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1.1. NnaHnpyemble IMYHOCTHbIE pe3y/ibTaTbl

ocBoeHua yyebHoro npeameta «XMumua»

Ha yrnybneHHOM ypoBHe

[TmanrpyeMBIME THIHOCTHBIMH PE3YJIBTATAMH B PaM-

KaxX OCBOCHUS YUeOHOTO IpeMeTa «XUMHSD» Ha YIITyOIeHHOM
YPOBHE SIBIISIOTCS:

1) B cdepe oTHOIEHHI 00yJaroMUXCs K cede, K CBOeMy 3]10-
POBBIO, K TTO3HAHHIO CEOsI:

— NPUHSITHE U PeaTU3alHIo IICHHOCTEH 30pOBOTO U 0€30-
MacHOTO 00pa3a KU3HH, OEPEIKHOE, OTBETCTBCHHOE H KOMIIE-
TEHTHOE OTHOIICHHE K COOCTBEHHOMY (PU3UIECKOMY U IICHXOJIO-
THYECKOMY 310POBBIO;

— HENPUATHE BPESIHBIX IPUBBIYCK: KyPEeHUs, yoTpeoie-

HUSI QJIKOT0JIs, HAPKOTHKOB;

2) B cdepe OTHOLICHUH 00yUaIOMIUXCsl K OKPYKAIOIIEMY

MUPY, K )KUBOH MPHUPOC, XyJ0KECTBCHHON KYIBTypE:

— MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOB-
HIO pa3BUTHS HAYKH, 3HAYUMOCTH HAYKH, TOTOBHOCTH K Hay4-
HO-TEXHUYECKOMY TBOPYCCTBY, BIIJICHUE TOCTOBEPHOU HH(DOP-
MaIeH 0 MepeIOBBIX JOCTHKEHUSIX M OTKPBHITHAX MUPOBOI 1
OTEYCCTBCHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHU-
X 00 YCTPOWCTBE MHUpa U OOIIECTBA;

— TFOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIC
camMo00pa30BaHUIO, Ha MPOTSHKCHUH BCEH KI3HU; CO3HATEIEHOE
OTHOIICHUE K HEMPEPHIBHOMY 00PA30BAHHUIO KaK YCIOBHUIO
yCHenHo! mpogecCuOHaTLHON 1 00IIIECTBEHHON JESITENbHOCTH;
— DKOJIOTWYECKas KYJIbTypa, OepeKHOe OTHOIICHUE K POJI-

HOIi 3emMJie, TPUPOIHBIM OoraTtcTBaM Poccun u Mupa, moHUMaHHUe
BJIMSIHUS COLMATbHO-IKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE
MPUPOTHON M COMUATIBLHOM Cpebl, OTBETCTBEHHOCTH 32 COCTOSI-
HHE IPUPOIHBIX PECYPCOB, YMEHIH M HABBIKOB Pa3yMHOTO MPH-
POaOIIOIIb30BaAHNA, HETCPITUMOI'O OTHOIIEHHUA K HeﬁCTBHHM,
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MPUHOCSIIUAM BPE[l SKOJIIOTHH; IPUOOPETEHUE OIbITA IKOJIOTO-
HAIPaBIICHHOW ACATCIHHOCTH;

3) B chepe oTHOMICHHH 00yUarOIIMXCS K TPYIY, B cdepe co-
OTHUAJIBHO-3KOHOMHWYCCKUX OTHOIIIEHUH:

— OCO3HaHHBIH BEIOOP OymyIIeH nmpodeccuu Kak MyTh U CII0-
co0 peanm3anu COOCTBEHHBIX )KU3HCHHBIX IIIAHOB;

— FOTOBHOCTh 00y4aloIuXcsl K TPYIOBOH PO eCCHOHAIB-
HOU JIEATETHHOCTH KaK K BO3MOXKHOCTH YUaCTHUS B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, O0IIECHAMOHAIE-
HBIX IIPO0IEM;

— HOTPeOHOCTh TPYANUTHCS, YBRKEHHE K TPYAY U JIIOIIM
TPYyZa, TPYIOBBIM JOCTHKCHHUSIM, JOOPOCOBECTHOE, OTBETCTBCH-
HO€ U TBOPUYECKOE OTHOILIEHUE K pa3HbIM BUAAM TPYIOBOH Aes-
TCJIIBHOCTH.

1.2. NnaHnpyemsble meTanpeameTHble pe3ynbTaTbl
0CBOEHUA yyebHoro npegmeta «Xumma»

Ha yrnybaeHHOM ypoBHe

[Inanupyemsbie MeTanpeIMeTHbIE PE3YIbTaThl B paMKax
OCBOEHUS yueOHOro npeaMera «XUMuUs» Ha YriayOJIeHHOM ypOB-
HE MIPECTaBICHBI TPEMS TPYIIIaMHU YHUBEPCATFHBIX YIEOHBIX



neiicruii (YY ).

1. PerynatuBHble yHUBEpCalbHbIE YUeOHbIE AEHCTBUS
BbInyCKHUK Hay4uuTCs:

— CaMOCTOSITEIIEHO OMPEAETISITh IIeTH, CTABUTE U (popMyIiH-
poBaThb COOCTBEHHBIE 33]]a4l B 00pa30BaTeIbHON ACSITEIBHOCTH
U )KU3HEHHBIX CUTYyallUsX;

— OLICHMBATh PECYPCHI, B TOM YHUCIIE BPEMs U Ipyrue Hema-
TepHaJbHbIE PECYPChl, HEOOXOAUMBIE IS JOCTHXKEHUS MTOCTaB-
JIEHHO paHee 1eNy;

— COIOCTABIIATH UMEIOIINECS BO3ZMOKHOCTH B HEOOX 01~

MBI€ JJIs1 JOCTHXKEHHUSI LIEIH PECYPCHI;

— OpraHu30BBIBATH IPPEKTUBHBIN MOUCK PECYPCOB, HEOO-
XOJIUMBIX JUISl JOCTH)KEHUS IOCTABJICHHOH LIEJIH;

— ONpeeNsATh HECKOJIBKO MyTel JOCTHKEHHUS TIOCTaBJICH-

HOM LIeNu;

— BBIOMPATDH ONTHMANBHBIN ITyTh TOCTYKECHUS LIETH C yUe-

TOM 3P (PEKTUBHOCTH paCXOJOBAHU PECYPCOB H OCHOBEIBASICH Ha
COOOpaKEHUAX ITUKU U MOPAJIH;

— 3aJ1aBaTh MapaMeTpbl U KpUTEPUH, [0 KOTOPBIM MOXKHO
OINPEAEUTh, YTO LIEIb JOCTUTHYTA;

— COTIOCTABIIATH MOJTYYCHHBIA PE3yNbTaT IEATEILHOCTH

C TOCTABJICHHOI! 3apaHee LeINbIo;

— OLICHMBATH NOCIEACTBUS JOCTHXKEHUS IOCTaBIEHHON

LENH B ACATEIbHOCTH, COOCTBEHHOW KHU3HH U )KU3HU OKPYIKalo-
IIUX JIIOAEHN.

2. [lo3HaBaTenbHBIC YHUBEPCAIBHBIC YUeOHbIC ICHCTBHS
BrINTyCKHUK HayYUTCA:

— KPUTHYECKH OIICHUBATH M MHTEPIPETUPOBATH HH(OPMA-
LHIO C Pa3HBIX NO3ULUK;

— pacno3HaBaTh U (PUKCHUPOBATH MPOTHBOPEINS B HHPOP-
MAaIlMOHHBIX UCTOYHHKAX,

— HCIIOIb30BaTh Pa3InYHbIE MOJIEIbHO-CXEMAaTHYECKHE
CpeICTBa IS IIPEICTABICHUS BEIBICHHBIX B HH(POPMAIHOH-
HBIX MCTOYHUKAX IPOTUBOPEUUL];

— OCYIIECTBIIATH Pa3BEPHYTHIN HH(OPMAITOHHBIM MONUCK

Y CTAaBUTDH Ha €T0 OCHOBE HOBBIC (YUeOHBIC U TTO3HABATEIHHEIC)
3a/1a4u;

— HCKaTh ¥ HaXOJUTh 00O0IIEHHBIE CTIOCOOBI PEIICHHS 3a-
Aad;

— MNPUBOAUTH KPUTUYCCKUEC apI'YMCHTHI KaK B OTHOIICHUN
COOCTBEHHOTO CY)KJICHHS, TaK U B OTHOIIICHUY JICHCTBHIA U CYX-
JICHUI IpyTOro;

— aHaJIM3UPOBATh U MPEOOPa30BBIBATH MPOOIEMHO-TIPOTH-
BOpPEYUBBIE CUTYALIUH;

— BBIXOJHTH 32 PAMKH YI€OHOTO MIPEAMETa U OCYIIECTBILITh
LieJIeHANPaBIIeHHbIM MOMCK BO3MOKHOCTH IIMPOKOTO MEepeHoca
CPEJICTB M CTIOCOOOB JICHCTBHS;

— BBICTpauBaTh WHAMBHIYaJIbHYIO 00pa30BaTEIbHYIO Tpa-
€KTOPHIO, YUUTHIBAsi OTPAHUMYEHHSI CO CTOPOHBI JPYTUX YYaCTHH-
KOB ¥ PECYPCHBIC OTPaHHUYCHHS;

— MCHATH U YACPIKUBATH Pa3HbIC ITO3UIIUHN B IMTO3HABATECIIb-

HOU JesATeTbHOCTH (OBITh YICHUKOM U YIUTEIEeM; (POPMYITHPO-
BaThb O6pa30BaTe.]'[LHbH>i 3aIlpocC U BBITOJHATE KOHCYJIbTaTUBHBIC
(bYHKIIMH CaMOCTOSITEIIPHO; CTABUTh MPOOJIEMY U PadOTaTh HaJ
ee pelIeHreM; YIPaBJIsTh COBMECTHOW MO3HABATENBHOM Jesi-
TEIbHOCTBIO U IOJUHUHSATHCS).

3. KoMMyHUKaTHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBYSI
BhINyCKHUK HayYyUTCA:

— OCYIIECTBJISTH JEIOBYI0 KOMMYHHUKAIUIO, KaK CO CBEp-
CTHHUKaMH, TaK U CO B3POCIBIMHU (KaK BHYTpH 00pa3oBaTEIbHON



OpTaHM3ally, TaK U 3a € MpeaeiiaMHt);

— IIPH OCYILIECTBJICHUHU TPYIIIOBOM pabOThI OBITh KaK pyKoO-
BOJIUTEJEM, TaK M WICHOM IIPOSKTHOW KOMaH/BI B PA3HBIX POIISIX
(reHepaTopoM HIEH, KPUTHKOM, UCIIOTHUTENIEM, IIPE3EHTYIO-
UM U T. 11.);

— Pa3BEpHYTO, JIOTHYHO U TOYHO H3JIaraTh CBOIO TOUKY 3pe-
HUSI C HCIIOB30BAaHUEM aJIeKBATHBIX (YCTHBIX U ITMCHMEHHBIX )
SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(OIUKTOT€HHbIE CUTYallMH U TPEAoT-
BpaiaTh KOHMIUKTHI 10 UX aKTUBHOH (a3br;

— KOOPJMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSIX BUP-
TyaJIbHOT'O B3aUMOJEHCTBUS (MJIM COYETAHUS PEabHOTO U BUP-
TYaJIbHOTO0);

— COTJIACOBBIBATH MO3ULIMHU YICHOB KOMaH/bI B IIpolIecce
paboThI HaJ OOLTUM MPOTYKTOM/PELICHUEM;

— TPEACTABIATH MyOIUIHO PE3yIbTATHl HHINBHIYAITEHON

Y TPYMIIOBOHM AESITENBHOCTH, KaK Tepe]] 3HaKOMOM, TaK U Mepe/
HE3HAKOMOH ayAuTOpueEl;

— moaOupaTh MapTHEPOB I AETOBOH KOMMYHHUKAIIHH, HC-
XOISI U3 COOOpaKEHH pe3yIbTaTHBHOCTH B3aHMMOICHCTBIS, a HE
JIUYHBIX CUMIIaTHH;

— BOCIPUHUMATh KPUTHUYECKHE 3aMEUaHHS KaK pecypc
COOCTBEHHOTO Pa3BHTHS;

— TOYHO U eMKO (hOpMYJIHPOBaATh KaK KpUTHIECKHE, TaK

U 0100pUTENIbHBIC 3aMeUaHHs B a/Ipec IPYTUX JIOJeH B paMKax
JISIOBOM 1 00pa3oBaTeIbHOW KOMMYHHUKAITHH, U30eras IpH 3TOM
JUYHOCTHBIX OLIEHOYHBIX CYXKIACHUH.

1.3. MnaHnpyemble npegMmeTHble pe3yabTaThbl

0CBOEHUA yyebHoro npegmeta «XMmMua»

Ha yrnybaeHHOM ypoBHe

B pesynbTare uzyueHus yaeOHOTo mpeaMeTa « XuMHUs

Ha YPOBHE CpPEIHEro 00IIero oopasoBaHus

BBHIITYCKHUK Ha yTIIyOJIEHHOM YPOBHE HAYUHUTCS:

— pacKpbIBaTh HAa IPUMEPAX POJIb XUMHUH B (POPMUPOBAHUH
COBPEMEHHO! Hay4YHOW KapTUHBI MUPA U B IPAKTUUECKOM Jesi-
TENIFHOCTH YeJIOBEKa, B3aUMOCBS3b MEXKY XUMHEH U APYTUMHU
€CTCCTBCHHBIMH HAYKaAMU;

— COIIOCTAaBJIATH UCTOPUICCKHUC BEXU PA3BUTHUSA XUMHUHU

C HCTOPHYECKUMHU TIEPHOJAMHU PAa3BUTHS IPOMBIIIICHHOCTH U
HAYKH JUIS TPOBEICHUS aHAIN3a COCTOSIHUS, ITyTeH Pa3BUTHSI
HayKH U TEXHOJIOTUl;

— aHaJIM3UPOBATH COCTaB, CTPOEHHUE U CBONMCTBA BEILECTB,
MPUMEHSS TI0JI0KEHHS OCHOBHBIX XUMUYECKUX TE€OPUN: XUMU-
YECKOr'0 CTPOEHMsI OpraHUYECKUX coeuHenuit A. M. bytiepo-
Ba, CTPOEHUS aTOMa, XUMHUECKON CBS3H, SJIEKTPOIUTHUECKON
JUCCOLMAIIMU KUCIIOT, OCHOBAaHHUM U COJIEH, a TaKXKe YCTaHaBIIH-
BaThb NIPUYIMHHO-CJIICACTBCHHBIC CBA3U MCKIY CBOMCTBaMH BCIIIC-
CTBA M €T0 COCTaBOM M CTPOCHHEM;

— MPUMEHATH NPaBUJIa CUCTEMATHUECKOM MEXTyHapOIHON
HOMCHKJIaTYPHbI KaK CpE€ACTBA Pa3JIMUCHUA U H}IeHTPI(bHKa[IPIPI
BEIIIECTB 0 UX COCTaBYy U CTPOCHUIO;

— COCTAaBIISITh MOJIEKYIISIPHBIC ¥ CTPYKTYPHBIE (OpMYIThI
HEOPraHWYECKHUX U OPraHUYECKHUX BELECTB KaK HOCUTEJEeH WH-
(hopManuu 0 CTPOSHUH BEIECTBA, €0 CBOMCTBAX M MPUHAIEK-
HOCTH K OIIPEJEICHHOMY KJIacCy COeANHEHUN;

— 0OBACHATH MPUPOJLY U CIIOCOOBI 00pPa30BaHUS XUMHUYE-

CKOH CBSI3U: KOBAJICHTHOM (TIOJISIPHOM, HETIOJIAPHOH ), HOHHOM,
METaJUIMYECKOM, BOJOPOIHOM C LENBI0 OMPEICICHHS] XUMHUIe-
CKOIl aKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (PH3UUYECKHE CBOMICTBA HEOPTraHUIe-



CKHX M OPTaHMYECKUX BEIIECTB U yCTaHABINBATh 3aBHCUMOCTb
(pU3MYECKUX CBOWCTB BELIECTB OT TUIIA KPUCTAJUIMUECKOH pe-
IIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B N3MEHEHNH XUMH-
YECKHUX CBOMCTB MPOCTHIX BELIECTB, BOJOPOIAHBIX COCTUHEHHH,
BBICIINX OKCHAOB U THAPOKCHUIIOB;

— MPHUBOJUTH IPUMEPHI XUMHUYECKUX PEAKIHH, pacKpbIBa-
IOIIMX XapaKTepHble XUMHUECKHE CBOIICTBA HEOPTaHUUECKUX U
OpPraHUUYECKUX BEIIECTB U3YUCHHBIX KJIACCOB C LIEJIbI0 UX U/ICH-
TH(UKAIUU 1 O0BSICHEHUS 00JIACTH MPUMEHCHUS;

— OIIPEJENATh MEXaHU3M PEaKIUU B 3aBUCUMOCTHU OT YCJIO-

BUH NPOBEEHNS PEAKIMU U IPOTHO3UPOBATH BO3MOXKHOCTH IIPO-
TEKaHUS XMMHYECKUX PEaKIi Ha OCHOBE THUIIA XUMUYECKOH
CBSI3U U aKTUBHOCTH PEArcHTOB;

