUMITATUI; — BOCIPUHUMATh KPUTHUUECKUE
3aMeYaHus Kak pecypc COOCTBEHHOIO pa3BUTHUS; — TOYHO U €MKO (hOPMYIMPOBATH KaK
KPUTHYECKHE, TaK U 0JJOOpPUTENbHbIE 3aMEUaHus B aJipec IpYruX JIOAeH B paMKaXx JIEI0BOM U
o0pa3oBaTenbHON KOMMYHUKALIMHU, U30€erast IpyU 3TOM JIMYHOCTHBIX OIIEHOUYHBIX CYKIEHHUH.

1.3. IlnanupyemMble npeAMeTHbIE Pe3yIbTATHI 0CBOCHHUSI y4eOHOI0 npeamMera «XuMHus» Ha
yriy0JIeHHOM ypOBHe

B pesynbrare u3ydenus yaeOHOro nmpeamera «XuMus» Ha YpOBHE CpeJHEro o0Iiero
00pa30BaHus BHITYCKHUK Ha YTIyO0JIEHHOM YPOBHE HAYUUTCS: — PacKpbIBaTh Ha MpUMepax
POJIb XUMHHU B (POPMHUPOBAHUHU COBPEMEHHON HAYYHOM KAPTUHBI MUPA U B IPAKTUYECKON



ACATCIIBHOCTH YCJIOBCKA, B3AaMMOCBA3b MCKIY XUMHEH 1 APYTrUMH €CTCCTBCHHBIMH HAYKaMU, —
COIIOCTABJIAThL UCTOPUUCCKUEC BCXU PA3BUTUA XUMUHN

C UCTOPUYECKUMU NIEPUOJAAMHU PA3BUTHUS IIPOMBIIUIEHHOCTH U HAYKH JUIS IPOBEACHUS aHAIN3a
COCTOSIHMS, IIyTE€H Pa3BUTHs HAYKU U TEXHOJIOTUH; — aHAIM3UPOBATH COCTaB, CTPOCHUE U
CBOMCTBA BEILECTB, IPUMEHSS I10JI0KEHHS] OCHOBHBIX XUMHUYECKUX TEOPHUM: XUMHUECKOTO
CTpOEHMS OpraHnyeckux coenuHeHuil A. M. byrneposa, cTpoeHust aroma, XUMUYECKOH CBS3H,
AIEKTPOJIUTUYECKON AUCCOLUALIMM KUCIIOT, OCHOBAHUM U COJIEH, a TAK)XKE YCTAHABIIUBATh
IIPUYMHHO-CJICICTBEHHBIE CBA3U MEKy CBOMCTBAMU BEILECTBA U €TI0 COCTABOM U CTPOECHUEM; —
IIPUMEHATH [TPaBUJIa CUCTEMATHYECKON MEKIYHApOJHOM HOMEHKIIATYPBI KaK CPEICTBa
pasInyeHus U UICHTU(UKALIUHN BELECTB [0 UX COCTaBY U CTPOEHUIO;

— COCTAaBIIATh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIIbl HEOPraHUUECKUX M OPTaHUYECKHUX
BEIIECTB KaK HOocUTeNel nH(opMaluu 0 CTPOCHUH BEIIECTBA, €ro CBOMCTBAX U
MPUHAJJISKHOCTH K ONPEEICHHOMY KIIACCy COeIMHEHUMN; — OOBSCHATH MPUPOIY U CIIOCOOBI
00pa30oBaHUsl XUMUYECKOW CBA3U: KOBAICHTHOU (MOJISPHOMN, HETIOJISPHOI ), HIOHHOM,
METAJIJIMYECKOH, BOJIOPOJIHOM C LIEJIbIO ONPEAEIECHUS XUMUYECKON aKTUBHOCTH BEILIECTB; —
XapaKkTepru30BaTh (PU3MUECKHE CBOWCTBA HEOPTAHUYECKUX M OPTraHUYECKHUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCHMOCTD (DM3MYECKUX CBOMCTB BEUIECTB OT THITA KPHCTAILUTHIECKOM
pELIETKH; — XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3BMEHEHUN XUMUUYECKUX CBOMCTB IPOCTHIX
BEIIIECTB, BOJOPOJAHBIX COCTMHEHUM, BBICIITUX OKCHJIOB U TUAPOKCH]IOB; — MPUBOJIUTH IPUMEPHI
XUMHUYECKHUX PEAKIIM, PACKPBIBAIOIINX XapaKTepHble XUMUUECKHE CBOMCTBA HEOPTAaHHUECKUX U
OpPTaHMYECKUX BEIIECTB M3YYECHHBIX KJIACCOB C IENbI0 UX UACHTU(DUKAIINYA U O0BSICHEHHS
00JacTu MPUMEHEHUS;, — OMPEIENATh MEXaHU3M PEaKIMU B 3aBUCIMOCTH OT yCJIOBHIA
MIPOBEICHUS PEAKIIUU U IPOTrHO3UPOBATh BO3MOKHOCTh IMPOTEKAHUS XUMUYECKUX PEaKLUi Ha
OCHOBE THIIa XUMUYECKOW CBSA3H U aKTUBHOCTH PEAareHTOB; — yCTaHABIMBATh 3aBUCUMOCTD
PEeaKUMOHHON CLIOCOOHOCTH OPraHUYECKUX COETMHEHUI OT XapakTepa B3auMHOTO BIUSHUS

ATOMOB B MOJICKYJIaX C LEJIIbIO MPOTrHO3UPOBAHUA IPOAYKTOB PCAKIIMH; — YCTAHABJIMBATDH
3aBHUCHUMOCTE CKOPOCTHU XHUMHYICCKOMN PCaKkMu U CMCUICHUA XUMHUYCCKOI'0 paBHOBECUSA OT
PAa3INIHBIX (paKTOpOB C OCJIBI0 OMMPEACTICHUA ONITUMAJIbHBIX yCJ'IOBI/If/'I MPOTCKAHUA XUMHYCCKUX
MMpoHeCCOB; — YCTaHABJIMBATb '’CHETUYCCKYIO CBA3b MCKY KlIaCCaMU HCOPTraHNYCCKUX 1
OpTraHUYCCKUX BCIICCTB JJIA 000CHOBaHHS HpHHHHHHﬂJ’IBHOﬁ BO3MOXHOCTH IMOJIYYCHHA
HCOPTaHUYCCKUX

Y OpPTaHWYECKUX COCTMHEHHH 3aJJaHHOTO COCTaBa M CTPOCHUS; — IMOJOMPATh PEareHThl,
YCJIOBHS M OTIPEACIISITH MPOAYKTHI PEAKIIUiA, TO3BOJISIONINX PeATM30BaTh JIA0OpaTOPHBIC U
MPOMBINIICHHBIE CIIOCOOBI MOTYYSHUS BAKHEHIIINX HEOPTAHUYECKUX U OPTAHUYECKUX BEIIECTB;
— OMpPEIENITh XapaKTep CPelibl B PE3yJIbTaTe TUAPOIN3a HEOPTaHUUECKUX U OPTaHUYECKUX
BEILECTB U MIPUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B TOBCEAHEBHOM )KM3HU YEJIOBEKA,
OMONIOrnYecKX 0OMEHHBIX MPOIECCaX U MPOMBIIIEHHOCTH; — MPUBOAUTH PUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U
KHU3HEACSITEIbHOCTH OPTraHU3MOB;

— 000CHOBBIBATh MPAKTUYCCKOC UCIIOJIB30BAHUC HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB U
nux peaKuHﬁ B IIPOMBIIIJIICHHOCTHU U 6BITy; — BBINOJHATh XUMHYCCKHI OKCIICPUMCHT I10
pacno3HaBaHUIO U ITOJYUCHHUIO HCOPTraHUYCCKUX U OPTraHUYCCKUX BCIHICCTB, OTHOCAIINXCS K



pas3IMYHBIM KJIACCAM COEUHEHUH, B COOTBETCTBUU C IIPaBUJIaMH U IIpueMaMy 0e3011acHON
paboThI ¢ XMMUYECKUMU BEIIECTBAMU U TaOOpaTOPHBIM 000pYI0BaHHEM; — IPOBOJIHUTH
pacyeTbl Ha OCHOBE XMMHUYECKHX (POPMYII U YPAaBHEHUH peakIfii: HaX0XKICHUE MOJICKYIISIPHON
(opMyIIbI OPraHMYECKOTO BEIIECTBA 110 €r0 INIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISILIIMX B €r0 COCTaB WM 110 MPOJYKTaM CrOpaHuUsl; pacueTbl MacCOBOM J0JIH (Macchl)
XMMHUYECKOI'O COEIMHEHUS B CMECH; pacyeThl Macchl (00beMa, KOIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB 1aHO B U30BITKE (MMEET IPUMECH); PACUETHI
MaccoBOW MM 00BEMHOM JJ0JIM BBIX0/1a IPOYKTA PEAKLIUU OT TEOPETHUECKH BO3MOXKHOT0;
pacyeTsl TEeII0BOro AP peKTa peakiiu; pacyeTbl 0ObEMHBIX OTHOILEHHUH Ia30B IPU XUMUYECKUX
peaKIMX; pacueTsl Macchl (00beMa, KOJMUECTBA BEUIECTBA) MPOYKTA PEAKIIUH, €CIIH OJTHO U3
BELIECCTB JJaHO B BUJIE PACTBOPA C ONPEACIEHHON MaCCOBOU JOJIEH PaCTBOPEHHOI'O BEILECTBA; —
WCIIOJIB30BaTh METO/bI HAYYHOI'O ITO3HAHMS: aHAJIN3, CUHTE3, MOAEINPOBAHNE XUMUYECKUX
IPOIIECCOB U SIBJICHUH MPH PEIICHUH YUeOHO-HCCIEI0BATENBCKHUX 3a/1a4 110 U3YYEHUIO CBOHCTB,
CHoco0OB MOJYYEHHsI U PACMIO3HABaHUS OPraHUUECKUX BEIIECTB; — BJIA/I€Th IPaBUIaMHU
6e3011acHOr0 00paIleHus ¢ eAKMMU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMMHU; — OCYLIECTBIIATh MOMCK XMMUYECKONH MH(POPMALIUY 110 HA3BAHUSM,
UJCHTU(PHUKATOPAM, CTPYKTYPHBIM (JOPMYJIaM BEIIECTB; — KPUTUYECKU OLIEHUBATh U
MHTEPIPETHPOBATH XUMUIECKYIO HH(OPMAINIO, CONEPIKAIIYIOCS B COOOIIEHUSX CPEICTB
MaccoBoi HHpopManuu, pecypcax HTepHeTa, HAyIHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS
€CTECTBEHHO-HaAyYHON KOPPEKTHOCTH B LIEJISX BBISIBICHUSI OIIMOOUHBIX CYXIACHUN 1
(dopMupoBaHus cOOCTBEHHOH MO3ULINN; — HAaXOAUTH B3aUMOCBSA3U MEXY CTPYKTYpOil U
(byHKLMelH, TPUUUHOMN U CIIEACTBUEM, TEOpHeH U akTaMM IPU aHaJIN3e MPOOJIIEMHBIX CUTYaIHi
¥ 000CHOBAaHUM NMPUHUMAEMBIX PELICHUI HAa OCHOBE XUMHYECKUX 3HAHUI; — MPEJICTaBIATh
MYTH pelIeHus I100aJbHBIX POOIEM, CTOSALIMX MEepe]] YeITOBEYECTBOM, U NMEPCIIEKTUBHBIX
HaIlpaBJICHUN

Pa3BUTHUS XUMHUYECKUX TEXHOJIOTUM, B TOM YUCJIE TEXHOJIOTUN COBPEMEHHBIX MAaTEPHAIIOB C
pasInYHON (PYHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HICTOUHUKOB CHIPBS, TepepaboTKH U
YTUIU3ALUN TPOMBINIJICHHBIX U OBITOBBIX OTXOJOB. BEITyCKHUK Ha YyriyOJIeHHOM YpOBHE
MOJIyYUT BO3MOKHOCTb HayUUThCSA: — (HOPMYJIUPOBAThH LIE€Tb UCCIEA0BAaHNUS, BBIIBUTaTh U
IIPOBEPSATH SKCIEPUMEHTAILHO TUIIOTE3bl O XUMUYECKHUX CBOMCTBaX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKHUE PEAKIIH, O XapaKTepe U
MPOAYKTAX Pa3IMYHBIX XUMHUYECKUX PEAKIINI; — CaMOCTOSATENbHO IUIAHUPOBATh U TPOBOAUTH
XUMHYECKHE IKCIIEPUMEHTHI C COOJII0IEHUEM MpaBuil 0e30macHoi paboThl C BEIeCTBAMU U
71a00paTOpPHBIM 000PYIOBAaHUEM; — MHTEPIIPETUPOBATH JaHHbBIE O COCTaBE U CTPOCHHUH
BEIIIECTB, MOJIyYEHHBIE C TOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMUYECKUX METOJI0B; —
OINMCHIBATh COCTOSIHUE 3JIEKTPOHA B ATOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHMYECKHUX
MIPEJICTABICHUI O CTPOCHUU aToMa JJisi OOBSICHEHUS pe3yIbTaTOB CIEKTPAILHOTO aHATN3a
BEIIECTB; — XapaKTepU30BaTh POJIb a30TOCOIEPKALINX FE€TEPOLUKINYECKUX COeTUHEHUN 1
HYKJIEMHOBBIX KHUCJIOT KaK BaKHEHIINX OMOJIOTMYECKH aKTUBHBIX BEILIECTB; — MPOrHO3UPOBATH
BO3MOXKHOCTh MPOTEKAHHsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM, JIEXKAIINX B OCHOBE
MPUPOJHBIX U TPOU3BOACTBEHHBIX MTPOLIECCOB.