— YCTaHABJIMBATh 3aBUCUMOCTb PEaKIIMOHHONW CIIOCOOHOCTH
OpTraHWYECKHX COSIMHEHHH OT XapaKTepa B3aWMHOTO BIMSHUS
aTOMOB B MOJIEKYJIaxX C IIEbI0 IIPOTHO3UPOBAHHMS MIPOLYKTOB pe-
aKIIHY;

— YCTaHaBIMBATh 3aBUCHMOCTb CKOPOCTH XUMHYECKOI1 pe-
aKIMW ¥ CMETEHUSI XUMHIECKOTO PABHOBECHS OT Pa3IMIHBIX
(haKTOPOB C IIENBIO ONPEIEICHNs ONTUMANbHBIX YCIOBUIL IIpoTe-
KaHUs XMMHUYECKHUX MPOLECCOB;

— YCTaHaBIMBAaTh TCHETHIECKYIO CBA3b MEKTY KIIaCCAMHU
HEOPraHW4YeCKUX M OPraHMUECKUX BEIIECTB Ul 00OCHOBaHHUS
MPUHIMITHATIBHON BO3MOKHOCTH MOTY4YEHHUs] HEOPTaHUIECKUX

¥ OPTaHUYIECKUX COSANHEHHH 3aJaHHOTO COCTaBa U CTPOCHHS;
— noAOupaTh peareHThl, yCIOBUS U ONPEAEISATh IPOTYKTHI
peaknuii, MO3BOJISIOMIMX PEANTN30BaTh JIAOOpAaTOPHBIE U TIPO-
MBIIUIEHHBIE CIIOCOOBI TTOTyYeHHS BaXKHEHIITNX HEOpraHnyde-
CKHUX M OPTaHMYECKNX BEIIECTB;

— OTIPEHENATh XapaKTep CPebl B Pe3yabTaTe THIPOIU3a
HEOPraHWYECKUX W OPTraHMYECKUX BEIIECTB M IPHBOIUTE IPHMeE-
PBI THAPOJIN3a BEIIECTB B TOBCEJHEBHO )KN3HH YeJIOBEKa, O1o-
JIOTMYECKUX OOMEHHBIX IIPOILIECCax U MPOMBIIIICHHOCTH;

— MPUBOJUTH IPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIb-

HBIX peaKkIUi B IPUpPOJE, TPOM3BOACTBEHHBIX MPOIECCaX U JKH3-
HEZIeTETBbHOCTH OPTaHU3MOB;

— 000CHOBBIBAThH MPAKTUYECKOE HCIIOIB30BAHIE HEOPTaHH-
YEeCKMX M OPTaHMYEeCKNX BEIIECTB M MX PEAKIUH B TPOMBIIIICH-
HOCTH U OBITY;

— BBIIIOJHITH XUMHYECKHN SKCIIEPUMEHT 110 PaclO3HaBa-

HUIO U TOJIyYEHUIO0 HEOPIaHUUECKHX U OPTaHUYECKUX BEILECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJIaCCaM COEIMHEHUIL, B COOTBET-
CTBHH C IIPaBUJIaMH U IpHEMaMH 0€301acHOi paboThl ¢ XUMUYECKUMHU
BEILlECTBAMH 1 JTaOOPaTOPHBIM 000pyIOBaHNEM;

— TPOBOANTH PAcUeThl HA OCHOBE XUMHYECKHUX (POPMYIT 1
ypaBHEHUH peakuuii: HaX0XKACHUE MOJEKYIISIPHOH (hOPMYJIBI
OpPTaHMYECKOTO BEIIECTBA IO €r0 IUNIOTHOCTH U MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB MU N0 MPOJYKTaM Cropa-
HUSl; pacueThl MACCOBOM IO (MAcChl) XAMHUECKOTO COCTUHE-
HUSI B CMECH; pacyeThl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA)
IPOIYKTOB PEAKLIUY, ECIIU OJHO U3 BELIECTB JAaHO B U30BITKE
(MMeeT mpuMecH); pacdeTsl MaCCOBOM MIIM OOBEMHOM JI0JTH BBIXO-
Jia IPOAYKTa PEaKIUK OT TEOPETUIECKH BO3MOXHOTO; PaCUETHI
TETI0BOro 3 dexTa peakunu; pacueTsl 00bEMHBIX OTHOLIEHHH
ra3oB IpU XUMUYECKUX PEaKIUX; pacyeTsl Macchl (00beMa, Ko-
JTUYECTBA BELIECTBA) MPOAYKTa PEAKIIUH, €CIIH OJHO U3 BEIIECTB
JIaHO B BUJIE€ PacTBOpA C ONPEEICHHON MacCOBOM foneil pacTBo-
PEHHOTO BEILECTBA;

— HCHOJIb30BaTh METOABI HAYYHOTO IIO3HAHUS: aHANIU3,



CHHTE3, MOJICIIMPOBAHNE XMMUIECKUX IPOLIECCOB U SIBICHUN
MU PeLIeHUH y4eOHO-NCCIIeI0BATENbCKHUX 3a/1a4 110 H3YUYESHHIO
CBOWCTB, CTIOCOOOB MOTy9IEHUS U PACIIO3HABAHUS OPTaHUIECKIX
BEIIIECTB;

— BIIAI€Th NpaBUIaMU 0€30I1aCHOTO OOpAIICHUS C SKUMH,
TOPIOYUMH ¥ TOKCHYHBIMH BEIICCTBAMH, CPEICTBAMHU OBITOBOM
XIMUWY;

— OCYIIECTBIIATH MOUCK XUMHUUECKON HH(POPMAITUH IO Ha-
3BaHUIM, HIECHTU(DHUKATOPAM, CTPYKTYPHBIM (HOopMyIIiaM Be-
IIECTB;

— KPHUTUYCCKU OIICHUBATH M HMHTEPIPETUPOBATH XUMUYEC-

CKyI0 HH(POPMAIIHIO, COIEPKALTYIOCS B COOOIICHHUSIX CPEICTB
MaccoBoil nHpopMauu, pecypcax MHTepHEeTa, HAYIHO-TTOTY-
JISIPHBIX CTAaThAX C TOUKHU 3PEHUS €CTECTBEHHO-HAYUYHOU KOP-
PEKTHOCTH B LIEJSIX BBIABICHHUS OIIMOOYHBIX CYXKIEHUH U (hop-
MHUPOBaHUS COOCTBEHHOH MMO3UIINY;

— HAXOJWTh B3aMMOCBSI3H MEKAY CTPYKTYpol U (hyHKIIH-

eil, IpU4MHOM U CIIeACTBUEM, TeOpUel U (hakTaMu IIpU aHAIH3E
pOOJIEMHBIX CUTYaIllii 1 000CHOBAHWY NTPUHUMAEMBIX pellie-
HHI Ha OCHOBE XUMHYECKHX 3HAHUI;

— MPENCTABIIATh MYTH PEIISHUs rI100aTbHBIX IPOOIIeM, CTO-
AIUX TIEpe]] YeIOBEUSCTBOM, U MEPCIIEKTUBHBIX HAITPABICHHUHA
Pa3BUTHS XUMHIECKAX TEXHOIOTHIA, B TOM YHCIIE TEXHOJIOTHIA
COBPEMEHHBIX MaTEPUAIIOB C PA3IIMYHON (PYHKIIMOHATBHOCTHIO,
BO300HOBIISIEMBIX HCTOYHUKOB CHIPBS, IepepaboTKH U yTUIIH3a-
IIUY TIPOMBIIUICHHBIX ¥ OBITOBBIX OTXOJIOB.

BrintyckHUK Ha YriTyOJI€HHOM YPOBHE MOJIYYUT BO3ZMOXK-

HOCTh HAYYHUTHCS:

— hopmynupogamo yenb UCCIe008akUs, 8bl08ULAMb U HPOBEPINIDL
IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX
6eujecme Ha 0CHO8e UX COCMABA U CMPOEHUL, UX CNOCOOHOCMU
6Ccmynamo 6 Xumuyeckue peakyuu, o xapakmepe u npooyKmax
PA3TUYHBIX XUMUYECKUX peaKyuil,

— CamMocmosmensHo NIAHUPOBAMs U NPOBOOUMb XUMUYECKUE
9KCNnepuUMenmol ¢ COO0OeHUeM NPasui 6e30nacHol pabomul

¢ sewgecmeamu u 1abopamopHuim 000pyO0osanuem,

— UHmMepNpemupo8ams OaHHvle 0 COCMAase U CMpOeHUU 8eujecma,
nONYUeHHble C NOMOWBIO COBPEMEHHBIX PUIUKO-XUMUYECKUX
MEMmMoO0E,

— ONUCHIBAMb COCMOAHUE INEKMPOHA 8 AMOMe HA OCHOBE
COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPeOCMABNeHUll O
cmpoenuyu amoma 0Jis 00vIACHeHUs Pe3yIbMAamos CNeKMpaibHo2o
amanu3a eewecms,

— Xapaxmepuz08ams pob a30MOCO0EPHCAUUX 2eMePOYUKTULECKUX
COeOUHEeHUll U HYKIeUHOBbIX KUCTIOM KAK 8aANCHEUUIUX
OUOIOCUYECKU AKMUBHBIX BELECS,

— NPOCHO3UPOBAMb B03MOICHOCHL NPONEKAHUS OKUCTUMENILHO-
80CCMAHOBUMENLHBIX PEAKYUL, 1eHCAUJUX 8 OCHOBE

APUPOOHBIX U NPOU3BOOCHBEHHBIX NPOYECCOB.

2. CopepKaHue yyebHoro npegmerta « XuMmna»
Ha yrnybaeHHOM ypOBHe cpeaHero obuiero

obpasoBaHuA

2.1. TeopeTrnyeckne oCHOBbI XMMUMN

2.1.1. CtpoeHue BeliecTBa

ATOMHO-MOJ’ICKynSIpHOC y4deHue. BCHICCTBa MOJICKYJISAP-

HOTO ¥ HEMOJIEKYJISIPHOTO cTpoeHust. KauecTBeHHBIH 1 KoTn4e-



CTBEHHBIN COCTaB BellecTBa. MosipHas U OTHOCUTENbHAS MOJIe-
KyJIIpHasi Macchl BellecTBa. MosibHas 10J11 U MaccoBast J0JIst
9JIEMEHTA B BELIECTBE.

Crpoenue aroma. Hykmunel. 3oTonsl. Jegexm maccoi.

Tunsl paguoakTUBHOTO pacnaaa. TepMmosaepHbiid cunTes. Omkpovimue
HOBbIX XUMUYECKUX d/IeMeHmo8. SIIepHble peakLyu.

Tunwl s0epHbix peakyuil’. Oenenue u cunmes. CKopocms peax2s
yuu paouoaxkmusenozo pacnaoa. [lpumeneHne paInoOHyKINIOB B
MeauLrHe. MeToJ] MeYeHbIX aTOMOB. [IpumeHnenue paouoakmueHbix
HYKIUOO8 8 2e0XPOHONO2UU.

CoBpemeHnHast Mozieb cTpoeHus aroma. KopryckymnsipHo-
BOJIHOBBIE CBOWCTBA 3JIEKTPOHA. [Ipedcmasienue o K8aHmogoll
mexanuke. Coomuouwerue oe bpoiina. IIpunyun neonpedenenHocmu
Tetizenbepea. [lowamue o 601n0801U yHrkyuu. KBanro-

BEIE Ynclia. ATOMHast opOuTanb. PactipeneneHne SIeKTpOHOB 110
SHEPTreTUYECKUM YPOBHSIM B COOTBETCTBHHU C MPUHIIMIIOM HAU-
MEHbILIEH 3Hepruy, npaBuiaoM XyHaa u npuHuunom [laynu.
OcCo0EeHHOCTH CTPOEHHS YJHEPTETUIECKUX YPOBHEH aTOMOB (-31€-
MEHTOB. DJIeKTpOHHAas KoH(purypauus atoma. Kinaccuduxarnms
XAMHYECKUX IEMEHTOB (S-, P-, 0-, f-371eMeHTRI). DieKTpOHHBIE
KOH(HUTYpaIIH TONOKUTEIBHBIX U OTPULATENbHBIX HOHOB. Oc-
HOBHOE U BO30YKIIEHHBIE COCTOSHUS aTOMOB. BanieHTHBIE 3J1eK-
TPOHBI.

Ilepnoanuecknii 3akoH. POPMYTUPOBKA 3aKOHA B CBETE CO-
BPEMEHHBIX MPEICTABICHUI O CTPOCHUHU aToMa. MHUpOBO33peH-
yeckoe U HayuHoe 3HadeHue [lepuonnueckoro 3akona J[. 1. Men-
nerneeBa. Pagnyc aroma. 3aKOHOMEPHOCTH B MI3MEHEHUHU CBOMCTB
MIPOCTBIX BELIECTB, BOJOPOIHBIX COEIMHEHUH, BBICIIMX OKCUIOB
Y TUJPOKCHUJIOB B MEPUOAAX U TPYIIaX. DJIEKTPOOTPULIATEIb-
HOCTb.

XuMuueckas cBA3b. DJIEKTPOHHAA IPUPOJa XUMUYECKON

cBsi3u. Buzsl xumuuaeckoit cBs3u. KoBaneHnTHas cBs3b U ee Xa-
PaKTEPUCTUKH (SHEPTHS CBS3HU, AJIMHA CBSA3H, BAJICHTHBIN YTOJI,
KPaTHOCTH CBSI3H, MOJSIPHOCTD, OISIpU3yeMocTh). KoBaseHT-
Hasl HETIOJIApHAs U ToJsipHast cBsi3b. OOMEHHBIN U JOHOPHO-aK-
LENTOPHBII MEXaHU3MbI 00pa30BaHNs KOBATEHTHOM MOSPHOI
cBs13u. ['eoMeTpust MONEKYIEL. JJunonvhsliii MOMEHM C853U, OUNOTbHBIL
Momenm monexyavl. IoHHast cBsi3b. Omauuue medxicoy

UOHHOU U KOBANEHMHOU c853bl0. MeTannndeckas cBsizb. Bojo-
pOIiHas CBSI3b U €€ BIMSHUE HA CBOMCTBA BelecTBa. Mexxmore-
KyJIApHBIE B3aUMOJEHCTBUSA. [loHAmuUe 0 CynpamonekyisipHoll
Xumuu.

ArperatHble cOCTOSIHUA BellecTBa. 'a3pl. 'a30BbIe 3aKOHBI.
Ypasnenue Knaiinepona—MenzaeneeBa. 3akoH ABoraipo. 3a-
KOH 00bEMHBIX OTHOIICHNH. OTHOCHUTENIbHAS TUIOTHOCTh T'a30B.
Cpenusisi MONIIpHasi Macca CMECH.

CrpoeHue TBEpIBIX Te: KPUCTALTHICCKUE U aMOp(HBIC Be-
niectBa. THITBI KPUCTATUTMYECKUX PEIIETOK: aTOMHAS, MOJIEKY-
TsipHAast, HOHHAsI, MeTayutnyeckas. [ToHsTre 00 31eMeHTapHOMI
sueiike. Pacuem uucna uoHos8, cooepicauuxcs 8 INeMeHmapHou
ayetixe. Monnvie paouycol. Onpedenenue Memaiiuyeckozo
paouyca. 3aBUCUMOCTD (PU3MIECKIX CBOWCTB BEIIESCTBA OT THUIA
KpUCTAJUIMYEeCKOH perieTku. [[puunHbl MHOrooOpa3us BEIEeCTB.
CoBpeMeHHbIe PEACTABICHNUS O CTPOSHUH TBEPBIX, HKUIKUX

Y Ta3000pa3HbBIX BEIICCTB.

Hemonctpanun. 1. O6pa3ip! BelecTB MOJIEKYISIPHOTO U HEMO-
JEKYJISPHOTO cTpoeHus. 2. Bosronka nona. 3. Mojenu MojeKy.
4. KpucraminiecKkne penieTku.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH

MPOTEKAHUSI XUMHUYECKUX PEaKIIUi



Knaccudukamnus XUMAIeCKUX peaKIiid 0 pa3InIHbIM
MpU3HaKaM CpaBHEHHUS. | OMOreHHbIE U FeTepPOreHHbIE PEAKIINU.
Knaccudukanus o 3HaKy TeruioBoro s¢¢gexra. OOpaTuMble 1
HeoOpaTtuMmble peakunu. KaTanutudeckue n HeKaTaTATHICCKUE
peaxuuu. Peakuuu ¢ u3MeHeHHEM U 6e3 U3MCHEHUsSI CTETICHU
OKHCJICHUS 2JIEMEHTOB B COCIUHEHUSX.

DHepreTruka XUMHIECKUX peakiuid. TemioBoit ¢ dexr
XUMHUUYECKOHN peakinu. JHAOTEPMUUECKHE U SK30TEPMUYECKHE
peakuuu. Tepmoxumuueckue ypaBHeHus. Temnora o0pa3oBaHus
BemlecTBa. 3akoH ['ecca u ciencTBUS U3 HETO. DHEPTHsI CBSI3U.
Iouamue o enympenneii snepeuy 1 3aTanbnuu. [onstue 06 3u-
Tponuu. Bropoii 3akoH Tepmogunamuku. @opmyina bonbimana.
OHeprus ['n60ca u KpUTEpUK CaMONIPOU3BOIBHOCTH XHMUYE-
CKOH peaKIuu.

OO0paTtuMble peakuy. Xumudeckoe papHoBecue. KoHcran-

Ta paBHOBecus. [Ipunnun Jle [latense. PaBHOBECHBIE COCTOS-
HUS: YCTOWYHBOE, HEYCTOMUNBOE, Oe3paznuaHoe. CMelIeHue Xu-
MHUYECKOTO paBHOBECHS O] IEHCTBUEM PA3INYHBIX (DaKTOPOB:
KOHLIEHTpaLUK PEareHTOB WK MPOAYKTOB peakLuu, JaBJIeHus,
TemnepaTtypbl. Pojib cMelieHus paBHOBECHS B TEXHOJIOTMUECKUX
npoleccax.

CKOpOCTh XUMHYECKUX PEAKIIHi, €€ 3aBUCUMOCTh OT pa3-
JTYHBIX (PAaKTOPOB: MIPUPOIBI PEATUPYIOIIUX BEIIECTB, KOHIICH-
TpalHy PearupyrolnX BEIIeCTB, TEMIIEpaTypbl, HATMYNS KaTa-
JM3aTopa, IUIOIIa 1 MOBEPXHOCTH pearupyoumx seuiecTs. Pe-
aKLIMU TOMOT'€HHBIE U I€TePOreHHbIE. DIeMEeHMAPHbLE PEaKYUU.
Mexanusm peaxyuu. Axmuguposannuiii komniexc (nepexooroe
cocmosnue). 3akoH aeiicTByomux Macc. Koncmanma ckopocmu
peakyuu, ee pazmeprocms. CKOpocms peakyuu paouoaKxmugHo20
pacnada. Ilepuoo nonypacnaoa. Ipasuno Bant-TI'og-

(a. [TonsiTre 00 PHEPTUN aKTUBAIIUU M 00 YHEPTETUIECKOM
npoduie peakun. Ypagnenue Appenuyca. KatammzaTopsr u
KaTanus. Jnepeusi akmueayuu Kamaiu3upyemou u HeKamanusupyemou
peaxyuu. AKTUBHOCTb U CEIIEKTUBHOCTh KaTaJIH3aTo-

pa. ['omocennwiti u cemepocennviti kamanus. I omoeennwviti ka2l
manu3z 6 2az060u pasze. Kamanumuueckoe oxkucnenue y2apuoco
2a3a 6 KOHBepmMepax GbIXJIONHBIX 24308 6 agmomoounsx. Poib
KaTaJu3aTOPOB B IPUPOJIC U MPOMBIIIJICHHOM IPOU3BOJICTBE.
DepMeHTHI Kak OMOJIOTHYeCKHEe KaTalln3aTOPh.

HemoHcTparun. 1. OK30TepMUYECKHE U SHIO0TEPMUYECKHIE XH-
MUYECKHE peakluu. 2. TeroBsle SBIEHUS IIPU PACTBOPEHUU
CEPHOI1 KMCIIOTHl U aMMUAYHOM CeTUTPHL. 3. 3aBUCUMOCTD CKO-
POCTH peaKkLuu OT MPUPOJIbI BELIECTB HA MPUMEPE B3aUMOJIEH-
CTBUS pAaCTBOPOB PA3JIMYHBIX KUCIOT OJMHAKOBOW KOHIICHTpPA-
LMY C OIMHAKOBBIMHU KyCOUKaMH (TpaHysiaMH) HUHKA U OJIMHA-
KOBBIX KyCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKa, KeJe3a)

C PacTBOPOM COJITHOM KUCIOTHI. 4. B3anmogeiicTBue pactso-
POB CepHOI KHCIOTHI C pAaCTBOPAaMH THOCYIIb(aTa HATPUS pa3-
JIMYHOM KOHLEHTpALUU U TeMIepaTypbl. 5. 3aBUCUMOCTb I10-
Jo’keHus paBHoBecHs B cucteme 2NO2*,

~N20s 0T Temrepa-

TYPBIL.

JlaGoparopusie onbITHL 1. Katamutudaeckoe pa3noxKeHue me-
pokcuaa BOJOpoa.

2.1.3. PactBOpsI

Cnoco0bl BBIpa)KeHUs KOJMUECTBEHHOTO COCTaBa pac-

TBOpA: MaccoBas J0Ji1 PACTBOPEHHOIO BelecTBa (MIPOLIEHT-

Hasi KOHIIEHTPANHs), MOAAPHAs KoHyenmpayus. Tumpogatue.
PactBopenue kak puzuko-xumuveckuii nporecc. Kpucmannoeuopamoi.
Hucnepcublie cuctembl. Komougusie pactBopsl. MIcTHHHBIE



pactBopsbl. Jucniepcras dhaza u qucnepcuonHas cpena. CycrneH-
3uM u AMyIbcud. 3omu U remu. Onanecnennus. Dhdext Tunna-
ns1. Koarymsimmst. Cenumentanus. Cunepesuc.

Peaxmun B pactBopax anekrponutoB. KauecTBeHHbIE peak-

LIMU Ha UOHBI B pacTBOpe. KIcnoTHO-0CHOBHBIE B3aUMOIEHCTBUS
B pactBopax. AMdorepHOCcTh. MOHHOE NTpon3BecHHE BOIbI. Bo-
JIopoHBIN TIokazareib (pH) pactBopa. CuIbHBIE H CITa0bIe 3JIeK-
Tpoauthl. Pacder pH pacTBOPOB CHIIBHBIX KUCJIOT U ILETOYEH.
KoHcTaHTh! qucconuanuy ¢iaadbIx 3IeKTpoauToB. Cesasb KOHCHAaHmMbl
u cmenenu ouccoyuayuy. 3aKon pazeedeHus

Ocmeanvoa. Peakuuu noHHOTO 0OMeHa. I1onHble U cokpaleH-
HbI€ HOHHBIE ypaBHeHUA. [ uaponus coneit. ['maponus no katuo-
HY, 110 aHHOHY, IT0 KaTHOHY U 110 aHWOHY. Peakuus cpensl pac-
TBOPOB COJIEN: KUCIIOTHAS, 1IeJ0YHas U HelTpanbHas. [lonHbIi
HEOOpaTUMBIN TUAPONN3. [lonyueHue peaxyuetl 2UOPOIU3A OCHOBHBIX
coneii. Ilonamue o npomonumuyeckoii meopuu bpencmeda—
Joypu. I[lousmue o meopuu kuciom u ocroganuil Jlvrouca.
3HaueHne THIPONIH3a B OHOIOTHYECKIX OOMEHHBIX TpoIiec-

cax. [IpuMeHeHne THAPONI3a B IPOMBIIUICHHOCTH. PasHosecue
MedACOY HACBIUEHHBIM PACMEOPOM U 0cadkom. [Ipoussederue
pacmeopumocmi.

Jemonctparuu. 1. OnpeneneHnue KUCIOTHOCTH CPEAbI IPHU IO~
MOIIM HHIUKATOPOB. 2. Dddext Turgans. 3. O6pa3oBaHue KOM-
TUIEKCHBIX COCJIMHEHUH MePEXOIHBIX METaJJIOB.

JlabopatopHble onbIThL. 1. Peakiu nonnoro oomena. 2. Coii-
CTBa KOJUIOMAHBIX pacTBOPOB. 3. ['maponu3 coneit. 4. [lomyqe-
HUE U CBOMCTBA KOMILIEKCHBIX COSTMHEHHA.

2.1.4. OKUCTUTENTHFHO-BOCCTAHOBUTENILHBIE TIPOIIECCHI
OKHUCITUTEIFHO-BOCCTAHOBUTENBHEBIE PeakIUi. THITBI
OKHCIIMTEIIFHO-BOCCTAHOBUTEIBHBIX peakiuii. OKUCIICHHE 1
BOCCTaHOBNIEHHE. OKHUCINUTEIN U BOCCTAHOBUTEIHU. MeTOs HIIeK-
TPOHHOTO U 3JIEKTPOHHO-HOHHOTO OanaHca. [loBenenne BemecTB
B cpeliax ¢ pa3HbM 3HaueHneM pH. [lepmaHranat kanus kax
okuciuTeNb. OKUCIUTETFHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B
pUupoac, NPpOU3BOACTBEHHBIX IPpOLECCaxX 1 JKUZHCACATCIbHOCTU
OpTaHU3MOB.

TlanbBannveckuii nieMeHT (Ha mpuMepe dneMeHTa Janus-

J'IS[). XHUMHUUYEeCKHE UCTOYHUKH TOKA: TaJbBAHUYECKHUC JJIECMECHTHI,
AKKyMYIISITOPEI U TOTUTUBHEIE DIIEMEHTHI. Dopma 3anucu Xumuiecko2o
ucmounuxa moxa. Cmanoapmuwiil 6000POOHbL INEKMPOO.
Cmanoapmuulil 91eKmMpOOHbBIL NOMEHYUAT CUCTIEMDL.

Tousmue 06 snexmpoosudicyweli cuie peakyuu. INEKTPOXUMH-
YECKUH pAA HaNpsHKEHUH (aKTUBHOCTH) METAJUIOB (PsiZL CTaH-
JApTHBIX 3JCKTPOAHBIX MOTEHINANIOB). Hanpasnenue okuciumenvHo-
80CCMAHOBUMENLHBIX PEAKYUIL.

DNEeKTPOIIN3 PacIIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB
(KUCIOT, TIeNIoue u coseit). 3axonul snexkmpoausa. [lpakTude-
CKOE MPUMEHEHUE 3JICKTPOIIN3a JIJIS TOTyUEHUS IEIOYHBIX, IIe-
JIOYHO3EMEJIbHBIX METAJUIOB U aTIOMHHUS.

Koppo3sus MeTamnos: croco0b! 3alIUTh METAIJIOB OT KOPPO-
3UH.

HemoncTpanuu. BzanmopaelcTBie nepMaHraHara Kajus ¢
CyJIb(pHUTOM HATPUS B pa3sHBIX Cpenax.

2.2. OCHOBBI HEOPTaHUICCKON XUMUHU

2.2.1. Knmaccudukanus 1 HOMEHKIIaTypa

HEOPTraHNYEeCKUX COCTNHECHUM

Bakneiiime knacchl HEOPraHMYECKUX BELIECTB. Jie-

MEHTBI METaJJIbl U HeMeTaJlJIbl ¥ UX noJioxkeHue B [lepuonu-
yeckoii cucteme. Kitaccudukanusi 1 HOMEHKIIATypa CIIOKHBIX
HEOPraHUYEeCKUX COEIUHEHHN: OKCUIOB, TUIPOKCUIOB, KUCIIOT



u coneit. ['eHeTnueckas CBsI3b MEXKIy KJIacCaMu HEOpraHude-
CKHX COeIMHEHMA. M neHTru(uKaIvs HeOPraHUIeCKUX BEICCTB

1 HOHOB.

Kommmtekcubie coenuaennsa. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOO0OpazoBaTelp, Turanasl. KoopAanHamoHHOE Y1CIIO.
HomenknaTypa KOMIUIEKCHBIX COEIMHEHMM. 3HAaUeHNE KOM-
IJIEKCHBIX coennHeHni. [loHATrHe 0 KOOPANHAIMOHHOW XUMUH.
2.2.2. HemeTamisl

Bonopoxa. [lonyuenue, puznieckre U XuMHUUECKHUE CBOM-

CTBa (PEeaKIMK ¢ METANIAMH U HEMETaNIaMH, BOCCTAHOBIICHHUE
OKCHUIIOB U conieil). ['mapuabl. ToMIMBHBIE JIEMEHTHI.

T"anorensl. O01Ias XapaKTEPUCTHKA 3JIEMEHTOB TJIaBHOM
noarpynmsl VII rpymmer. @usndeckne CBOMCTBA MPOCTHIX Be-
1IecTB. 3aKOHOMEPHOCTH U3MEHEHHSI OKUCIUTENIbHOW aKTUBHO-
CTH TAJIOTEHOB B COOTBETCTBUU C UX MOJIOKEHUEM B IIEPUOANYE-
ckoit Tabmuie. [TopsAa0K BEITECHEHHMSI TAIOTEHOB U3 PACTBOPOB
TAJIOTCHUIOB. XJIOp — MOJyYeHHE B TPOMBIIICHHOCTH 1 JIa00-
paTopuu, peakliuy ¢ MeTaJulaMu 1 HeMeTaulaMu. B3aumo-
JIEHCTBYE XJIOpa C BOJIOHM M pacTBOpaMU Iienouei. [Jennoii me-
XAHU3M Pearyuu 83auMo0eticmsus Xaopa ¢ 600opooom. Obessapasicusarue
nUMbEBo 800bl XA0POM. XpaHeHUe U MPAHCHOPMUPOSKA

xnopa. Kucnopoaasie coeguHeHus xjiopa. I unoxio-

PHTBI, XJIOPATHI M IEPXIIOPATHI KAK TUITHYHBIE OKHCITUTEINH.
OcobenHocTu xumuu ¢propa, Opoma u noaa. KauectsenHas peak-
1us Ha MoJ. ['anmoreHoBo10poibl — MONy4YeHHe, KUCIOTHBIE

U BOCCTAHOBUTENBHBIE CBOMCTBA. XJIOPOBOAOPO. ['amoreHoBo10-
pOJHBIE KUCIOTHI U uX conu. CossiHas KuciaoTa u ee conu. Kade-
CTBEHHBIE PEaKINK Ha TaJoreHua-uoHbl. [IpruMenenue ramore-
HOB U UX BaXXKHEUIIINX COETMHECHUN.

DNeMeHTHI TOATPYIITEI Kuciaopoaa. O0mas XxapakTeprucTHKa
3JIEMEHTOB I1aBHOW noarpynmnsl VI rpynnsl. @uznyeckue cBoii-
CTBA MPOCTHIX BemecTB. O30H Kak aJUIOTPOITHAS MOTU(DUKAIIHS
kucnopona. [lomydaenne ozoHa. O30namopsi. O30H KaKk OKHACTHU-
Tenb. [I03UTHBHAS M HETaTHBHAS POJIb 030HA B OKPYKAKOIIEH
cpene. Bzaumooeticmsue o3ona ¢ ankeramu. CpaBHEHUE

CBOWCTB 030Ha U Kuciopoaa. Boma u mepokcu Bogopoaa Kak Bo-
JIOPOAHBIE COETMHEHUS KUCTIOpOia — CpaBHEHHUE CBOUCTB. [le-
POKCH/T BOJIOPOJIa KaK OKHCIUTEIh U BOCCTAHOBHUTENb. [lepokcu-
JIbI METAIUIOB. [lonsamue 06 opeanuyeckux nepokcudax. Cepa.
Annotponust cepbl. DU3NYECKUE U XUMUYECKHE CBOMCTBA CEPBI
(B3auMoJIeiiCTBHE C METaJIaMH, KHUCIOPOAOM, BOAOPOAOM, pac-
TBOpaMH IIEJI0YeH, KHCIOTAMU-OKHUCIIUTEISIMH ). B3aumoeii-
CTBHE Cephl C CYyIb(OUTOM HATPHS ¢ 00pa30BaHHUEM THOCYIIb(dara
HaTpus. CepoBOJOPO — MOTyYSHHUE, KUCIIOTHBIE U BOCCTAHOBH-
TenpHBIe cBoiicTBa. Cynbdunsl. Jucyavgpan. [lonsmue o noaucyrvghuoax.
CepHHUCTHII ra3 KaK KUCIOTHBIN okcu. OKuciu-

TEJbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA CEpHUCTOTO rasa. [o-
JTy4eHHEe CEPHUCTOTO Ta3a B MPOMBIIIICHHOCTH U JIA00OPATOPHH.
Cepuucras kucnora u ee conu. CepHbrit anruapu. CepHast Kuc-
nota. CBOWCTBA KOHIIEHTPHPOBAHHO 1 pa30aBICHHON CEPHOM
KHUCIOTHL. J[eliCTBHE KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI Ha
caxap, MeTaJllbl, HeMETaJUTbl, CyabGuabl. TepMudeckas ycToi-
YUBOCTh CYb(aToB. Kpucmaniocuopamsi cyivhamos memanios.
KauecTBennas peaxius Ha CEpHYIO KUCIIOTY U €€ COJIH.
DneMeHThl MOATrpyIIbl a30Ta. O01as XxapakTepucTUKa dJe-
MEHTOB TJIaBHOM MOATpyYMIIbl V rpymisl. @u3nyeckne CBONCTBA
MIPOCTHIX BEIECTB.

A3or u ero coeaunenus. CTpoeHue MoJIeKyJibl a3oTa. Pusu-
YECKUE U XMMUYECKHEe CBOMCTBa a3oTa. [lonmydenue a3ora B mpo-
MBIIUIEHHOCTH ¥ Jabopatopuu. Hutpuabl. AMMHak — ero mo-



nydeHue, GU3NIECKUe U XUMHUECKre cBoicTBa. OCHOBHBIC
CBOWCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHAK KaK BOCCTaHO-
BUTEIb. B3aumooelicmaue amMmuara ¢ akmugHbIMuU Memaniamil.
Amuo nampus, ezo ceoticmea. Conu ammonus. [lopenenue
coJiell aMMOHUS NpH HarpeBaHuu. KauecTBeHHAs peakiys Ha
noH amMoHus. [Ipumenenne ammuaka. OKCHIBI a30Ta, UX TOY-
yeHue U cBorictBa. Okcnp a3ota (I). Oxucienue okcuaa azora (I1)
kuciopojoM. umepusanms okcuaa azora (IV). Azotucras xuc-
J0Ta U ee cod. HUTPUTHI Kak OKUCIUTEIN U BOCCTAHOBUTEITH.
A3oTHas KucnoTa — (pU3MYECKUe U XUMUYECKHE CBOMCTBA, I10-
aydeHue. A30THas KUCIIOTa KaK OKUCIHUTENb (OTHOIICHUE a30T-
HOW KUCIIOTHI K METaJIaM M HEMETaJlIaM). 3aBUCUMOCTb TPO-
IyKTa BOCCTAHOBJICHHUS a30THOU KHUCIIOTHI OT aKTUBHOCTH METAI-
J1a ¥ KOHIIEHTPaUK KUCIIOTHL. [loHamue o kKamuone HUMpOHUs.
OcobenHocmy 83aUMO0eIiCINBUsL MACHUA U MAP2aHYd ¢ pa3oaeieHHOU
azomuou kucromou. HutpaTel, uX pu3mMIecKue 1 Xu-

MHUYECKIE CBOUCTBA (OKUCIUTEIBHBIE CBOMCTBA U TEPMHUIECKas
YCTOWYHMBOCTD), TPUMECHEHHE.