2. Copaep:xxanue yueOHOro npeamMera « XuMms»

10 kaace



Ha yrayOJeHHOM ypoBHE cpenHero obmiero oopazoBanus 2.1. TeopeTnueckne 0OCHOBBI XUMUHU
2.1.1. Crpoenue BemecTBa ATOMHO-MOJIEKYJIIPHOE yueHue. BeriecTBa MOJIEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHMs1. KayeCcTBEHHBIN U KOJIMYECTBEHHBIA COCTaB BelecTsa. MoirspHas
Y OTHOCHUTEJIbHAS MOJIEKYJIIpHasi Macchl BellecTBa. MosbHas 1011 U MaccoBast 10J1s SJIEMEHTA B
BemiectBe. Ctpoenne atoma. Hyknmuaer. M3oTomel. [edext maccsl. THITBI paquioaKTHBHOTO
pacnazna. TepmosinepHslii cuHTe3. OTKPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. SnepHble
peakuuu. TUIBI SAEPHBIX pEeaKIUil: AesieHne U cuHTe3. CKOPOCTh peaklMK paJuo0aKTUBHOTO
pacnaza. [I[pumenenne pagnoHyKINI0B B MequlHe. Metoq MmedueHblx aToMOB. [IpuMenenue
PaANOAKTUBHBIX HYKJIMJOB B TeOXpOoHOI0ruu. CoBpeMeHHas MOJIENIb CTPOEHUS aToMa.
KopnyckyiisipHO- BOJIHOBBIE CBOMCTBA JIEKTPOHA. [IpeacraBienre 0 KBaHTOBOW MEXaHHUKE.
Cootnommenue ae bpoits. [Tpuanun Heonpenenennoctu I'elizenbepra. [loHsTre o BOITHOBOM
¢yukun. KBanTosble uncia. AToMHast opOuTans. Pacnpenenenye 31eKTpoHOB 110
HHEPreTUUECKUM YPOBHSIM B COOTBETCTBUH C MIPUHIIMIIOM HAaUMEHbILIEH SHEPTUU, TPABUIIOM
Xynna u npunuumnom [Taynu. OcoGeHHOCTH CTPOESHHS SHEPTeTUIECKIX YPOBHEH aToMoB d-
3JIEMEHTOB. DJIEKTpOHHAas KOHUrypanus aroma. Kiaccuuxanus XuMHYECKUX 3JIEMEHTOB (s-,
p-, d-, f-3nemMeHThI). DIIeKTpOHHBIE KOH(DUTYPALIMHU TOJI0KUTENbHBIX U OTPUIATEIbHBIX HOHOB.
OcHOBHOE U BO30Y>KA€HHBIE COCTOSIHUS aTOMOB. BaneHTHble anekTponsl. [lepuoaunueckuit
3aKoH. POpMYIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEJCTABIEHUN O CTPOEHUH aToMa.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoanueckoro 3akona /1. 1. Menneneesa. Pannyc
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,
BBICILIMX OKCHJIOB U TUAPOKCUIOB B IIEPUOAX U TPpYIIax. DJIEKTPOOTPULIATEIbHOCTb.
XuMHYecKas CBs3b. DIEKTPOHHAS IPUPOIa XUMUYECKOM CBSI3U. BHabl XUMHUUYECKON CBS3H.
KoBasieHTHas CBA3b U €€ XapaKTepUCTUKH (SHEPTUS CBSI3H, JUIMHA CBS3H, BAJICHTHBIN YToJI,
KPaTHOCTb CBSI3H, MOJIIPHOCTb, MOJISIPU3YeMOCTh). KoBasieHTHas HEeMoIsipHas U MOJIIpHast CBA3b.
OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIM MEeXaHU3Mbl 00Pa30BaHUS KOBAJIEHTHOW MOJISPHON CBA3H.
I'eomeTpus MoJieKynbl. JIUITOIBHBII MOMEHT CBSI3U, IUIIOJIBHBII MOMEHT MOJIEKYJIbl. loHHas
cBsA3b. OTIMUME MEXly HOHHOM U KOBaJIEHTHOH CBsI3bt0. MeTainueckas cBs3b. Bonopoanas
CBSI3b U €€ BIUSHNE Ha CBOMCTBA BelecTBA. MeXMONEKyIIIpHbIE B3auMmoaercTBus. [lonaTue o
CynpaMoJIEKYJIIPHOM XUMHH. ATperaTHbie COCTOSAHUS BellecTBa. [ a3bl. ['a30BbIE 3aKOHBI.
VpaBuenne Knaitnepona—MenneneeBa. 3akoH ABoraipo. 3akoH 00bEMHBIX OTHOIIICHH.
OTtHocuTenbHAsI IIIOTHOCTB razoB. CpenHsas MossgspHas Macca cMecu. CTpoeHHUe TBEPABIX TE:
KpUCTANTNYECKUEe U aMop(HbIe BelecTBa. THUIbI KpUCTAJUIMYECKHUX PEIIETOK: aTOMHas,
MOJIEKYJIsIpHasi, HOHHasA, MeTanueckas. [lonsTue 06 anemenTapHoi siuelike. Pacuer yncna
MOHOB, COJIEPKAIIMXCS B DJIEMEHTapHOH siuelike. oHHble paguychl. OnpenencHue
METaJITMYECKOro pajanyca. 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BELIECTBA OT THMA
KpUCTAJITMYecKo pemeTku. [Ipuanasl MHOrooOpasus BeuiecTB. CoBpeMEHHbIE MPEeICTaBICHUS
0 CTPOEHUU TBEPJBIX, )KUJKHUX U ra3000pa3HBIX BEIIECTB.

Hemonctpanuu. 1. O6pa3ibl BeecTB MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOSHHUSI.
2. Bosronka noza. 3. Moieiu MOJIeKYJI.

4. Kpuctainuyeckue penieTKu.

2.1.2. OcHOBHBIEC 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUECKUX peakuuii Kimaccuduxarms
XUMHUYECKHX PEAKIU 10 pa3InyHbIM PU3HAKaM CpaBHEHUs. [ OMOreHHbIE U TeTepOreHHbIE
peakuuu. Knaccudukamus no 3Haky TerioBoro dddekxra. O6parumpie 1 HEOOpaTUMbIS
peaknuu. KaTanmurnyeckre u HeKaTaTUTHIECKUE peakiuu. Peakiuy ¢ n3MeHeHneM u 6e3



W3MEHEHUS CTEIICHU OKUCIICHHS JJIEMEHTOB B COCIUHEHMSIX. DHEPreTUKAa XUMUUYECKUX PEAKIIHAM.
TennoBoii 3¢ (heKkT XUMUIECKOH peakuu. DHAOTEPMHUECKUE U IK30TEPMHUYECKIE PEAKIIUH.
Tepmoxumuueckue ypaBHeHus. Tennora oOpazoBaHMsl BELIECTBA. 3aKOH ['ecca u ciencTBus us3
Hero. DHeprus cBs3u. [lonaTue o BHyTpeHHe sHeprun U sHTanbnud. Ilonsatie 06 SHTpOITUH.
Bropoii 3akon Tepmogunamuku. @opmyna bonbumana. ueprust ['m66ca u kpurepun
CaMOIIPOM3BOJILHOCTH XUMHUYECKOH peakunu. OOpaTuMble peakiui. XMMHUYECKOe paBHOBECHE.
Koncranra paBHoBecus. [Ipunnun Jle llatense. PaBHOBECHBIE COCTOSHUSA: YCTOMYHUBOE,
HeycTol4MBoOe, 6e3paznuuHoe. CMeleHne XMMHUYECKOI0 PaBHOBECHS O] IeHCTBUEM
pasInYHbIX (PAKTOPOB: KOHIIEHTPALMHU pEareHTOB WU MPOYKTOB PEAKLIUH, JaBJICHUS,
Temneparypsl. Posib cMellieHus: paBHOBECUS B TEXHOJIOTMUECKUX Tpoleccax. CKOpoCTb
XUMHUYECKHX PEaKIil, €e 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB: IPUPOIBI pEarupyromux
BEILECTB, KOHLIEHTPALUH PEArupyOLUX BELIECTB, TEMIIEPATYPBI, HAJTUYMS KaTaau3aTropa,
IIJIOIIAY TOBEPXHOCTH PEATMPYIOIIMX BEIIECTB. Peakiny roMOreHHbIe U FeTEPOreHHBIE.
DrneMeHTapHble peakuu. MexaHu3M peaklui. AKTUBUPOBAHHbIN KOMIUIEKC (IIEpeX0IHOe
COCTOsIHUE). 3aKOH JIeHCcTBYIOMMX Macc. KOHCTaHTa CKOPOCTH peaklMH, €€ Pa3MEPHOCTb.
CKOpOCTh peakiuu paguoakTuBHOro pacnaja. [lepuon nonypacnana. Ipasuno Bant-T'odda.
[TonsiTHe 00 PHEPrUM aKTUBALUU M 00 SHEPreTUUECKOM ITpouiie peakliui. Y paBHEHUE
Appennyca. KaranuzaTopsl U Kataian3. DHEprusi akTUBALlMU KaTalu3upyeMon U
HEeKaTalIu3upyeMol peakuu. AKTUBHOCTb U CEJIEKTUBHOCTb KaTanu3aropa. ['oMoreHHslii u
reTeporeHHbl Karaau3. ['oMoreHHbIi KaTtanu3 B ra3oBoil aze. Kataiutuyeckoe oKucieHme
yrapHOro ra3a B KOHBEpTEpax BbIXJIONHBIX I'a30B B aBTOMOOUIIsX. Posb kaTann3aTopos B
IPUPOJIE U MPOMBIIIIIEHHOM IPOU3BOIcTBE. PEpMEHTHI Kak OMOJIOTHUECKUE KaTaau3aTopPhI.
JemoHcTpanuu. 1. Dk30TepMUYecKre U SHAOTEPMUUECKNE XUMUUYECKUE peakuy. 2. TerioBele
ABJICHUS IIPU PACTBOPEHUH CEPHOM KHCIOTHI U aMMHUAYHOMN CENUTPBI. 3. 3aBUCUMOCTb CKOPOCTH
peaKuuy OT IPUPOJIbI BEECTB HA IPUMEPE B3aUMOACUCTBHSI paCTBOPOB PA3JINYHbBIX KHCIOT
OJIMHAKOBOM KOHIEHTPAIUU C OIMHAKOBBIMHU KyCOUKaMU (IpaHyJaMK) IMHKA U OJMHAKOBBIX
KYCOYKOB Pa3HBIX METAJUIOB (MarHus, [IMHKA, JKeye3a)

C pacTBOPOM COJISIHOM KUCHOTHI. 4. B3auMozeicTBre pacTBO- pOB CEPHOU KUCIIOTHI C
pacTBopamu THOCY/Ib(haTa HaTPUsl Pa3TUYHON KOHIIEHTPALIMKA U TEMIIepaTyphl. 5. 3aBUCUMOCTh

E

1o- J1oxeHus paBHoBecus B cucteMe 2NO2 *; s« N20O4 ot Temnepa- Typsbl.

.Ha60paTOpHLIC onbITHL. 1. KaTtamuruueckoe PAa3JI0KCHUC TICPOKCHUIa BOAOPOJA.

2.1.3. PactBopsl CioCcOOBI BRIpasKEHUS KOJTHUYECTBEHHOTO COCTaBa PacTBOpA: MaccoBast JOJIs
pPacTBOPEHHOTO BellecTBa (MIPOLIEHT- Hask KOHIIEHTPAIIKs), MOJISIpHAs KOHIICHTPAIHSI.
TutpoBanue. PacTBopeHne kak PU3NKO-XUMUYECKUH mporiecc. Kpucrammoruapars.
Hucnepcusie cuctembl. Kommouaasie pactBopsl. Mctunnbie pacTBopsl. ucnepcHas daza u
nucriepcuorHas cpena. CycneH3uu u dMyabcuu. 30au U renu. Onanecrenius. ddext
Tunnana. Koarynsuus. Cenumentanusi. Cunepesuc. Peakiiuu B pacTBopax 3J€KTPOJIUTOB.
KavecTBeHHBIE peakni HAa MOHBI B pacTBOpE. KHCIIOTHO-OCHOBHBIE B3aMMO/ICHCTBHS B
pactBopax. AmdorepHocTh. MoHHOE mpoun3BeaeHue Boasl. Bomopoaasiii mokazatens (pH)
pactBopa. CuinibHbIE U c1a0ble 31eKTpouThl. Pacuer pH pacTBOpOB CHIIBHBIX KHCIIOT U
nienoueii. KOHCTaHThI TUCCOIMAIUY CIIA0BIX STEKTPOIUTOB. CBSI3b KOHCTAHTHI U CTETICHH
Jqucconuanuu. 3akoH passenenus OctBanbaa. Peakiiuu nonnoro oomena. [lonusie u
COKpalllcHHbIE HOHHBIE YpaBHEHHUs. ['uaponus cone. ['maponns no KaTUOHy, IO aHUOHY, 10



KAaTHOHY U MO aHUOHY. Peaknus cpeapl pacTBOPOB COJIEH: KUCIOTHAS, IEJT0YHAs U HEUTpaIbHAasl.
[Tonublit HEOOpaTUMBINA TUApONN3. [lomydenue peakiuel rTugpoin3a OCHOBHBIX cojeil. [lonsTue
0 nporoauThueckoi Teopun bpencrena—IJloypu. IloHsTue 0 TeOpUM KUCIOT U OCHOBAHUI
JIpronca. 3HaueHue TUAPOIN3a B OMOJIOTHYECKHX OOMEHHBIX Mporeccax. [I[pumenenue
TUAPOJIN3a B IPOMBILIIICHHOCTH. PaBHOBECHE MEX Ay HACBIILICHHBIM PACTBOPOM U OCAJKOM.
IIpou3sBeneHne pacTBOPUMOCTH.

Hemoncrpauuu. 1. Onpenenenue KUCIOTHOCTH CPEIbl IPH MTOMOIIU HHIUKATOPOB. 2. Dd ekt
Tungans. 3. O0pa3oBaHue KOMIUIEKCHBIX COSTMHEHUN MTEPEX0IHBIX MeTauIoB. JlabopaTopHbie
onbITHL. 1. Peakiuun nonHoro oomena. 2. CBOMCTBA KOJUIOMIHBIX PacTBOPOB. 3. ['MApOIN3 COeH.
4. TTonyueHue U CBOMCTBA KOMIUIEKCHBIX coeHeHHUH. 2.1.4. OKHCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC MPOIecChl OKUCIUTEIPHO-BOCCTAHOBUTEIILHBIE PEAKIIUU. THIIBI
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX peakiuii. OKUCIeHUE U BOCcCTaHOBJICHHE. OKUCITUTENN U
BOCCTAHOBUTEIN. METO] 3JIEKTPOHHOTO U AJIEKTPOHHO-MOHHOTO Oananca. [loBeaeHue BeniecTs B
cpenax c pa3ubiMm 3HayeHueM pH. [lepmanranar kanus kak okuciauTeab. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUN B IPUPOJIE, POU3BOJCTBEHHBIX MPOIECCaX U
JKU3HEACSITEIIbHOCTA OPraHu3MOB. [ anbBaHUUYECKH 37IeMEHT (Ha mpuMepe seMeHTa JJanusiis).
XUMHUYECKUE UCTOYHUKH TOKA: TAIbBAHUYECKUE IIEMEHTHI, aKKYMYIISTOPHI U TOTUIMBHBIE
a1eMeHThl. DopMa 3anucy XMMUYECKOTO UCTOYHHKA ToKa. CTaHIapTHBIA BOAOPOIHBIN
anekTpoa. CTaHAapTHBIN 3JEKTPOAHBIA MMOTESHIIUAT CUCTEMBI.

[TonsiTHe 00 MEKTPOABIKYILEH CHIIe PeakIui. DIEKTPOXUMUYECKUH Pl HAPSIKEHUH
(aKTUBHOCTH ) METAJUIOB (s CTAaHJAPTHBIX IEKTPOJHBIX MOTeHIIMaI0B). HanpaBnenue
OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIX PEAKIMI. DIEKTPOIU3 PacIiaBOB U BOJHBIX paCTBOPOB
AIIEKTPOJIUTOB (KUCIIOT, IIeJI04Yel U cosieit). 3aKOHBI AnleKTponn3a. [lpakTuiyeckoe npuMeHeHue
AIIEKTPOJIN3A JUISl TOTYYEHHUS IEJIOUYHBIX, [IETOUHO3EMENIbHBIX METAJNIOB U aJTFOMUHUSL.
Koppo3ust MeTanios: crnoco0b! 3alUThl METAJIJIOB OT KOPPO3HHU

I[eMOHCTpaI_II/II/I. BzaumogeiictBue NepMaHraHara KaJjusd C Cy.]'IL(l)I/ITOM HATpUA B Pa3HbIX CpCaax.

2.3. OCHOBBI OPraHN4ECKON XUMHH

2.3.1. OCHOBHBIE TOHATHA OPraHUYecKOr XxuMun [losiBIeHne U pa3BUTHE OPraHUYECKOW XUMUN
KaK

Hayku. [Ipeamer v 3agaum opraHn4ecKor XuMuK. MecTo 1 3HaU€HHE OPTaHMYE€CKON XUMUH B
CHCTEME €CTECTBEHHBIX HAayK. B3aMMOCBSI3b HEOPraHUYECKUX U OPTAHUYECKHUX BEIIECTB.
OcobeHHOCTH OpraHnYecKuX BemecTB. [[pudrmHb MHOTOOOpa3ust OpraHUYECKUX BEIIECTB.
Oprannueckue BEUIeCTBa B IPUPOJIE. YTIEPOIHbIN CKEJIET OPraHM4eCKON MOJIEKYJIbl, €r0 TUIIbI:
UKITUYECKHe, aukindeckre. KapOolukiIndeckue u reTeporuKiInieckue ckeneTol. KpatHocTs
XUMUYECKOM CBSI3U (BUIBI CBSI3€W B MOJIEKYJIaX OPraHUYECKUX BEILIECTB: OJJMHAPHBIE, IBOMHEIE,
TpoitHbie). I3MeHeHne 3Hepruu CBsA3EH MEeX Iy aTOMaMH yriiepoja Npyu YBEIUYEHUH KPAaTHOCTH
cBs3u. Hacelnennnie



Y HEHACBIIICHHBIC COSAMHEHUS. DIIEKTPOHHOE CTPOSHHIE U XUMUYECKHE CBSI3U aTOMa yTrIIepoa.
['uOpuan3anust aTOMHBIX OpOUTANICH, €€ TUIIBI ISl OPraHUYECKUX COSIMHEHUN: sp3, sp2, sp.
O0pa3oBanue 6- U p-cBs3ei

B MOJIEKYJIaX OpraHMYECKUX coeAMHEHUM. [IpocTpaHCTBEHHOE CTPOEHUE OPraHuYEeCKUX
coeuHEeHN. XMMHUYECKOE CTPOEHUE KaK MOPSAIOK COEUHEHHS aTOMOB

B MOJIEKYJIE COIIACHO UX BaJI€HTHOCTU. OCHOBHBIE TIOJIOKEHUS TEOPUUA XUMUYECKOTO CTPOCHHUS
opranunyeckux coequHennit A. M. bBytieposa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO
ctpoeHus Mojekyn. CtpykrypHas hopmyna. U3zomepus u uzomepsl. CTpyKTypHas U
IIPOCTPAHCTBEHHAs U3oMepus. M3omepus yriepogHoro ckenera. Mzomepus nonoxeHus.
MexkitaccoBast usomepusi. Bubl mpoctpancTBeHHOM uzomepun. Onruyeckast H30Mepusi.
AcuMmmeTpuueckuil aToM yraepoja. OnTUYECKUe aHTUIIObl. XUPATbHOCTh. XUPAJIbHbBIE U
axupanbHble MOJIeKyIbl. ['eoMeTpuueckas uzomepus (IUc-, TPAHC-U30MEPHS).
DU3HKO-XUMHUYECKHE METO/IbI UCCIIEOBAHUS CTPOCHUS

n peaKHI/IOHHOﬁ CIIOCOOHOCTH OpraHN4YCCKHUX COCJIMHECHUM.

Cnexrpockornust IMP, Macc-cieKTpoMeTpust, ”HPpaKpacHasi CIIEKTPOCKOIHS. DIEKTPOHHOE
CTpPOEHHE OPraHNYECKUX BellecTB. B3auMHOe BIUsSHUE aTOMOB U IPYII aTOMOB. DJIEKTPOHHbIE
s dextsl. UHayKTUBHBIN U Me3oMepHbIi 3 dexTrl. [IpencraBienne o pezoHaHce.
Knaccudukanus oprannueckux BemecTB. OCHOBHBIE KIaCChl OPraHUYECKUX COSTUHEHUH.
[Tpunuummne! k1accudukay opranudeckux coequneHuil. [lonsTre o GyHKIIMOHATHHON TpYIIIE.
Knaccugukarus opraHmueckix cCoeAMHEHUH 1Mo (QyHKIMOHAIBHBIM Tpynnam. ['omonorus.
I'omonoru. I'omonorudeckast pa3HocTh. I'oMmonornueckue psiiabl. HomMeHkiaTypa opraHnyeckux
BellecTB. MexayHapoaHast (CUCTeMaTHuyecKasi) HOMEHKIJIaTypa OPraHUYEeCKUX BEIECTB U
MPUHLIMIIBI 00pa30BaHUs Ha3BaHUM OpraHMYECKUX COeAMHEHHUH. PalinonansHas HOMEHKIIATypa.
Knaccudukanust 1 ocobeHHOCTH OpraHnyeckux peakiuid. CriocoOsl 3amuceit peakiuii B
opranundeckoil xumuu. Cxema 1 ypaBHeHHe. Y CJI0BUs poBeneHus peakiuil. Knaccupukarus
peakLyii OpraHuueCKUX BEILECTB I10 CTPYKTYPHOMY IPU3HAKY: 3aMEILEHHE, IPUCOCIUHEHHUE,
oTwieIuIeHne. Peakimonssle neHTpsl. [lepBoHavyanbHble MOHATHS O TUIIAX ¥ MEXAHU3Max
OPraHUYECKUX peakUuui. [ OMOIMTUYECKHI U TETEPOTUTUUECKUN Pa3pblB KOBAJIEHTHOMN
XUMUYeCKOH cBs3u. CBOOOTHOpAAMKAIBHBIN U MOHHBIN MEXaHU3MBbI peakiuu. [lorsTue o
CBOOOJIHOM pajauKaie, Hykieoduie, snekrpoduie, kapookatrnone u kapoannone. O603HaueHHE
HMOHHBIX PEaKINi B OPraHNYeCKOd XuMnU. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINY B
opraHuueckoi xumuu. Mnentudukanus opraHm4eckux coequHeHui. ['eneTnyeckas cBs3b
MEXK]ly KJIacCaMU OPTaHMYECKHX COoeMHeHUM. JleMoHcTpanun. Moienm opraHm4ecKux
MoJieKyIL. 2.3.2. YraeBonopoas! AKaHbl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKYJIbl MeTaHa. sp3-I ubpuauszamnus opouraneit aToMoB yriaepoaa. ['omonoruueckuit psg u
oOmas ¢popmyna ankaHoB. CHcTeMaTHUECKasi HOMEHKJIATypa alKaHOB U pajuKkaioB. M3omepus
YIJIEPOJHOro cKeneTa ainkaHoB. [lonsTre o koHpopmanusax. PU3nUecKrue CBONCTBA aIKaHOB.
3aKOHOMEPHOCTH U3MEHEHUS

¢u3nvecknux cBOMCTB. XMMHUYECKHE CBOMCTBA alIKaHOB: TAJIOTEHUPOBAHNUE, HUTPOBAHHE,
JETUIPUPOBAHUE, TEPMUUECKOE Pa3I0OKEHUE (IUPOJIU3), TOPEHNE KaK OAWH U3 OCHOBHBIX HCTOY-
HUKOB TEIUIA B IIPOMBIIUIEHHOCTH U OBITY, KATATMTHYECKOE OKUCIIEHUE, KPEKUHT KaK CIIOCOObI
NOJYy4YEeHHUs] BXKHEHIINX COETUHEHUH B OPraHNYECKOM CUHTE3€, N30MEpH3alts Kak crocoo



MOJIyYEHUs! BBICOKOCOPTHOTO OeH3KMHa. MeXaHu3M peakiui CBOOOIHOPaIUKATbHOIO 3aMELICHHS
(Ha mpuMepe xJopupoBaHus MeTaHa). CHHTETUYECKHE CITOCOOBI OyUeHUs AJIKaHOB. MeTo b
MOJIYYSHUS AJIKAHOB U3 aJIKIJITAIOreHUI0B (peakius Bropia), 1ekapOoKCUIMpOBaHUEM COJIEH
KapOOHOBBIX KUCIIOT M AJICKTPOJIM30M PACTBOPOB CoJiel KapOOHOBBIX KUCIOT. HaxoxaeHue
aJIKaHOB B IPUPOJIC U IpUMeHeHue ankaHoB. [{uknoankanel. CTpoeHHE MOJIEKYJ IUKJIOATKAHOB.
O6mas dhopmyna nukioankanoB. HoMeHnkiaTypa mukioaikaHoB. M3oMepus IUKI0AIKAHOB:
YIJIEPOJAHOTO CKEJIeTa, MeXKKIaccoBas, MPOCTPAHCTBEHHAS (LIUC-TPAHC-U30MEPHUS).
Hanpspokenubie

1 HCHAIIPAKCHHBIC TUKIIBI. CHGHI/I(bI/IKa CBOICTB MUKJIOAJIIKAHOB €C MaJIBIM pa3sMCpOM IHKJIA.
XHUMHUYeCKre CBOMCTBA HOUKIIOIpoOIIaHa: rop€Hue, pCakKuun NpruCOCINHCHMA (FI/I,Z[pI/IpOBaHI/Ie,
MPUCOCIUHCHUC I'aJIOI'CHOB, I'aJIOFT'CHOBOJ0OPOAOB, BO,Z[I)I) W OUKJIOTCKCAaHa: rOpCHUC, pCaKIun
paauKaJIbHOI'O 3aMCIICHUA (XJ'IOpPIpOBaHI/Ie, HI/ITpOBaHI/Ie). HOHy‘ICHI/Ie IOHKIOAJIKaHOB U3
aJIKaHOB

U JUTaJIOr€HAJIKAHOB. AJIKEHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
sTHIIeHA. Sp2-1 nbpuau3aius opouTaneit aroMoB yriepoja. 6- u p-Csizu. ['omonorudeckuii psj
u obmas Gopmya ankenoB. Homenkiarypa ankeHoB. M3omepusi allkeHOB: yIIIEPOJHOTO
CKEJIETa, NOJIOKEHUS KPaTHOM CBSA3H, IPOCTPAHCTBEHHAs (T€OMETpUYECKasi H30MEPHUsL, WIH
LUC-TPAHC-U30MEPHS ), MeXKIaccoBas. PU3nUecKre CBONCTBA aJIKEHOB. XMMUYECKHE CBOMCTBA
IKeHOB. Peakuuu 31eKTpoQHIbHOTO MPUCOSAMHEHUS KaK CIIOCO0 MOTydeHHS
(GyHKIIMOHATBHBIX MPOU3BOIHBIX YIIIEBOJOPOIOB: THAPHUPOBAHKE, TaJIOTeHUPOBAHHE,
TUAPOTATIOTeHUPOBAHUE, THAPATAIIMS aTKeHOB. MexaHU3M 3JIeKTPOPHUILHOTO MPUCOSTUHEHUS K
asnikeHaM. [IpaBuno MapkoBHUKOBA U €r0 0OBSCHEHNE C TOUKU 3PEHHUS IIEKTPOHHOMN TEOpHUH.
PanukanbHOe nmpucoeanHEeHe OpOMOBOIOPO/IA K aJIKEHAM B IMIPUCYTCTBUU MEPEKUCEH.
B3anmoneiicTBre aqKeHOB ¢ OpOMOM U XJIOPOM B ra30BO# (ha3e mpu BBICOKON TeMIiepaType WIH
Ha cBeTy. OKUCIIeHNE alKEeHOB: TOPEHNE, OKUCICHUE KUCIOPOAOM B IPUCYTCTBUH XJIOPHUIOB
nawtanus (1) u megu (1) (Bakep-mporiecc), okuciaeHne KUCaopoaoM B PUCYTCTBUU cepedpa,
OKHCJICHHE TOPSIYUM MOJIKMCIEHHBIM PACTBOPOM II€pMaHIraHaTa Kajiusi, OKHCIEHUE
nepMaHraHaToM kasus (peaxiusi Baraepa), o3oHupoBanue. KauecTBeHHBIE peakiiuy Ha
JBOWHYIO CBsA3b. [IpoMblIIIeHHBIE U 1TaOOpaTOpHBIE CIIOCOOBI MOTydeHus ankeHoB. [loayuenune
AJIKEHOB JIETHIPUPOBAHUEM AJIKAHOB; PEAKLIUEN STUMMUHUPOBAHUS U3 CIIUPTOB, TAJIOT€HAIIKAHOB,
nuranoreHankanoB. [Ipasuno 3aitnesa. [lonumepusanus ankenos. [lonnmepusanus Ha
karanu3artopax Llurnepa—Harra. [TonmaTrnen kak KpymHOTOHHAKHBIA MPOLYKT XUMUYECKOTO
npou3BojcTBa. [I[pumMeHeHNe ankeHoB (3TUJIEH U nponuieH). Ankanuensl. Knaccudukamus
aJIKaIM€HOB 10 B3aMMHOMY PacIOJIOKEHUIO KpaTHBIX CBsizel B MoJiekyne. Oco0eHHOCTH
AIIEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOEHUS COMPSKEHHBIX aikaaueHoB. Obmas popmyna
ankaaueHoB. HoMeHkaTypa 1 n3oMepus ankagueHoB. Pu3nuecknue CBOMCTBA alKaAHEeHOB.
XVMHYECKHE CBOWCTBA AJIKAJAMEHOB: PEAKIIUH IPUCOEIUHEHUS (THAPUPOBAHUE,
raJloreHMpOBaHue), TopeHus u nonumepusanuu. 1,2- u 1,4-Ilpucoeaunenue. [lomyuenue
ankagueHoB. CuHre3 OyraaueHa u3 Oyrana u staHona. [Tomumepuszanus. Kayuyku. Brmag

C. B. JleOeneBa B nojy4eHHE CHHTETHUECKOTO Kayuyka. Bynkanuzanus kayaykoB. Pe3una.
MHoroo6pasue BUI0B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA U IPUMEHEHHUE. AJIKHUHBI.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIbI alleTuieHa. sp-1 nbpuanzanus
opOuTasneit aToMoB yrieponaa. ['oMonornyeckuii psig u odmas Gopmysia aTKHHOB.
Homenknartypa ankuHoB. M3oMepus alKMHOB: YTIIEPOAHOTO CKENETa, MOJIOKEHHUS KPaTHOU



CBSI3U, MEXKJaccoBasi. DU3MUECKUE CBOMCTBA AJIKUHOB. XMMHUYECKHE CBOWCTBA AJIKMHOB.
Peakuuu npucoeanHeHNs Kak crioco0 MoydeHUs MOJTUMEPOB U APYTHX MOJIE3HBIX TPOIYKTOB.
['mppupoBanue. Peakuyy npucoegMHEHNsI TaJIOT€HOB, IaJ0r€HOBOAOPOI0B, BOBI.
Tpumepuszanusa u fuMepusanus anetuiieHa. Peakiuu 3amemenus. Kuciiornelie cBolicTBa
AJIKUHOB C KOHLIEBOM TPOWMHOMH CBs3bI0. ALleTHIIEHU bl B3auMoaelicTBre aleTHIIEHUI0B C
rajioreHajkanamu. ['openue anerunena. OKUCICHUE aJIKUHOB PaCTBOPOM IIE€pMaHIaHaTa Kajusl.
[Tonydyenue aneruieHa NUPOIU30M MeTaHa U KapOuIHbIM MeTo1oM. CHHTE3 alKHUHOB
AIKWINPOBaHUEM aleTWInI0B. [Ipumenenue anerunena. I'opeHne aneTuiieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JIJISl CBAPKHU U PE3KU METaJLIOB. ApeHsl. MICTOpHUs OTKpBITHSA
oensona. [loustue 06 apomarnunoctu. [IpaBuino Xrokkens. HebeH3ouaHbie apoMaTHiecKue
cuctembl. COBpEMEHHBIE ITPEACTABICHUS 00 3JIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTPOECHUU
ocnsona. Obmas Gpopmyna apeHoB. M3oMepus 1 HOMEHKIIATypa roOMOJIOroB OeH30u1a. M3omepus
JM3aMElICHHbIX O€H30JI0B Ha puMepe KeuitoioB. dusnueckre cBoiicTBa OeH3051a. XUMHUYECKHE
cBoiicTBa OeH3oia. Peakiiuu 3amenieHns B OEH30JIbHOM sipe (31eKTpoUIbHOE 3aMEelLeHHE):
rajJJoreHMpOBaHUE, HUTPOBaHUE, AIKWIMPOBAHUE, allMIIMPOBaHUE, CyIbpupoBaHue. MexaHusm
peakuuu 3eKTpoUIbHOrO 3aMellieHus. Peakunu npucoeannenus kK 0eH30i1y (THApHUpPOBaHUE,
rajJJoreHMpoBaHue (XJIOpUpOBaHKE Ha cBeTy)). Peakius ropenns. OCOOEHHOCTH XUMHUECKUX
CBOICTB aKKUIOEH30JI0B HAa IPUMEpE TOIyoJ1a. B3auMHOe BIMsIHEE aTOMOB B MOJIEKYJIE
toistyona. [IpaBuia opreHTauM 3aMECTUTENICH B peaklusiX 3aMEIIEeHNUs, COIJIacOBaHHAas U
HECOIJIaCOBaHHAsl OpUEHTALUs. XJIO0pUpoBaHue Toryosa. OKUCIeHNEe alKUI0EeH30J10B
pacTBOpOM INepMaHraHata Kanus. ['amorenupoBanue ajlkuiIOeH30J10B B OOKOBYIO LIETIb.
Hurtposanue aurpobensona. [lonyuenue 6en3ona u ero romosioros. IIpuMeHeHne romosaoros
6en3omna. [ToHsTHE 0 MOMUAAEPHBIX apeHaX, UX (PU3NOJIOTHUECKOe AEUCTBUE HA OPraHU3M
4esloBeKa. [ eHeTnueckast CBsi3b MEX/ly pa3iIM4YHbIMU KJIacCaMHU yrieBoaopoaoB. KauecTBeHHbIE
peaKuyu Ha HENpeneIbHbIE YIIIEBOAOPOIbL. [ 'aloreHonpon3BOAHbBIE YIIIEBOAOPOIOB.
DJIEKTPOHHOE CTPOEHNUE TaJIOT€HONIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiiuu 3aMelieHns rajoresa
Ha TUIPOKCUJI, HUTPOTPYyIIly, IMaHOTPYIITY, aMUHOTpyMITy. JleficTBUE Ha raloreHnpou3BOIHbIE
BOJIHOT'O U CIIUPTOBOIO pacTBopa 1esnouyu. CpaBHEHHE peaKIIMOHHOM CITOCOOHOCTH aJIKHJI-,
BUHWJI-, (PeHMII- U OCH3WITaIOreHu0B. B3aumoaeiicTBie TuragoreHaikaHoB ¢ MarHUEM U
uHKOM. [IoHsATHE O METAIIOOpraHMYECKUX COeTUHEHUIX. MaruuiiopraHnueckue CoOeJuHEHUS.
Peaxtus I'punbspa. Mcnonp3oBaHue rajJoreHONPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.
Jemoncrpanuu. 1. CoctaBineHne MozeIe MOJIEKYJ aJIKaHOB.