®docop u ero coemqunenus. Ammtotponus Gocdopa. Ousnue-
ckue cBoiicTBa Gochopa. Xumuueckne cBoiictBa gocopa (pe-
AKIUH C KKCIOPOJIOM, FaJIOTCHAMH, METAIIIAMH, CIIOKHBIMH
BEIIECTBAMU-OKUCIUTEISAMH, Ienodamu). [lonydenue u npume-
Henue Gocdopa. Xropuowvt gpocpopa. Pochun. dochumsr. doc-
¢opusrit anrunpua. OprodochopHas u MetadochopHas Kucio-
ThI 1 uX conu. KauectBeHHas peakius Ha optodocdatsl. Pasio-
keHue oprodochopHoii kucotel. [Ipumenenue GochopHoit
KHCJIOTHI U ee colieil. buomorudeckas ponb hocdaros. ITupopocgopuas
kucroma u nupogpocgamoi. Oxcuo gocgopa (111), goc3l
gopucmas xucroma u ee conu. Pocpoprnosamucmas Kucioma

u ee conu.

IMoarpynma yriepoaa. O01mas XxapakTepUCTUKA HIIEMEHTOB
rJIaBHOW noArpynmsl IV rpynnel.

VYrnepoa. Anmnorponus yriaepoaa. CpaBHEHUE CTPOEHUS U
CBOWCTB rpadura u anmasza. OyiepeH KaKk HoBasi MOJICKYJIIsp-
Hast popma yriiepona. Yroib: XUMAYECKUE CBOWCTBA, TOTyUCHUE
u npuMeHenne yrit. Kapounsr. ['maponms kapOuma Kansms U
kapOuna amromuuust. KapOuas! mepexoaHbIX MEeTayuIoB (3kernesa,
XpoMa U JIp.) KaK CBEpXIpOUHbIe MaTepuansl. CHHTE3-Ta3 Kak
OCHOBA COBPEMEHHOM MPOMBIIUIEHHOCTH. OKCHIIBI yTIepoa.
Dnexmponnoe cmpoenue MOneKyivl yeapHozo 2asa. YTonb U
yrapHbIil ra3 Kak BOCCTAHOBUTEH. Peakiins yrapHoro rasa ¢
pacruraBamu menodeii. Cuares popmuaToB. OOpa3oBaHue yrap-
HOT'O Ta3a MPH HETOJIHOM CropaHuH yrisl. buomormaeckoe neii-
CTBHE yrapHoro rasa. [lonyuenue u npuMeHEHHE YTapHOTO ra3a.
YTaeKkucibli ra3: moay4eHue, XMMIIecKie CBOMCTBa (B3anMO-
JEHCTBHUE YIIIEKUCIIOTO Ta3a ¢ BOJIOM, IIeTI0YaMH, MarHueM, Iie-
POKCHIAMU METAJUIOB). DIeKMPOHHOE CIPOEHUE Y2NeKUCTO20
easa. Yeonvnas xucnoma u ee conu. Kapbonamet u 2uopoxapbo-
Hamuvl.! Ux nogeoenue npu Hazpesanuu. Kauecmeennas peaxyust
Ha xapboram-uon. Haxoodcoenue kapoonamos macHus u Kanbyus
6 npUPoOe: KOpaivl, Heemuye, uzeecmusxu (useecmrogvie

20pbl, KApCmosvle neuwepvl, CIMALAKMUmsl U CIAalad2Munbl).
Kpemnuii. Qusuueckue u xumuueckue c8otcmea KpemHusl.
Peaxyuu c yenem, kuciopooom, xnopom, mazHuem, pacmeopamu
wenouetl, cepogodopooom. Cunan — 6000poOHOe COeOUHEeHUE
xkpemuus. Curuyuosl. IHonyyenue u npumernenue kpemuus. Ok-
cuo kpemnus (1V), eco cmpoenue, guzuyeckue u xumuyeckue
ceolicmaa, 3Hauenue 6 npupooe u npumenerue. Kpemnuegole
Kucnomul u ux conu. I uoponus cunuxkamog. Cunuxammuvie MuHe-
Paibl — OCHOBA 3eMHOUL KOPbL. AToMocUnuKamal.



bop. Oxcuo 6opa. bopras kucioma u ee conu. bBypa. Booopoonsie
coedunenusi bopa — 6opanvl. Ilpumenenue coeounenuii

bopa.

FBnazopoonvie (unepmmuvie) easwi. Obwasn xapaxmepucmuxa
anemenmog 2naenot noozpynnut VIII epynnvt. Ocobennocmu xu-
muveckux ceoticms. llpumenenue 61a20poonbIx 2a308.
Jlemoncmpayuu. 1. I'openue 6ooopooa. 2. Ilonyuenue xnopa
(onvim 6 npobupke). 3. OKucIUmMenbHbIE CBOUCNEA PACMBOPA 2U-
noxaopuma nampus. 4. Onvimosl ¢ 6pomHol 6000uU. 5. Ilnagnenue
cepul. 6. [openue cepwvi 6 kuciopooe. 7. Bzaumooeiicmaue dicene-
3a ¢ cepoii. 8. ['openue ceposooopooa. 9. Ocadxcoenue cynvu-
0os. 10. Ceoticmea ceprucmoeo 2asa. 11. /leticmeue koHyeHmpu-
POBAHHOU CePHOU KUCAOMbL HA Medb u caxaposy. 12. Pacmeope-
Hue ammuaka 6 ooe. 13. OcHosHble ceolicmea pacmeopa
ammuaxa. 14. Kamarumuueckoe oxucienue ammuaxa. 15. I[lony-
yenue okcuda azoma (Il) u eco oxucnenue na 6o3dyxe. 16. Jleii-
cmaue azomuotl Kuciomol Ha meds. 17. Iopenue gpocgopa 6 kucno-
pooe. 8. Ilpespawenue kpacrnoeo gocgopa 6 benviii u e2o cee-
uenue ¢ memnome. 19. Bzaumoodeticmeue ¢hocghoprozo aneuopuoa
¢ 8oootl. 20. Obpasywvl epaguma, aimasa, kpemuus. 21. ['openue
yeapHnozo 2aza. 22. Tywenue niamenu yeneKucivim ca3om.

23. Pa3znosicenue mpamopa.

Jlabopamopuvie onvimet. 1. [lonyuenue xnopa u usyyenue e2o
ceoticms. 2. Ceoticmea xnopcodepaxcawux omoenusamenei. 3. Ceoli-
cmea bpoma, uoda u ux coneil. 4. Mzyuenue ceolicme cepHol Kuc-
Jomul u ee coneti. 5. H3yuenue ceoticms 600H020 pacmeopa ammu-
axa. 6. Ceoticmea coneti aumonus. 7. Kauecmeennas peaxyus na
kapbonam-uon. 8. Hcnvimanue pacmeopa cunuxama Hampus uH-
ouxamopom. 9. O3naxomnenue ¢ 06pazyamu RPUPOOHBIX CUTU-
Kamoa.

2.2.3. Memannwt

Obwuii 0030p snemenmos — memannos. Ceoticmea npo-

CMbIX Gelecmse-memannos. NeKmpoxumudecKkutl psao Hanpsice-
HUl Memanios. Memannuueckue KpUCManIuieckue peuemsu.
Cnaaswl. Xapakmepucmuka nauboiee uzgecmuvlx cniagos. Ilo-
JyHenue u npuMeHeHue Memaios.

Lenounvie memannvl. Obwjas xapakxmepucmura 91emMeHmo8
enaenou nooepynnel I epynnul. Ceoticmea werounsbix Memanios.
Pacnosnasanue kamuonoe mumus, nampus u kaaus. Hampuii u
Kanui — npeocmagumen WeaoyHslx Memaniios. XapaxmepHvie
peakyuu Hampus u kanusa. Ilonyuenue wenoyHvix Memaios.
Oxkcuodvl u nepoxcuovt Hampus u kanua. CoeOuneHuss Hampus u
kanust. Conu Hampusl, Kamusi, Ux 3Ha4eHue 8 npupooe U HCU3HU
yenosexa. Cooa u eOKuil Hamp — adicHeliuue COeOUHeHUs
Hampusl.

Bepunnuii, macnuil, wenounoszemenvhvie memainvl. Odowas
Xapaxkmepucmuka 31emMeHmos 21aenol nooepynnut Il epynnvi. Bepunnuii,
MazHull, WenouHo3emenbible Memaiivl. Amgpomeprnocmo

oxcuoa u euopokcuoa bepunnus. Okpacka niamenu coasimu
WenouHo3eMenbHbIX Memannos. Maznuil u xanvyuti, ux obwas
Xapaxmepucmuxa Ha ocrnose nonodcenus 8 Ilepuoouyeckoii cucmeme
anemenmog Jl. Y. Menoeneesa u cmpoenust amomos. l[lonyuenue,
Qusuyeckue u xumuyeckue ceoUCmed, NPUMeHeHue MazHusl,
Kanoyus u ux coeourenuii. Conu MazHus u Kanbyus, ux

3HAueHue 8 npUpooe U KHCUHU Yenosexa. Kecmxocmo 600bl U cnocodbl
ee yCmpaHenusl.

Anromunuii. Pacnpocmpanennocms 6 npupode, gpusuueckie

U XuMuyeckue ceoucmea (Omuowenue K KUCI0pooy, 2an02eHam,
pacmeopam Kuciom u wenouetl, anromomepmus). Ipouzeoocmeo
antomunus. Ilpumenenue antomunus. Amgpomeprnocms oxcuoa u



euopokcuoa amomunus. Conu amomunus. Ilonnoe pasiooicenue
60001 conell amoMUuHUsl co C1abbIMU 08YXOCHOBHBIMU KUCTOMAMU.
Anromunamol 6 meepoom eude u 8 pacmeope. Komniexcruvle
COeOUHEHUsL ATIOMUHUSL.

Onogo u ceuney. Puzuueckue u Xumuieckue ceolcmed

(peaxyuu ¢ kucropooom, kucromamu), npumenerue. Conu

onosa (1) u ceunya (). Ceunyoswiii akkymyaissmop.

Memannvl nobounvix nodepynn. Obwaa xapakmepucmuxa
nepexoonuix memannos I—VIII epynn. Ocobennocmu cmpoerus
amomog nepexooHwvix memannos. Obugue uzuveckue u xXumuyeckue
ceoticmea. [Ipumenenue memannos.

Xpom. Qusuueckue ceoticmsea xpoma. Xumuueckue ceoticmea
Xpoma (omHouienue K 600THOMY RAPY, KUCIOPOOY, XA0PY, PACHEOPAM
kucnom). Ilonyuenue u npumenenue xpoma. Coeounenus

Xpoma. Hszmenenue okuciumenbHo-60CCMaHOBUMENbHBIX U KUCTOMHO-
OCHOBHBIX CBOUCNE OKCUOO08 U 2UOPOKCUOO8 XPOMA C POCHOM
cmenenu oKucienus. AmgpomepHule ceolicmea okcuoa u uOpPoOKCuUoa
xpoma (I11). Oxucaenue coneii xpoma (I1l) 6 xpomamat.

Bzaummnvie nepexoovr xpomamos u ouxpomamos. Xpomamuol u
ouxpomamul Kak oxucaumenu. Ionnoe paznoscenue 600otl conetl
xpoma (1) co cnabvimu osyxocrosnvimu kucromamu. Komnnexcnvle
coeouHeHUs Xpoma.

Mapaaney. Qusuueckue coticmea mapeanya. Xumuyeckue
cgolicmea mapzanya (omuoulenue K KUCI0pooy, Xaopy, pacmeo-
pam kucaom). Ilonyuenue u npumenenue mapeanya. Oxcuo map-
eanya (IV) xax okuciumens u kamaauzamop. Ilepmaneanam

kanus kax oxucaumens. Oxcud u cuopoxcud mapeanya (11):
nonyuenue u ceoticmea. Coeounenus mapeanya (111). Maneanam
(V) kanus u manzcanam (V) kanus, ux nonyuenue.

Kenezo. Haxoocoenue 6 npupooe. 3uauenue dceneza 0l
opzanuzma uenosexa. Puzuyeckue ceovicmaa dncenesa. Xumuve-
CcKUe ceolicmea dicenesa (83aumooelicmaue ¢ KUCi10poO0OM, Xi0-
pom, cepotl, yenem, 8000, KUCIOMAMU, PACMEOPaMU COTelL).
Cnaaswl dicenesa ¢ yenepooom. Ilonyuenue u npumenenue dxcene-

3a. Coeounenus scenesza. Cpagnenue KUCIOMHO-OCHOGHBIX U
OKUCTIUMENbHO-80CCIMAHOBUMENbHBIX C8OUCME SUOPOKCUOA Jicene-
3a (II) u eudpoxcuoa scenesa (I1l). Conu scenesa (Il) u scene-

3a (I1l). Memoowl nepesooa coneii scenesa (1) 6 conu scenesza (I111)
u obpammuo. Ioanoe paznosicenue 6000t conet xcenesa (I11) co
cnabvimu 08yxX0CHOGHBIMU Kucaiomamu. OKuciumensuvie ceoli-
cmea coeounenutl scenesa (1) 6 peaxyusax c soccmanogumenamu
(u00UdOM, Cep0800OPOOOM U Medbl0). L{uanuonvie KOMNIEKCbL
arcenesa. Kauecmeennvle peaxyuu na uonwt sicenesa (1) u (I11).
Deppumsl, ux noxyuenue u npuUMeHeHue.

Meow. Haxooicoenue 6 npupode. buonoeuueckas poav. Du-
3uyecKue U XumuyecKue ceoucmaa (83aumooeticmaue ¢ KUciopo-
00M, XI0pOM, CepOll, KUCTOMAMU-OKUCTUMENIMU, XTOPUOOM
acenesa (I11)). Bzaumooeiicmaue medu ¢ KOHYEHMPUPOBAHHBIMU
COANOI, HPOMOBOOOPOOHOU U UOOOBO0OPOOHOU KUcIomamu be3
docmyna 6030yxa. Ilonyuenue u npumenerue meou. Oxcuo u
euopoxcud meou (I1). Conu meou (Il). Meonwiii kynopoc. Ammu-
axamoi meou (1) u meou (1l). Ionyuenue oxcuda meou (I) soccma-
HoeneHuem uopokcuoa meou (I1) enroxosoui. [lonyuenue xnopu-

0a u uoouda meou (1).

Cepebpo. Qusuueckue u xumuueckue c8oUCMBA (83aUMO-
deticmaue ¢ cepo8o0opPoOOM 8 NPUCYMCMBUU KUCIOPOOd, KUCIOMA-
mu-oxucaumensamu). Ocadicoenue okcuoa cepebpa npu oeticmsuu
wenouu Ha conu cepebpa. Ammuarxamel cepebpa Kax oKucaume-
au. Kauecmeennas peaxyus na uownwl cepebdpa. Ilpumenenue ce-

pebpa.



3onomo. Quzuueckue u xumuseckue ceoUCmMea (63aumooet-
Cm8Ue ¢ XI0POM, «YapcKol 8600KOU»). 3010MoxXI0p068000POOHAS
kucrnoma. I'uopokcuo zonoma (I1l). Komnnexcot 3on0ma. Cnocodul
8bl0eIeHIs 30]I0MA U3 30A0MOHOCHOU Nopodvl. Ilpumenenue 30-
aoma.

Lunx. @usuueckue u xumuieckue ceolicmea (83aumooeti-

cmaue ¢ 2anoeeHamu, KUCIOPOOOM, cepoti, 6000, pacmaopamu
kucaom u wenoueu). llonyuenue u npumenenue yunka. Amgho-
MEePHOCTb OKCUOA U 2UOPOKCUIA YuHKa. Basicnetiwue conu
YUHKA.

Pmymo. Qusuueckue u xumuueckue (83aumooeiicmsue ¢ KUcIopooom,
cepoil, XI0POM, KUCIOMAMU-OKUCTUMENIMIL) CEOUCMEA.
Ilonyuenue u npumenenue pmymu. Amanrbeamovl — CHIAGbI
pmymu ¢ memannamu. Oxcuo pmymu (I1), eco nonyuenue.
Xnopuo u uoouo pmymu (I1).