2. bpomupoBaHue rekcana Ha cBery. 3. ['openue MeraHa, 3TwiIeHa, aneruneHa. 4. OTHOIIEeHHe
MeTaHa, THWIEHA, alleTUJIEHA

1 OeH30J1a K pacTBOpaM MepMaHTaHaTa Kajaus U OpoMHo# Boje. 5. [lomyueHnue sTuieHa
peakiueit neruapatanuu dTaHona. 6. [lonydenue aneTuieHa TUAPOIN30M KapOuaa Kanbius. 7.
OkwucleHne Toayosa pacTBOPOM nepManranara kanus. 8. [lomyuenue ctupoina
JIeNoIMMepU3aluel MOJIMCTUPOIIA U UCTIBITAHUE €r0 OTHOLIEHHUS K pacTBOPY IepMaHraHarta
KaJIus.

2.3.3. Kucnoposaconepsxkamiue opranudeckue coenunenns Crmptel. Knaccudukarms,
HOMEHKJIaTypa M U30Mepusi ciupToB. ['oMonornueckuit psa u odmas popmyia mpeaeiabHbIX
OIHOATOMHBIX CIIMPTOB. dusnueckue cBOMUCTBA NpEaACIIbHBIX OJHOATOMHBIX CIIMPTOB.
BopopoaHas cBsizb Mex a1y MOJIEKYJIaMU U €€ BIMsSHUE Ha (U3NYECKHE CBOMCTBA CIIUPTOB.
XHUMHUYECKUE CBOMCTBA CITUPTOB: KUCIOTHBIC CBOMCTBA (B3aMMOICCTBUE C HATPUEM KaK CITOCO0



YCTAHOBJICHHSI HATMYHSI THIPOKCOTPYIIIIHI); PEaKIIMH 3aMEIICHUS TUAPOKCHIHLHON TPYIIIBI Ha
TaJIOTEH KaK CIoco0 MOMy4YeHUS paCTBOPUTENICH; MEKMOJIEKYIISIpHAS U BHYTPUMOJIEKYIIIpHAs
JETUpaTanus; 00pa3oBaHUE CIOKHBIX 3PUPOB C HEOPTaHUICCKUMH H OPraHUICCKHUMH
KHCIIOTaMU; TOpeHHe; okuciaeHne okcuaom mean (1I), moakucieHHpIM pacTBOPOM MIepMaHTaHATa
KaJIMsi, XpPOMOBOW CMEChIO; PEaKIIMU YTIIIEBOIOPOAHOTO pagukana. CpaBHEHUE pEaKIIMOHHON
CHOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX OJHOATOMHBIX CIIUPTOB B PEAKIIUU
3aMelIeHus. AJKOTOSATHL. [ Hapoin3, allkuiIupoBaHue (CHHTE3 MPOCTHIX APUPOB 110
Buinbsimcony). Ddupsl pochopHbIX KUca0T. Ponbs MOHO-, u- U TpudochaToB B OMOXUMHUECKUX
nporieccax. [IpoMbIIICHHBIH cHHTE3 MeTaHoua. [loydeHue sTaHona: peakius OpoKeHHS
TJIFOKO3bI, THApaTanus dTWieHa. [[puMenenne Metanona u 3Tanona. GU3noIoruIecKoe
JEHCTBUE METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YelIoBeKa. MHOI0aTOMHBIE CITUPTHI.
DTUJICHTIINKOIIb U TIUICPUH KaK MPEICTABUTEIH MTPEICTbHBIX MHOTOATOMHBIX CITUPTOB, UX
du3nyecKre 1 XUMUYECKHE CBOMCTBA. KauecTBeHHAs peakiusi Ha MHOTOATOMHEBIE CITUPTHI U €€
NPUMEHEHHE JIJISl PACIIO3HABAHMSI TIIMIIEPUHA

B COCTaBE KOCMETHYECKHUX cpencTB. CHHTE3 JUOKCaHa U3 ITHIICHIVIUKOISA. TOKCHYHOCTh
sTHIIeHI KOs, [IpakTiueckoe npuMeHeHne 3TUIICHIIINKOIIA U riunepuHa. [Ipoctsie 3¢upsl
KaK N30Mephbl IPEIeNbHBIX 0JIHOATOMHBIX CIIUPTOB. CpaBHEHHUE UX (PU3MUECKUX U XUMHUYECKUX
CBOWCTB co cniupTaMu. Peakuus pacuieniaenus npocTbix 3pupoB no1oBogopoaoM. [lepokcuab
IPOCTHIX A3(PUPOB, MEPBI IPEJOCTOPOKHOCTH ITpH paboTre ¢ HUMH. Penounbl. CTpoeHue,
U30MepHs U HOMEHKJIaTypa (peHosioB. B3auMHoe BIUsSHUE aTOMOB B MOJIEKYJIe (peHoa.
dusnyeckue U XUMHUECKHE CBOMCTBA (heHoMa 1 Kpe30JioB. KucioTHbie cBoMCTBa ()eHOJIOB B
CPaBHEHMH CO CIIUPTAMM: pEaKLUu ¢ HATpUEM, THAPOKCUAOM HaTpus. Peakiiuu 3amerieHus B
0OeH30JIbHOM KOJIbIIE (rajioreHrpoBanue (OpomupoBaHue), HuTpoBanue). [Ipocteie a3¢upsl
denonos. Oxucnenue ¢penonon. Kauectsennsie peakuun Ha penon. [lomyduenne gpenona.
[Tpumenenue penona. KapOoHunbHbIE COEMHEHUS. ATIBAECTH/IBI U KETOHBL. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOHWILHON TPYIIIBL, €€ MOJISPHOCTD U MOJIIPU3yEMOCTb.
Knaccugukarus anpaeru1oB 1 keToHoB. CTpoeHHe MpeaeNbHBIX albAeruI0B. ['oMonornyeckuii
P, HOMEHKIIATypa, M30MEpUs IPENEIbHBIX anbAeruaoB. CTPOEHNE MOJIEKYIIBI alleTOHA.
["omonornueckuit pss, HOMEHKIATypa U u3oMepust ketoHoB. OO01m1ast popmysia npeaeabHbIX
anbJeru10B U KeToHOB. du3nueckue cBONCTBA popManbIeruia, aleTaibaerua, aleToHa.
[TonsiTHe 0 KETO-€HOJIBLHON TayTOMEPUN KapOOHMIIBHBIX COEMHEHNN. XUMHUECKHE CBOICTBA
npeslebHBIX aJTbJAETUIO0B U KETOHOB. MeXaHn3M peakuu HyKJIeo(pUIbHOTO MPUCOETNHEHUS 110
KapOOHWIBHOM TpyIie. Peakiinu npucoenHeHus: BO/IbI, CIUPTOB, IMaHOBOOPO/Ia

u ruapocynsuta HaTpus. [lonmyuenue aneraneii u keraneil. CpaBHeHHE peaKIIMOHHON
CHOCOOHOCTH aJIbJIETHJIOB U KETOHOB B PEAKIMSIX MPUCOEANHEHH. Peakiiny 3aMeleHus aToMoB
BOJIOPO/JIa TIPH YTIIEPOIHOM aToMe Ha rajoreH. [lomuMepusanus popmansiaeruia u
aneranpaeruga. CHHTE3 CIUPTOB B3aUMO/ICHCTBUEM KapOOHMIIBHBIX COEIMHEHUN C PEaKTUBOM
['punbspa. Okucnenue kapOOHWIBHBIX coequHeHH. OCOOEHHOCTH peaKkuu OKUCIECHUS
anietoHa. CpaBHEHHE OKHCIICHUS albJAETUAO0B U KeTOHOB. [ unpupoBanue. BocctanoBnenue
KapOOHWJIbHBIX COEIUMHEHUH B cUpThl. KauecTBeHHBIE peakiuy Ha albJAECTHAHYIO TPYIIITY
(peakiust «cepeOpsIHOTO 3epKajay, B3auMoaeincTBre ¢ ruapokcumaom meau (11)).
AJBIOTEHO-KPOTOHOBASI KOHACHCAIHS albJICTUI0B U KeTOHOB. OcOOeHHOCTH (hopMalbaeruia.
ITosyueHue npeaebHbIX albAETUA0B: OKUCIEHUE CIUPTOB, THAPATALUs alleTUIeHa (peaKius
KyuepoBa), okuciieHueM dTUIIEHA KUCIOPOJOM B MPUCYTCTBUU xyopuaa mamiamus (I1).
[TonydyeHue arieToHa OKMCICHUEM MPOIaHOoa-2 U Pa3JIoKeHUEM KaJIbIIMEeBOI Uil OGapueBoi



COJIM YKCYCHOM KUCIOThI. TOKCMYHOCTH albJeru0B. BaxkHelme npeacTaBuTeNu albIeruioB U
KETOHOB: ()OPMAaJIBACTHI, YKCYCHBIN aJIbJIETU/, AlleTOH U UX MPAKTUYECKOE UCIOJIb30BAHNUE.
Kap6oHoBsie kucnotel. CTpoeHHE MPeIeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
Knaccugukarus, n3omepus 1 HOMEHKJIATypa KapOOHOBBIX KHCIIOT. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM Ipymiibl. I'oMonorndeckuii psin 1 oomas Gpopmyina
IpEeeNbHBIX 0JJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3NYECKHE CBOWCTBA MPEIEIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT HA IPUMEPE MyPaBbUHOM, YKCYCHOM, IPOIIMOHOBOA,
NaJIBMUTUHOBOW M CT€apUHOBOM KHCIOT. BogopoaHslie cBs3H, acconuanys KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOICTBA MPEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KMCIOT. KrcaoTHBIE CBOMCTBA
(U3MEHEHHNE OKPACKU MHIMKATOPOB, PEAKIIMK ¢ aKTUBHBIMHU METaJlIaMU, OCHOBHBIMU OKCUJIAMH,
OCHOBaHUSIMH, COJsIMH). I3MeHeHne cuitbl KapOOHOBBIX KMCIIOT IIPH BBEAECHUU JJOHOPHBIX U
aKLIENTOPHBIX 3aMecTUTeNel. B3anMonaelicTBre KapOOHOBBIX KUCIIOT CO CIMPTaMU (peaKius
ATepUQHKAINN ), 00PATUMOCTD PEaKIIui, MEXaHU3M peakiui dTepupukanun. ['anorennpoBanue
KapOOHOBBIX KHCIIOT B OOKOBYIO 11eTb. OCOOEHHOCTH XUMUUECKUX CBOMCTB MYpaBbUHOI
KucnoThl. [losyuenue npeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHUE
aJIbJIETUI0B, OKHMCIICHUE IEPBUYHBIX CIIUPTOB, OKUCIICHUE AJIKAHOB U AJIKEHOB, TMIPOJIN30M
FE€MHUHAJIBHBIX TPUTAJIOreHU0B. B3aumonelictBuem peaktusa ['puHbspa ¢ yriaeKUCIbIM I'a30M.
ITonmy4yeHnue MypaBbMHOM U YKCYCHOM KHCJIOT B IIPOMBIIUICHHOCTH. [[pMeHenne MypaBbHON U
YKCYCHOHU KUCIOT. JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: OOIIKE CIIOCOOBI MOIydeHHUS,
0COOEHHOCTH XUMHUYeCcKUX cBOMCTB. IllaBeneBas n ManoHOBasi KUCIIOTa KaK MIPEJICTaBUTENIN
JTUKApOOHOBBIX KUCIOT. CHHTE3bI HA OCHOBE MaJIOHOBOTO 3(Hpa. AHTHIPUIBI U UMHUIBI
JTMKapOOHOBBIX KUCIOT. HenpeaenbHble U apoMaTHYeCKHe KUCIOTh: 0COOEHHOCTH UX CTPOSHHS
U cBOMCTB. [IpuMeHeHne 6eH30HHOI KUCIOThI. ApoMaTnyeckue AMKapOOHOBbIE KMCIOTHI
(¢ranesas, uzodranesas u repedrangeBas KUCIOTHI): IPOMBIIUIEHHbIE METO/bI TOJIYUYSHHS U
npuMeHeHue. [ToHsATHe 0 THAPOKCUKAPOOHOBBIX KUCIOTaX M UX MPEJICTABUTENSIX MOJIOYHOI,
JMMOHHOM, 0JI0YHOM M BUHHOM KHcoTax. Briciiye npeaenbHble U HeNpeaeabHble KapOOHOBbIE
KHUCJIOTHI. 3HAU€HUE U PUMEHEHNE KapOOHOBBIX KUCIO0T. DYHKIIMOHAIbHbBIE TIPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. XJIOPAHTHIPUIbI U aHTHAPU/IbI KAPOOHOBBIX KUCIIOT: MOIY4YEHHUE,
ruaponus. B3aumoseiicTBre Xa0paHruapuI0B ¢ Hykieo(uiabHbIMU peareHTamu. [lonyuenne
CJIOHBIX 3(DUPOB C UCMOJIB30BAHNEM XJIOPAHTUJIPUIOB M AaHTUAPUIOB KUCIOT. CIIOKHbIE
3¢upel. CTpoeHHe, HOMEHKJIATypa U U30MEpHs CIIOXKHBIX 3PUpoB. Cr0xkKHbIE 3(UPHI KaK
U30Mepbl KapOOHOBBIX KHCIIOT (MEXKIaccoBas uzomepusi). CpaBHeHHE (PU3NUECKUX CBOMCTB U
PEaKIIMOHHOM CITIOCOOHOCTH CIIOKHBIX 3()UPOB M M30MEPHBIX UM KapOOHOBBIX KHCIOT. ['uaponus3
CJIOKHBIX 3(pupoB. CriocoObI MOTYyYEHHS CIOXKHBIX 3(QUPOB: ITepUPHUKAIMI KapOOHOBBIX
KHCJIOT, al[JIMPOBAHKUE CIIUPTOB U aJIKOTOJISITOB TaJIOTE€H aHTUPHUIaMU U aHTUAPHUIaMU,
ANKWINPOBaHKUE KapOOKcHIaT-MOHOB. CUHTE3 CII0KHBIX 3(UpoB PpeHonoB. CraoxHbie 3GUpbI
Heoprannyeckux kucinot. Hurpornuuepus. [Ipumenenne cinoxHbIX 3(pUpoB B MUILEBOH U
nap@roMepHON MPOMBIIUIEHHOCTH. AMUIbI KAPOOHOBBIX KUCIIOT: MOJIYYEHHE U CBOICTBA Ha
npuMepe arieramuaa. [loHsaTre o HUTpUIax KapOOHOBBIX KUCHOT. L{nanrua- punst. Comu
KapOOHOBBIX KUCIIOT, X TEPMUUYECKOE PA3TIOKEHHE

B IPUCYTCTBUM 11es0ud. CUHTE3 KapOOHMIIBHBIX COEAMHEHUH Pa3/I0KeHUEM KalbLIMEBbIX COJEH
KapOOHOBBIX KUCIOT. JleMoHcTparuu. 1. BzanMoneiicTBre HATpHsI ¢ 3TAHOJIOM.

2. Oxucnenue stanona okcugom meau (II). 3. T'openne sranona.



4. BzaumoielicTBrE TPET-OyTUIIOBOTO CIIUPTA C CONSTHOM Kuciotoi. 5. Mogodopmuas peakims.
6. OmnpesienieHre anbIEruA0B IPY MTOMOIIY Ka4€CTBEHHBIX peakuuid. 7. OKUCICHHUE allbJIETHI0B
nepMaHrasatom kanusi. JJaboparopusie onbIThl. 1. CBOWCTBA 3TUIOBOTO CIHPTA.

2. CpoiictBa rnunepuna. 3. Coiictsa ¢enona. 4. CpoiictBa popmanuna. 5. CBoicTBa YKCYCHOM
KuCToThL. 6. Comu KapOOHOBBIX KHCIIOT.

2.3.4. A3oT- u cepocoepxaniue coeguHennss Hurpocoeguuenus. D1eKTPOHHOE CTPOCHHUE
HUTpO- rpynisl. [lonyuenue HuTpocoequHeHuid. BocctanoBieHne HUTPOAPEHOB B AMHUHBI.
ApomMaTH4YeCKHEe HUTPOCOCTUHEHHUS.

AKIIETITOpHBIE CBOMCTBA HUTPOTPYIIIbI. AJIbJA0IBHO-KPOTOHOBASI KOHCHCALIHS
HUTpOCOeIMHeHNH. B3priBuaTeie BemecTBa. AMuHBL. Kitaccudukamnms mo Tumy
YIIIEBOAOPOAHOTO paivKaja U YMCITy aMUHOTPYIIN B MOJIEKYJIe, HOMEHKJIATypa, H30Mepus
amMuHOB. [lepBrUHBIC, BTOPUYHBIE U TPETUYHBIC aMHHBI. DJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHUE MpeeIbHBIX aMHHOB. PU3nNYecKre CBOWCTBAa aMUHOB. AMHHBI KAK OpraHHYECKHUE
OCHOBaHUS: PeakIuy ¢ BOAOH, KucioraMu. Conu ankuiaMMOHHUs. Peakiiust ropeHus: aMHHOB.
ANKUIMpPOBAHUE U allUJIMPOBAHUE AMUHOB. Peakiiuu aMiMHOB ¢ a30THCTOM KucnoToi. [Tonstue o
YEeTBEPTUYHBIX aMMOHHEBBIX OCHOBaHUAX. HuTpo3a- Munbsl. Metonap!l uneHTudUKaum
MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [loydeHre aMMHOB aNKUJINPOBAHUEM aMMHUAKa
¥ BOCCTaHOBJICHUEM HUTPOTIPOU3BOIHBIX YIIIEBOJIOPOIOB, U3 CUPTOB. [[puMeHeHne aMHHOB B
(dapMareBTHYeCKON MPOMBIIIIICHHOCTH. APOMaTHYECKNE aMUHBI. AHUJIMH KaK MPEJICTABUTENb
apomatndyeckux aMuHOB. CTpoeHre aHWIMHA. B3anMHoOe BIHsIHAE TPYIIT aTOMOB B MOJIEKYJIe
aHWIMHA. BiusiHue 3amecTuTeneil B apOMaTHYECKOM SIIpe Ha KUCIOTHBIE U OCHOBHBIE CBOICTBA
apuiaMuHoB. [TpuunHbI ocabaeHnss OCHOBHBIX CBOMCTB aHMJIMHA B CPAaBHEHUH C aMUHAMHU
IpeJeNbHOro psja. XMMHUUECKUE CBOMCTBA aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aUMO/IEHCTBHE C
KHCJIOTaMH); peakIuK 3aMeIIeHUs] B apOMaTHUECKOe po (rajJoreHrpoBaHue (B3auMo/ieiicTBre
¢ OpoMHO# BOJ10i1), HUTpOBaHUE (B3aUMOJICHCTBUE C a30THOM KUCIOTOH), Cylb(upoBaHue);
OKHCIICHHE; AIKMIIUPOBaHNE U allWJIMPOBAaHKE [0 aTOMY a30Ta). 3allliTa aMUHOTPYIIIIbI IIPH
peaxIu HUTPOBAHUS aHWINHA. AnleTaHmua. J{nazocoenuuenus. Jlna3oTupoBaHne IEPBUIHBIX
apuIaMUHOB. Peakium 1rua3ocoeIMHEHNH C BBIICTICHHEM a30Ta. Y CIIOBHSI a30COYETaHus, a30- U
JIMa30COCTABIISIOIINE. A30KPACUTEINH, 3aBUCUMOCTh MX cTpoeHus oT pH cpenbl. MTHAUKATOPHI.
[Tony4yenne anuniHa (peakius 3UHIUHA). AHWINH KaK ChIPbE IS TIPOU3BO/ICTBA aHMIIMHOBBIX
kpacureneil. CuHTe3bl Ha ocHOBe aHMIMHA. Cepooprannueckue coenuHenus. [lpeacrasienue o
Ce- POOpPraHUYecKuX coeTuHeHUAX. OCOOEHHOCTH UX CTPOCHUS

1 CBOMCTB. 3HaUEHUE CEPOOPTaHNYECKUX COeIMHEHUH. [ eTepouKibl. A30T-, KUCIOPOI- U
cepocojieprkaline reTepolukiibl. @ypaH, MUppos1, THOPEH U UMUIA3051 KaK MPeICTaBUTEIH
MATUWIEHHBIX TeTepoLuKIOoB. [Ipuposa apoMaTHYHOCTH MATHUIEHHBIX FE€TEPOLIMKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIE KYJIbl IUPPOJIA, ApOMaTHUECKUI XapakTep MojeKybl. KucioTHsie
cBOiicTBa nupposa. Peakuiny ruipupoBanus rerepoukioB. [IoHsATHE 0 TPUPOIHBIX
nophupuHax — xyopoduiie u reme. O61Me IpecTaBiIeHNUs 00 UX POJIK B )KUBOU MPHUPOJIE.
[TnpuanH KaK NpeaCcTaBUTENb IIECTUYICHHBIX T€TEPOLMKIIOB. DJIEKTPOHHOE CTPOECHUE
MOJIEKYJIbI TMPUIUHA, ADOMAaTHYECKUI XapaKTep MoJIeKysbl. OCHOBHBIE CBOMCTBA MUPUIMHA.
Pasnuyue B po sIBIEHUU OCHOBHBIX CBOWCTB ITUPPOJIAa U MUPUANHA. Peaknnuu nupuauHa:
ANIEKTPO(UIIbHOE 3aMelIeHUE, THIPUPOBAHUE, 3aMEIIICHNE aTOMOB BOJIOPO/Ia B 3-TIOJ0KEHUU Ha
ruapokcorpynny. ITukonunsl u ux okuciaenue. Kero-eHonpHas TayroMepus



B-rugpoxcunupuanHa. TayroMmepus B-rugpokcunupuansa u ypamuia. [Ipencrasienue 0o
UMH1a30J1e, TUTIEPUINHE, TUPUMUINHE, MH]I0JIe, HUKOTHHE, aTPOIHHE, ckatoie, pypdypoure,
TUCTHJIMHE, TUCTAMUHE, IypUHE, IYPUHOBBIX U IUPUMUIMHOBBIX OCHOBaHMX. JleMOHCTpaluu.
1. OcHoBHBIE CBOMCTBa aMHUHOB. 2. KauecTBEHHbIE peaKly Ha AaHUJIUH. 3. AHUIIMHOBbBIE
KPaCHUTEJIH.

4. O6pa31bl TETEPOLUKINICCKUX COSTUHECHUH.

2.3.5. buonornyecku akTUBHBIE BemecTBa JKUPhI Kak CI0XKHBIE 3(UPHI IIIUIEPUHA U BBICIITIX
KapOOHOBBIX KUCIIOT. PacTUTENbHBIC M JKUBOTHBIC )KUPBI, UX cocTaB. Dusnyeckue CBOWCTBA
KUPOB. XMMUYECKUE CBOMCTBA KUPOB: THAPUPOBAHUE, OKUCIICHHE. [IepOKCHIHOE OKHCIIEHHE
xupoB. [Iporopkanue xupoB. ' HAPOIN3 UM OMBUICHHUE KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO
HOJIy4YEHHUs COJIel BBICHIMX KapOOHOBBIX KHCIOT. ['uaporenn3anus xupoB. [IpuMenenue xKupos.
MBpbL14 Kak coJu BBICIINX KapOOHOBBIX KUCJIOT. Moroliue cBoiicTBa Mbuia. [IpesncraBienue o
munugax. O0mye npeacTaBieHus 0 OMOJIOrHYecKuX GyHKIMAX JIMOUA0B. YriaeBoasl. O0mmas
dopmyna yrnesonoB. Kitaccudukanus yrineBogoB. MOHO-, 0JIUTO- U NOJIMCAXAPHUIBI.
®duznyeckue CBOWCTBA U HAXO0KJIEHUE YIJIEBOIOB B IpHUpo/ie (Ha pUMEPE TIIIOKO3bI U
bpyxTo361). JInHEHAS U UKIIMYecKast (POPMBI TIFOKO3bI U PpyKTO3bI. [Tupanoss! 1 GpypaHO3bI.
®opmynsl Puniepa u

Xeyopca. [loHatre o TayroMepun Kak BUJIE€ U30MEPUU MEKY HUKINYECKON U JIMHENHON
dbopmamu. OnTUYECcKass HU30MEpHUs IMTFOKO3bl. XUMUUYECKHE CBOMCTBA TITIOKO3bI: OKUCIICHUE
XJIOPHOM WJIn OPOMHOM BOJOW, OKHUCIIEHUE a30THOM KHUCIIOTON, BOCCTAHOBJICHHE B
IECTUATOMHBIN CIUPT, AllMJIMPOBAHUE, ATKUIUPOBAHNUE, N30MEpHU3aIlHs, KAYeCTBEHHbIE
peaKIuu Ha IIII0K03Y (PKCIEpUMEHTalbHbIE JOKAa3aTeNbCTBA HATMYHS allbJIeTUTHON U
CIUPTOBBIX TPYIII B IIIOKO3€), CIUPTOBOE, MOJIOYHOKHUCIIOE, TPOMTMOHOBOKHUCIIOE U
MAacCJISTHOKHCTIOe OposkeHue. [ TMKO3uaHbIN THAPOKCHI, ero crerududeckre cBoicTa. [TonsaTue
o riauko3uaax. [loHsaTre o riroko3uaax, uX HaxX0XKJIeHU! B npupojie. [lonydenue riaoko3sbl.
®pyKTOo3a Kak u3oMep riroko3sl. Pubosa

u ae3okcupu6bo3sa. [Ipumenenne u 6uonoruueckas poib yrieBoaoB. OKUcIeHHE YTIeBOIOB —
MCTOYHMK YHEPTUHU KUBBIX Opranu3MoB. J{ucaxapuasl. Caxapo3a Kak IpeICTaBUTEINb
HEBOCCTaHABIIMBAOIINX nucaxapuaoB. CTpoenune, Gpu3ndeckue 1 XUMHIECKHE CBOMCTBA
caxapo3bl. ManbTo3a, JIakTo3a U 11eJ17I00103a: UX CTpOeHHe, (PU3HUeCKUe U XUMUYECKUE
cBoiictBa. [' maponus aucaxapuaos. [lonyuenne caxapa u3 caxapHoi cBekJbl. [Ipumenenne
caxaposbl. [Tomucaxapuapl. Kpaxman, rIHKOTeH U HEJUTI0103a KaK OMOJIOTHYECKUE TTOTUMEDHI.
Kpaxman kak cMech aMHIIO3bI U aMUJIOTIEKTHHA, €T0 (PU3UIECKHE CBOMCTBA. XUMHUECKHE
CBOMCTBA KpaxMaJja: THIPOJIU3, KAYECTBEHHAs PEaKIIMs C HOJOM U €€ IPUMEHEHUE st
oOHapyXeHHs KpaxMaia B MPOAyKTax MuTaHus. [ THKOTeH: 0COOEHHOCTH CTPOEHUS M CBOWCTB.
[enmrono3a: ctpoeHne U GU3NYECKUE CBOMCTBA. XUMUYECKHE CBOMCTBA IEJITIOI03bI: THIPOIIH3,
o0Opa3oBaHue CIOKHBIX APUpoB. [I[pruMeHeHne KkpaxmMana u HeJuToa03bl. [Ipaktuueckoe
3HaueHHe nojucaxapuaoB. [lonsTue o mpousBoacTBe Oymaru. HykieMmHOBBIE KUCTOTHI.
Hyxneo3unel. Hykneotuapl. HykienHOBBIE KUCTOTHI KaK TPUPOIHbIE ToauMepbl. CocTaB 1
crpoenne HykienHoBbIX kucioT (JIHK n PHK). I'maponu3 HykiaenHOBBIX KUCIOT. Poib
HYKJICMHOBBIX KHUCIIOT B XKU3HeneaTeIbHOCTH oprannu3MoB. @ynkiuu JJHK n PHK.
Kommnementapuocts. ['enernueckuii koa. Uccnenosanue cocrapa JJHK uenoseka u ero
MpaKkTUYECKOoe 3HaUeHne. AMUHOKHUCIOTHI. COCTaB, CTPOCHUE U HOMEHKJIaTypa aMUHOKHUCIIOT.