Jlemoncmpayuu. 1. Konnexyus memannos. 2. Konnexyus mu-
Hepanos u pyo. 3. Konrexyus «XKeneso u eco cnnasviy. 4. Oxpa-
wueanue NAAMeHU CONAMU WETOUHBIX U WETIOUHO3EMENbHBIX
Memannos. 5. Bzaumooeticmeue nampus ¢ 6000t. 6. Bzaumoodeti-
cmesue kanvyus ¢ 6000u. 7. Komnexyus «Amomunuiiy. 8. Ilhas-
nenue amomunus. 9. Bzaumooelicmaue antomMuHus co weaousio.
10. Amomomepmus. 11. Bzaumooeticmsue xpoma ¢ COIAHOU Kuc-
nomoii ez docmyna 6030yxa. 12. Ocadicoerue 2uopokcuda xpo-
ma (I1l) u oxucnenue e2o nepoxcudom 6o0opoda. 13. Paznoorce-
Hue ouxpomama ammonus. 14. Paznooicenue nepoxcuoa 6000-
pooa nood deticmeuem ouoxcuoa mapeanya. 15. Ocadxcoenue
eudpoxcuoa sncenesa (Il) u oxucnenue eco Ha 8o3dyxe. 16. Bvide-
JleHue cepebpa u3 e2o coell Oelicmauem meou.

Jlabopamopnvie onvimot. 1. Okpawueanue niamenu coeoune-
HUAMU WeT0YHbIX Memannos. 2. O3naKomnenue ¢ Munepand-

MU U BAANCHEUUMUMU COCOUHEHUAMU WETOUHBIX MEMAILO8.

3. Csoticmsa coedunenuil wenounvix memannos. 4. Okpacka nia-
MeHU CoNAMU WeslouHo3emenbHblx Memannos. 14. Ceolicmea
Maenust u e2o coedunenuil. 15. Ceoticmea coeOunenuil Kauibyusl.
16. Kecmrxocmb 600uvl. 17. Ceoticmea amomunus. 18. Ceoticmea
coedunenuii amomunus. 19. Ceoticmea onoea, c6uHya u ux
coedunenuii. 20. Ceoticmea coedunerutl xpoma. 21. Ceoticmea
mapeanya u e2o coedunenuil. 22. Mzyuenue Munepanos sxcenesa.
23. Csouicmea xcenesa. 24. Ceoticmea meou, ee Cniagos u coeou-
nenuil. 25. Ceolicmea yuHka u €20 coeOuHeHull.

2.3. Ocrogbl opeaHuveckol xumuu

2.3.1. Ocnogubie nousamus op2aHu4ecKo Xumuu

Ilosenenue u pazgumue opeanuieckoll XumMuu Kax

nayku. IIpeomem u 3a0auu opeanuueckoul xumuu. Mecmo u 3ua-
YeHle OP2aHUYeCKOU XUMUY 8 CUCTNEME eCIeCBEHHbIX HAYK.
B3aumocesss Heopeanuieckux u opeaHuieckux 8eujecms.
Ocobennocmu opeanudeckux geujecms. Ipuuumnvl Mnoeoo0-
pasus opeanuyeckux seugecms. OpeanuuecKkue gewecmea 8 npu-
pode. YVenepooHuwlii ckeiem opeaHu4ecKkol MOLeKyIbl, e20 Mmunol.
yukauueckue, ayukauieckue. Kapboyuxnuyeckue u cemepo-
yuxknudecxkue ckeiremol. Kpamnocme xumuuecxoui cessu (8uobl
cesa3ell 8 MONEKYIAX OP2AHUYECKUX 8elyecma: 0OUHApHble, 080lI-
Hbvle, mpotinvie). Hmenenue snepauu cesaseti Mexcoy amomamu
yanepooa npu ygenruueHuu Kpamuocmu cea3u. Hacviuennvie

U HeHacvlueHHble COeOUHEHUs.

Daexmponnoe cmpoenue u XumuiecKue cesasu amoma yeiepo-
oa. I'ubpuouzayus amomusix opoumanet, ee munvl 0Jis Op2aHuye-
cKux coedunenuil: SPs, SPz, Sp. Obpaszosanue o- u P-ceszel

6 MONeKYIax opeanudeckux coeounenuil. [lpocmpancmeennoe
cmpoeHue Op2aHuUiecKux coeOUHeHull.



Xumuueckoe cmpoenue Kaxk nOpsi0oK COeOUHeHUsl AmMoMO8

6 MoJeKyne co2nacHo ux eaneHmuocmu. OCHOBHbIE NONOICEHUS]
Meopuu XUMU4EeCKo20 CIMPOEHUSL OP2AHUYECKUX COeOUHEHUT

A. M. Bymaeposa. 3asucumocms c80lcm8 geujecme om xumuue-
cko2o cmpoenus moaexkyir. CmpykmypHas gopmyna. Hzomepus u
uzomepvi. Cmpykmypuas u npocmpancmeennas uzomepus. Mzo-
Mepus yanepoonoeo ckerema. Mzomepus nonosicenus. Medckaac-
cosas uzomepus. Buowr npocmpancmeennoil usomepuu. Onmuue-
cKkas uzomepus. Acummempuyeckuti amom yaaepooa. Onmuye-
cKue aHmunoovl. Xupanvnocmo. XupanibHele U axupanbHbie
Mmonexynvl. I eomempuyeckas usomepust (Yuc-, mpanc-usome-
pus).

Du3suKo-xumuyeckue Memoosbl UCCIe008aHUSL CIPOCHUS

U peaKyuoHHOU cnOCOOHOCMU OP2AHUYECKUX COCOUHEHUI.
Cnexmpockonusa AMP, macc-cnekmpomempus, uHgppaxpacnas
CNeKMmMpPOCKONUsL.

Dnexmponnoe cmpoeHrue opeaHuyeckux eewjecms. Bzaumrnoe
GIUAHUE AMOMO8 U 2PYNN AMOMO8. DnexmpoHnuvle d¢hgexmol. Hn-
OyKmueHblil U Me30MmepHblil a¢ppexmot. [Ipedcmasnenue o pe3o-
HaHce.

Knaccugpurayus opeanuueckux gewjecms. Ocnognuie kaac-

cbl opeanuyeckux coeournenut. Ilpunyunsl kiaccugurayuu
opeanudeckux coeounenui. Ilonsmue o Qynkyuonanvhou epyn-
ne. Knaccugpuxayus opeanuueckux coeounenuti no QyHKyuo-
Hanvhoim epynnam. I'omonozus. I'omonoeu. I'omonozuueckas
pasznocms. Tomonozuueckue psaovl.

Homenxnamypa opeanuueckux eeujecms. Medxcoynapoonas
(cucmemamuueckas) HOMEHKIAMYPA OP2AHUYECKUX BeUyecma U
NPUHYUNDBL 00PA308AHUSL HA3BAHUT OPAHUYECKUX COeOUHEHUI.
Payuonanvnas nomenxnamypa.

Knaccugpurayus u ocobennocmu opeanuueckux peaxyuil.
Cnocobwi 3anuceti peaxyuil 6 opearuyeckoti xumuu. Cxema u
ypaguenue. Yciosus nposedenus peaxyutl. Knaccugurayus
Ppeaxyuii opeaHu4ecKux 8ewecms no CmpyKmypHomy npusHaKy:
3amewenue, npucoeourenue, omuenienue. Peakyuonnvie yen-
mpul. Tlepgonauanvivie noHAMUsL 0 MUNAX U MEXAHUIMAX Opea-
Huveckux peakyut. I omoaumuyeckuti u cemepoiumudeckui
Ppaspuvlé KosareHmHuou xumudeckou ceéazu. Ceo600Hopaduxans-
HbLIL U UOHHBLI Mexanuzmbl peakyuu. Tlonamue o c60600HOM pa-
oukane, HyKieogue, snekmpoghuie, KapookamuoHe u Kapoaru-
one. Obo3nauerue UOHHBIX peaKyuli 8 OP2AHUYECKOU XUMUU.
OKucIumenbHo-60CCMAHOBUMENbHbIE PEAKYUU 8 OP2AHUYECKOU
xumuu. Moenmudghuxayus opeanuveckux coeounenuii. I enemu-
yecKas c6s3b Mexcoy KIACCamu OpeaHu4eckux coeOuHeHul.
Jemoncmpayuu. Moodenu opeanuyeckux MonexyL.

2.3.2. Yeneso0opoowi

Ankansl. Dnekmponnoe u nPOCMpaHcmeeHHoe CmpoeHue Mo-
JieKkyavl memana. SPps-1 ubpuousayus opoumaneli amomos yenepo-
oa. I'omonoeuueckuil pso u obwas popmyna anxkarnos. Cucmema-
MUYecKas HOMEeHKIAmypa aikanos u paouxanos. Mzomepus
yenepooHozo ckenema ankanos. Ilonamue o KoHgopmayusx.
Qusuueckue ceolicmea AIKAHO8. 3AKOHOMEPHOCHU USMEHEHUSs.
Qusuyeckux ceovicmg. Xumuyeckue c0lCmM8a aikanog: eaioze-
HUpOBaHue, HUMpoganue, 0ecUOPUposanue, mepmuieckoe pas-
JI0JIce e (Nuponu3), 20peHue Kak 0OUH U3 OCHOBHBIX UCHOY-
HUKO8 MeNnd 8 NPOMbIUIEHHOCU U ObIMY, KAMAIUMu4eckoe
OKUCNieHue, KpeKuHe KaK cnocoobl NOIY4eHUs. 8AdCHEUUX coe-
OUHEeHUll 8 OP2AHUYECKOM CUHmEe3e, U30MePU3AYUs KAk cCnocob
HONYYeHUs 8bICOKOCOPMHO20 ben3una. Mexanuzm peakyuu c6o-
OOOHOPAOUKATLHO20 3aMeleHUs (Ha npumepe X10puposans



memana). Cunmemuyeckie cnocobvl nonyueHus arkanos. Memo-
Obl NONYYEeHUs. ANIKAHO8 U3 ANKUNI2AN02eHUA08 (peakyus Brop-
ya), 0eKapOOKCUIUPOBAHUEM CONEl KAPOOHOBBIX KUCIOM U
NEKMPOAUZOM PACBOPOS coell Kapbonoswvix Kuciom. Haxoorc-
Oenue anKkanos 8 npupooe u NPUMeHeHue aIKaHo8.
Huknoanxanvl. Cmpoenue monexyn yuxknoaikanos. Oowas
@opmyna yuxnoankanos. Homenxnamypa yuxnoanxanos. Hzo-
Mepus YUKNIOATKAHOG: Yy2NlepOOH020 CKeNema, MeNCKIACCo8asl,
npocmpancmeenHas (Yuc-mpanc-uzomepus). Hanpsoicennvie

u HenanpsicenHvie yuxwl. Cneyugura ceolicme YUKIOAIKAHOB
€ ManvIM pasmepom Yukada. Xumuieckue ceoticmea YuKkionpo-
nama: 2opeuue, peaKyuu npucoeourenus (2uopuposanue, npu-
CoeOUHEHUe 2a/102eH08, 2AN02eHO8000P0008, 800bL) U YUKIO2EK-
cana: eopemue, peakyuu paouKkanbHo20 3ameujeHus (Xi1opupo-
eanue, Humposanue). Ilonyuenue YUKIoOaIKaHos u3 aiKkaHos

U OULANIO2EHATKAHOB.

Ankenvl. DneKkmpoHHOe U NPOCMPAHCIBEHHOE CHPOEHUE MO-
JieKyavl amunena. Spz-I ubpuousayus opbumaneti amomos yenepo-
oa. o- u w-Ceszu. ['omonocuneckuii psao u obwas popmyaa anxe-
Ho8. Homenxnamypa ankenos. Hzomepus ankenos: yenepooHo2o
cKenema, NONONCeHUs, KpAmHoU C8:3u, NPOCMPAHCMBEEHHAs (2e0-
MempuuecKkas U3oMepus, Unu YUc-mpanc-usomMepus), Mexickuac-
cosas. Qusuueckue ceoticmea ankeros. Xumuyeckue c8olcmea
ankenog. Peaxyuu snexmpogunvrozo npucoedurerus Kax cno-
€06 nonyuenus hyHKYUOHATbHBIX NPOUIBOOHBIX Y2Ne8000PO-
008: 2u0puUposanuUe, 2a102eHUPO8aHUe, 2UOPO2aAL02eHUPOBA-
Hue, 2udpamayusl arkeHos. Mexanuzm snekmpopuibHo2o npucoeouHeH s
K ankenam. Ilpasuno Mapxoenuxoea u e2o

00vsICHeHUe ¢ MOYKU 3penus 2NeKmponHol meopuu. Paduxans-
Hoe npucoeounenue 6pomosooopooa K aiKeHam 8 NpUucymcmeu
nepexucetl. Bzaumodeticmsue aikeHo8 ¢ 6pOMOM U XJIOPOM 8 2A30801
¢asze npu evicoxou memnepamype unu na ceemy. Oxuc-

JleHue aiKeHos: 20petue, OKUCIeHUue KUCIOPOOOM 8 NPUCYM-
cmeuu xaopudoe nannaous (1) u meou (Il) (Baxep-npoyecc),
OKUCNeHUe KUCIOPOOOM 8 NPUCYMCMEUU cepebpa, OKUCAeHUe 20-
PAYUM ROOKUCTEHHbIM PACNBOPOM NEPMAHSAHAMA KANUSL, OKUC-
Jlenue nepmaneanamom kanus (peaxyua Baenepa), ozonupoea3s
Hue. Kauecmeennvle peaxyuu Ha 080tHYI0 c6a3b. [Ipombiuinen-
Hble U 1abopamopHbvle cnocobbl nonyuenus: ankenos. Ionyuenue
ANKeH08 0ecuopupoBanuem anKkanos,; peaxyueti IAUMUHUPOBAHUS
U3 CNUPMO8, 2aN02eHAIKAH08, Ju2anocenarkanos. llpasu-

710 3aiiyesa. [lonumepusayus anxenos. [lorumepusayus na xa-
manuzamopax Luenepa—~Hamma. [lonusmunen kax KpynHomoH-
HAJICHBIT NPOOYKM XUMUYECK020 npouzsoocmaa. Ilpumenenue
ANKEHO8 (IMuUleH U NPONUTIEH,).

Anxaduenvt. Knaccuguxayusi ankaouenos no 63auMHoMy
PAcnonodicenuio Kpamuuix ceazeti 8 moaexyae. Ocobennocmu
INEKMPOHHO20 U NPOCMPAHCIBEHHO20 CMPOEHUS CONPANCEHHBIX
ankaouenos. Obwas gpopmyna ankaouenos. Homenxiamypa u
usomepus ankaouerog. Qusuueckue ceolicmea ArKAOUEHO8.
Xumuueckue ceolicmea ankaoueHo8: peakyuu npucoeounenus
(eudpuposaniie, 2anoeeHUposanue), 20penust U NOIUMEPU3A-

yuu. 1,2- u 1,4-Ilpucoedunenue. Ionyuenue arkaouernos. Cun-
me3 6ymaouena uz oymana u smarona. Ilonumepusayus. Kayuy-
xu. Bxnao C. B. Jlebedesa 6 nonyueHue CuHmemu4ecko2o Kayyy-
Ka. Bynkanuzayus kayuyxos. Pesuna. Mnozoobpasue 6uoos
CUHMEMUYeCKUX Kay4yyKos, Ux c8oUCmed u npumeHeHue.
Ankunsl. InekmponHoe u RPOCMPaHCmMEEHHOe CIPOEHUe MO-
JleKynel ayemunena. SP-1 ubpuousayus opoumaneii amomos yaie-
pooa. ['omonocuneckuii psao u obwas popmyaa ankuros. Ho-



MEHKIamypa aikunos. Mzomepus ankunos: yeiepoorHo2o cKeie-
ma, nOI0AHCEHUsL KPAMHOIL C6:3U, MedcKaaccogas. Qusuyeckue
ce0licmea ankunos. Xumuueckue c60lcmea aikunos. Peakyuu
NPUCOCOUHEHUSI KAK CROCOO NOTYHeHUs NOTUMEPO8 U OpYeUx
noaesHvlx npoodykmos. I uopuposanue. Peaxyuu npucoeoune-

HUSL 2A7102€H08, 2A/102eHO08000P0008, 800bl. Tpumepuzayus u
Ooumepuzayus ayemunena. Peaxyuu 3amewenus. Kucnomuoie
CB0UICMBA AIKUHO8 C KOHYEeBOU MPOUHOU c6:a3b10. AyemuneHuovl.
Bzaumooeiicmeue ayemunenudos c eanoeenanrkanamu. I ope-

Hue ayemunena. OKucieHue aKUHO8 pacmeopom NePManHeanama
kanus. [lonyyenue ayemuneHa nUpoIu3OM Memaua u kapouo-
HolM Memo0om. CuHme3 aiKuHO8 anKUIUPOBaAHUEM AYEemuUIudo0s.
Ipumenenue ayemunena. I openue ayemunena Kax UCMoOYHUK
BbICOKOMEMNEPAMYPHO20 NAAMEHU OJIL CBAPKU U PE3KU MemaJ-
J108.