["'omosmornyeckuit pa IpeesIbHBIX aMUHOKHUCIIOT. MI30MepHs IpeeIbHbIX aMUHOKHCIIOT.
OnTuueckas usomepusi. Pu3nueckue CBOICTBA MPEAEIbHBIX aMUHOKHUCIIOT. OCHOBHBIE
AMHHOKHUCIIOTHI, 0Opa3yromue 6enku. CrocoObl MOMyYeHUs aMH- HOKHCIIOT. AMUHOKHCIIOTHI
Kak aM(OTepHbIe OPraHUYECKHE COSAMHEHUS, PABHOBECHS B PACTBOPAaX aMUHOKHCIIOT.
CBolicTBa aMMHOKHCIIOT: KUCJIOTHBIE M1 OCHOBHBIE CBOMCTBA; N303JIEKTPUUYECKAs TOUKA;
QIKWJIMPOBaHKUE U allJIMPOBAHUE aMUHOIPYIIIIBL; STepUPUKALMS; PEaKLH C a30TUCTON
kucnoToil. KauecTBeHHbIEe peakliuy Ha aMUHOKHUCIIOTHI ¢ TUApoKkcuaoM Meau (11), HuHruapunom,
2,4-muautpodropoenzonom. Crienudrueckue KaueCTBEHHbIE PeaKLiMi Ha apOMaTHYeCKUe U
TETEPOLMKIIN- YECKUE AMUHOKHUCIIOTHI C KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTOM, Ha LIACTEUH C
aneraroM ceuHia (II). ITonsarue o nukiIMyeckux aMuaax — jgaKkTamax M AUKETONUIEpa3HHaXx.
Buonornyeckoe 3HaueHNE 0i-aMUHOKHCIOT. OOIAaCTH MPUMEHEHHSI aMUHOKUCIOT. [lentusl, nx
ctpoenue. [lentuanas cBsi3b. AMUAHBIN XapakTep NeNTUAHOM cBsi3u. CUHTE3 NENTHIOB.
['unponu3 nentunoB. benku kak npupoaHeie 6uononumepsl. CocTaB U cTpoeHUE OEIKOB.
[TepBuyHas cTpyKTypa 6€IKOB. XMMHUUECKUE METO/Ibl YCTAaHOBICHHUS aMUHOKHCIIOTHOI'O COCTaBa
U 1ociieioBaTeNbHOCTH. PepMeHTAaTUBHBIN THAPOIN3 6eIKoB. BropuuHas cTpykTypa Oenkos: o-
cnupaisb, B-cTpykrypa. TpeTndHas u ueTBepTHUHas CTpYKTypa OenkoB. JucyiabpuaHele
MOCTHUKHU Y HOHHbBIE

Y BaH-JIeP-BaaIbCOBBI (THAPOGOOHBIE) B3aMMOICHCTBHSI. XMMHUYECKHE CBONCTBA OCIIKOB:
THJIPOJIH3, JCHATYpaIlKs, KaYeCTBECHHbIC (I[BETHBIC) peakiuuu Ha Oenku. [IpeBparienus 0eaKoB
NUINY B opranu3me. buonorndeckue GyHkiuu 0enkoB. JlocTuxkeHus

B U3YyUEHHUHM CTPOCHHUS U cuHTe3a OenkoB. JlemoHcTpanuu. 1. PacTBopuMocCTh yrieBo10B B BOjie
u 3Ta”oze. 2. O6pasipl aMuHOKHCIOT. JJabopaTopHble onbIThl. 1. CBOMCTBA TIIIOKO3BI. 2.
Omnpenenenue kpaxmaia B IpOAYyKTax nMuTaHus. 3. JKupbl 1 UX CBONCTBA.

4. I1BeTHBIE peaKkIMM OEIKOB.

2.3.6. BeicokoMoneKysipHble coeIMHEHNs OCHOBHBIE TIOHATHSI BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NoJnMepu3aui. OCHOBHBIE
CHoCcoOBI MOTYYEHUsI BBICOKOMOJIEKYJIIPHBIX COSMHEHUI: peaKkIMi NOJTUMEpH3alui U
nonukonaeHcauuu. Cononumepusanusa. CTpoeHUE U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTh
CBOICTB MOJIMMEPOB OT cTpoeHus Mosieky. Kiaccudukanus monuMepos: miacTMacchl
(MIacTUKM), 37acTOMEPHI (KaydyKH), BOJIOKHA, KOMITO3UTHI. COBpEMEHHbBIE MIaCTMACCHI
(mmacTuky) (MOJMATHIIEH, MOJIUIPONIIIEH, TOIUCTUPOI, MOJTUBUHUIXIIOPU, (GTOpOILIACT,
nomdTUIIeHTEeped TaIaT, akpui-0yTaIueH-CTUPOJIbHBIN TUTACTHK, TTOJUKApOOHATHI).
TepMoruiacTU4HbIE U TEPMOPEAKTUBHBIE MOIMMEphl. DeHonpopManbIeruIHbIe CMOJIBI.
KomnosutHsle MaTepuainsl. [lepcreKTUBbI HCTIONb30BaHMsI KOMIIO3UTHBIX MaTEpHaIOB.
VYraennactuku. BonokHa, nx kinaccudukarys. [IpupoHsie 1 XUMHYeCKHe BOJIOKHA.
HckyccTBEHHBIE M CHHTETUYECKHE BOJIOKHA. [IoHATHE 0 BUCKO3€ M alleTaTHOM BOJIOKHE.
[TonmaupHbIe ¥ MOTMAMUIHBIE BOJIOKHA, UX CTPOEHUE, cBOMCTBA. [IpakTuueckoe
HCITOJIb30BAaHNE BOJIOKOH. DiactoMepsl. [IpupoIHbIil 1 cHHTETHYECKUH KaydyK. Pe3nHa n
3600uHUT. [IpuMenenne monumepoB. CUHTETHYECKHE TUIeHKH. MeMOpaHnbl. HoBbie TeXHOMOTHI
JATBHEHIIIETO COBEPIICHCTBOBAHUS TTOJIMMEPHBIX MaTepuaioB. Jlemoncrparuu. 1. OGpasiibl
macTukoB. 2. Komnekuus BosokoH. 3. [TonukoHaeHCays STHIICHTIIMKOIIS ¢ TepedTaaeBoi
kucinoToi. JlJabopaTopHsie onbIThl. OTHOLICHHE CHHTETHUECKUX BOJIOKOH



K pacTBOpam KHCJIOT U IIET0YEH.

3. Conep:xkanue yueoHoro nmpeamera «Xumus» 11 kaace
3.2. OCHOBBI HEOPTAaHUYECKON XUMHUU

3.2.1. Knaccudukarys 1 HOMEHKJIaTypa HEOPraHWYECKHUX COCIMHEHMA BakHeimme Kiacchl
HEOPraHWYECKHUX BEIECTB. DJIIEMEHTHI METAJUIbI M HEMETAIUIBI U UX Tnosioxenue B [lepuoau-
yeckoii cucteme. Kiaccuukamnusi 1 HOMEHKIIaTypa CII0KHBIX HEOPTaHUYECKUX COCTUHEHHI:
OKCHUJIOB, TUJIPOKCUIOB, KUCJIOT U coJiei. ['eHeTnueckas CBA3b MEXAy KilacCaMu
HEOPraHWYECKUX coeanuHeHHH. nenTudukanus HEOpraHMueCKNX BEIIeCTB U HOHOB.
Kommiekcasie coequnenus. CocTaB KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOPa30BaTeb, TUTAHIbL.
Koopaunanmonnoe unciio. HomeHknaTypa KOMILJIEKCHBIX COEIMHEHUI. 3HAaUeHNE KOMIUIEKCHBIX
coenuHeHui. [ToHsATHE O KOOPAMHALMOHHON XUMHUHU.

3.2.2. Hemeramisl Bonopoza. [lonydenue, puznueckue 1 XuMU4ecKrue CBOMCTBA (peakluu ¢
MeTaJlJIaMHi U HeMeTaJlJlaMH, BOCCTAHOBJIEHUE OKCUJIOB | coueit). ['mapusl. TorauBHbIe
anemeHThl. ["amorensl. O0IIas xapakTepUCTHKA JIEMEHTOB IIaBHOM noarpymnmnsl VII rpymmsr.
Ou3nyecKue CBOWCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTU U3MEHEHHUS OKUCIUTEIHHON
AKTUBHOCTH TraJIOT€HOB B COOTBETCTBHUH C UX MOJOXKEHHEM B Ieproauueckoit Tadbmune. [lopsaok
BBITECHEHUS TaJIOTEHOB U3 PACTBOPOB I'AJIOTEHUAOB. XJIOp — MOJIYYEHHUE B IPOMBIIIJICHHOCTH U
nabopaTopuu, peakiy ¢ MeTajljlaMi U HeMeTaimaMu. Bzaumo- neiictBue xjiopa ¢ BoAoH U
pacTBopamu 1ienoueil. LlernHoit Me- xaHW3M peakluy B3aUMOIEHCTBHS XJ10pa ¢ BOJOPOIOM.
O06e33apaxuBaHKe MUTHEBOM BOJBI XJIOPOM. XpaHEHHE U TPAHCTIOPTUPOBKA XJIOpa.
Kucnoponnsie coennHenus xaopa. [ MmoXIopHUThl, XJI0paThl U MEPXIOPaThl KAK TUITUYHBIC
OKHCITUTEIH.

Ocob6ennoctu xumun ropa, 6poma u noga. KauectseHHas peakuus Ha HOJI.
["anoreHoBoOpO/IbI — MOJIYYEHHE, KUCIOTHBIE

Y BOCCTaHOBUTEJIbHBIE CBOKCTBA. XJIOpOBOAOPO. ['aioreHoBO10pOAHbIE KUCIOTHI U UX COJIH.
Comnsnas xkucnora u ee coinu. KauecTBeHHbIE peakI[My Ha raloreHua-uoHsl. [Ipumenenne
raJloreHOB ¥ UX BaXKHEHIINX COeMHEHUI. DIeMEeHThI NOArpynbl Kucnopoaa. Obmas
XapaKTEpUCTHKA 3JIEMEHTOB INIaBHOM noArpynmns! VI rpynmnsl. dusndeckue cBoiCTBa MPOCTHIX
BemecTB. O30H Kak aJUIOTpONHas MoauduKaius kuciopoaa. [lonydenue o3ona. O30HaTOPHI.
O30H kak okucauTenb. [I03UTHBHAsA U HEraTUBHAS POJIb 030HA B OKpPY’KaIOILEH cpejie.
B3anmoneiictBrue o30Ha ¢ ankeHamu. CpaBHEHHE CBOMCTB 030HA U KUcopoaa. Bona u nepokcuyg
BOJIOPOJia KaK BOJOPOIHBIE COEIMHEHHS KUCIOpOoAa — cpaBHEHHE cBOMCTB. Ilepokcu
BOJIOPOJIa KaK OKUCIIUTENb U BOcCcTaHOBUTENb. [lepokcuabl meramioB. [lonarue 00
opranuueckux nepokcuaax. Cepa. Amnorponus cepsl. PU3ndeckre U XMMHUUECKHUE CBOMCTBA
cepbl (B3aMMOJIEHCTBUE C METANIaMU, KUCIIOPOJOM, BOJOPOJOM, PACTBOPAMH LIEJIOUEH,
KHCJIOTaMU-OKHCIUTESIMH). B3aumozeiicTBue cepsl ¢ Cyab(UTOM HaTpHs ¢ 00pa3oBaHUEM
tuocynbgata HaTpusi. CepoBOAOPOA — MOTYUYECHUE, KUCIOTHBIE M BOCCTAHOBUTEIbHBIC
cBoiictBa. Cynbduast. Jucynsdan. Iloustie o nonucynbdunax. CepHUCTHIH ra3 Kak



KHCJIOTHBIM OKcHJ. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOTO Ta3a.
[Tony4yeHue cepHUCTOTrO ra3a B MPOMBIIUICHHOCTH U JlabopaTtopun. CepHUCTast KHCIOTa U €€
comu. Cepublii anruapu. CepHas kuciora. CBOHCTBa KOHIICHTPUPOBAHHOW U pa30aBIeHHON
CEpPHOM KUCIOTHI. JlelicTBHE KOHLIEHTPUPOBAHHOM CEPHOM KUCIJIOThI HAa caxap, METaJUIbL,
HeMeTaluIbl, cynbhuasl. Tepmuyeckas ycTroiuuBocTh cynbdaros. Kpucrammoruaparst
cyib(aroB MeramioB. KauecTBeHHas peakiys Ha CEPHYIO KUCJIOTY U €€ COJIU. DJIEMEHTbI
noArpynmsl azora. O01mas XxapakTepUCTUKA JIEMEHTOB IJIaBHOM MOArpyMIIbl V IPYIIIBL.
dusnyeckue CBOWCTBA NPOCTBIX BEIIECTB. A30T U ero coequHeHus. CTpOeHHE MOJIEKYIIbI a30Ta.
duznyeckue 1 XMMUYECKHE CBOMCTBA a30Ta. [lomyuenue a3ora B IPOMBIIIIIEHHOCTH U
nabopatopun. Hutpuasl. AMMuak — ero noiy4yeHue, GU3n4ecKue 1 XMMUIECKHe CBOWCTBA.
OcHoBHbIE CBOMCTBA BOAHBIX PACTBOPOB aMMHaKa. AMMHAK KaK BOCCTAHOBUTENb.
B3aumopeiicTBue aMMHaka ¢ akTUBHBIMH MeTaJllIaMu. AMUJ HaTpusi, ero cBoiictBa. Coyn
amMoHus. [loBenenue coseld aMMOHUS IpY HarpeBaHuu. KauecTBeHHas peakiys Ha MOH
amMmoHus. [Ipumenenne ammuaka. OKCHIIBI a30Ta, UX HOy4deHue u cBoiictBa. Okcun azota (1).
Oxucnenue okcupaa azora (I1) kucnopogom. umepuzanus okcuaa azora (IV). Azotucras
KHCJIOTa U €€ coJi. HUTPUTBI KaK OKUCIIUTENN U BOCCTAHOBUTENN. A30THAsI KUCIIOTa —
du3nueckre 1 XMMUYECKHE CBOMCTBA, MOJydyeHHe. A30THas! KUCIIOTA KaK OKHCIUTEh
(oTHOLIEHUE a30THOM KUCIOTHI K METaJlJIaM U HeMeTailjlaM). 3aBUCUMOCTb IIPOAYKTa
BOCCTAaHOBJICHUS a30THOM KHCIIOTHI OT AKTUBHOCTH METAJUIA U KOHLICHTPALUNA KUCIIOTHI.
[TonsiTue o kaTnoHe HUTPOHUS. OCOOEHHOCTh B3aUMOJICHCTBUS MarHus U MapraHiia ¢
pa30aBieHHOM a30THOU KUCIOTOH. HUuTpaTsl, MX QHU3HUecKre U XUMUYECKHE CBOHCTBA
(OKUCIUTENbHBIE CBOWCTBA U TEPMHUUECKasi yCTOWYMBOCTH), puMeHeHue. Pochop u ero
coeauHeHus. Amtorpomnus gocpopa. Puznyeckue cBoicTBa pocopa. Xumuueckue cBoiicTa
dochopa (peakuuu ¢ KUCIOPOIOM, TaTOr€HaMH, METaJUIaMH, CI0XKHBIMU

BEIIECTBAMH-OKUCIIUTENAMHY, 1ienouamu). [lonydenue u npumenenue gpochopa. Xaopu sl
dochopa. Pochun. Dochuasl. Dochopuslit anruapua. OprodochopHas u metadochopHas
KUCIIOTHI M uX conu. KauecTBenHas peakius Ha opTodocdarsl. Paznoxenue opropochopHoi
kucioTsl. [Ipumenenue GochopHoit KUCIOTH U ee coneil. buonornueckas posb pocdaros.
[Tupodocdopnas kucnora u nupodocdatel. Oxcuna gocdopa (I11), pocdopucras kucnora u ee
conu. docdopHoBaTHCcTasd KcaoTa U ee conu. [loarpynna yrnepoaa. O6miast XapakTepucTUKa
AJIEMEHTOB IIaBHOM noarpymsl IV rpynmsl. Yraepon. Amiorponus yriiepoaa. CpaBHeHUE
CTpOEHHS U CBOMCTB rpaduTa u anmasza. OynnepeH kak HoBas MOJIEKYIsIpHast (popma yriaepoaa.
VYroinb: XUMHUYECKHE CBOMCTBA, MOJTyueHre U mpumMeHenue yris. Kapowuasl. ['maponus kapouma
KaJblMA U Kapoua amomMuHus. KapOuabl mepexoJHbIX METaJIOB (3Kese3a, XpoMa U JIp.) Kak
CBEpXIIpOYHbIe MaTepuaibl. CHHTE3-Ta3 KAK OCHOBA COBPEMEHHOM NMPOMBIINIIEHHOCTH. OKCHIBI
yriaepoaa. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIBI YTapHOTO Ta3a. YToib M yrapHbli I'a3 Kak
BOCCTaHOBUTENU. Peakuus yrapHoro rasa ¢ pacruiaBamu menoueit. Cuares ¢popMHuarTos.
OO0pa3oBaHue yrapHOro rasa npu HermoJIHOM Cropanuu yriist. buonoruueckoe aelicteue
yrapHoro ra3a. [lonydeHue u npuMeHeHne yrapHoro ra3a. Y IIIeKUCIIbIA ra3: moiay4eHue,
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBUE YITIEKUCIIOTO ra3a ¢ BOJIOM, [IeIo4aMy, MarHueM,
MEPOKCUIAMHU METAJUIOB). DJIEKTPOHHOE CTPOSHHUE YTIEKUCIIOro ra3a. YTrojbHas KUCIO0Ta U ee
comu. KapOoHaTsl u ruipokapOOHATHI: MX MOBEACHUE PH HarpeBaHnu. KauecTBeHHas: peakuus
Ha kapOoHaT-noH. Haxoxnenue kapOOHATOB MarHus U KajlblUs B IPUPOJIE: KOPAILJIBI, )KEMUYT,
U3BECTHAKH (M3BECTKOBBIE T'OPBI, KAPCTOBBIE NEMIEPHI, CTAIAKTUTHI U cTaarMuThl). KpeMHui.
Pur3nyecKnue 1 XMMUYECKUE CBOMCTBA KPEMHHUS. Peakuiuu ¢ yriiem, KUCIIOPOJIOM, XJIOPOM,