Apenvl. Ucmopus omxpeimus 6enzona. [lowsimue 06 apomamuyrocmu.
Ilpasuno Xiokkens. Hebenzouonwvie apomamuueckue

cucmemvl. CogpemenHble npedcmasietuuss 00 1eKMpOHHOM

u npocmpancmeenHom cmpoenuu benzona. Obwas opmyna ape-
Ho6. H30Mepust u HOMEeHKAamypa 20Mon0208 benzona. Mzomepus
ouzameleHHvIXx OeH30108 Ha npumepe Kcunono8. Pusuieckue
ceolicmea benzona. Xumuyeckue ceoticmea benzona. Peaxyuu
3ameweruss 6 OeH30AbHOM s0pe (ANeKMPoPUIbHOE 3aMmeuyerue):
2ano2eHuposane, HUMpoO8aHue, AIKUIUPOSanue, ayuiuposauue,
cynvuposanue. Mexanusm peaxyuu 21eKmpoduiIbHO20
samewenus. Peaxyuu npucoedunenus k OeH301y (2uopuposa-
HUe, eanoceHuposanue (Xiopuposanue na ceemy)). Peakyus zo-
perus. OcoOeHHOCmU XUMUYECKUX CBOUCTNE ANIKULOEH30108 HA
npumepe monayoad. Bzaumnoe enusnue amomos 6 monexyie mony-
ona. Ilpasuna opuenmayuu 3amecmumenceii 6 peakyusx 3ameuye-
HUS, CO2NACOBAHHASL U HECORNACOBAHNHAA Opuenmayus. Xiopu-
posanue monyona. Oxucienue arkuibeH30108 pacmeopom nep-
Maneanama xanus. 1 anocenuposanue arkunben3onos ¢ boKosyo
yenv. Humposanue numpobensona. Ilonyuenue bensona u e2o
2omono208. Ilpumenenue comonozoe beusona. llouamue o norusoepuvix
apenax, ux usuonocuyeckoe Oelicmeue Ha OpeaHusm

yenoseKd.

I'enemuueckas c643b MeHcOy pasiudHbIMU KIACCaMU yene-
6000p0006. Kauecmeennvle peaxyuu na nenpeoenvuble yeneo-
00poobL.

T'anozenonpoussoouvie yene000po00s. DneKmpoHHoe

CmpoeHuUe 2an02eHonPouU3800HbIX Yele6000po0os. Peaxyuu 3a-
MeWeHUs 2a102eHA HA 2UOPOKCUTL, HUMPOSPYNNY, YUAHOSPYNRY),
amurnoepynny. Jlelicmaue Ha 2an102eHnpouU38oo0Hble 600HO20 U
cnupmogoeo pacmeopa wienoqu. Cpashenue peakyuoHHol cno-
cOOHOCMU ANKUT-, GUHUTI-, (henun- U beH3uneano2eHu0os. Bzau-
Modelicmaue Oueano2eHaIKanos ¢ MasHuem u yunkom. Ilouamue
0 Memanioopeanuieckux coeOunenusx. Masnuiiopeanuueckue
coedunenust. Peakmue ['punvspa. Hcnonvsosanue 2anoeeno-
NPOU3B00HBIX 8 DLIMY, MEXHUKE U 8 CUHMESE.

Jemoncmpayuu. 1. Cocmasnenue mooeneti MOAEKY AIKAHOS.

2. Bpomuposanue eexcana na ceemy. 3. I openue memana, smuienda,
ayemunena. 4. OmHouieHue Memana, Smuiena, ayemuiena

u 6eH301a K pacmeopam NePMAHeanama Kaaus u OpomHou ode.
5. Ilonyuenue smunena peaxyue oecuopamayuu smauoia. 6. Ilo-
JIyuenue ayemuiena euopoausom xapouoa kavyus. 7. Oxucie-
Hue MOxY0aa pacmeopom nepmaneanama kanus. 8. Ionyuenue
cmupona denoaumepusayueli NOIUCMUPOIa U UCNbIMAHue e2o om-
HOWeHUA K pacmeopy NepMaHeanama Kaius.

2.3.3. Kucropodcooepocawue opeanuyeckue coeOuHenus



Cnupmul. Knaccughuxayus, HomeHKIAmMypa u usomepusl

cnupmos. I'omonocuueckuii pso u odwas popmyia npeoeibHbix
00HOAMOMHBIX cnupmog. Qusuueckue c8OUCMEA NPedeIbHbIX 00-
HOAMOMHbBIX CRupmos. Booopoouas csa3s medcoy monexyiramu u

ee enuAHUe HA uzudecKue ceolicmsea cnupmog. Xumuieckue
ceolicmea cnupmos: KUCIomHule ceolicmaa (83aumooelicmaue ¢ Ha-
mpuem Kaxk cnocob yCmano8neH sl Haanudus 2UOpOKCOZPYnnbl);
peaxyuuy 3ameweHuss 2UOPOKCUTLHOU 2PYNNbL HA 20102€H KAK
CNOCOO NONYyUeHUs: pacmeopumenetl; MeiCMONEKYIAPHAS U 6HY-
MPUMOTIEKYAAPHAS Oecudpamayusi; 00pazoeanue CLONCHbIX dPu-
PO8 € HEOP2AHUYECKUMU U OP2AHUYECKUMU KUCTOMAMU, 2ope-

Hue, oKucieHue okcuoom meou (I1), noOKUcIeHHbIM pacmeopom
nepMaHeanama Kaaus, XpomMo8ol CMecvio, peakyuu y2neeo0o-
pooHozo padukana. CpagHeHue peakyuoHHOl cnocodHoCmuU
NePEUYHBIX, BMOPUUHBIX U MPEMUUHBIX OOHOAMOMHBIX CHUPIMOG

6 peakyuu 3amewerus. Ankoeonamel. 1 uoponus, arkuiu-

posarue (cunmes npocmuix 3¢hupos no Bunvsimcony). Ipupuol
gocgopruvix kucrom. Ponv mono-, ou- u mpughocghamos 6 buoxumuieckux
npoyeccax. IIpomvluinennviti cunmes memanona. Ilo-

JIydeHue SManona. peakyus Opocenus 2a0K03bl, CUOPAMayus
omunena. lpumenenue memarnona u s3manona. Qusuonozuieckoe
Oeticmeue Memanoaa u dMaHoaa Ha Op2anu3m uenogexa. Muozoamommule
cnupmol. DMUNEH2IUKONb U 2TUYEPUH KAK Npedcmasu-

menu npedenbHbIX MHO2OAMOMHbLIX CRUPMOS, UX pusuieckue u
Xumuyeckue ceovicmea. Kauecmeennas peaxyus Ha MHO20amom-
Hble CRUpMbL U ee npUMeHeHue 05 PACNO3HABAHUS 2IUYEPUHA

6 cocmage kocmemuueckux cpeocms. Cunmes OUOKCAHA U3 dIMUeH-
enuxons. Tokcuunocms smunenenuxois. llpakmuyeckoe npume-
Henue SMUNEHSTUKOTIA U 2TUYEPUHA.

IIpocmule 3¢hupul Kak uzomepuvl npedenbHblX 0OHOAMOMHBIX
chupmos. Cpasuenue ux Qu3uiecKux u XuMu4eckux coucma co
cnupmamu. Peaxyus pacwennenus npocmoix 2¢hupos u0008000-
pooom. [lepokcudvl npocmvix 3Qpupos, mepvl HPEOOCHMOPONCHOCHU
npu pabome ¢ HUMU.

Denonvl. Cmpoenue, usomepus U HOMEHKIAmypa QeHonos.
Bzaumnoe snusnue amomog 6 monexyne gpenona. Puzuyeckue u
Xumuyeckue ceoucmea Genona u kpesonos. Kucromuwvie ceoui-
cmea (eHon08 8 CpagHeHUuL co CRUPMAaMu. peaKyuy ¢ Hampuem,
2uopokcuoom nampus. Peaxyuu 3amewenus @ 6eH301bHOM

KonbYye (2anoeenuposanue (bpomuposanue), Humposanue). Ilpocmoie
aghupul enonos. Oxucnenue genonos. Kauwecmaenmoie pe-

axyuu Ha penon. Ionyuenue penona. llpumenenue genona.
Kapbonunvuvie coeounenus. Anvoezudvl u kemonwl. Dnex-
MPOHHOE U NPOCMPAHCNBEHHOE CIPOeHUe KAPOOHUTLHOU SPYh-

nbl, ee NOIIPHOCMb U noaspusyemocms. Knaccuguxayus arvoe2uoos
u kemonog. Cmpoenue npedenvhvlx anvoecudos. I omonocuveckui
PAO, HOMEHKAAMYPA, U30MEPUsl NPeOebHbIX

anvoecudos. Cmpoenue monexynvl ayemona. I omonozuueckuii

Ps0, HOMEHKAamypa u uzomepus kemornog. Obwas popmyna npe-
OeNbHbIX Alb0ecUud0s u kemonos. Dusuueckue ceoticmea gop-
Manvoezuoa, ayemanvoezuoa, ayemona. Iowsmue o kemo-enonv4l
HOU maymomepuu KapOOHUIbHBIX cOeOUHeHUll. XumuuecKkue
CBOLCMBA NPedeNbHbIX anb0e2Udos U Kemonos. Mexanusm peaxyuu
HYKI€0DUIbHO20 NPUCOeOUHeHUsl N0 KAPOOHUTLHOU cpynne.
Peaxyuu npucoedunenus 600vl, cnupmos, yuaHo8000pooa

u euopocynvgpuma nampus. [lonyuenue ayemaneii u kemanet.
CpasHenue peakxyuoHHOU CHOCOOHOCTU AbOEUO08 U KEMOHO8

8 peaxkyusax npucoedunenus. Peaxyuu 3amewenus amomos 6o-
00poda npu yenepooHom amome Ha eanozen. Ilonumepusayus
Gopmanvoecuda u ayemanvoecuda. Cunmes cnupmos 83aumooetcmauem



KapOOHUNbHBIX coeOuHeHull ¢ peakmugom I punvsapa.

Oxucnenue xapbonunbHulx coeounenuii. Ocobennocmu pe-
axyuu oxucaenus ayemona. CpasHerie OKUCTEHUS ATbOeUO08

u kemono8. I uopuposanue. Boccmanosnenue xapOoHUIbHBIX CO-
eouHenuti ¢ cnupmol. Kauecmeennvie peakyuu Ha anb0e2uoHyo
2pynny (peakyusi «cepebpsiHo2o 3epKaIay, 83aumooelicmaue

¢ euopokcudom meou (I1)). Anb0onvHO-KpPOmMoHo8ast KOHOEHCAyUs.
anvoez2uoos u kemonos. Ocobennocmu gopmanvoezuoa. Ilo-
JIyYeHUe NPedeNbHbIX alb0e2Ud08: OKUCIeHUe CRUPMO8, 2uopa-
mayus ayemunena (peaxyus Kyuepoesa), oxucnenuem smunena
KUCTIOPOOOM 8 npucymemeuu xaopuda nannaous (Il). Honyye-
HUe ayemoHa OKUCIeHUeM NPOnanona-2 u pasiodceHuem Kaib-
yuesotli unu bapuesol coau yKCycHou kuciomol. Tokcuynocmo
anvoez2uoos. Basicnetiwiue npedcmasumenu anb0e2udos u Kemo-
HO8. (hopmanvoeaud, YKCYCHblll anb0ecuod, ayemon u ux npaxkmu-
yecKoe UCNoIb308aHUe.

Kapb6onosvie kucrome. Cmpoenue npedenvhbix 00HOOCHOG-

HbIX Kapbonoswix kucrom. Knaccugurayus, usomepus u Ho-
MeHKIamypa KapooHo8bIX KUciom. DNeKmponHoe U RPpOCmpaH-
cmeeHHoe cmpoenue KapooKcunbHot epynnul. 1 omonozuueckuti
pA0 u obwas opmyna npedenbHviX 00HOOCHOBHLIX KapOOHO-
evlx Kucnom. Qusuueckue ceolicmea npedenbHbIX 00HOOCHO8-
HbIX KApOOHOBBIX KUCIOM HA NpuMepe MypasbuHoU, YKCYCHO,
NPONUOHOB0, NATbMUMUHOBOU U CIMeapuHo8ol Kuciom. Booo-
POOHbIe C643U, accoyuayus Kapoonoevlx Kuciom. Xumuyeckue
cgolicmaa npedeibHbiX 0OHOOCHOBHBIX KAPOOHOBLIX KUCIOM.
Kucrnommuvie ceoticmea (usmenerue okpacku UHOUKAMOPOS, peax-
Yuu ¢ aKMUGHLIMU MEMATNAMU, OCHOBHBIMU OKCUOAMU, OCHOBA-
HusMuU, conamu). Mzmenenue cuibl KapOOHOBbIX KUCIOM NPU
68edenul OOHOPHBIX U AKYENnmopHuIX 3amecmumeneti. Bzaumo-
Oelicmaue KapOOHOBbIX KUCIOM CO Chupmamu (peaxyus smepugu-
Kayuu), 00pamumocms peakyuu, Mexanusm peakyuu smepugurayuu.
Tanocenupoganue kapboHo8bIX KUCIOM 8 DOKOBYIO Yenb.
Ocobennocmu Xumu4eckux coucme mypasbunou kuciomot. Ilo-
JydeHue npeoeibHblx 00HOOCHOBHBIX KAPOOHOBLIX KUCIOM.:
OKUCTIeHUe ANb0e2UO08, OKUCTeHUe NEPEULHBIX CRUPIO8, OKUC-
JleHue anKkanoe u aiKeHos, CUOPOIUIOM 2EMUHATLHBIX MPULANO-
2enu008. Bzaumooeiicmeuem peaxmuea I punvapa c yanekucivim
eazom. Ionyuenue mypagounol u yKCycHOU KUCIO0M 6 npo-
motuaennocmu. Ipumenenue Mypasourou 1 YKCyCHOU KUCIOM.
lsyxocnoeHuie kapbonosvie Kuciomul: 0bwue cnocobwvl no-
JIyHeHust, 0COOeHHOCMU Xumuyeckux ceoticms. Ll]asenesas u ma-
JIOHOBASL KUCTIOMA KAK NPeOCmasumeny OUKapOOHO8bIX KUCIOM.
Cunmesvl Ha OCHO8e MAOH08020 dupa. Aneudpuosl u umuosl
OUKAPOOHOBBIX KUCTIOM.

Henpeoenvuvle u apomamuyeckue Kuciomei: ocobennocmu

ux cmpoenus u ceoticms. [Ipumenenue OeH30UHOU KUCIOMDL.
Apomamuueckue ouxapboHogvie Kuciomsl (pmanesas, usogpma-
Jle6as u mepepmanedas KUCIOMbL): NPOMbIULTIEHHbLE MEMOObL NOLYYEeHUs.
u npumenenue. Ilonamue o 2uOpoKkcuKapOOHOBLIX KiC-

JIOMax u ux npeocmasumenax Mojil04HoU, TUMOHHOU, AOI0YHOU U
BUHHOU KUCTIOMAX.

Buicuue npedenvHule u HenpedenvHvle KapOOHOBble KUCILO-

mol. 3Hauenue u npumMeHeHue KapOOHOBbIX KUCIOM.
DyHKyuoHanbHbIEe NPOU3BOOHbIE KAPOOHOBLIX KUCIOM.
Xnopaneudpuovl u aneudpuosl KapOoHOBbIX KUCTIOM.: HOTY-
yeHue, 2udpoaus. Bzaumooeticmsue X10paneuopuo08 ¢ HyKieopuibHbIMu
peazenmamu. Ilonyuenue croxicnvix 3¢hupos c uc-

ROIb308AHUEM XOPAHSUOPUOO8 U AHSUOPUOOB KUCTIOM.
Crnooicnvie 3¢pupsl. CmpoeHrie, HOMEHKAAMYPA U U30OMepUs



cnodicHbIX 3pupos. Cnodicuvie dghupvl Kax uzomepuvl KapOOHOBbIX
Kucaom (mexcknaccosas usomepus). Cpaenenue Gusuueckux
CBOLICMB U PeaKYUOHHOU CNOCOOHOCIU CILOICHBIX DPUPOS U U30-
MEPHBIX UM KapbOHOBbIX Kuciom. 1 udpoaus ciodicHoix 3¢hupos.
Cnocobbl nonyueHus C10H#CHbIX dPUpos. smepudurayus KapooHOBbIX
KUCTIOM, ayUIUPOBAHUE CHUPIMOS U AIKO2OIAMO8
2an02eHaH2UpUOamMu

U QHEUOPUOAMU, ATKUIUPOBAHUE KAPOOK-

cunam-uono8. Cunmes crodxicuvix 3¢upos genonos. Crodxchvie
aghupul neopeanuueckux kuciom. Humpoaenuyepun. Ilpumene-
HUe CTIONCHBIX hupoe 8 nuuesoll u naphromepHoll npomMvliL-
JIEHHOCU.

Amuoer kKapooHo8bIX KUCIOM: NOTYYEHUe U CEOUCMEA HA

npumepe ayemamuod.

Tlonamue o numpunax kapbonoswix xuciom. Lfuanzuo-

DUHbL.

Conu kKapboHOoBbIX KUCIOM, UX THEPMUYECKOe PA3T0JICe e

6 npucymcmeuu wjerouu. Cunmes KapOOHUNLHBIX COEOUHEHUN
PaznodicenHuemM Kanbyuegwblx coeli KapOoHOBbIX KUCIOM.
Lemoncmpayuu. 1. Baumooeticmaue nampusi ¢ SMaHOIOM.

2. Oxucnenue smarnona oxkcuoom meou (Il). 3. I'openue smanona.
4. Bzaumodeticmsue mpem-0ymuno8020 Cnupma ¢ CONAHOU KUCI0-
moii. 5. Hooogopmuas peakyus. 6. Onpedenerue anboecudos
npu nomMowu Kavecmeaennvlx peaxyuii. 7. Oxucienue anvoecu-
0086 NepmMaH2aHamom Kaus.

Jlabopamopnvie onvimot. 1. Ceoticmea smuno6o2o cnupma.

2. Ceoticmsa enuyepuna. 3. Ceovicmea ¢penona. 4. Ceoticmsa gop-
manuna. 5. Ceoticmea yxcycrotl kuciomsl. 6. Conu kapooHoevix
KUCTIOM.

2.3.4. Azom- u cepocooepaicawjue coeOuHeHus
Humpocoeounenus. nexkmponnoe cmpoenue Humpo-

epynnut. Ilonyyenue numpocoeounenuii. Boccmanognenue numpoapenos
8 amMuHbvl. Apomamuyeckue HUMPOCOeOUHEeHUs.

Axyenmopuvle ceoticmea HUMpozpynnwl. Anb00abHO-KPOMOHO8AS.
KOHOeHcayus HumpocoeouneHul. Bapviguameie seujecmaa.
Amunvl. Knaccughuxayus no muny yeneeo0opoonoco paou-

KAna u Yuciy amMuHozpynn e Mojaexyie, HOMeHKIamypa, usome-
pus amunos. Ilepsuunvie, 6mopuunsie u mpemuunsvle amMuHbl.
Drnexmponnoe u RpOCMpaHcmeeHHoe CImpoeHie NPedeIbHbIX AMU-
H08. Du3suueckue cOUCMEA AMUHO8. AMUHBL KaK OpeaHudeckue
ocHosaHus: peaxyuu ¢ 600ot, kuciomamu. Conu arKuIaMMo-
Hus. Peakyust copenust amunos. AnKuiupoganue u ayuiuposa-
Hue amunos. Peaxyuu amunos c azomucmou kuciomou. Ilonamue
0 UemeepmuyHblX AMMOHUEBLIX OCHOGaHUAX. Humpo3sa-

MuHbl. Memoowl udenmughuxayuy nepeuyHblX, GMOPULHLIX U
mpemuunvlx amunog. Ilonyuenue amunos arkuiuposanuem
AMMUAKA U 60CCMAHOBACHUEM HUMPONPOU3BOOHBIX Y2N1e6000PO-
008, u3 cnupmos. llpumenenue amunos é hapmayesmuueckor
npomvluiieHHocmu. Apomamuuecxkue amunvl. AHUIUNH KaK npeo-
cmasumens apomamuieckux amunos. Cmpoenue anununa. Bza-
UMHOe 8IUAHUE SPYNN AMOMO8 8 MOIeKYle AHUNUHA. Bruanue
3amecmumeneii 8 APOMAMULECKOM SI0pe HA KUCTOMHbLE U OCHOB-
Hble ceoticmea apunamunos. Ilpuuunst ocrabieHus 0CHOBHbIX
CBOLCM8 AHUTUHA 8 CPABHEHUU C AMUHAMU NPEOerbHO20 PAOA.
Xumuueckue colicmea AHUIUHA: OCHOBHbLE CEOLICMEA (83aUMO-
Oeticmeue ¢ KUCTOMAaMmu), peaKyuu 3ameuyeis 8 apomMamuieckoe
A0po (eanoeenuposanue (83aumooeticmeue ¢ OpoOMHOU 60001),
HUMpoganue (83aumooeiicmsue ¢ a30mHol KUCIOmMoll), cyivguposanue);
OKUCneHue; arKUIUpPosanue U Ayuiuposanue no amomy

azoma). 3awuma amMuHoSpynnbL NPU PEaAKYUY HUMpPOBAHUS



anununa. Ayemanunuo. /uazocoeounenus. [uazomuposanue
nepeuuHblX apuiamunos. Peaxyuu ouazocoedunenuii ¢ gvioenenuem
azoma. Ycnoeus azocouemanus, azo- u OUA30COCMABAIOWUe.
A3okpacumenu, 3a8ucumocms ux cmpoenus om pH

cpedvi. Unouxamopul. [lonyuenue anununa (peakyus 3unu-

Ha). AHUTUH KAK cblpbe 0151 NPOU3800CMBA AHUNUHOBIX KPd-
cumenetl. Cunme3sul Ha OCHO8e AHUIUHA.

Cepoopeanuueckue coedunenus. Ilpedcmasnenue o ce-
poopeanuieckux coeounenusx. Ocobennocmu ux cmpoenus

U ceoticma. 3Hayenue cepoopeaHuteckux coOeOUHeHUl.
T'emepoyuxnvl. A30m-, KUCIOPOO- U cepocodepicalyue cemepoyUKIbI.
Dypan, nuppon, muogen u umMuoason Kaxk npedcmasumen
NAMUYIEHHbIX 2emepoyurnos. Ilpupoda apomamuunocmu
HAMUYUTEHHBIX 2eMePOYUKNO0S. DNeKMPOHHOE CINPOEHUE MOEKYIlbl
nuppoaa, apomamuyeckuii xapaxmep moaexynsl. Kuciomusvie
cgoticmea nuppoaa. Peaxyuu euopuposanus cemepoyuxios.
Tonsamue o npupoouvix nopupunax — xaopoguiie u ceme.
Obwue npedcmasnenuss 00 ux poau 8 Hcusol npupooe. Ilupuoun
KaK npeocmasumens WecmudieHHbIX 2emepoyurios. 1eKmpoHHoe
cmpoeHue MONeKy bl NUPUOUHA, apoMamu4ecKull xapaxmep
monexyavl. OcHognvle ceoticmea nupuouna. Pasnuuue 6 nposenenuu
OCHOBHBIX CEOUICNE NUPPOIA U RUpUOUHA. Peakyuu nupuouna:
aneKmpouibHoe 3amelerue, CUOPUPosanue, 3ameleHue

amomoe 8000poda 8 -nonodxceHuu Ha eudpoxcozpynny. Iuxonunu
u ux oxucnenue. Kemo-enonvnas maymomepus f-euopoxcunupuouna.
Taymomepus f-eudpoxcunupuouna u ypayuia.

IIpeocmasnenue 06 umudazone, nunepuoune, NUpUMUOUHe,

UHOOJe, HUKOMUHe, amponute, ckamore, pyppypone, eucmuoune,
ucmamume, nypune, NypuHo8vlx u NUPUMUOUHOBLIX OCHOBAHUSIX.
Jlemoncmpayuu. 1. OcnosHule cgoticmea amunos. 2. Kauecmeennvle
peaxyuu Ha anuaun. 3. AHUIUHOGble Kpacumenu.

4. Obpasywl cemepoyuKIU4ecKUx cOeOUHeHul.

2.3.5. Buonoeuyecku akmusHvle geujecmed

Kupul kax crooicnvle dpupel enuyepuna u eblcuux Kap-

b6oHogwIx KUciom. PacmumensbHuie u JCUBOMHbIE JHCUPDL, UX COCMAB.
Qusuueckue colicmea JHcupos. Xumudeckue ce0lCmad HCupog:
euopupoganue, okucienue. Ilepoxcuonoe oxucnerue iHupos.
IIpocopkanue srcupos. I uoponus uny oMulieHue HCUupos Kax
CNOCOO NPOMBIUIEHHO20 NOTYYEHUsl COell BbICULUX KAPOOHO-

evix kucnom. I uopocenuszayus scupos. Ipumenenue scupos.

Mpuina xax conu svicuiux kapboroguix kuciom. Morwowue cgoti-
cmea moina. Ilpedcmasnenue o aunuoax. Obwue npedcmasnetus

0 buonocUUecKUX PYHKYUAX TURUOO0S.

Venesoowvr. Obwas opmyna yeneeooos. Knaccugpurayus
yenego0os. Mono-, onueo- u noaucaxapuowl. Quzuieckue ceoli-
CMBA U HaxodHcOeHUe Y2neeo008 8 Npupooe (Ha npumepe 2uoKo3bl

u gppyxkmosuwt). Jlunetinasa u yuxnuyeckas popmul enioKo3ul

u ¢ppyxkmosvel. [lupanosuvl u gypanosvl. Popmynser Quuepa u
Xeyopca. Ilonsamue o maymomepuu Kax guoe uzomepuu Mexicoy
Yukauyeckoul u uHetHou gpopmamu. Onmudeckas uzomepust
2NII0KO03bl. XumuiecKkue c8olCmea 2oK03bl. OKUCIEHUE XA0PHOU
unU OPOMHOI 8000, OKUCTIEHUE A30MHOU KUCIOMOU, 80CCMAHO0G-
JleHue 8 WecmuamomMHulli CRUpm, ayuiuposanue, arKUIUposanue,
uzoMepu3ayus, KaiecmeeHHvle peaKyuu Ha 2aKo3y (IKc-
nepumMeHmanbHble 00KA3AMeNbCMEa HaAuius anb0ecUOHO U
CRUPMOBbIX 2PYNN 8 2NI0K03€e), CHUPMOBOE, MOJOYHOKUCTO®,
NPONUOHOBOKUCIOE U MACTAHOKUCAOE bpodicerue. [ TuKo3uoHblil
2uopoxcun, e2o cneyuguyeckue ceovcmea. Ilonamue o enuxosu-
oax. Ilonsamue o enoxo3udax, ux HaxodcoeHuu ¢ npupooe. Ilo-
Jyuenue 2nokosvl. PpyKmosa Kax uzomep eniokosvl. Pubosa



u 0ezokcupubosa. Ilpumenenue u buonozuyeckas poiwb yaieso-
006. Okucnenue y21e80008 — UCMOYHUK IHEPSUU HCUBLIX OP2a-
HU3MOS.

Lucaxapuowl. Caxapo3sa kak npeocmasumenb He80CCMAHAG-
ausarowux oucaxapudos. Cmpoenue, Qusuyeckue u xumuie-
cKue ceolicmea caxapo3svl. Manvmosa, 1axmosa u yeanoouosa:
ux cmpoetue, pusuueckue u xumudeckue cgoticmaa. I uoponus
Oucaxapuoos. Ilonyuenue caxapa uz caxapuoii ceexnvi. Ilpume-
HeHue caxaposul.

Ionucaxapuovl. Kpaxman, enuxoeen u yeanonoza xax ouo-
Jo2uneckue nonumepwl. Kpaxman kax cmecy amunossl U amuno-
neKmuHa, e2o Qusuieckue ceoticmsa. Xumuueckue couUcmsa
Kpaxmana.: 2uoOponu3s, KaueCmeenHds peakyus ¢ Uo0oM U ee npu-
MeHeHue 0151 0OHAPYICEHUs KpAXMANa 8 NPOOYKMAX NUMAHUS.
Tnukoeen: ocobennocmu cmpoenus u ceoticms. Llennonosa:
cmpoenue u uzuyeckue ceolicmea. Xumudeckue ceoticmsa yei-
JIO03bL: 2UOPOU3, 0OPA308aAHUE CLOANCHBIX 3pupos. [Ipumene-
Hue Kpaxmana u yeantonossl. Ilpakmuueckoe 3Havenue nomca-
xapuoos. [lonamue o npouzeoocmee bymacu.

Hyxneunosvie kucnomoi. Hyxneosuowi. Hyxneomuowt. Hy-
KIeUHOBble KUCIOMbl KaK npupooHuvie noaumepsl. Cocmag u
cmpoenue nykneunogvix kuciom ({HK u PHK). ['uopoaus uy-
KAEUHOBIX KUCaom. Pob HyKIeUHOB8bIX KUCIOM 8 Jcu3Heoest-
menvrocmu opeanuzmos. Pyuxkyuu JJTHK u PHK. Komnaemen-
maprocms. I enemuueckuii kod. Hccredosanue cocmasa J[HK
Yenoexa U e2o NpaKkmuyeckoe 3HaveHue.

Amunoxucnomer. Cocmas, cmpoenue u HOMEHKIamypa amuno-
kucirom. I omonozuyeckuii psao npedenvHulx amunoxuciom. M3omepus
npeoenvublx amunoxuciom. Onmuueckas uzomepus.

Qusuueckue ceoticmsea npedenvHvlx amunoxuciom. OcHogHvle
amunokuciomvl, oopazyowue beaxu. Cnocobvl noryyeHus amu-
HOKUCAOM. AMUHOKUCTIOMbL KAK amgpomephbvle opeanuyeckue co-
eouHeHusl, pagrogecus 8 pacmeopax amunokuciom. Ceoticmsa
AMUHOKUCTIOM: KUCTIOMHbLE U OCHOBHbIE CBOUCMEA, U30INEKMPULECKAs
MOYKA; ANKUTUPOBAHUE U AYUTUPOBAHUE AMUHOSPYN-

nul, smepudurayus,; peaxyuu ¢ azomucmoi kuciomotil. Kaue-
CMBEeHHble PeaKyul Ha AMUHOKUCIOMBL ¢ 2UuOpoxcudom meou (1),
HuHeuopuHom, 2,4-ounumpoghmopbensonom. Cneyugpuueckue
Kayecmeennvle peakyuu Ha apoMamuyeckue u 2emepoyuriu-
yecKue aMUHOKUCIOMbL C KOHYEHMPUPOBAHHOU A30MHOU KUCTO-
moti, Ha yucmeun ¢ ayemamom ceunya (I1). Illonamue o yuxkaiuueckux
aAMUOax — IAKMAaMax u ouxemonunepazunax. buonozu-

yeckoe 3uavenue o-amunoxuciom. Obracmu npumenenus amuno-
KUciom.

Ilenmuowi, ux cmpoenue. Ilenmuonas cészv. Amuouwlii xa-
paxmep nenmudnoii ceszu. Cunmes nenmudos. I uoponus nenmu-
008.

Benxu xax npupoomnsie 6uonoaumepsl. Cocmas u cmpoenue
benkos. Ilepsuunas cmpyxkmypa 6eikos. Xumuueckue memoovl
YCMAHOBNEH UL AMUHOKUCTIOMHO20 COCMABA U NOCAE008AMENbHOCHIU.
Depmenmamusuviii cudpoaus beikos. Bmopuunas cmpyx-

mypa 6enkog: o-cnupanw, f-cmpykmypa. Tpemuunas u vemeep-
muunas cmpykmypa 6enxos. Jucyib@uonvie Mocmuxu 1 UoOHHbIE
U 8aH-0ep-6aanbCossvl (2uopopodHvie) e3aumodeticmeust. Xumu-
yecKue ceolicmea OenKos: 2uopoIU3, 0eHamypayus, KauecmeeH-
Hbie (Yeemuvie) peakyuu Ha oenxu. Ilpespawenus 6eaxkos nuwu
6 opeanuzme. buonozuueckue gynxyuu 6enxos. Jocmudicenus

6 U3YYeHUU CIMPOeHUs U CUHMe3a DelKos.

Hemoncmpayuu. 1. Pacmeopumocms y21e600086 6 8o0e u 3maro-
ne. 2. Obpasybl aMUHOKUCTION.



Jlabopamopusie onvimot. 1. Ceoticmaa enroxosvl. 2. OnpedeneHue
Kpaxmana 8 npooykmax numanus. 3. Kupwi u ux ceoticmea.

4. [[eemuvie peakyuu 6e1K08.

2.3.6. Bvicokomonekynsiprvle coeOuHerus

OcnogHbie NOHAMUSA 8bICOKOMONEKVAAPHBIX COeOuHe-

HUl: MOHOMeD, NOJUMED, CIMPYKIMYPHOE 36€HO, CIeneHb noaumMe-
puzayuu. OcHogHble CROCOObI NOLYHEHUS 8bICOKOMONEKVIAD-

HbIX COCOUHEHUI. Peakyuu NOAUMepU3ayuL U NOIUKOHOeHCa-
yuu. Cononumepuzayus. Cmpoenue u cmpykmypa noIUMepos.
3asucumocmso ceoticms noaumepos om cmpoenus moaexkyi. Knac-
cuurayus NOTUMEPOS: NAACIMACCL (MIACMUKL), JACOMEDbL
(kayuyku), onoxkua, komnozumsl. Cogpemennvie NAACMMACCH
(nracmuxu) (ROIUIMUIEH, NOTURPONUTEH, NOJUCMUPOT, NOAU-
BUHUIXTOPUO, hmoponnacm, noaudmuienmepepmanam, akpun-oy-
MmaoueH-cmupobHblI NAACMUK, noauxkapoonamsi). Tepmonna-
cmuuHbvle U mepmopeaxmuguvle noaumepsl. Penongpopmansoe-

euonvie cmoavl. Komnosumusie mamepuanet. Ilepcnexmugut
UCNONBL30BAHUA KOMROZUMHBIX MAMEPUANO8. Yenennacmuxu.
Bonoxua, ux xnaccuguxayus. Ilpupoonvle u xumuyeckue 8o-
nokHa. Mckyccmeennvle u cunmemudeckue 8oaokHa. Ilonamue o
sucko3e u ayemamuom gonoxue. Ilonusgpupnuie u nonuamuoHsie
80J0KHA, UX cmpoeHue, ceoticmea. Ilpakmuueckoe ucnonb3086a-
HUe 8010KOH. Dnacmomepol. IIpupoonvlii u cunmemu4ecKull Kay-
yyk. Pesuna u 26onum. Ipumenenue nonumepos. Cunmemuueckue
naenxu. Membpansi. Hogvle mexnonozuu danvHeliue2o
COBEPULEHCMBOBAHUS NOIUMEPHBIX MAMEPUATO8.
Jemoncmpayuu. 1. Obpasysi nracmuxos. 2. Konnexyus eono-
kon. 3. I[lonuxonoencayus smuneHenuKkons ¢ mepegpmanesou
KUCTIOMOIL.