MarHueM, pacTBOpaMH wiesioueit, cepoBoopoaoM. CuiaH — BOJOPOIHOE COEAUHEHNE
kpemHus. Cunuuael. [Tomyuenue u npumenenue kpemuus. Oxeun kpemuus (IV), ero
cTpoeHue, (pU3NIecKkne U XMMUYECKHE CBOMCTBA, 3HAYCHHE B MPUPOJIC U IPHUMECHEHHE.
KpemuueBsie kucinotel 1 ux conu. ['uaponus cunrkatoB. CUIUKATHBIE MUHEPAJIbl — OCHOBA
3eMHOI KOopbl. Amomocminkatel. bop. Okcun 6opa. bopnas kuciora u ee conu. bypa.
Bonoponusie coenunenust 6opa — 6opansl. [Ipumenenue coequnenuii 6opa. biaroponnsie
(uueptHbIe) ra3el. OOIIas XapaKTEPUCTHKA JIEMEHTOB TIaBHOMN moarpymmbl VIII rpyrmisl.
OcobeHHOCTH XUMHUYECKHX CBOUCTB. [IpuMeHenne 6aropoubix razos. Jlemoncrpanuu. 1.
I'openue Bogopona. 2. [lomyuenue xiopa (onbIT B mpodupke). 3. OKUCIUTETbHBIE CBOMCTBA
pactBopa runoxjoputa Hatpus. 4. OnbeITel ¢ OpoMHO# Booi. 5. [InaBnenue cepsl. 6. ['openue
cepsl B kuciopoje. 7. Bzaumopeiicteue xkenesa ¢ cepoid. 8. ['openue cepoBopoposa. 9.
Ocaxnenue cynbduaos. 10. CBoiicTBa cepHuctoro raza. 11. JlelictBue KOHIICHTPUPOBAHHON
CEpHOM KUCIIOTHI HAa Me/Ib U caxapo3y. 12. PactBopenue ammuaka B Bojae. 13. OCHOBHBIE
cBoiicTBa pacTBopa ammuaka. 14. Karanuruueckoe okucinenue ammuaka. 15. Ilomyuenue okcuaa
azoTa (II) u ero okucnenue Ha Bozayxe. 16. JleiicTBre a30THOM KUCIOTHI Ha MeAb. 17. ['openue
docdopa B kuciopoe. 18. IIpespamienue kpacHoro ¢ocdopa B O€iblii U €ro CBEUCHHUE B
temHore. 19. Bzaumoneiictsue dochoproro anruapuaa ¢ Boaoi. 20. O6pasis! rpadura,
anmasa, kpeMmuus. 21. 'openue yrapuoro rasza. 22. TyieHnue mjiaMeHu yrieKUCIIbIM Ta30M.

23. Paznoxxenue mpamopa. Jlabopatopusie onbIThl. 1. [lonmyuenue xjgopa u usydeHue ero
cBorcTB. 2. CBolCTBa XJopcoaepkamux otroenuparenei. 3. CBoiicTBa Opoma, H0/1a U UX COJIEH.
4. VzydeHne CBOMCTB CEPHOU KHUCIIOTHI U €€ coiel. 5. MI3ydeHnne cBOMCTB BOJHOTO pacTBOpa
amMmuaka. 6. CoiictBa cosneit amMmonus. 7. KauecTBeHHas peakius Ha KapOOHAT-HOH. 8.
HcnpiTaHue pacTBOpa CUIIMKaTa HATPHUS MHAUMKATOpoM. 9. O3HaKOMIIEHHE ¢ 00pa3iamMu
MPUPOJTHBIX CHIIMKATOB.

3.2.3. Metambt O6muit 0630p 37eMEHTOB — MeTautoB. CBOHCTBA MPOCTHIX BEIIECTB-
METaJUIOB. DJIEKTPOXUMUUYCCKUN Pl HATPSHDKCHUN METAJIIOB. MeTalllTnyeckue
KpucTtaymmueckue pemerky. CriaBpl. XapakTepuCTHKa Hanbojiee N3BECTHBIX CILIABOB.
[Tony4yenue u npumeHeHne MetauioB. Lllenounbsie MeTamibl. O01Ias XapakTepUCTUKA
AJIEMEHTOB IaBHOW noarpynms! I rpynmnel. CBoOMCTBA IIETOYHBIX METAJUIOB. Pacnio3HaBaHue
KaTHOHOB JIMTHS, HATpUs U Kanus. HaTpuii u kanuii — npeacTaBUTEN! MISIIOYHBIX METAIIOB.
XapakTepHble peakuuy HaTpus U Kanus. [lonydeHnne menounslx metamios. OKcuasl u
nepokcu bl HaTpus U Kanus. CoenuHenns Hatpus U Kanus. Coau HaTpHsl, KaJInsl, UX 3HAYEHUE B
IIPUPOJIE U )KU3HU YestoBeKa. Cola U €IKUil HATp — BAYKHEWIINE COETMHEHUS HATPHSL.
bepunnwmii, Mmarauid, menovHo3eMenbHbIe MeTaIIbl. OO0IIas XapaKTEPUCTHKA DJIIEMEHTOB
rnaBHOM noarpynnsl II rpynmnel. bepunnmii, Marauii, NEI09YHO3EMEIbHBIE METAIIBL.
AmboTepHOCTb OKCHJIa ¥ THApOKcuaa oepuiust. OKpacka IiaMeHH COJIIMU
I1€JI0YHO3EMENIbHBIX METAIJIOB. MarHuii u Kajipluii, nX o011as XxapakTepucTUKa Ha OCHOBE
nonoxkeHus B [lepuoanueckont cucreme anemeHnToB . 1. Menaeneesa u CTpoeHUsI aTOMOB.
[Tony4yenue, pusnuecKkue U XUMUYECKHE CBOWCTBA, TPUMEHEHHE MarHus, KaJbIUs U UX
coenquHeHni. CoIu MarHus U KanblMsl, UX 3HAUE€HUE B IIPUPOJIE U KU3HHU 4eloBeKa. JKecTKoCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AnromuHui. PactipocTpaHeHHOCTD B Ipupoje, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(OTHOILIEHUE K KUCIOPOY, TajJoreHam, pacTBOpaM KUCJIOT U IIeI0Yei, aTtoMOTepMHUS).
[TpousBoacTBo amomunus. [Ipumenenue amoMuaus. AMGOTEPHOCTh OKCHJIA U THAPOKCHIA



amromunnsi. Conu amomunus. [loHOE pasnoxeHue BOION COJICH aTIOMHHUS CO CIa0BIMU
JIBYXOCHOBHBIMHU KHCJIOTaMU. AJTIOMUHATHI B TBEPAOM BHUJIE€ U B pacTBope. KomIuiekcHbie
coenuHeHus amoMuHus. OnoBo u cBuHel. Ou3nyeckre U XMMUYECKHE CBOMCTBA (PEakIuu ¢
KHCIIOPOJIOM, Kuciaotamu), mpumenenue. Conu onosa (11) u ceunna (I11). CBuHIIOBBIIM
akKyMysaTop. Metamisl mo00o4HbIX oarpymn. OO0Imast XxapakTepUCTHKA TIEPEXO0THBIX METAIUIOB
I—VIII rpynm. Oco6eHHOCTH CTPOSHUST aTOMOB MEPEXOAHBIX MeTauToB. O0mmme Gpuznyeckue u
xuMuueckue cporctpa. [Ipumenenne metaioB. XpoM. @U3HUECKUE CBOMCTBA XpOMa.
XUMHYEeCKHE CBOKWCTBA XpoMa (OTHOIIEHHE K BOJASHOMY Mapy, KUCIOPOAY, XJI0PY, paCTBOpaM
kucinor). [lonydenne u npumenenue xpoma. Coeaunenus xpoma. I3MeHeHne OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHIOB XpOMa C POCTOM
CTerneHH OKuceHus. AM(poTepHbIe cBOMCTBA Okcuaa u ruapokcuaa xpoma (I1). Oxucnenue
coneit xpoma (III) B xpomaTsl. B3anmHbIe epexo/ipl XpoMaToB U AUXPOMATOB. XPOMAThl U
IUXpoMathl Kak okuciurenu. [lonHoe paznoxenue Bogoit coneit xpoma (I1I) co cmabeimu
JIBYXOCHOBHBIMHU KHCJIOTaMu. KoMIiekcHble coeinHeHus: Xxpoma. Mapranen. @uznueckue
CBOIicTBa Mapraniia. XMMHYECKHE CBOMCTBA MapraHiia (OTHOIIEHHUE K KHCIOPO1Y, XJIOPY,
pactBopam kuciot). [lonyuenue u npumenenue mapranna. Oxcun mapranmna (IV) kak
OKUCIUTENb U KaTanu3arop. [lepmanranar

Kajust Kak okucnutenb. Okeun u ruapokcu Mapradma (11):

nosiy4deHue u cBoiictBa. Coequnenus mapranua (I11). Manranar (VI) kanus u manranar (V)
Kamus, ux nonydenue. XKenezo. Haxoxaenue B mpupoae. 3HaueHHe xKenesa [l Opranu3ma
yenoBeka. dusnyeckne cBONCTBA kene3a. XMMUUYECKHEe CBOMCTBA xkKee3a (B3auMOJIEHCTBHE ¢
KHCIIOPOJIOM, XJIOPOM, CEPOH, YIJIeM, BOJIOH, KUCIOTaMH, pacTBOpaMu coJjel). CriiaBbl jxemnesa ¢
yraeposoM. [lonydyenne u npumenenue xenesa. CoennHenus xeneza. CpaBHEHUE KUCIOTHO-
OCHOBHBIX U OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuaa xenesa (II) u
rugpokcua xenesa (I11). Comu xenesa (I1) u xenesa (I11). Metozs! mepeBoa coneit sxenesa (I1)
B cosn kene3a (II1) u oOpaTtHo. [lomHOoE pasnoxenue Bogou coseit xkenesa (I11) co cnadpiMu
JIBYXOCHOBHBIMHU KHCJIOTaMU. OKHCIUTETbHBIE CBOMCTBA coenunenuit xxenesa (I11) B peakumsix ¢
BOCCTaHOBUTEISIMH (MOJIUIOM, CEPOBOIOPOAOM U Menbi0). [{naHuaHbIe KOMILIEKCHI JKeme3a.
KauectBennbie peakinu Ha nonbl xesesa (1) u (II1). @epputsl, UX MOJyIEHUE U TPUMEHEHHE.
Mens. Haxoxnaenue B npupoze. buonorundeckas ponas. @u3nyeckre 1 XMMUYECKUE CBOKMCTBA
(B3auMOJICHCTBHE C KUCIOPOAOM, XJIOPOM, CEPOH, KUCIOTAMHU-OKHCIUTENISIMHU, XJIIOPUIOM
xeneza (I11)). BzaumopeiicTBie Meu ¢ KOHIIEHTPUPOBAHHBIMU COJISIHOM, OGpOMOBOJIOPOIHOI U
MOJI0BOJIOPOAHOM KHcaoTaMu 0e3 noctyna Bo3ayxa. [lomyuenue u npumenenue meau. Okcua u
rugpokcun Meau (II). Conu meau (I1). Menansiii kynopoc. Ammuakatel meau (1) u meau (11).
[Tomyuenue oxkcuaa meau (1) Boccranosnennem ruapokcuaa meau (1) rimrokosoii. [Tomyuenue
xnopuna u noauna meau (I). Cepedpo. @uznyeckue u XUMUIECKHE CBONCTBA (B3aUMOICHCTBUE
C CEpPOBOJOPOAOM B MPUCYTCTBUU KUCIOPOJIa, KUCIOTAMU-OKUCIUTENISIMH). OcaKIeHuEe OKCUaa
cepeOpa mpu IeHCTBUY IIEJIOYH Ha COJIU cepedpa. AMMHUAKaThl cepedpa Kak OKUCITUTEIH.
KauectBennast peakiius Ha HOHBI cepebpa. [Ipumenenue cepedpa. 3omoro. dusznueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C XJIOPOM, «IIAPCKOM BOIKOW»).
3omoToxiopoBoaopoaHas kuciora. ['uapokcuy 3omota (I11). Kommiekcst 3omota. Criocoost
BBIJICJICHUSI 30J10Ta U3 30JJ0TOHOCHOM NTOpoibl. [IpuMenenue 3omota. [{unk. @uzndeckue u
XUMHUYECKHE CBOMCTBA (B3aWMOJICHCTBUE C TAIOT€HAMH, KUCJIOPOJAOM, CEPO, BOJIOM,



pacTBOpaMu KUCJIOT U mienoueit). [lonydenne u npumeHeHne nuHKa. AMGOTEPHOCTh OKCHJIA U
TUAPOKCHUIA IMHKA. BaxxHenmmue coaun

nuHKa. Pryre. dusnueckue n Xxummueckue (B3auMoJIeHCTBUE C KMCIOPOJOM, CEPOH, XJI0pOM,
KHCIIOTaMU-OKUCIIUTENSIMU) cBoiCcTBa. [losydeHne u npuMeHnenue pryru. AMajibrambl —
crasbl pryTH ¢ MeTauiamu. Oxeup prytu (II), ero monyuenune. Xmnopun u nomun pryru (I1).
JeMoHcTpanuu.

1. Komnexuus metaiuos. 2. Komiekus munepanos u pya. 3. Komnekuus «XKenezo u ero
criaBbiy. 4. OxpaliuBaHUE TUIAMEHH COJISIMU LIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX METAJLIOB. 5.
B3aumoneiictBue Hatpusi ¢ Boaou. 6. B3aumoneiicteue kanbius ¢ Bogou. 7. Komiekuus
«Amromuaniiy. 8. [LnaBnenue amomunns. 9. BzanmoaelicTBrue amoMUHMS cO eiloubio. 10.
Amomotepmusi. 11. B3aumoseiicTBue Xpoma ¢ COISHOM KHCIOTOM 6€3 1ocTyna Bo3ayxa. 12.
Ocaxnaenue runpokcuaa xpoma (I11) u okuciienune ero nepokcuiom Bogopoaa. 13. Pasnoxenue
auxpoMara aMMoHUs. 14. Pa3nokeHne mepokcuaa BoI0- poja Mol ACHCTBUEM TUOKCHIA
Mapranua. 15. Ocaxaenue

ruapokcuaa xenesa (II) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa u3 ero cosneit
neiictBuem menu. Jlaboparopuslie onbIThl. 1. OKpaninBanue IIaMeHu COeTUHE- HUSIMU
HIENTOYHBIX METAIJIOB. 2. O3HaAKOMIIEHUE C MUHEpala- MU U BaKHEHIIIMMU COCTUHEHUSIMU
HIEJIOYHBIX METAJIOB.

3. CBoiicTBa COEIMHEHUH IIEIOYHBIX METAJIOB. 4. OKpacka IJIaMeHH COJISIMU
IIEeJIOYHO3EMENBHEIX MeTa/IoOB. 14. CBoiicTBa MarHus U ero coeauHeHur. 15. CBoicTBa
coenqnueHui kaiablma. 16. JKectkocTh Boasl. 17. CoiicTea amomunus. 18. CBoiicTBa
coeaunennii amomuaus. 19. CBoiicTBa 0JI0Ba, CBUHIIA U UX

coequHenuil. 20. CpolicTBa coequHeHn xpoma. 21. CBolicTBa MapraHiia 1 €ro COeIMHEHUN. 22.
N3yuenne muHepasnos xenes3a. 23. CoiicTBa xene3a. 24. CBolicTBa Mend, €€ CIIJIaBOB U
coequHenuii. 25. CBolicTBa IMHKA U €ro COeTUHEHUH.

3.4. Xumus u xxu3sb .4.31. Xumudeckas TexHojaorus (XuMusi B IPpOMBIIUIEHHOCTH) OCHOBHBIE
TPUHIUITB XUMHYECKOH TexHooriu. OOIIHe MpecTaBIeHHs O MPOMBIIUIEHHBIX CITOCo0ax
MOJTYYCHUST XUMUYECKHX BenecTB. [IpOM3BOICTBO CEpHON KUCIOTH KOHTAKTHBIM CIIOCOOOM.
Xumu3m nporniecca. ChIpbe ISl MPON3BOICTBA CEPHON KUCIOTHI. TeXHOIOrmIecKas cxema
nporecca, MPOIecChl M AlapaThl.

MexaHn3M KaTaluTu4eckoro aeiictsus okcua Banaaus (V). [IpousBoactBo aMmuaka. XuMu3m
npouecca. Onpenenenre ONTUMAIBHBIX YCIOBHHM NpoBeaeHNs peakuyu. [I[puHimn nupkynsanun
Y €ro peain3alus B TEXHOJIIOIMYECKOM cxeMme. Mertamtyprus. YepHas MeTaJTyprusi.
[TpousBoncTBO uyryHa. JloMeHHBIH mporece (CbIpbe, YCTPOWCTBO JOMEHHON MeUd, XUMHU3M
npouecca). IIponzBoacTBo cranu B MapTeHOBCKOM neun. [Tpon3BoaCTBO cTanu B KUCIOPOAHOM
KOHBEpTepe U B IeKkTporeyax. [IpsMoi meTon nonydyenus xenesa u3 pyasl. Lisetnas
Metamutyprus. Opranudeckuid cuntes. [IpombinienHas oprannyeckas XxuMus. OCHOBHOU U
TOHKUI oprannyeckuii cunres. Hanbomnee kpymHOTOHHaKHBIE MPOU3BOICTBA OPTaHUUECKUX
coenuaeHui. [IponsBoacTBo Metanoua. [lonydeHne ykCyCHOM KUCIOTHI M (pOpMabJIETHIA U3
MeraHoua. [lonyuenue anerara nemito103sl. ChIpbe 171 OpraHUYeCKON TPOMBIIIEHHOCTH.
[Tpo6GiiemMa 0TX010B ¥ MOOOYHBIX MPOAYKTOB. CHHTE3bI HA OCHOBE CHHTE3Ta3a.



3.4.2. Xumus ¥ 3KOJIOTHST XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeJIbl M €T0 TTOCISCTBHUS.
DKoorus u npodiieMa OXpaHbl OKpyXarotei cpeapl. «3eneHas» xumus. Jlemoncrpamuu. 1.
ChIpbe ISl TPOU3BOJICTBA CEPHOM KUCIOTHL. 2. Moaens kumsiiero cinos. 3. JKeneznas pyna. 4.
OO6pa3s1ibl CIUIaBOB KeJe3a.

3.4.3. Xumus u sHepretuka [IpupoaHbie HCTOYHUKH YIiIeBOA0PO0B. [IprpoaHbIil 1 MOy THBIH
HE(TIHOI ra3pl, UX COCTaB U UCTONb30BaHue. HedTh kak cMech yrineBogopoaoB. CoctaB HEPTH
u ee nepepadotka. [lepuunas u Bropuunas nepepadbortka nedru. [leperonka nepru. Kpexunr.
Pudopmunr. Hedrenpomyktel. OkTaHoBOE unciio 6eH3nHa. OXpaHa OKpYKAIOIIEeH Cpe/Ibl pr
HedTenepepabOTKe U TpaHCIOPTUPOBKE HedrenpoaykToB. Kamenuslil yrosns. KokcoBanue yris.
[Nazudukanus yrisa. Dkosorudeckue npoOieMsl, BO3HUKAIOIIKE PH UCIIOJIb30BaHUHU YIJIS B
Ka4yecTBe TOIUINBA. AJIbTEepHATUBHbIE HCTOYHUKU SHEPTUU.

3.4.4. Xumus u 310poBbe Xumust nuin. Kupsl, O€KH, YrieBobl, BATAMUHBI, ()EPMEHTBHI.
Pannonansnoe nuranue. [umessie 1o6asku. [Iummesbie 100aBKu, UX KiaccU(pUKaLIUS.
3arpeleHHble U pa3pelieHHble nuiieBble 100aBku. OCHOBBI MUILEBOM XUMUU. XUMUS B
meaunuae. [Torsitre o GpapmareBTHYecKkOi XuMun 1 apMakoioruu. PazpaboTka JiekapcTs.
JlexapcTBeHHbIE CpeACTBa, UX Kinaccupukanus. [IporuBomukpoOHbIE cpesicTBa
(cynmbhanmIaMuIHbIE TPENapaThl 1 AHTHOMOTHKH). AHAIBIETUKH (aCTIUPHH, aHAJIBIUH,
napareTaMoll, HAPKOTUYECKHE aHATbI€TUKH ). AHTUTHCTaMUHHBIE ITperapatsl. Bsokymime
cpeactBa. 'opMOHBI M TOpMOHANBHEIE MTpenapathl. [Ipo0OiaeMbl, CBS3aHHBIE C TPUMEHEHHEM
JIeKapCTBEHHBIX IpenapaToB. BpeaHble NPUBBIYKY U (PaKTOPBI, pa3pyIIAIOLIIE 310POBbE
(u30BITOUHOE MOTPEOICHUE JKUPHOM MUILHU, KypeHHe, YIOTPEOIEHUE aIKOroIsl, HAPKOMaHHUS).

3.4.5. Xumus B noBceqHeBHOM sxn3HN KocMeTnueckue u napgromepHble cpeacTa. beitoBast
xumus. [IoHATHE 0 TOBEPXHOCTHO-aKTUBHBIX BellECTBaX. MooIKe U YUCTALIME CPELCTBA.
Ot6enuBaronue cpenacraa. [IpaBuna 6e3omacHoit paboThl C €IKUMHU, TOPIOUUMHU

U TOKCHYHBIMH BCUICCTBaAMH, CPCIACTBAMU ObITOBOM XuMuUU. [ITMrMEeHTHI 1 KpacCKH. HpI/IHI_II/IHH
OKpalllnBaHUA TKaHEH.

3.4.6. Xumus B crpourtensctBe [unc. M3Bects. llement, 6eton. Kien. [Togbop onTumansHbIX
CTPOUTEINILHBIX MATEPUAJIOB B IPAKTUYECKOM AESATEIBHOCTH YEIOBEKA.

3. 4.7. Xumust B ceITbCKOM X03s1cTBe MUHEpaTbHBIE H OpraHuveckue yaoopenus. Cpencraa
3amuThl pacTeHnid. [lecTUIMIbI: MHCEKTHIIUIBI, TEPOUITUABLI U QYHTHITUABL. PeneuieHTsl.

3.4.8. Heoprannyeckue marepuaibl CTekio, ero Buabl. CUITMKaTHAS TPOMBIIIIICHHOCTb.
TpanunroHHBIE U COBPEMEHHBIC KepaMUUeCcKre MaTeprualibl. CBEpXMIpPOBOIAIIAs KepaMuKa.
[TonsiTne 0 KepMeTax, MaTepuanax ¢ BRICOKOH TBEPAOCTHIO.

3.4.9. Xumus B coBpeMeHHOIH Hayke OcoO€HHOCTH coBpeMeHHOI Hayku. [Ipodeccus xu-

MuKa. MeToj0710rust Hay4yHOro KccieoBaHus. MeToibl Hay4HOro mo3HaHus B XUMuu. CyObeKT
1 00beKT HaydHOro no3HaHus. [loctaHoBKa npobaembr. COop nHMOpPMAITUU U HAKOTIJICHUE
(axToB. 'unoresa u ee 3kcrnepyuMeHTalbHas IpoBepKa. TeopeTndyeckoe 0ObsICHEHHE
IIOJIyYEHHBIX pe3ynbTaToB. MHAYKINA 1 nenyKuusa. DKCIIepuMeHTaabHas IpoBEpKa
MOJYYEHHBIX TEOPETUUECKUX BBIBOJIOB C IIEJIbIO PACIPOCTPAHEHUS X Ha OoJiee IUPOKU Kpyr
00BEeKTOB. XMMUYECKHUI aHAJIN3, CHHTE3, MOJICIMPOBAHNE XUMHUECKUX MIPOIIECCOB U SIBICHUIN



KaK METO/ia Hay4yHOoro no3Hanus. Hanoctpyktypsl. BBesieHre B IPOEKTHYIO JESTEIbHOCTD.
[TpoexT. THUmb! 1 BUIBI TPOEKTOB, STAIbBI pearn3anuu npoekra. OcoOeHHOCTH pa3paboTKu
IIPOEKTOB (IIOCTaHOBKA 1ieJiel, 1oA00p METOIUK, padoTa ¢ JINTEpaTypPHBIMU UCTOYHUKAMH,
odopmIIeHHE U 3amuTa poekTa). Mcrounnkn xumudeckoit nHpopMmaruu. [Touck Xxummaeckoi
uHOpPMAaLIUK 110 Ha3BaHUAM, HIIeHTU(UKAaTOpaM, CTPYKTYpHBIM (popmynam. Pabora ¢ 6azamu
naHHbIx. CoBpeMeHHbIE (PU3UKO-XMMHUYECKUE METO/Ibl YCTAHOBJICHHSI COCTaBa U CTPYKTYPbI
BemecTB. Jlemonctpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OtoenuBanue
TKaHe. 4. Kosekius cpeacTB 3auuThl pacTeHuid. 5. Kepamuueckue marepuaiibl. 6. L[BeTHbIE
crekna. 7. [Ipumepsl paboThl ¢ XUMHYECKUMHU 0a3aMU IaHHBIX.

JlaboparopHble OnbITHL. 1. 3HAKOMCTBO ¢ MOIOIIUMHU cpencTBamu. 2. Kien. 3. 3HaKOMCTBO ¢
MUHEPATBHBIMU YI0OpEHUSIMU

U U3y4YEHUE UX CBOWCTB.

3.5. Tumsbl pacueTHbIX 3ama4 1. Haxoxnenue MosekyIsipHOil pOpMyIIbl yTIeBOAOPOAA MO €ro
IUIOTHOCTH M MacCCOBOM J10JI€ 2JIEMEHTOB, BXOIAIINX B €r0 COCTaB WM IO IIPOJLYKTaM CrOPaHHs.
2. PacueTrsl MaccoBO#l 1011 (MAacChl) XMMHUYECKOTO CO€IMHEHMS B cMecH. 3. PacueTsr Macchl
(oObemMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJHO U3 BEIIECTB JaHO B U30BITKE
(umeet mpumecn). 4. PacueTsl MaccoBOM MM 0OBEMHOM 10K BBIXO/1a TPOAYKTA PEAKIUHU OT
TEOPETUUECKH BO3MOXKHOTO0. 5. Pacuersl TemnoBoro 3¢ dexra peakiuu. 6. Pacuetsl 00beMHBIX
OTHOILIEHHUH Ia30B IPU XUMUUECKUX peakuusx. 7. PacueTsl Macchl (00beMa, KOJIMYeCcTBA
BEIIECTBA) MPOAYKTA PEaKliu, €CIIM OJJHO U3 BEILLECTB JIaHO B BUJIE PACTBOpPA C ONPEIEIEHHOM
MacCOBOM JI0JIEl paCTBOPEHHOTO BellecTBa. 8. PacdeTsl 2HEprun akTUBAIIUU U KOHCTAHTBI
CKOPOCTH pEaKklIiy MO SKCIIEPUMEHTAIBHBIM JaHHBIM. 9. PacueT KOHCTaHThl paBHOBECHUS IO
PaBHOBECHBIM KOHIIEHTpausaM BemiecT. 10. Pacuer paBHOBECHBIX KOHIIEHTpAIMil BEILIECTB,
€CJIM U3BECTHBI MCXO/IHbIE KOHLIEHTPALMY BEUIECTB U KOHCTaHTa paBHOBecHs. 11. Pacuer pH
pacTBOpa CUILHOM KUCIOTHI M CUJILHOTO OCHOBAHHUS, €CJIM U3BECTHA UX KOHIIEHTpaus. 12.
Pacuet pH pactBopa ciaboit KUCIOTHI U €1a00r0 OCHOBAHUS, €CJIM U3BECTHA UX KOHIEHTpalus
Y KOHCTaHTa aucconuanuy. 13. Pacuer pacTBOpPUMOCTH COJIH, €CJIM U3BECTHA BenuunHa ee [1P.
14. PacueTsl ¢ HCMOJIB30BAHMEM 3aKOHOB 3JIEKTPOJIN3A.

TemaTuyeckoe MIaHUPOBAHKUE Kypca
«Xumus. YrayOneHHblil ypoBensb 10 kimacey

u3 pacyeTa 4 yaca B Hejielnmo (Bcero 136 gacoB)

Ne Tema Komnuects KoHTponbHbI [IpakTnuecku
0 4acoB € paboThI € paboThI
1 [ToBTOpEHME 1 20 1

yriyoJieHue 3HaHUH!

2 OCHOBHBIE ITOHITUA 16




OPraHU4eCKON XUMHUHU

3 VYTI1eBOI0OPOIBI 37

4 Kucnopoaconepkar 24
He OpraHuYecKue
COEUHEHUS

5 A3zoto 1 11
CepOCoJIepIKaIIHe
OpraHHYECKUe
COeNMHEHHS

6 Buonornuecku 21
AKTUBHBIC BEIIECTBA

7 BricokoMOneKyIsipH 7
bI€ COEJIUHEHUS

Bcero 136

10

TemaTnyeckoe IIaHUPOBAHUE Kypca
«Xumus. YrayOneHHsli ypoBeHs 11 kmace»

u3 pacueta 4 yaca B Hezeno (Bcero 136 yacoB)

Ne Tema

KonuuectBo
JacoB

KoHntponbnbie
paboTsl

[IpakTnueckue
paboTsl

Hewmeramisl

41

4

OO01Ke CBOMCTBA METAJLIOB

3

Mertasibl TIaBHBIX4 TOATPYIII

12

Mertasibl TOOOUHBIX TOATPYIII

21

Crpoenue BemecTsa

14

OO B W DN

TeopeTnyeckoe onucaHue XMMHYECKUX
peakuun

21

XuMHYecKast TEXHOIOTHS

XUMHS B TIOBCEIHEBHOM KU3HU

| oo N

Xumus Ha ciry>k0e 00I1ecTBY

10 X¥MHs B COBPEMEHHOM HayKe

| | O O

Bcero

136

10