Jlabopamopnvie onvimel. OmuouieHue CUHMeMU4ecKux 6010KOH
K pacmeopam KUciom u wenoyel.

2.4. Xumus u dsrcu3Ho

2.4.1. Xumuuecxasn mexHonozus

(Xumus 6 npomviutiennocmiu)

Ocnognvie npunyunst xumudeckoi mexunonozuu. O6-

wue npedcmagnenuus 0 NPOMbIULIEHHBIX CHOCODAX NONYYeHUs
XUMUYECKUX Beljecms.

IIpou3600cmeo cepHOll KUCIOMbL KOHMAKMHBIM CHOCOOOM.
Xumuzm npoyecca. Cvipwbe 0115 npouzg00Cmaa CepHoll KUCI0MbL.
Texnonozuueckas cxema npoyecca, npoyeccovl U annapamoi.
Mexanusm kamanumuyeckoz2o oeticmsusi okcuoa eanaoust (V).
IIpouzsoocmeo ammuara. Xumusm npoyecca. Onpedenenue
ONMUMANBHBIX YCI08UL npogedeHus peakyuu. Ipunyun yup-
KYIAYUU U €20 peanu3ayusi 8 MexHOI02UYecKoll cxeme.
Memannypeus. Yepnas memannypeus. [Ipouzeoocmeo uyzyua.
Jlomenuwiii npoyecc (cvipbe, YCMpPOUcmeo 0OMeHHOU neyu, XUMU3M
npoyecca). [Ipouzeoocmeo cmanu 6 mapmenosckou neuu. Ilpouzsoocmeo
cmanu 8 KUCI0poOHOM KOHEepmepe U 8 2NeKmponeyax.

IIpamoii memoo nonyyenus sicenesa u3 pyosl. L{eemnas memaniypaus.
Opeanuueckuti cunmes. Ilpomviuinennas opeanuyeckast

xumus. OcHOBHOU U MOHKUU opeanudeckuil cunmes. Haubonee
KPYNHOMOHHANCHBLE NPOU3BOOCNEA OP2AHUYECKUX COCOUHEHU.
IIpouzeoocmeo memanona. Ilonyuenue ykcycHot Kuciomeol u
@opmanvoezuda uz memarnona. Ilonyyenue ayemama yeanonossl.
Coipve 01151 opeanuueckoi npomviuinenHocmu. Ipobaema
0mx0008 U no60uHLIX NPoOyKkmos. CuHmessl Ha OCHO8E CUHME3-
easa.

2.4.2. Xumus u sxonocus



Xumuueckoe 3azpsizHeHue oxkpyicarougeli cpeobvl u e2o
nocaeocmaus. IKono2us u npodiemMa OXpamsl OKpyxcaoujeli cpe-
Obl. «3enenasy xumus.

Jlemoncmpayuu. 1. Coipbe 015 npouzso0cmea cepHoll KUCio-
mul. 2. Moodenw kunswezo cros. 3. XKenesnas pyoa. 4. Obpasyul
CN1a808 dicenesd.

2.4.3. Xumus u s3Hepeemuxa

Ipupoonuvle ucmounuxu yenes00opo0dos. Ipupoonuiii u
HONYMHbIU HehMAHOU 2a3bl, UX COCMAs U Ucnonv3oearue. Hegpmo
Kak cmecs yenego0opodos. Cocmas Hedpmu u ee nepepabomxa.
Ilepsuunas u emopuynas nepepabomra nepmu. [lepezonka neg-
mu. Kpexune. Pugpopmune. Hegpmenpooykmei. Okmanosoe 4ucio
benzuna. Oxpana okpyscaroweli cpedvl npu Hegpmenepepabomie
u mparcnopmuposke Hegpmenpooykmos. Kamernnulii yeons. Kok-
cosanue yens. Iasuurayus yens. Ixonozuueckue npooiemol,
B03HUKAIOWIE NPU UCNOIb308AHUU VTSl 8 KAYeCH8e MONIUBA.
Anemepnamugrule UCOYHUKY IHEPSUL.

2.4.4. Xumus u 300pogve

Xumus nuwu. JKupoi, b6enxu, yeneeoosl, GUmamuHbl,

Gepmenmul. Payuonanvroe numanue. Iluwesvle dobasku. [1u-
wesvle 0006asKu, UX Kiaccupurayus. 3anpeujernvle u paspe-
wennvle nuuesole 0006asku. OcHoBbl NUUIEBOU XUMUU.

Xumus 6 meouyune. llonamue o papmayesmuueckou xumuu

u papmaronozuu. Paspabomka nexapcms. Jlexapcmeennvie cpeo-
cmaa, ux knaccuguxayus. I[pomugomuxpobHuvle cpedcmaea (cyib-
Ganunamuouvie npenapamol u aHmubuomukuy). Anarbeemuxu
(acnupum, ananveun, napayemamoi, HapKomuueckue aHanbee-
muku). Anmueucmamunnsle npenapamsi. Baxcywue cpeocmaa.
Topmonvt u copmonanvuvie npenapamet. Ilpobnemsi, cenzannvie
¢ npuMeHenuem 1eKapCmeeHHblx npenapamos. Bpeouvie npu-
8bIUKU U YAKMOPYL, paspyuiarouue 300posve (U30bIMmoyHoe No-
mpebnenue HCUPHOU nuwl, KypeHue, ynompeoienue aiKoos,
HAPKOMAHUSL).

2.4.5. Xumus 6 nogceOneaHou dHcusHu

Kocmemuueckue u napghromepnuvie cpeocmsa.

Boimosas xumusa. Ilonsmue o nosepxHocmno-axmugnvlx ee-
wecmeax. Morwowue u yucmsawue cpeocmea. Ombenusaroujue
cpedcmeaa. [Ipasuna 6e3onacholl pabomvl ¢ eOKUMU, 20PIOYUMU
U MOKCUYHBIMU BeUeCMBAMU, CPEOCMBAMU DbIMOBOU XUMULL.
TTuemenmul u kpacku. Tpunyunsl oKpawueanuss MKaneu.

2.4.6. Xumus 6 cmpoumenbcmee

Tunc. Uzeecmo. [{emenm, 6emon. Kneu. I1oo6op onmu-
MATBHBIX CIMPOUMENIbHBIX MAMEPUATO8 8 NPAKMUYECKOU 0eslmeb-
HOCMU 4en08exd.

2.4.7. Xumust 6 cenbCckom xozsicmee

Munepanvuvie u opeanuyeckue yoobpenust. Cpedcmea

sawumol pacmenuil. [lecmuyuodvl: uHcekMmuyuowl, 2epouyudbl u
@yHeuyuovl. Penennenmei.

2.4.8. Heopeanuueckue mamepuaivi

Cmexno, e2o 6udvl. CunuKamuas npoMulUIeHHOCHb.
Tpaouyuonnvie u cogpemenHble KepamuiecKue Mamepuabl.
Csepxnposoosas kepamuka. [lonsmue o kepmemax, mamepua-
JIAX C 8bICOKOU MBEPOOCTNDIO.

2.4.9. Xumus 6 cogpemeHnHol HayKe

Ocobennocmu coepemennou nayku. Ilpogeccus xu-

MUKa.

Memoodonoeus nayunozo ucciedosarus. Memoowvl Hayunozo
nosuanus 6 xumuu. Cyovekm u 00vexm HayuHo2o nosHanus. Ilo-
cmanoska npodremvi. Coop unghopmayuu u Haxonierue Gaxkmos.



Tunomesa u ee sxcnepumenmanvhas nposepka. Teopemuueckoe
00bACHEHUEe NOTYYEeHHbIX pe3yIbmamos. MHOyKyus u 0edyKyusi.
DxcnepumenmanvHas nPoeepKra NOIY4YEHHbIX MeopemuecKux
86160008 C YebIO PACHPOCMPAHEHUs UX Ha DOJlee WUPOKUL Kpye
06bekmos. Xumuieckuti aHanu3, CUHme3s, MoOeIuposanue xu-
MUYECKUX NPOYeccos U A6JeHUll KaK Memood HayuHo2o No3Ha-
Hus. Hanocmpyxmypui.

Beeoenue 6 npoexmmuyro desmenvnocms. Ilpoexm. Tunwvl u

8UObL NPOEKMO8, smanvl peanuzayuu npoexma. Ocobennocmu paz-
Ppabomxu npoekmos (NOCmaHosKa yeaet, no0bop mMemooux, paboma
C IUMepamypHuIMU UCHOYHUKAMY, OQOpMIeHUE U 3aUWUma npo-
exma).

Hcmounuku xumuueckoui ungopmayuu. Iouck xumuue-

CKOU UHGpOpMayuu No HA36AHUAM, UOEHMUDUKAMOPAM, CTNPYK-
mypuvim popmynam. Paboma c 6azamu Oanuwix.

Cospementbie Pu3UKO-XUMUYECKUE MEMOObl YCMAHOGAEHUS
cocmasa u cmpyKmypul 8euecms.

Jemoncmpayuu. 1. [uwesvie kpacumenu. 2. Kpawenue mxa-
netl. 3. Ombenusanue mraneil. 4. Konnexkyus cpedcme 3auumot
pacmenuii. 5. Kepamuueckue mamepuanvt. 6. Llgemuvie cmexia.
7. [Ipumepol pabomul ¢ XumuyecKuMu 6a3amu OAHHLIX.
NabopaTopHble onbITbl. 1. 3HAKOMCTBO C MOOLLMMU CPEACTBa-
mu. 2. Kneu. 3. 3Hakomcmeo ¢ MunepanvHvimMu y0oOpeHuamu

U Usyyenue ux ceolcms.

2.5. Tunwi pacuemuuix 3a0ay

1. Haxoorcoenue mMonexkynapHoil (popmyvt yeneso0opooa

1O e20 NIOMHOCMU U MACCOBOLU 00J1e NIEMEHMO8, BX00AUUX 8 €20
cocmas unu no NPOOYKMam c2opaHusl.

2. Pacuemul Maccogoti 00au (MACChbl) XUMUYECKO20 coeduHe-

HUs 8 cMecu.

3. Pacuemvi maccul (00vema, Koauvecmea eewjecmea) npooyx-
Mo peakyuu, eciu 0OHO U3 eujecms OaHO 6 u30vimKe (umeem
npumecu).

4. Pacuemvi mMaccosotl unu 06vbeMHol 001U 8blX00a NPOOYK-

ma peaxyui om meopemudecku 803MONCHOZO.

5. Pacuemvl mennosoeo sgpgpexma peaxyuu.

6. Pacuemvi o6vemHbix OmHOWEHUL 24308 NPU XUMUYECKUX
peaxyusx.

7. Pacuemvt maccol (0bvema, koruvecmaea eewecmsa) npooykx-
ma peaxkyuu, eciu 00HO U3 8ewecms 0aHo & Uude pacmeopa ¢ onpe-
OeleHHOU MACCO80l O0ell pACTN8OPEHHO20 Beujecmad.

8. Pacuemvl snepeuu akmusayuu u KOHCIMAHmMvl CKOPOCMU
peakyuu no IKCHePUMEHMAIbHLIM OaHHBLM.

9. Pacuem xoncmanmul pagHogecusi o pagHOBECHbIM KOHYEH-
mpayusim eeujecma.

10. Pacuem pasrosecHblx KOHYEeHMPAayUuil 8eecms, eciu uz-
8eCTHbL UCXOOHbIE KOHYEHMPAYUU 8eUeCme U KOHCMAHMa pagHo-
secus.

11. Pacuem pH pacmeopa cunvHou KUCI0MblL U CUTLHO20 OC-
HOBAHUL, eCiU U3BECMHA UX KOHYEHMPAYUSL.

12. Pacuem pH pacmeopa ciaboii kuciomul u c1ab0o20 0CHO8AHUS,
eciu U3BeCMHA UX KOHYEHMPAYUsl U KOHCIMAHMA OUCCOYUAYUU.
13. Pacuem pacmgopumocmu conu, ecau u36ecmua erutund

ee [IP.

14. Pacuemvi ¢ ucnonb3o8anuem 3aKoH08 31eKmponusa.

2.6. Temwl npaxmuueckux pabom

1. Cxopocmu xumuyeckux peakyuil. Xumuuecxkoe pas-

Hogecle.

2. DxcnepumenmanvHoe peuteHue 3a0ay no meme «I anocenvly.

3. DxcnepumenmanvbHoe peuterue 3a0ay no meme «XanvKko-



2EHbLY.

4. Ionyuenue ammuaxa u usyuenue e2o ceolicme.

5. DkcnepumenmanvHoe peuieHue 3a0ay no meme « nemeHmol
HOOSPYNNbL A30MAN.

6. Dxcnepumenmanvroe peuienue 3a0ay no meme «Memarn-
JIbl 2NIAGHBIX NOOSPYANY.

7. [lonyuenue meonoeo Kynopoca.

8. Dxcnepumenmanvroe pewenue 3aoay no meme «Memanivl
NOOOUHBIX NOOSPYNNY.

9. Ionyuenue conu Mopa.

10. H32e0mosnenue mooeneii MONEKYl OP2AHUYeCKUX 6e-
wecma.

11. Ilonyuenue smunena u uzyyeHue e20 c8OLUCMa.

12. Ilonyuenue bpomsmana.

13. Ilonyuenue ayemona.

14. Ilonyuenue ykcycHotl KUCIOMBbL.

15. Cunmes smunayemama.

16. I'uoporus kpaxmana.

17. Hoenmudhuxayus opeanuyeckux seuyecms.

18. Pacnosnasanue niacmmacc.

19. Pacno3nasanue 8010KOH.

20. Kpawenue mxaneil.

2.7. Tembi O0nOIHUMENbHBIX ONBINOE U CUHINE308

1. Onpedenenue kauecmeenHo20 cocmaga Op2anuiecKo2o
seujecmad.

2. I[lonyuenue memana, usyuenue e2o c8olcma.

3. lonyuenue ayemunena u onvimul ¢ HUM.

4. [lonyuenue smuiena u cobupanue e2o @ 2a3omemp.
5. Cunmes oubpomsmana.

6. Ceoticmea ckunuoapa.

7. Bozeonka nagpmanuna.

8. Obpaszosanue uooogopma.

9. Ilonyuenue axponeuna.

10. Ionyuenue uzoamurayemama.

11. Cunmes kpacumensi GHUIUHOBO20 2071)6020.

12. Cepebpenue.

13. Kpucmanauzayus u3 nepeculiiyyenioco pacmeopa.
14. Ilonyuenue manaxuma.

15. Ilonyuenue sicene3noco Kynopoca.

16. Ilonyuenue 2opvKoii conu.

17. [lonyuenue bpoma u 6pomMHOL 600bL.

18. Ilonyuenue x10p06000poda u CONAHOU KUCTOMDL.
19. Ionyuenue nupogoproeo sucenesa (I).

20. Ionyuenue 2udpoxcuda sicenesa (I1).
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21. Cunmes cuopoxapbornama Hampus.

22. Cunme3 anoMOKaaIuessbix K8acyos.

23. Cunmes xnopuoa meou (I1).

24. Anromomepmus.

25. Bsaumooeiicmaue artomMuHus ¢ 6pomom.

26. I'openue yens u cepvl 8 pacniasleHHOU ceumpe.
27. Bzaumodeticmgue HUmpuma Hampusi ¢ 8000U.
28. Boccmanognenue ceuHya MazHuem.

29. O30mu 6 npobupke.

30. Ilpuecomosnenue KpaxmaibHozo Kielicmepa u U0OKpax-
ManvHoU bymaeu.

31. lonyuenue «KynopocHo20 mMaciay.

32. Obyanusanue caxapa cepHou KUCIOMOU.

33. Peaxyusi, komopotl 601ee namu moicay Jem.

34. «Jlucuii xeocm» uz yuaruropa.



35. «Heopeanuuecxuii caoy.
36. Xpycmawas 0n08AHHAA NATIOYKA.

37. Cnaas Byoa.
38. Benviwka cmecu nepmMaHeanama Kaus ¢ 2iuyepuHom.

39. Ceunyoguwiil yemenm.
40. Becnvlka cmecu nepmaneanama Kaaus U a0 MUHUSL.

41. «Byaxany.

42. Xumuueckuii cepneHmapuii.
43. TauncmeenHas HAONUCH.
44. I'pasuposka no meou__

Temamuueckoe njaianupoeanue

No Has3zeanue memut Konuuecmeo | Konuuecmeo
yacoe KOHMPOJIbHBIX,
NPAKMUYECKUX,
n/n 1a6opamopHvix
ONnvImos
1 lloemopenue u 17 Kp.1
yenyonenue 3HaHUl Jlp.1,2,3,4
2 OcHogHvle noHAmus 13
OP2AHUYECKOU XUMUU
3 YVaeneso0opooul 26 Kp.2
IlIp.P.1,2,3
4 Kucnopoocooeporcawue | 18 Kp.3
op2anuyecKue J1.p.5,6,7,8,9,10
coeouHeHus Illp.p.4,5,6
5 Azom- u 5
cepocoodepoicawjue
coeouHeHus
6 buonoeuuecku 16 JIp.11,12
AKMUeGHble 8euecmad IIp.p.7,8
7 Buvicoxomonexynsapmnoie |1 Kp.4
coeouHenus JLp.13
Ilp.p.9,10
Hmozeo 102







